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Executive Summary

Introduction

The Town of Coupeville, Washington (Town) updated its 2010 reclaimed water feasibility assessment to
introduce new alternatives for water reuse. The goal of this update is to obtain approval from the
Washington State Department of Ecology (Ecology) and Washington State Department of Health (DOH) to
reuse Class B effluent from the Town’s wastewater treatment plant (WWTP) and reduce or even eliminate
effluent discharge to Penn Cove. Penn Cove is a 303(d)-listed impaired water body not fully supporting
designated uses and a shellfish aquiculture zone. The Penn Cove shoreline in Coupeville is closed to
harvesting of shellfish. Reuse of effluent for irrigation rather than cove outfall discharge could help
remove Penn Cove from the 303(d) listing.

At the time of the 2010 feasibility assessment, the recommendations were cost prohibitive and
implementation was not feasible. However, new conditions exist that make reuse more feasible now than
in 2010, including the potential to reuse existing infrastructure and derive increased benefit from
expanded irrigation and shellfish harvesting opportunities. Existing abandoned potable water system
pipelines could be used to deliver treated reuse water from the WWTP to Well 6 near the high school.
Alternative 1 allows farmers to connect to the reuse water supply near the high school for direct reuse in
the summer. Alternative 1 would continue to discharge water to Penn Cove in the winter.

Alternative 2A identifies that, as an expansion of Reuse Alternative 1, water produced in the winter could
be stored in the saline Well 6 aquifer by injecting the water into the well, storing it as a reuse water bubble
in the saline aquifer, and pumping it back out for summer irrigation. Well 6 is an abandoned municipal well
520 feet deep in a saline aquifer that is not suitable for potable water production. The saline aquifer is the
deepest of five known aquifers. Only one other well is in this aquifer, and it is also not in use. This method
of reuse is referred to as aquifer storage and recovery or ASR. Peak flows at the WWTP would continue to
be treated and discharged to Penn Cove during large storm events.

Alternative 2B is the same as Alternative 2A except that additional conveyance capacity would be added
to capture and reuse all flows and eliminate the WWTP outfall to Penn Cove. This alternative would make
additional water available for irrigation and could help to restore shellfish harvest in the currently closed
or conditionally approved areas near Coupeville. Increasing the harvestable acreage of shellfish is a goal of
reuse at Coupeville.

Alternative 3A upgrades the WWTP to produce Class A reuse water (the highest quality) in addition to
either Alternative 1 or 2A. Alternative 3B would increase the capacity of the reuse system to use ASR for
all WWTP flows and discontinue use of the Penn Cove outfall, similar to 2B but with Class A reuse water.

Jacobs conducted a feasibility assessment on behalf of the Town to evaluate existing conditions,
determine potential upgrades and costs, and provide recommendations to the Town for water reuse and
ASR alternatives.

In Ecology’s review dated August 26, 2025, they supported the Town’s potential implementation of
Alternative 1 to minimize or eliminate summer discharge with the incorporation of minor WWTP upgrades.
The objective was to make the treatment plant more reliable at providing Class B effluent water for
irrigation. Ecology indicated that Alternative 2 would require significant testing and monitoring of the
saline aquifer to satisfy the groundwater protection rules and observed that winter discharge to Penn Cove
has less risk of impact than summer discharge. Adoption of Alternative 3 to produce Class A water was not
viewed by Ecology as a Town requirement and is not cost effective. Grant funding for Puget Sound nutrient
discharge reduction may be available this year and next to support minor WWTP upgrades and reuse.
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The DOH review of the draft report on November 25, 2025, identified that the report should add an
alternative to support reopening shellfish areas, which is a goal of the project. Sub-alternatives 2B and 3B
were added to address improving conditions for shellfish harvest by providing a reliable alternative to
discharge from the outfall of all flows including peak flows. An economic analysis of the commercial and
recreational shellfish harvest value of increased areas will be included in the engineering analysis of reuse,
which is the next phase of study.

The recommendation of this feasibility assessment is to implement Reuse Alternative 1, the lowest-cost
alternative, and pursue grant funding to support permitting, final design, and construction. Alternative 2B
is significantly more expensive than Alternative 1 but has the added benefit of removing the WWTP
discharge to Penn Cove, which could help to reduce the area of shellfish harvest closures and is the
recommended alternative if enough grant funding is available to implement it.

Regulatory Framework

The Reclaimed Water Use Act considers reclaimed water to be a water supply produced for beneficial
use(s) outlined in the law and expanded upon in the Act. This updated feasibility assessment complies
with the requirements in Washington Administrative Code 173-219-180, “Feasibility Analysis.”

ASR wells are regulated through the U.S. Environmental Protection Agency’s underground injection
control program. The State of Washington administers the program for the State through Ecology. The
water injected into the aquifer must comply with the State’s groundwater regulations, which include an
antidegradation policy. The antidegradation policy states that water injected into the aquifer must be of a
quality such that the existing groundwater is not degraded, which means that no water quality constituent
in the injected water can exceed that of the existing groundwater. An exception to this policy can be made
if:

 An overriding consideration of the public interest will be served.

 All contaminants proposed for entry into said groundwaters will be provided with all known, available,
and reasonable treatment (AKART) methods of prevention and control prior to entry.

This feasibility assessment is requesting an overriding consideration of the public interest for the use of
ASR to store reuse water in a deep saline aquifer and later recover it for irrigation. The contaminants in the
proposed reuse water meet the criteria of the current discharge permit and the WWTP is implementing the
recommendations of an AKART analysis provided in the Jacobs 2023 Coupeville Wastewater Treatment
Plant All Known, Available, and Reasonable Treatment Analysis to improve effluent quality. ASR will allow
the Town to reduce or completely eliminate discharge to Penn Cove, a scenario that benefits the
environment and the community. Eliminating the discharge to Penn Cove will help to improve conditions
for shellfish and could result in reducing or removing the restrictions to shellfish harvest in the Coupeville
area. It is in the overriding public interest of the citizens of the community and the surrounding rural area
to protect human health and restore the full health of Penn Cove.

Alternatives

Three reuse alternatives and two sub-alternatives were evaluated. The alternatives propose reuse with low
initial capital and operation and maintenance (O&M) costs and a system that can be expanded as more
funding becomes available. All three alternatives and both sub-alternatives make use of the existing
infrastructure shown on Figure ES-1. Alternative 1 is the lowest cost and Alternative 3B is the highest cost.
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Figure ES-1. Key Locations for Reuse Upgrades

Alternative 1

Alternative 1 provides Class B reuse water for irrigation during the summer with continued discharge of
WWTP effluent to Penn Cove in the winter when agricultural irrigation demand is low. Alternative 1 will
require implementation of the AKART analysis recommendations provided in the Jacobs 2023 Coupeville
Wastewater Treatment Plant All Known, Available, and Reasonable Treatment Analysis to consistently
produce Class B effluent. Alternative 1 will also require system improvements and modification of existing
infrastructure. Two new pumps will be added to the existing outfall pump station at the WWTP to lift
effluent about 150 feet to the high point of the Town at the old water treatment plant (WTP) and public
works shops near the hospital. From the old WTP, water could gravity flow to Well 6 near the high school.
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The existing, abandoned 8-inch polyvinyl chloride (PVC) pipe from the WWTP to the old WTP could be
tested and reused for the proposed reclaimed water system. The PVC pipe was originally installed as the
drainpipe for flushing the water tank in the basement of the old WTP when the tank was offline and
cleaned. The pipe was abandoned in place but is expected to be useable. Evaluation of this pipe should be
part of the reuse system design.

In addition to the abandoned PVC pipe, there is an abandoned 4-inch steel pipe from the old sewer lift
station to North Main Street near the WTP. This pipe was also abandoned in place and is expected to be
useable. This 4-inch pipe was a pressure mainline near the well to the old WTP and does not connect to
homes or potable water users.

To start reuse as soon as possible and for the lowest cost, it is recommended that farmers connect their
irrigation water pipe to the effluent pipe near Well 6 to extract water from the pipeline before Well 6 is
permitted for ASR. Even if ASR were to be available, the farmers will need to connect to the Town reuse
pipeline to access summer reuse water that is directly available from the pipeline before it is recharged,
and access the stored winter water that is extracted from the well when it is needed in the summer. The
benefit to farmers of connecting directly to the pipeline would be that the water could gravity flow to most
farms in the prairie from Well 6 with gravity pressure from the WTP. Connecting directly to the pipeline
could also reduce the amount of water that farmers currently pump from shallower potable groundwater.
Each farm connection would require a backflow preventor to isolate the farms from each other and from
the well. Water would only travel in one direction in the pipelines, from the Town to each farm
independently. Multiple farmers own land near the well and could access the well pipeline with permanent
or temporary piping.

Assuming an average flow of 100 gallons per minute (gpm) for 6 months of summer, Alternative 1 can
deliver about 26 million gallons or about 80 acre-feet of Class B irrigation water. Alfalfa hay could
produce about 1 ton per acre of additional livestock feed with about 4 inches of irrigation per acre. The
U.S. Department of Agriculture’s 2025 Washington-Oregon (Columbia Basin) Direct Hay Report lists
premium-quality alfalfa hay for $200/ton and utility/fair-quality alfalfa hay at $140/ton. Summer reuse
water could provide supplemental irrigation on about 240 acres of hay. The potential value of reuse
irrigation without stored water is about $48,000 for premium hay and $33,000 for fair hay annually.
Farmers that use reuse water instead of pumping their wells could make more water available in the
shallow potable aquifers that are used for irrigation by other farmers and as potable water wells, thereby
increasing the reliability of groundwater sources.

Alternative 2

Alternative 2 includes all components of Alternative 1 plus the ASR of Class B reuse water at Well 6. This
alternative will store reuse water produced by the WWTP in the winter in the deep saline aquifer and
extract the water for irrigation in the summer. Direct reuse will also be available for irrigation during the
summer. Alternative 2A will use small pumps and not have capacity to pump peak flows from the WWTP
to Well 6. Alternative 2B will add a new larger pump station at the WWTP with enough capacity to deliver
all flow including winter peak flow to the old WTP and a new larger pipeline from the old WTP to Well 6.
Alternative 2B could eliminate the use of the Penn Cove outfall from the WWTP and would add the benefit
of increasing the harvestable acreage of shellfish near Coupeville.

For Alternative 2A, the two additional pumps at the WWTP outfall pump station will be 30 horsepower
(hp) each rather than the two pumps at 15 hp each as recommended for Alternative 1. All flows up to the
peak day flow of 360 gpm could be reused. Assuming an average flow of 100 gpm for 6 months of
summer and 140 gpm for 6 months of winter plus peak flows, Alternative 2 can deliver about 70 million
gallons or 215 acre-feet of irrigation water. The potential value of larger pumps and reuse irrigation with
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ASR-stored water is about $128,000 for premium hay and $90,000 for fair hay annually. The reuse water
could be used on about 640 acres for supplemental irrigation of hay.

ASR of fresh reuse water with low salinity in the saline aquifer will create a bubble of freshwater that
displaces the saline water as the water is injected from the well into the aquifer. Low-salinity reuse water
stored and later extracted from a saline aquifer (even if the aquifer is up to seawater salinity) will be nearly
as fresh when extracted as it was when it was injected for approximately 60 percent to 90 percent of the
volume of the reuse water injected. The 40 percent to 10 percent of the stored and extracted reuse water
that is more saline will still be a blend of the aquifer water salinity level and the fresh reuse water salinity
level. The Well 6 deep aquifer is too saline for a public water supply but is suitable for irrigation and the
salinity will be more suitable when blended with reuse water. The deep saline aquifer is about 400 feet
below sea level and is the deepest of five aquifers near the Town.

Alternative 2B is the same as Alternative 2A except that 2B has added capacity to manage all WWTP flows,
including peak storm flows. The amount of additional water delivered to Well 6 is not significant compared
to the volume presented in Alternative 2A since the peak flow only occurs for a few weeks per year. What is
significant is the ability to stop use of the Penn Cove outfall, which will help to improve water quality in the
cove and potentially reduce the area of shellfish harvest restrictions. According to the DOH Shellfish
Safety Information website (Figure ES-2), the primary cause of closure for shellfish harvest at the beaches
and near-shore waters is the wastewater treatment plant outfall. The end of Penn Cove farthest from the
WWTP (light brown on the map) is Conditionally Approved. The primary cause is discharge of
nondisinfected or untreated sewage from Penn Cove Park WWTP or Coupeville WWTP.

An economic analysis of commercial and recreational shellfish harvest will be included in the next phase
of more detailed evaluation of reuse. Increasing the harvestable acreage of shellfish is a goal of reuse at
Coupeville.

Alternative 2B requires a new pump station at the WWTP with a wet well large enough to buffer
instantaneous peak flows and three new pumps of 50 hp each to have capacity to pump the peak flows
with two pumps and one additional pump as redundant. The use of the outfall would be eliminated, but it
would remain in place as an emergency-only relief for an unlikely event such as a failure in the pipelines.
Additional standby power generation would be required to operate the larger pump station in the event of
a power outage. Alternative 2B will also require a new, larger pipeline from the WTP to Well 6. The existing
abandoned 4-inch-diameter steel pipe would be replaced or paralleled with an 8-inch-diameter HDPE or
PVC pipeline.
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Figure ES-2. Washington State Department of Health Shellfish Safety Information Website Image

Alternative 3

Alternative 3 includes all components of Alternatives 1 and 2 in addition to upgrading the WWTP to
produce Class A reuse water. Alternative 3 also includes storage of up to 2 days of WWTP effluent in a tank
before ASR at Well 6. Alternative 3A will store reuse water produced by the WWTP during the winter
except peak flows, in the deep saline aquifer and extract the water for irrigation during the summer. Direct
reuse from the pipeline will also be available for irrigation during the summer. Alternative 3B will have the
additional capacity to convey all flow including peak flows as described in Alternative 2B and will have the
same benefits to Penn Cove as Alternative 2B.

Alternative 3 requires the addition of a 350,000-gallon tank to hold about 2 days of WWTP effluent flow.
There is limited space at the WWTP; the new storage tank could potentially be installed in the parking area
of the old WTP. The tank will help buffer the flow difference between the diurnal flow of the WWTP and a
more constant flow for recharging of Well 6. The tank will also allow farmers to stop irrigation at night and
irrigate at a higher rate during the day. Adding the storage tank to the system will allow for the Town to
capture more of the peak wet weather flow that would otherwise be discharged to Penn Cove. With a new a
larger pump station at the WWTP as described in Alternative 2B and Alternative 3B, all the effluent could
be reused, including peak flows.

An additional benefit of the tank is to use it as a settling basin for alum and particulate before filtration.
Class A water will require coagulation and filtration. Coagulation alum or powdered activated carbon
added at the WWTP after disinfection will have complete mixing in the pumps and pipeline up to the WTP.
Locating the tank at the WTP will allow use of the tank as a clarifier for the coagulant. Locating the filter at
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the WTP to remove the coagulant after about 2 days of settling will produce a lower turbidity water for
ASR. This will result in an alum sludge at the WTP that would have to be put into a sewer manhole
connection to send it to the WWTP.

For Alternative 3A, the two additional pumps at the WWTP outfall pump station will be 30 hp each.
Assuming an average flow of 100 gpm for 6 months of summer and 140 gpm for 6 months of winter plus
peak flows, Alternatives 2 or 3 can deliver about 70 million gallons or 215 acre-feet of irrigation water.
The potential value of larger pumps and reuse irrigation with ASR-stored water is about $128,000 for
premium hay and $90,000 for fair hay annually. The reuse water could be used on about 640 acres for
supplemental irrigation of hay.

Alternative 3B, like Alternative 2B, requires a new pump station at the WWTP with a wet well large enough
to buffer instantaneous peak flows and three new pumps of 50 hp each to have capacity to pump the peak
flows with two pumps and one additional pump as redundant. The use of the outfall would be eliminated,
but it would remain in place as an emergency-only relief for an unlikely event such as a failure in the
pipelines. Additional standby power generation would be required to operate the larger pump station in
the event of a power outage. Alternative 3B will also require a new, larger pipeline from the WTP to Well 6.
The existing abandoned 4-inch-diameter steel pipe would be replaced or paralleled with an 8-inch-
diameter PVC pipeline.

Feasibility Assessment Conclusions

This feasibility assessment demonstrates that the Town has the long-term technical, management, legal,
and financial capacity to design, construct, operate, and maintain the reclaimed water facility, and that
distribution and end uses are feasible. A chief purpose of the feasibility assessment is to ensure that
resources are sufficient to provide public health and environmental protection for a planning period of 20
years.

Jacobs recommends that the Town start a reuse program as soon as possible, potentially by next summer,
by implementing Alternative 1, which is the lowest-cost and simplest system to construct and operate.
Even Alternative 1 will require grant or long-term loan funding to not put a large financial burden on the
rate payers. Other alternatives require much more grant funding for design, permitting, and construction.
Alternative 3, converting to Class A treatment, will also require a much larger annual O&M budget.

The Town should continue to pursue permitting of the ASR well to allow future reuse of all treated
wastewater and eliminate discharge to Penn Cove. The Town can expand the reuse program to the levels
described in Alternative 2A after a few years of reuse irrigation in summer only. When an ASR permit is
available, the Town can fully switch to Alternative 2A, including ASR operations at Well 6. Alternative 2B
can be implemented after Alternatives 1 and 2A because nearly all components of those alternatives are
also needed for Alternative 2B. The new larger pump station at the WWTP and new larger pipeline from
the old WTP to Well 6 could be constructed while reuse is being performed as described in Alternative 1 or
Alternative 2A. Alternative 3 is too expensive to justify since the WWTP currently makes Class B water that
can be reused or discharged to the Cove. If a future permit requires the WWTP to upgrade to Class A
tertiary treated water or if grant money is available to pay for the upgrades including long-term O&M
costs, it will be advantageous to have gone through the feasibility-level assessment of this alternative, and
this alternative could be implemented if needed and funded.

Cost Estimate Summary

Table ES-1 summarizes the approximate total capital cost, yearly O&M cost, net present value, and
annualized cost of each alternative.
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Table ES-1. Cost Estimate Summary

Alternative Total Capital Cost Yearly O&M Cost Net Present Value Annualized Cost

Alternative 1 $240,000 $25,000 $565,198 $43,450

Alternative 2A $560,000 $60,000 $1,340,476 $103,051

Alternative 2B $1,240,000 $100,000 $2,540,794 $195,326

Alternative 3A $2,410,000 $651,500 $10,884,671 $836,772

Alternative 3B $3,090,000 $741,500 $12,735,385 $979,047

The recommendation of starting with Alternative 1 is derived from a comparative assessment of
alternative pros and cons, as follows:

Alternative 1 is the lowest cost to build and operate, but it only captures summer effluent for reuse and
discharges all water in winter to Penn Cove, which reduces the environmental benefit of reuse. This
alternative supports irrigation on the smallest amount of farmland, and still provides benefit to nearby
farmers. This is the most basic and common type of reuse system. Alternative 1 benefits Penn Cove water
quality in summer and may allow a seasonal reduction in shellfish harvest limitations.

Alternative 2A is relatively low cost and utilizes primarily existing facilities. It requires more permitting and
monitoring than Alternative 1 and uses more energy to recover water from the ASR well. However, it would
benefit a much larger community of farmers. The largest number of farmers could become more
profitable and sustainable with their existing operations with supplemental irrigation of reuse water. This
alternative could essentially eliminate normal discharges to Penn Cove, so it has the greatest
environmental benefit and minimizes the potential risk for discharge to the cove during an upset at the
WWTP. Alternative 2 costs about two-and-a-half times as much to build and operate as Alternative 1, but
it produces more than two-and-a-half times as much reuse water. Alternative 2A removes most flow from
Penn Cove except peak flows, which primarily occur in the winter. This alternative minimizes discharges to
Penn Cove and could result in seasonal or year-round reduction in the shellfish harvest limitations near
Coupeville.

Alternative 2B is similar to Alternative 2A but adds redundancy and capacity to the pumping and piping to
allow 100% of the WWTP flows to be reused, so the Penn Cove outfall use would be eliminated or only be
for rare emergencies. This alternative should remove the Penn Cove shellfish harvest limitations related to
the proximity of beaches and near-shore waters to the WWTP outfall of Coupeville.

Alternative 3 produces Class A water, which has the most uses in the urban and rural area and can be
placed on human food crops. However, most of the farms grow livestock feed and do not need Class A
water. Producing Class A water is expensive. Alternative 3 costs about four times as much as Alternative 2
and produces about the same volume of reuse water. The benefit to farmers only exists if they plan to
convert to human consumption crops, which are higher value but result in a large cost burden on the
community. Farmers would need to change operations, including investment in additional specialized
equipment, to convert to food crops and it is not certain that they would change if they could also
continue to grow livestock feed and be more profitable with irrigation. Class A water is further treated than
Class B water and the reliability of a new Class A WWTP with a storage tank would be better than the
existing plant. Alternative 3A would continue to discharge peak flows to Penn Cove but the water would be
treated to a higher level and should have more benefit to help reduce shellfish harvest limitations than
Alternatives 1 or 2A. Alternative 3B would eliminate discharge to Penn Cove except in emergencies and
should remove the shellfish harvest limitations related to proximity to the Coupeville outfall.
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Recommended Next Step

The recommended next step is to progress to a project-specific engineering report and coordinate with
Ecology and DOH to continue the permitting process for both direct reuse water and future ASR
operations.
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1. Introduction
The Town of Coupeville, Washington (Town) seeks to update its 2010 reclaimed water feasibility
assessment (BHC 2010) with three new alternatives and two new sub-alternatives for water reuse. The
anticipated outcome is approval from the Washington State Department of Ecology (Ecology) and
Washington State Department of Health (DOH) to reuse effluent from the Town’s wastewater treatment
plant (WWTP; plant) and reduce or even eliminate effluent discharge to Penn Cove. Penn Cove is a 303(d)-
listed impaired water body not fully supporting designated uses and a shellfish aquiculture zone. The Penn
Cove shoreline in Coupeville and near-shore waters are closed to harvesting of shellfish. Reuse of effluent
for irrigation rather than cove outfall discharge could help to improve water quality near the outfall and
contribute toward removal of Penn Cove from the 303(d) listing. A goal of this study is to increase the area
of Penn Cove and beaches near Coupeville open to both commercial and private shellfish harvest and to
provide irrigation water to farmers.

Jacobs conducted a feasibility assessment on behalf of the Town to evaluate existing conditions, potential
upgrades, and costs, and provide recommendations to the Town for water reuse and aquifer storage and
recovery (ASR) alternatives.

1.1 Objectives

The objectives of this feasibility assessment are summarized as follows, consistent with the scope of work
prepared for the Town in November 2024:

 Review the existing study (BHC 2010) and available water quality/quantity data.

 Perform field investigations of the WWTP.

 Meet with local farmers, tribes, and community.

 Evaluate potential wastewater treatment plant upgrades and determine what capital improvements are
required to convey WWTP effluent for the reuse alternatives.

 Present assessment results.

 Develop cost estimates based on results.

 Provide recommendations for alternative selection and next steps.

 Prepare this feasibility assessment in compliance with Washington Administrative Code (WAC)
173-219-180 (“Feasibility Analysis”).

 Collaborate with Ecology and DOH on the preparation of this feasibility assessment.

 Conduct quarterly (or more frequent) meetings with project partners.

 Prepare public outreach materials, contact list, agenda, and meeting notes.

1.2 Background

Penn Cove, where the Town of Coupeville discharges all effluent, is a Section 303(d)-listed impaired water
body and a shellfish aquiculture zone. Coupeville has an opportunity to divert effluent flows from Penn
Cove to reuse. A goal of the reuse feasibility assessment is to increase the area of shellfish harvest on
beaches and near-shore waters that are currently impacted by the Coupeville outfall discharge and to
provide irrigation reuse water to farmers.
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Coupeville completed a reuse feasibility assessment in 2010 (BHC 2010) in which reuse was identified as
feasible, but not economically viable. The recommended alternative included a new reuse pump station at
the WWTP, a new pressure pipeline to the water treatment plant, and a new gravity pipeline to near Well
Number 6 (Well 6). Recharge infiltration and storage basins were evaluated for winter storage and shallow
aquifer recharge use and farmer-owned pipelines were evaluated for water distribution and reuse in the
summer. Increasing the area of shellfish harvest was not addressed in the 2010 report. At the time of the
2010 feasibility assessment, the recommendations were cost prohibitive and implementation was not
feasible. However, the following new conditions exist that make reuse more feasible now than in 2010:

 The Town has two abandoned pipelines that could be used to reduce the cost of conveyance as
compared with the previous study. An 8-inch PVC pipeline extends from the WWTP to the old water
treatment plant (WTP) near the public works shop and hospital. A 4-inch steel pipeline extends from
the WTP to Well 6 near the high school and the Ebey’s Prairie Agricultural Zone.

 Well 6 in the brackish aquifer approximately 500 feet deep (finished over 300 feet below mean sea
level) is abandoned for domestic water use due to salinity exceeding drinking water standards. Well 6 is
owned by the Town and could be available for ASR of reuse water. Well 6 was pumped for one year and
had increasing salinity from sea water intrusion when pumped.

 Irrigated agricultural crops are more valuable today with the increasing variables of climate change
impacting nonirrigated crop yields globally. Recent years of low prices for agricultural products have
been more difficult for dryland farmers than irrigated farmers because irrigation allows additional
choices of crops and increased yields.

 A goal of this report is to develop recommendations that could increase the harvestable shellfish
acreage along beaches and near-shore waters that are currently restricted partly because of the
proximity to the WWTP outfall in Penn Cove. The economic value of increased harvestable shellfish
acreage for commercial and recreational use will be determined in the next phase of study but is
expected to be significant.

The concept for reuse assessed in this report would incorporate reuse of existing pipelines as much as
possible rather than all new pipelines and use of an existing abandoned brackish well rather than
constructing recharge basins over the potable aquifer. The farmer connections to the pipeline would still
be provided by farmers. One deep farm well that extracts from the same deep brackish aquifer, the Engle
farm deep well, could have water quality improved with nearby recharge. This brackish well is now owned
by the U.S. Department of the Interior and is unused.

The WWTP would be upgraded to create Class A or Class B effluent. The WWTP currently produces Class B
effluent, but several improvements and upgrades were recommended in the recent AKART analysis to
increase performance reliability. Alternatives 1, 2A, and 3A have reduced costs because peak flows during
wet weather storm events would be treated and discharged to Penn Cove, as they currently are, for short
durations to reduce the pipe size and pumping requirements needed to convey winter reuse water to Well
6 for storage. The existing reuse pump station at the WWTP and conveyance piping would be sized for
about 120 gallons per minute (gpm) continuously (the annual average flow from the WWTP) up to 180
gpm (the dry season maximum monthly average flow is150 gpm). During high water demand in the
irrigation season, water could be pumped from the recharge well at up to 300 gpm plus 120 gpm directly
from the pipeline. If the WWTP pump station operates year-round at a 120-gpm average flow rate plus
pumping most peak flows, it could deliver about 215 acre-feet of reuse water to irrigators or about 70
million gallons. This amount of water could fully irrigate about 215 acres or as partial or supplemental
irrigation it could supply about 640 acres. Alternatives 1, 2A, and 2B use Class B reuse water. Alternatives
3A and 3B use Class A reuse water.
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Alternative 2B is the same as Alternative 2A except has added capacity to manage all WWTP flows
including peak storm flows. The amount of additional water delivered to Well 6 is not significant compared
to the volume presented in Alternative 2A since the peak flow only occurs for a few weeks per year. What is
significant is the ability to stop use of the Penn Cove outfall, which will help to improve water quality in the
cove and potentially reduce the area of shellfish harvest restrictions. According to the DOH Shellfish
Safety Information website (Figure 1-1), the primary cause of closure for shellfish harvest at the beaches
and near-shore waters is the WWTP outfall. The end of Penn Cove farthest from the WWTP (light brown on
the map) is Conditionally Approved. The primary cause is discharge of nondisinfected or untreated sewage
from Penn Cove Park WWTP or Coupeville WWTP.

Figure 1-1. Washington State Department of Health Shellfish Safety Information Website Image

An economic analysis of commercial and recreational shellfish harvest will be included in the next phase
of more detailed evaluation of reuse. Increasing the harvestable acreage of shellfish is a goal of reuse at
Coupeville.

Alternative 2B requires a new pump station at the WWTP with a wet well large enough to buffer
instantaneous peak flows and three new pumps of 50 horsepower (hp) each to have capacity to pump the
peak flows with two pumps and one additional pump as redundant. The use of the outfall would be
eliminated, but it would remain in place as an emergency only relief for an unlikely event such as a failure
in the pipelines. Additional standby power generation would be required to operate the larger pump
station in the event of a power outage. Alternative 2B will also require a new, larger pipeline from the WTP
to Well 6. The existing abandoned 4-inch-diameter steel pipe would be replaced or paralleled with an 8-
inch-diameter PVC pipeline.

Alternative 3B is the same as 2B except with Class A reuse water and the additional WWTP upgrades
required to produce that quality of effluent.
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2. Regulatory Considerations
This section presents State of Washington reclaimed water regulations and Class A and B reclaimed water
regulatory requirements. The Town’s reuse system update will comply with State regulations. This
feasibility assessment describes the regulatory information required.

2.1 WAC 173-219-180 Reclaimed Water Regulations

The Washington State legislature encourages the use of reclaimed water for appropriate beneficial uses
(WAC 173-219-180). The following beneficial uses are encouraged:

 Preserve potable water for drinking purposes.

 Contribute to the restoration and protection of instream flows that are crucial to preservation of the
state's salmonid fishery resources.

 Contribute to the restoration of Puget Sound by reducing wastewater discharge.

 Provide a drought resistant source of water supply for nonpotable needs.

 Be a source of supply integrated into state, regional, and local strategies to respond to population
growth and global warming.

The Town’s water reuse project would provide beneficial use by reducing wastewater discharge to Penn
Cove, providing an additional water supply source for local irrigators, and potentially reducing irrigation
withdrawals from shallow potable aquifers. All alternatives will positively impact shellfish by reducing
effluent discharge to Penn Cove. Alternatives 2B and 3B will eliminate the use of the outfall in Penn Cove
and have the greatest benefit toward increasing the harvestable shellfish acreage near Coupeville.

This feasibility assessment includes the information required under WAC 173-219-180 (Ecology 2019).
Table 2-1 summarizes the WAC requirements and outlines which sections of the report satisfy them.

Table 2-1. Washington Administrative Code 173-219-180

Requirement per WAC 173-219-180 Feasibility Assessment Section

180 (1) (c) (i) Explanation of who will own, operate, and maintain the
reclaimed water facility.

Section 7

180 (1) (c) (ii) For a planning period of 20 years, projected capital and
operational costs, in terms of total annual cost and present worth, and
projected revenues from user fees and other sources, if applicable.

Section 5.1

180 (1) (c) (iii) Estimate of the annual or seasonal volumes of wastewater
required and available and proposed production (generation) rate of
reclaimed water.

Section 3.1.1 and Appendix A
(Production), Section 4.5 and
Appendix F (Demand)

180 (1) (c)(iv) Description of the proposed level of reclaimed water
quality the project will generate, along with general descriptions of the
treatment systems and reliability features used by the proposed facility.
The project proponent must demonstrate that the proposed facility
concept is capable of meeting and ensuring the minimum requirements
for water quality, treatment and reliability for the proposed uses

Section 3.2 and Section 4

180 (1) (c) (v) Description of plans for alternative use, storage, or release
of any reclaimed water or inadequately treated water.

Section 4.5
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Requirement per WAC 173-219-180 Feasibility Assessment Section

180 (1) (c) (vi) Initial assessment of potential water quality and quantity
impairment and potential strategies to prevent, compensate, and/or
mitigate for such impairment.

Section 4.6

180 (1) (c) (vii) List of all public potable water suppliers that provide
water to the reclaimed water generation, storage, and distribution
facilities in addition to proposed reclaimed water use areas. Describe
proposed methods to coordinate with potable water suppliers on
reclaimed water service including cross connection prevention actions in
design and operation of the reclaimed water system. Results of
coordination with the listed potable water suppliers must be included in
the engineering report under Chapter 173-219-210 (2) (f).

Section 4.7

180 (1) (c) (viii) Description of the contingency plan for both temporary
and permanent reversion to domestic wastewater facilities and alternative
water supply systems where applicable, if reclaimed water production
(generation) is discontinued. Include the impact of increased demand to
water purveyors.

Section 4.5

180 (1) (c) (ix) A brief description of the community outreach and public
involvement conducted or planned to be conducted, as you determine
feasibility, to demonstrate awareness of, and community support for the
reclaimed water project.

Section 6 and Appendix H

180 (1) (c) (x) Identification of existing or proposed interlocal or
interagency agreements related to reclaimed water, if any, with local
governments or local potable water utilities within the area of existing or
proposed distribution and use of reclaimed water.

Section 4.7

180 (1) (c) (xi) Statement of compliance with the State Environmental
Policy Act (SEPA) and the National Environmental Policy Act (NEPA),
where applicable.

To be provided by the Town

180 (3) (a) Proposed reclaimed water facility customers Section 4.5

2.2 Washington State Class A and B Reclaimed Water Requirements

The study has also been conducted in accordance with Washington State Class A and B Reclaimed Water
Regulatory Requirements (Ecology 2008) summarized in Table 2-2. Class B reuse water is currently
produced at the WWTP.

Table 2-2. Washington State Class A and B Reclaimed Water Requirements

Class Characteristics

A Class A reclaimed water will at all times be oxidized, coagulated, filtered, and disinfected
wastewater. State water reclamation and reuse standards call for Class A reclamation water to be
filtered to a turbidity level that does not exceed an average operating turbidity of 2 nephelometric
units (NTU), determined monthly, and that does not exceed 5 NTU at any time. Filtration can be
achieved by passing oxidized wastewater through natural undisturbed soils or through filter media
such as sand or anthracite.

Class A reclaimed water must be disinfected such that the median number of total coliform
organisms in the wastewater after disinfection does not exceed 2.2 per 100 milliliters, as
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Class Characteristics

determined from the bacteriological results of the last seven days for which analyses have been
completed, and such that the number of total coliform organisms does not exceed 23 per
100 milliliters in any sample.

Class A reclaimed water is currently the only reclaimed water class for which Ecology requires
coagulation and filtration. Further, the disinfection requirements for Class A reclaimed water are
more stringent than for Class C or D reclaimed water (the disinfection requirements for Class B
reclaimed water are identical to those for Class A). Class A reclaimed water must be used where
the potential for direct public exposure to reclaimed water is high.

B Class B reclaimed water will at all times be oxidized and disinfected wastewater. The wastewater
will be considered adequately disinfected if the median number of total coliform organisms in the
wastewater after disinfection does not exceed 2.2 per 100 milliliters, as determined from the
bacteriological results of the last seven days for which analyses have been completed, and the
number of total coliform organisms does not exceed 23 per 100 milliliters in any sample – the
same disinfection standard as Class A reclaimed water.

The WWTP facility discharges to Penn Cove in Puget Sound and is one of more than 50 dischargers that
must comply with the Puget Sound Nutrient General Permit (PSNGP) total inorganic nitrogen load
reduction requirements. The Town’s nitrogen load has been decreasing due to operation improvements
implemented by plant staff. In addition, the Town is pursuing a reuse permit to consider further reducing
or eliminating the nutrient load to Penn Cove. Coupeville Beach, other nearby beaches, and near-shore
waters are currently closed to shellfish harvesting by DOH based on the proximity to the WWTP outfall.

2.3 Permitting

There are basic statutory differences between wastewater discharge permits, water right permits, and
reclaimed water permits, and all three may apply to the proposed reclaimed water system (Ecology 2019).
The Town of Coupeville would own, operate, and maintain the reclaimed water facility and hold relevant
wastewater discharge and reclaimed water permits.

Both the Departments of Ecology and Health have a responsibility to review reclaimed water submittals
and develop reclaimed water permits. Either agency may be designated as the lead agency for issuing and
maintaining a reclaimed water permit. The designated lead agency will review and approve this Feasibility
Analysis along with any other engineering reports, plans, and specifications.

2.3.1 Wastewater Discharge Permits

These include National Pollutant Discharge Elimination System (NPDES) permits and State Waste
Discharge Permits. An NPDES Permit is required for a discharge of treated wastewater effluent to waters of
the U.S. (surface waters including Penn Cove). Ecology issues this permit by delegated authority of the
Clean Water Act. Since waters of the U.S. are also waters of the State, Ecology’s NPDES permits are actually
NPDES/State Waste Discharge Permits issued under dual authorities. A State Waste Discharge Permit is
required for a discharge of treated wastewater effluent to waters of the state, which includes groundwater.
Ecology regulates these under Chapter 90.48 of the Revised Code of Washington (RCW), the Water
Pollution Control Act.

2.3.2 Water Right Permits

Chapter 90.03 RCW, Water Code and Chapter 90.44 RCW, Groundwater Code authorize Ecology to
regulate water rights. They govern the quantity, location, and purpose of water use and its relation to other
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water rights. A town reclaiming water with a permit issued under RCW 90.46 has the exclusive right to any
reclaimed water generated by the wastewater treatment facility and as such does not need a water right
for reclaimed water use.

2.3.3 Reclaimed Water Permit

Chapter 90.46 RCW, the Reclaimed Water Use Act, authorized Ecology, in coordination with DOH, to write
a rule that establishes standards for all aspects of reclaimed water use, including the distribution and
storage. The Reclaimed Water Use Act considers reclaimed water to be a water supply produced for
beneficial use(s) outlined in the law and expanded upon in the Rule. The law clearly states that reclaimed
water is not a wastewater and that the use, distribution, storage, and the recovery from storage of
reclaimed water by the owner of a wastewater treatment facility permitted under Chapter 90.46 RCW is
exempt from permit requirements of the Water Code.

Many facilities that generate reclaimed water also have wastewater effluent discharges. Effluent discharge
may be an alternative when a reclaimed water facility cannot meet the required reclaimed water quality
standards and the facility does not have the ability to store the water for retreatment. Effluent discharge is
also an option when the available supply of reclaimed water exceeds the demand by authorized users of
the water or if there is only seasonal demand from beneficial users. An NPDES permit is required under the
federal Clean Water Act whenever effluent is discharged to surface water for the reasons stated above.
While Ecology will typically issue a single permit to authorize effluent discharge (NPDES or State Waste
Discharge Permits) along with reclaimed water conditions, it may issue separate discharge, and reclaimed
water permits to a facility on a case-by-case basis.

2.4 Conversion of Existing Distribution Systems to Reclaimed Water

The proposed reclaimed water system includes the conversion of abandoned potable water system
pipelines connecting the old WTP to the WWTP and Well 6. The Town will need to directly coordinate with
Ecology and Health to locate and test the lines to ensure that no cross-connections or unapproved
connections to the system currently exist. The lines should be thoroughly tested prior to use, using dye,
pressure, or other methods, to ensure there are no cross-connections or unapproved connections. If
verification of the existing lines is not possible, the lines should be uncovered, inspected, and identified
prior to use. Inspection by internal camera may also be an alternative to confirm potential connection
locations and pipeline condition. The lines can be used for reclaimed water distribution if the existing lines
are satisfactory to the regulatory agencies. If the lead agency approves the conversion of existing storage
and distribution systems to reclaimed water use, all accessible points must be labeled as reclaimed water
at the time of conversion and any inaccessible locations must be labeled at the time of repair or
replacement (WAC 173-219-360(9)(a)).

The Town will also need to notify the public and other utility employees for the use of reclaimed water in
all use areas by signage around and at the entrance of each use area. Signs should be purple in color with
white or black lettering. Signs should read “Reclaimed Water – Not Intended for Drinking.”

Groundwater recharge projects include indirect and direct groundwater recharge and storage and may
include recovery of reclaimed water stored in an aquifer and other groundwater withdrawal (DOH 2019).
The intent of groundwater recharge for this project is to provide reuse water storage and have a value as a
salt-water intrusion barrier in the brackish aquifer Well 6 taps in to and to provide future recovery of the
aquifer for beneficial use.
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2.5 AKART Analysis

In 2023, Jacobs assisted the Town with preparation of an all known, available, and reasonable treatment
(AKART) analysis. Section 3.2 summarizes relevant findings for reclaimed water reuse and ASR. Refer to
Appendix A for the full AKART report. AKART is more specifically defined as all known, available, and
reasonable methods of prevention, control, and treatment. AKART represents the most current
methodology that can be reasonably required for reducing effluent total inorganic nitrogen from WWTPs.
AKART is defined as an economically feasible method of providing nutrient removal to achieve an effluent
total inorganic nitrogen in the range of 8 to 10 milligrams per liter (mg/L) on an annual basis. The Town
also produced a report on operational strategies to maximize nitrogen removal from the existing WWTP
effluent. That report is available in Appendix B. Economic feasibility may consider the potential financial
impact of the nutrient upgrade on ratepayers given the other financial burdens a utility carries, including
asset repair and replacement, other capital projects, and inflationary considerations. The WWTP currently
produces Class B effluent. Either Class B or Class A water can be reused for irrigation.

2.6 Reuse Water Quality Affecting ASR Wells

Aquifer storage and recovery (ASR, as defined above) wells are regulated through the U.S. Environmental
Protection Agency’s (EPA's) underground injection control (UIC) program. The State of Washington
administers the program for the State through Ecology. The UIC program classifies injection wells into
Classes 1 through 6 depending on the nature of the fluid being injected and the characteristics of the
underground aquifers. Three of the EPA injection well classes are prohibited in Washington; reuse water
ASR wells are part of Class 5, which is allowed.

The water injected into the aquifer through the Class 5 program must comply with the State’s groundwater
regulations, which include an antidegradation policy. The antidegradation policy states that water injected
into the aquifer must be of a quality such that the existing groundwater is not degraded, which means that
no water quality constituent in the injected water can exceed that of the existing groundwater. An
exception to this policy can be made if:

 An overriding consideration of the public interest (OCPI) will be served.

 All contaminants proposed for entry into said groundwaters will be provided with AKART prior to entry.

The regulations summarized above indicate that if the treated wastewater were treated to Class A
standards (WAC 173-219-330) followed by an advanced water treatment method such as reverse osmosis
(RO), injection into ASR wells may be allowed without the stated exceptions. Class B reuse water will
require the exceptions, and Coupeville should qualify for the exceptions, but these must be approved on a
case-by-case basis by state regulators.

Class A treated wastewater includes coagulation, filtration, and disinfection. Jacobs has experienced
plugging of ASR wells in other locations during injection using Class A water coagulated with the most
common coagulants, aluminum sulfate (alum) or polyaluminum chloride, and filtered immediately before
injection. The filtration would need to produce water with very low total suspended solids and turbidity to
avoid potential particle plugging of the well. The potential formation of disinfection byproducts could
result in violating the State’s antidegradation policy if chlorine is used for disinfection. Currently the WWTP
uses ultraviolet (UV) light for disinfection, which does not produce disinfection byproducts. RO treatment
would likely remove all residual coagulant, solids, and organics from the water and should prevent aquifer
clogging. RO treatment is very expensive and has a high energy requirement since it operates at high
pressure. Even if regulatory approval for injection of Class A treated wastewater without RO treatment
could be obtained, it may not be suitable for direct injection into an ASR well because of the risk of
plugging the well.
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Class B reuse water is currently produced at the WWTP, and it will be of improved quality when the
recommendations of the AKART analysis (Jacobs 2023a) are implemented. The AKART analysis
recommended the addition of sensors to improve monitoring and control of the WWTP processes to
reduce nitrogen levels in the effluent. The Town has received a grant to assist with installation of the
AKART recommendations. Class B water does not require the addition of a coagulant that could reduce the
potential of aquifer plugging from residual coagulant that is not filtered out. However, because Class B
water is not coagulated and filtered, it contains small residual particles from the treatment process that
could also cause potential aquifer clogging. Both Class A and Class B water contain low levels of nutrients
that can increase the potential for growth of organic matter in the well and the potential for clogging.
Well 6 is abandoned by the Town as a drinking water source and could be used for injection and storage,
then withdrawal of either Class A or Class B water with the understanding that the well could become
partially plugged over time with either coagulant or particulate matter or organic growth. Pumping the
well to extract recharged water may reduce the potential for plugging by purging the well screen and the
aquifer adjacent to it.

2.7 WAC Requirements for Direct Groundwater Recharge and
Recovery

Reclaimed water used for groundwater recharge by direct injection must meet all the following
requirements (Ecology 2019):

 Class A reclaimed water quality requirements found in WAC 173-219-330 (or receive an exception
based on public benefit and need)

 The use-based performance standards in WAC 173-219-390 Table 3 for direct groundwater recharge
(aquifer recharge). Class A water is required for direct groundwater recharge.

 Sample and test reclaimed water for compliance with the Ecology groundwater quality standards and
drinking water standards, at the point of injection in the receiving groundwater or at the end of pipe
prior to distribution to the aquifer. For compliance within the aquifer where reclaimed water is stored,
evaluate groundwater quality by using groundwater sample analyses results.

 For direct recharge of reclaimed water, registration of the recharge facilities with Ecology under the
Underground Injection Control Program (Chapter 173-218 WAC) is required for any injection facility
that meets the definition of an Underground Injection Control well.

ASR projects that store water in an aquifer for later recovery require a Reservoir Permit issued by Ecology’s
Water Resource Program (Ecology 2017). A review by the Water Quality Program is required when the
concentration of contaminants in the recharge water exceed the Water Quality Standards for Ground
Waters of the State of Washington, WAC Chapter173-200 (GWQS) at some point during the recharge
cycle. Groundwater samples are collected at the recharge point, in the aquifer (storage), during recovery;
and or at downgradient wells. OCPI is a part of the antidegradation policy of WAC 173-200 that allows
GWQS exceedances when site-specific conditions are met. ASR proponents can submit an AKART analysis
in addition to the project benefits analysis in support of a determination of whether a project is in the
OCPI.

2.8 Overriding Consideration of Public Interest

In accordance with Guidance for Aquifer Storage and Recovery AKART Analysis and Overriding
Consideration of the Public Interest Demonstration (Ecology 2017), Ecology can make a determination of
OCPI only when AKART is met, the project benefits exceed the potential risks, and the remaining risks are
identified as part of an analysis. If high-quality ground water cannot be maintained and a discharge will
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also cause a violation of any of the GWQS, then overriding consideration of public interest must be
demonstrated through one of the following:

 An alleviation of a public health concern,
 A net improvement to the environment, or
 Socioeconomic benefits to the community.

Detailed justifications, and not generalizations, are required for a recommendation of overriding public
interest. This feasibility assessment provides an initial evaluation of whether ASR at Well 6 would provide
OCPI, including the identification of potential receptors (Section 3.3) and a comparison of alternative
treatment methods and technologies (Section 4).
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3. Existing Conditions
This section describes existing conditions at the Coupeville WWTP, summarizes recommended upgrades
from the 2023 AKART analysis, and discusses Well 6 hydrogeology suitability for ASR.

3.1 Coupeville Wastewater Treatment Plant

3.1.1 Current WWTP Flows

Per the 2023 AKART analysis, the influent flow volumes, corresponding peaking factors, and rated
conditions from 2019 to 2022 are listed in Table 3-1 (Jacobs 2023a).

Table 3-1. Current Coupeville WWTP Influent Flows and Rated Flow Capacity (Jacobs 2023a)

Flow 2019-2022 (mgd) Rated Flow Capacity (mgd) 2019-2022 Peaking Factor

April – October
(Maximum Monthly)

0.215 NA 1.3

Maximum Monthly 0.299 0.44 1.8

Annual Average Daily 0.169 NA NA

NA = not applicable

Yearly Discharge Monitoring Report (DMR) data from 2022-2024 was compared against the values in
Table 3-1 and found to be within the predicted range. The dry weather (April – October) maximum
monthly flow in 2023 was 0.166 mgd and the wet weather (November – March) maximum monthly flow
was 0.269 mgd. The 2023 average annual daily flow was 0.167 mgd. The dry weather (April – October)
maximum monthly flow in 2024 was 0.161 mgd and the wet weather (November – March) maximum
monthly flow was 0.222 mgd. The 2024 average annual daily flow was 0.166 mgd or 115 gpm. Refer to
Appendix C for the full DMR summaries.

3.1.2 Current Treatment Process

A plant layout with normal flow path is shown on Figure 3-1. A hydraulic profile is shown on Figure 3-2.
The treatment process is an activated sludge oxidation ditch WWTP. Treatment includes screening,
biological treatment, secondary clarification, and disinfection. The details of the treatment process are
included in Appendix A and B.

Secondary effluent is disinfected with a low-pressure UV disinfection system. Disinfected effluent flow is
measured via a Parshall flume prior to discharge. Two low head pumps lift the flow into an outfall head
box to overcome the variable water elevation in Penn Cove. Plant effluent is discharged to Penn Cove
through a 12-inch marine outfall and 60-foot-long diffuser equipped with six 3-inch ports. A chlorine
disinfection system is in place as a backup in case the UV disinfection is interrupted.
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Figure 3-1. Coupeville Wastewater Treatment Plant Layout and Flow Diagram (Jacobs 2023a)

Figure 3-2. Coupeville WWTP Hydraulic Profile (Jacobs 2023a)

3.2 AKART Recommended Upgrades

The AKART analysis (Jacobs 2023a) recommended Alternative 1: Optimization, which adds reliability to
the process train to consistently produce class B effluent that meets the permit requirements for nitrogen
removal and disinfection. The Town has received a grant to implement the recommended upgrades.

3.2.1 Class B Reclaimed Water Components

To meet Class B reclaimed water standards, a backup method of disinfection may be required when water
is delivered directly from the pipeline to farmer. Chlorine would not be used when reuse water is being
injected into Well 6 in the winter for storage. The existing back up chlorination injection system would
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need to be recommissioned to provide reliable disinfection. While Class B reclaimed water is more
affordable than Class A, Class B offers less flexibility in terms of end use for human consumption crops or
urban uses. Class B and Class A water can be used on livestock feed crops such as pasture, hay, and feed
corn. Class B reclaimed water is considered based on affordability and the presence of a brackish aquifer
for ASR and nonhuman consumption crops within proximity of the treatment plant. An exception to ASR
rules would be required for Class B ASR but no exception is required for Class B reuse water delivered
directly to farmers growing livestock feed.

3.2.2 Class A Reclaimed Water Components

In addition to the selected AKART alternative, treatment requirements to meet Class A reclaimed water
quality consists of multiple tertiary components. Components selected to satisfy Class A criteria consist of
the following:

 Caustic soda chemical dosing and storage
 Vertically mounted pile cloth filters with alum (or coagulant of choice) dosing and storage
 Assessment of existing UV system capacity
 0.35-million-gallon reclaimed water storage tank

For the AKART analysis (Jacobs 2023a), alum and vertically mounted pile cloth filters with a nominal
10-micron pore size were selected as the preferred coagulant and tertiary filtration system for Class A
reuse. In addition to filtration and coagulation, the capabilities of the existing UV system must be further
evaluated to ensure Class A reclaimed water standards are satisfied. Caustic soda is provided upstream of
the filter to control pH as needed.

Additionally, a reclaimed water storage tank providing 0.35 million gallons (equivalent to 2 days’ average
annual daily flow) of storage is included as a reclaimed water component. Based on existing site
constraints, the storage tank will need to be constructed offsite. This Class A reclaimed water alternative
offers more flexibility in terms of end water users, which can include landscape irrigation, industrial uses,
and irrigation of all crops. Table 3-2 from the Washington Reclamation and Reuse Standards lists the uses
of Class A and Class B water indicating that either water quality can be used for 15 of the 21 listed uses.

Table 3-2. Treatment and Quality Requirements for Reclaimed Water Use (Ecology 1997)

Use Class A Class B

Irrigation of Nonfood Crops

Trees and Fodder, and Seed Crops YES YES

Sod, Ornamental Plants for Commercial Use, and Pasture to Which Milking
Cows or Goats Have Access

YES YES

Irrigation of Food Crops

Spray Irrigation

All Food Crops YES NO

Food Crops Which Undergo Physical or Chemical Processing Sufficient to
Destroy all Pathogenic Agents

YES YES

Surface Irrigation

Food Crops Where There is No Reclaimed Water Contact with the Edible
Portion of Crop

YES YES

Root Crops YES NO
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Use Class A Class B

Orchards and Vineyards YES YES

Food Crops Which Undergo Physical or Chemical Processing Sufficient to
Destroy all Pathogenic Agents

YES YES

Landscape Irrigation

Restricted Access Areas (e.g. Cemeteries and Freeway Landscapes YES YES

Open Access Areas (e.g. Golf Courses, Parks, Playgrounds, Schoolyards, and
Residential Landscapes

YES NO

Impoundments

Landscape Impoundments YES YES

Restricted Recreational Impoundments YES YES

Nonrestricted Recreational Impoundments YES NO

Fish Hatchery Basins YES YES

Decorative Fountains YES NO

Flushing of Sanitary Sewers YES YES

Street Cleaning

Street Sweeping, Brush Dampening YES YES

Street Washing, Spray YES NO

Washing of Corporation Yards, Lots, and Sidewalks YES YES

Dust Control (Dampening Unpaved Roads and Other Surfaces) YES YES

Dampening Soil for Compaction (at construction Sites, Landfills, etc.) YES YES

3.2.3 Chlorine Residual

Maintenance of chlorine residual is required in distribution lines that convey reclaimed water from the
treatment facility to the end use area. This is an additional pathogen protection barrier. A chlorine residual
will also inhibit regrowth that results in fouling or plugging of the irrigation distribution nozzles. A
minimum chlorine residual of 0.2 mg/L or greater measured as free chlorine, or 0.5 mg/L or greater
measured as total chlorine, is required unless waived or modified by the lead agency. The lead agency
might not require a chlorine residual:

 When the hydraulic retention time in the distribution system prevents significant deterioration in water
quality from the point of compliance

 When alternative treatment of recycled water maintains water quality comparable to the point of
compliance

 When in some other manner the generator demonstrates a benefit from reducing or eliminating the
chlorine residual

 Reclaimed water impoundments at the point of use

 Storage ponds at the point of use

 Storage tanks at the point of use
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 Distribution lines to groundwater recharge

 Conveyance along natural streams, lakes, or surface waters of the state

3.3 Well 6 Hydrogeology Suitability for Aquifer Storage and Recovery

A report on the Town’s existing Well 6 (Ecology Well Tag ID AGA992) was the sole source of the
information on the hydrogeology reported here (AGI Technologies 1995). The full report is available in
Appendix D and the original drilling report for Well 6 is available in Appendix E. As presented in the report,
the aquifer system in the Coupeville area contains five aquifer zones identified as Zones A through E.
Zone A is the deepest zone; it appears confined and is about 50 feet thick. Coupeville Well 6 is completed
into Zone A and the subject of the report was an assessment and testing of Well 6 regarding potential sea
water intrusion. Figure 3-3 shows a site map of Well 6 and surrounding wells. Figure 3-4 shows the shed
housing Well 6. The sea water intrusion in Zone A does not appear severe; however, chloride
concentrations were seen to exceed drinking water standards (250 mg/L) with extended pumping.

The Zone A aquifer is sand and gravel and has high permeability. The 1994 well test included monitoring
and observation of other wells in the area and determined that there are 5 aquifers at different depths
near Coupeville (Figure 3-5). Each aquifer is either sand or sand and gravel and each aquifer is separated
by layers of clay. Well 6 and the Engel Deep Well (Ecology Well Tag ID unknown) are the only two wells in
the deep saline aquifer. The Town pumped 215 gpm for a year in 1994 as a test of the aquifer to
determine if it would become fresh enough for potable use. The aquifer became more saline after the
pump test and the well was abandoned for potable water.

At the beginning of the pump test, Well 6 had a chloride level of 200 mg/L and after a year of pumping it
had increased to 380 mg/L. The Engel Deep Well also had salinity increase during the pump test of Well 6
associated with sea water intrusion into the aquifer. The Engel Deep Well had a chloride concentration of
120 mg/L in 1993 and 220 mg/L in 1994. The apparent connection between Well 6 and the Engel Deep
Well may allow both wells to be used to extract reuse water that is injected into Well 6 for storage. Well 6
currently has a submersible pump that has not been used in many years but was only in service for one
year and may be in good condition. The pump should be tested as part of the next phase of reuse design.

ASR of fresh reuse water with low salinity in the saline aquifer will create a bubble of freshwater that
displaces the saline water as the water is injected from the well into the aquifer. The specific capacity of
Well 6 completed into Zone A is reported to range from 0.35 to 22 gpm per foot and hydraulic
conductivity values are reported at about 4.8 E -4 feet per second (41 feet per day). It appears that the
testing on Well 6 was permitted at a withdrawal rate of 350 gpm and was tested at about 215 gpm.

Based on the information available, it appears that Zone A could be a successful aquifer zone to store
freshwater supplies, displace the high chloride water with a freshwater bubble, and recover the stored
water for irrigation use. More directly stated, Zone A may provide a suitable aquifer zone for an ASR
application. The next phase of reuse design, the engineering report, should further evaluate Well 6 and the
Zone A aquifer.
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Figure 3-3. Well Site Map (Reproduced from AGI Technologies 1995 Report)
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Figure 3-4. Shed Housing Well 6 near the High School Tennis Courts (Looking Southeast)

Figure 3-5. Schematic Hydrogeologic Sections (Reproduced from AGI Technologies 1995 Report)
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4. Reuse System Alternatives
This section describes the components of the reuse system with potential alternatives that could spread
costs over grant, loan, and other funding sources for years. The alternatives include reuse with low initial
capital and operation and maintenance (O&M) cost with a system that can be expanded as more funding
becomes available. Alternative 1 is the lowest cost and Alternative 3B is the highest cost. Section 5.1 (Cost
Estimates) contains more information on alternative cost estimates.

4.1 Alternative 1 – Class B Reuse Irrigation Water in Summer,
Discharge to Penn Cove in Winter

Alternative 1 provides Class B reuse water for irrigation during the summer with continued discharge of
WWTP effluent to Penn Cove in the winter when agricultural irrigation demand is low. Alternative 1 will
require the implementation of the recommendations of the AKART analysis (Jacobs 2023a) to
consistently produce Class B effluent.

Alternative 1 will also require several system improvements and rehabilitation or replacement of existing
infrastructure. Two new pumps will be added to the existing outfall pump station at the WWTP to lift
effluent about 150 feet to the high point of the Town at the old water treatment plant (WTP) and public
works shops near the hospital (Figure 4-1). The WWTP is at about elevation 15 feet and the old WTP is
about elevation 165 feet. From the old WTP water could gravity flow to Well 6 near the High School at
about elevation 90’.

The new pumps could be installed next to the existing pumps in the existing outfall pump station. The
outfall pump station has a spare pump bay that is large enough for two submersible pumps and a
manifold to connect them together and to the reuse pipeline. The annual average flow to the WWTP is
about 120 gpm (0.173 mgd). The new15 hp pumps could be variable speed to cover a pumping range of
about 45 gpm minimum with one pump on low speed up to 180 gpm with two pumps at full speed. The
existing outfall discharge permit should be retained for peak storm flows and in the event of a pump
failure to allow discharge of peak flows to Penn Cove rather than an additional redundant pump. The two
existing 7.5 hp outfall pumps would remain unchanged. The following photos (Figure 4-2 and Figure 4-3)
show the existing WWTP effluent pump station and the spare pump bay between the two existing pumps.
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Figure 4-1. Distribution System Existing Conditions
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Figure 4-2. Existing WWTF Outfall Pump Station

Figure 4-3. WWTP Outfall Pump Station with a Third Pump Bay between Two Existing Pumps

The existing abandoned 8-inch PVC pipe from the WWTP to the old WTP could be tested and reused for
the proposed reclaimed water system. As shown on Figure 4-4, the existing pipe runs along Center and
8th Streets. It was originally installed as the drainpipe for flushing the potable water tank in the basement
of the old water plant when the tank was offline and cleaned. The pipe was abandoned in place and should
be evaluated as part of design of the reuse system but is expected to be useable. The pipeline does not
have any known connections to homes or potable water users. The pipeline will be tested during the next
phase of design to confirm that no cross connections exist.
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Figure 4-4. Key Locations for Reuse Upgrades
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There is also an abandoned 4-inch steel pipe from the old sewer lift station to North Main Street near the
WTP. This pipe was also abandoned in place and is expected to be useable. This 4-inch pipe was a pressure
mainline near the well to the old WTP and does not connect to homes or potable water users. The 4-inch
pipe has a capacity of 180 gpm at 4.6 feet per second velocity and about 2.2 feet of head loss per 100 feet
of length. The pipeline from Well 6 to the WTP is about 4,200 feet long so the 4-inch pipe would have
about 90 feet (40 pounds per square inch) of friction loss at 180 gpm, but only 45 feet (20 pounds per
square inch) of pressure loss at 120 gpm. The 8-inch drainpipe from the WTP to the WWTP is 3,400 feet
long and has a capacity of 180 gpm at 1.2 feet per second velocity and about 0.07 foot of head loss per
100 feet of length. The 8-inch pipe would have less than 5 feet of friction loss at 180 gpm. The average
flow rate during the dry season is about 100 gpm and the average flow rate during the wet season is about
140 gpm.

Both existing pipes have been unused for years and should be evaluated to determine if they are
watertight and suitable for use. If the existing pipes need significant repair an alternative to installing a
completely new pipe could be to use the 8-inch drainpipe as a conduit to slip line a 6-inch HDPE pressure
pipe inside the 8-inch pipe to avoid excavation through the Town. Similarly, the 4-inch pipe could be used
as a conduit for a 4-inch or 6-inch HDPE pipe pulled through it with pipe bursting of the old pipe to
minimize excavation in the highway. Testing integrity of the existing pipes could include camera
inspection and pressure or dye testing.

To start reuse as soon as possible and for the lowest cost, it is recommended that farmers connect their
irrigation water pipe to the effluent pipe near Well 6 to extract water from the pipeline before Well 6 is
permitted for ASR. Even after ASR is available, the farmers will need to connect to the Town reuse pipeline
to access summer reuse water that is directly available from the pipeline before it is recharged and access
the stored winter water that is extracted from the well when it is needed in summer. The benefit to farmers
of connecting directly to the pipeline would be that the water could gravity flow to most farms in the
prairie from Well 6 with gravity pressure from the WTP and could reduce the amount of water that farmers
currently pump from potable groundwater. The WTP is about 75 feet higher elevation than Well 6 so the
pipeline would have some pressure available at the point of farmer connections. Each farm connection
would require a backflow preventor to isolate the farms from each other and from the well, so water only
goes one direction in the pipelines – from the Town to each farm independently. Multiple farmers own
land near the well and could access the well pipeline with permanent or temporary piping. A more
expensive option would be for the Town to install irrigation supply pipelines to farmers throughout the
prairie as outlined in the 2010 study (BHC 2010).

Assuming an average flow of 100 gpm for 6 months of summer, Alternative 1 can deliver about 26 million
gallons or about 80 acre-feet of Class B irrigation water. Alfalfa hay could produce about 1 ton per acre of
additional livestock feed with about 4-inch of irrigation per acre. The 2025 Washington-Oregon (Columbia
Basin) Direct Hay Report (USDA 2025) lists premium alfalfa hay for $200/ton and Utility/Fair quality
alfalfa hay at $140/ton. The potential value of reuse irrigation without stored water is about $48,000 for
premium hay and $33,000 for fair hay. Farmers that use reuse water instead of pumping their wells could
make more water available in the shallow aquifers that are used for irrigation by other farmers and as
potable water wells, thereby increasing the reliability of groundwater sources.

Alternative 1 benefits Penn Cove water quality in the summertime by reducing or eliminating discharge
and may allow a seasonal reduction in shellfish harvest limitations.
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4.2 Alternative 2 – Class B Reuse Irrigation Water in Summer and ASR
at Well 6 for Winter Storage and Summer Irrigation

Alternative 2 uses Class B reuse water and includes all components of Alternative 1 plus aquifer storage
and recovery (ASR, as defined above) of Class B reuse water at Well 6. Section 4.4 (ASR Well Feasibility-
level Design) further describes the ASR design. This alternative will store reuse water produced by the
WWTP in the winter in the deep saline aquifer and extract the water for irrigation in the summer. Direct
reuse will also be available for irrigation during the summer. Alternative 2 has two sub-alternatives: 2A
reuses all flow except peak flows, which continue to be discharged to Penn Cove; 2B has added capacity in
pumps and pipes to be able to pump all flows for reuse, including peak flows, and will eliminate reliance
on the Penn Cove outfall.

For Alternative 2A, the two additional pumps at the WWTP outfall pump station will be 30 hp each rather
than the two pumps at 15 hp each as recommended for Alternative 1 so that all flows up to the peak day
flow of 360 gpm could be reused. Assuming an average flow of 100 gpm for 6 months of summer and
140 gpm for 6 months of winter plus most peak flows, Alternative 2 can deliver about 70 million gallons
or 215 acre-feet of irrigation water. Alfalfa hay could produce about 1 ton per acre of additional feed with
about 4 inches of irrigation per acre. The potential value of larger pumps and reuse irrigation with ASR-
stored water is about $128,000 for premium hay and $90,000 for fair hay. The reuse water could be used
on about 640 acres for supplemental irrigation of hay.

Alternative 2B will add a new larger pump station at the WWTP with enough capacity to deliver all flow
including winter peak flow to the old WTP and a new larger pipeline from the old WTP to Well 6.
Alternative 2B could eliminate the use of the Penn Cove outfall from the WWTP and would add the benefit
of increasing the harvestable acreage of shellfish near Coupeville. The amount of additional water
delivered to Well 6 is not significant compared to the volume presented in Alternative 2A since the peak
flow only occurs for a few weeks per year. What is significant is the ability to stop use of the Penn Cove
outfall, which will help to improve water quality in the cove and potentially reduce the area of shellfish
harvest restrictions. According to the DOH Shellfish Safety Information website (Figure 1-1), the primary
cause of closure for shellfish harvest at the beaches and near-shore waters is the wastewater treatment
plant outfall. An economic analysis of commercial and recreational shellfish harvest will be included in the
next phase of more detailed evaluation of reuse. Increasing the harvestable acreage of shellfish is a goal of
reuse at Coupeville.

Alternative 2B requires a new pump station at the WWTP with a wet well large enough to buffer
instantaneous peak flows and three new pumps of 50 hp each to have capacity to pump the peak flows
with two pumps and one additional pump as redundant. The use of the outfall would be eliminated, but it
would remain in place as an emergency only relief for an unlikely event such as a failure in the pipelines.
Additional standby power generation would be required to operate the larger pump station in the event of
a power outage. Alternative 2B will also require a new, larger pipeline from the WTP to Well 6. The existing
abandoned 4-inch-diameter steel pipe would be replaced or paralleled with an 8-inch-diameter PVC
pipeline.

ASR of fresh reuse water with low salinity in the saline aquifer will create a bubble of freshwater that
displaces the saline water as the water is injected from the well into the aquifer. Low-salinity reuse water
stored and later extracted from a saline aquifer (even if the aquifer is up to seawater salinity) will be nearly
as fresh when extracted as it was when it was injected for approximately 60 percent to 90 percent of the
volume of the reuse water injected. The 40 percent to 10 percent of the stored and extracted reuse water
that is more saline will still be a blend of the aquifer water salinity level and the fresh reuse water salinity
level. The Well 6 deep aquifer is too saline for a public water supply but is suitable for irrigation and the
salinity will be more suitable when blended with reuse water.
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4.3 Alternative 3 – Class A Reuse Irrigation Water in Summer and ASR
at Well 6 for Winter Storage and Summer Irrigation

Alternative 3 includes upgrading the WWTP to produce Class A water. Alternative 3 has two sub-
alternatives: 3A reuses all flow except peak flows that continue to be discharged to Penn Cove; and 3B
creates added capacity in pumps and pipes to pump all flows for reuse, including peak flows, and added
pump redundancy and back-up power supply to eliminate reliance on the Penn Cove outfall.

Alternative 3A includes all components of Alternatives 1 and 2A in addition to upgrading the WWTP to
produce Class A reuse water. Section 4.4 (ASR Well Feasibility-level Design) further describes the ASR
design. Alternative 3A would also include storage of up to 2 days of WWTP effluent in a tank before ASR at
Well 6. This alternative will store reuse water produced by the WWTP in the winter in the deep saline
aquifer and extract the water for irrigation in the summer. Direct reuse will also be available for irrigation
during the summer.

Alternative 3A will require the addition of a 350,000-gallon tank to hold about 2 days of WWTP effluent
flow. There is limited space at the WWTP, so the new storage tank could potentially be installed in the
parking area of the old WTP. The tank will help buffer the flow difference between the diurnal flow of the
WWTP and a more constant flow for recharging of Well 6. The tank would also allow farmers to stop
irrigation at night and irrigate at a higher rate during the day. The 4-inch pipe from the WTP tank to the
farm connections could deliver up to 180 gpm by gravity with minimal, but positive pressure at the farm
connection.

Adding the storage tank to the system will allow for the Town to capture more of the peak wet weather
flow that would otherwise be discharged to Penn Cove but not the largest peaks. The limitation in the
system capacity is the pump station capacity and the 4-inch pipe downstream of the tank and not the 8-
inch pipe upstream of the tank. The 8-inch pipe between the WWTP and the tank has low friction loss even
up to the 440-gpm maximum hydraulic capacity of the WWTP. With larger pumps at the WWTP almost all
the effluent could be reused including peak flows.

An additional benefit of the tank could be to use it as a settling basin for alum and particulate before
filtration. Class A water will require coagulation and filtration. Coagulation alum or powdered activated
carbon added at the WWTP after disinfection would have complete mixing in the pumps and pipeline up to
the WTP. Locating the tank at the WTP would allow using the tank as a clarifier for the coagulant. Locating
the filter at the WTP to remove the coagulant after about 2 days of settling will produce a lower turbidity
water for ASR. This will produce an alum sludge at the WTP that would have to be put into a sewer
maintenance hole connection to send it to the WWTP.

For Alternative 3A, the two additional pumps at the WWTP outfall pump station will be 30 hp each rather
than the two pumps at 15 hp each as recommended for Alternative 1 so that all flows up to the peak day
flow of 360 gpm could be reused. The instantaneous and peak hour flows during large winter storms will
continue to be discharged to Penn Cove through the outfall. Assuming an average flow of 100 gpm for 6
months of summer and 140 gpm for 6 months of winter plus peak flows, Alternatives 2 or 3 can deliver
about 70 million gallons or 215 acre-feet of irrigation water. Alfalfa hay could produce about 1 ton per
acre of additional feed with about 4 inches of irrigation per acre. The potential value of larger pumps and
reuse irrigation with ASR-stored water is about $128,000 for premium hay and $90,000 for fair hay. The
reuse water could be used on about 640 acres for supplemental irrigation of hay.

Alternative 3B will add a new larger pump station at the WWTP with enough capacity to deliver all flow
including winter peak flow to the old WTP and a new larger pipeline from the old WTP to Well 6.
Alternative 3B could eliminate the use of the Penn Cove outfall from the WWTP and would add the benefit
of increasing the harvestable acreage of shellfish near Coupeville. The amount of additional water
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delivered to Well 6 is not significant compared to the volume presented in Alternative 3A since the peak
flow only occurs for a few weeks per year. What is significant is the ability, with Alternative 3B, to stop use
of the Penn Cove outfall, which will help to improve water quality in the cove and potentially reduce the
area of shellfish harvest restrictions.

Alternative 3B requires a new pump station at the WWTP with a wet well large enough to buffer
instantaneous peak flows and three new pumps of 50 hp each to have capacity to pump the peak flows
with two pumps and one additional pump as redundant. The use of the outfall would be eliminated, but it
would remain in place as an emergency only relief for an unlikely event such as a failure in the pipelines.
Additional standby power generation would be required to operate the larger pump station in the event of
a power outage. Alternative 3B will also require a new, larger pipeline from the WTP to Well 6. The existing
abandoned 4-inch-diameter steel pipe would be replaced or paralleled with an 8-inch-diameter PVC or
HDPE pipeline.

4.4 ASR Well Feasibility-level Design

Groundwater recharge includes direct groundwater recharge and storage and may include recovery of
reclaimed water stored in an aquifer with other groundwater withdrawals. The intent of groundwater
recharge is planned replenishment of the groundwater for an in situ value (saltwater intrusion barrier,
increase base flows for instream flows, maintain geologic structure, preserving potable groundwater
replaced with reuse water), for recovery later for beneficial uses, and to maintain a consistent sustainable
yield from an aquifer. Direct groundwater recharge introduces reclaimed water directly and immediately
into a groundwater aquifer through direct injection using a well completed in the saturated zone.

Static and injection well water levels are important in ASR designs as the injected water must be conveyed
to the aquifer without entraining air in the injected water. One cannot simply dump water into the well if
the wells water level is not above the ground surface in a pressurized pipe. The simplest method of
injection into an ASR well is to inject water back through the well pump. The well pump bowls and
impellers will act as a downhole throttling device and will back up the water column to create positive
pressure in the top of the pump column. A vertical line shaft turbine pump is required for this type of
injection method. The pump shaft and impellers are prevented from spinning in reverse via the pump's
nonreverse rachet and a minimum injection flow must be applied to create positive pressure at the top of
the pump column.

Submersible well pumps are not suitable for injection back though the pump as the reverse spin of the
pump cannot be controlled. Because of the type and design of the submersible pumps thrust bearing, the
bearing can be damaged under reverse spin conditions. However, the addition of a recharge valve above
the existing submersible pump could allow the pump to be used since the valve would discharge water
above the pump to minimize pump rotation. The recharge valve would open and close as the flow to the
well varied to maintain positive pressure at the ground surface and prevent air entrainment.

The depth to the top of the aquifer in Zone A is shown in the Well 6 report as about 400 feet below sea
level and the aquifer zone appears to be about 50 feet thick (AGI Technologies 1995). Well 6 is drilled
520 feet deep below ground surface (BGS) to 430 feet below sea level and has number 30 slot (.0030-
inch opening) screen from 511 feet BGS to 520 feet BGS and a number 20 slot (0.0020-inch opening)
screen from 500 feet BGS to 511 feet BGS. The static water level is about 80 feet below ground surface or
approximately 9 feet above sea level. The top of casing elevation is 89 feet.

A new vertical turbine pump for the 200 gpm to 300 gpm withdrawal application would be 6-inch
diameter at 1,800 rpm. A recharge valve to allow the existing pump to be used would be 4-inch diameter.
The Well 6 pump column pipe could be 4- or 6-inch steel pipe, and the pump could be set to about 200 to
300 feet BGS. A 12-inch well casing is recommended for the application using a new 6-inch line shaft



Town of Coupeville Water Reuse Feasibility Assessment

250915090952_a3499f15 4-9

turbine pump to provide room in the well for the pump and water level measuring equipment. The existing
well casing can be used with a submersible pump and ASR control valve.

The stored water would be recovered by the well pump and discharged into the existing 4-inch piping or a
new larger pipe. A check valve, air valve, flowmeter, sampling valves, and isolation valve would be included
in the piping design. A piping bypass around the check valve would be equipped with an injection control
valve to start, stop, and throttle injection flows.

4.5 Reuse Water Demand

The reuse water program is designed to provide irrigation water to farmers in and nearby the Ebey’s
Landing National Historical Reserve. The Historical Reserve covers about 19,000 acres of mostly private
land. The National Parks Service owns about 200 acres. Approximately 1,000 acres of agricultural land is
nearby Well 6 and could feasibly be connected to the reuse water system. More than 1,500 acres of
agricultural land is accessible for reuse water if a pipeline is extended to the lands owned by the National
Park Service near the Jacob Ebey house, which could supply farmers along its length.

Appendix F contains an excerpt from the 2010 reuse feasibility report Element 2-B Estimated Demand for
Reclaimed Water that is still pertinent today and provides additional detail on irrigation demands for
various crops under full and deficit irrigation practices. The conclusion of Element 2-B is that more land
could benefit from reuse irrigation than there is water to supply so deficit irrigation to apply the water to a
larger land area will result in the greatest benefit to farmers. The conclusions from the 2010 report remain
true in current conditions. Table 4-1 provides an example crop and irrigation strategy for irrigation of
20-acre parcels in Ebey’s Prairie.

Table 4-1. Ebey’s Prairie Crop Strategy for Irrigation of 20-acre Parcels (BHC 2010)

Crop Irrigation Strategy Irrigation
Applications

Inches of Water
Applied

Total Inches
Applied

Acre-feet
Applied

Alfalfa Until second cutting Three 9 12 20

Apples Fruit filling Two 6 8 13

Corn After tassel One 3 4 7

Pasture Until mid-July Two 6 8 13

Potatoes Full irrigation Three 9 12 20

Meetings with farmers in late 2024 and early 2025 have indicated that there is still a high level of interest
in using reuse water for irrigation of alfalfa and grass hay, wheat, barley, oats, as well as irrigating pastures
and potentially new higher value crops. Section 6 (Public Outreach) provides more information on public
outreach. High-value crops that can be grown in this climatic region if irrigation is available include feed
corn, orchards, and many seed crops. The reserve area once had multiple dairy farms that created a high
demand for hay and pasture. The dairies have primarily been replaced with beef cattle operations that still
require hay for winter feed and utilize the grass pastures for summer feed. Irrigation of livestock feed
alone could utilize all of the reuse water available.

Irrigation of livestock feed crops is currently done with several types of sprinkler irrigation systems
including hand lines, wheel lines, and big gun sprinklers. These systems are well suited for partial or
supplemental irrigation since they are mobile and can be moved to multiple fields to apply water over a
large area with relatively small equipment cost. The demand and value of reuse water irrigation is
estimated based on supplemental or deficit irrigation of alfalfa hay. With deficit irrigation, the crop
receives less than the water demand of a fully irrigated crop but still much more than with rainfall alone.
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This irrigation method produces the greatest benefit to farmers when there is more land available than is
needed to utilize all the reuse water since more land has a boost in yield. The estimated annual irrigation
demand for livestock feed crops that produces the most benefit to farmers is 4-inches of irrigation. The
full irrigation demand of livestock feed ranges from about 6-inch to 12-inch near Coupeville, as indicated
in the 2010 feasibility assessment (BHC 2010). The irrigation demand for reuse water in the prairie
exceeds the water source available. Figure 4-5 shows the proposed reuse system delivery point to farmers
and Figure 4-6 shows the agricultural land near Coupeville that could potentially be irrigated.

The reuse program is envisioned to have a life expectance of 20 years for planning and permitting
purposes. The program could continue beyond that period without an end date if it continues to add value
to the end use farmers and reduces the risk that the Town may need to upgrade to a more expensive
treatment process for ocean discharge. The environmental benefit of the reuse program includes the
potential to allow harvest of shellfish from the shoreline and near-shore areas of the cove. Other aquatic
life will also benefit from minimizing the ocean outfall use. The water supply of farms in the Ebey’s
Landing Historic Reserve will benefit from reduced use of potable groundwater when the farms irrigate
with reuse water instead of existing or new shallow aquifer potable groundwater wells. The total watershed
of Ebey’s Landing will have more water available with reuse irrigation, which will result in additional
surface water over a longer season than currently exists since crops will use more reuse irrigation water
and less rainfall. Perhaps the greatest benefit will be the continuation of successful farming that is the
basis of the current and historic landscape around Coupeville.

The contingency plan for both temporary and permanent reversion to domestic wastewater facilities
without reuse if the reuse program is ended will be to stop pumping reuse water at the WWTP and allow all
treated effluent to discharge to Penn Cove as it currently does. The discharge pump station facilities,
ocean outfall, and discharge permit will be kept in place to allow for this contingency. If the reuse program
is ended, most farms in Ebey’s Landing will revert to irrigation with potable groundwater or will not
irrigate. It is likely that some farms will not be profitable enough without irrigation to survive future
droughts or extreme weather events and cease operations. Farms that continue to irrigate with potable
groundwater will reduce the potential potable groundwater supply that is relied upon by the community
as a whole.



Town of Coupeville Water Reuse Feasibility Assessment

250915090952_a3499f15 4-11

Figure 4-5. Proposed Reuse System Delivery Point to Farmers
Over 1,000 Acres of Agricultural Land near Well 6
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Figure 4-6. Agricultural Land near Coupeville
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4.6 Impairment Analysis

WAC 173-219-090(1) requires that an applicant for a reclaimed water permit demonstrate compliance
with RCW 90.46.130. This section of the Reclaimed Water Use Act requires that the reclaimed water
project not impair existing water rights downstream from any freshwater discharge point unless
compensation or mitigation for such impairment is agreed to by the holder of the affected water right.
WAC 173-219-090(4) requires of the applicant to prepare the water rights impairment analyses.

As described in the 2010 feasibility assessment (BHC 2010), no impairment of senior water rights is
anticipated from the proposed reuse system because current effluent from the Coupeville WWTP is
discharged directly to Penn Cove and there are no downstream water rights users (BHC 2010).

4.7 Coordination with Public Potable Water Suppliers

WAC 173-219-180 (1) (c) (vii) requires coordination between the proponent of reclaimed water use with
any public potable water suppliers. The Town of Coupeville is the only potable water supplier that provides
water to the reclaimed water generation, storage, and distribution facilities through discharge of used
potable water as sewage. The Town has recently installed a state-of-the-art carbon treatment filtration
system in a new potable water treatment plant that treats the potable groundwater before distribution to
residents and businesses. The Town residents have water that is low in constituents of concern, which also
reduces the potential for these constituents to be in the reuse water. The farmers and rural residents in the
proposed reclaimed water use areas mostly have private wells for potable use and for irrigation use unless
they are near Town limits and are connected to the municipal water supply. The coordination with potable
water supplies and reclaimed water services including cross connection prevention actions in design and
operation of the reclaimed water system is provided by the Town staff, which manages both the potable
water system and the reuse water system. Results of coordination with the potable water supply will be
included in the engineering report during the next phase of engineering design of the reuse system.
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5. Cost Estimates and Funding Sources

5.1 Cost Estimates

The following cost estimates (Table 5-1 to  Table 5-5) are based on Class 5 feasibility-level costs with an
expected level of accuracy of -50% to +100%. All costs are estimated in terms of total capital, annual cost
and present worth over a 20-year planning period. The federal discount rate as of March 2025 of 4.5%
was used in present worth and annual cost calculations (Federal Reserve 2025). Refer to Appendix G for
more detailed information.

Table 5-1. Alternative 1: Class B Effluent with Direct Reuse Cost Estimate

Capital Costs

WWTP Outfall Pump Station (Two 15 hp pumps and power supply / controls) $60,000

Piping Connections (Old WTP) $20,000

Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability $10,000

Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) $50,000

Engineering and Permitting $100,000

Total Capital Cost $240,000

Total Capital Cost -50% $120,000

Total Capital Cost +100% $480,000

Operation and Maintenance Costs

Energy (pumping) $10,000

Annual Pump and Pipe Repair $5,000

Labor for Increased Monitoring, Reporting, and Repair $10,000

Total Annual O&M Cost $25,000

Total Annual O&M Cost -50% $12,500

Total Annual O&M Cost +100% $50,000

Net Present Value $565,198

Annualized Costs $43,450
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Table 5-2. Alternative 2A: Class B Effluent with Direct Reuse and ASR Cost Estimate

Capital Costs

WWTP Outfall Pump Station (Two 30 hp pumps and power supply / controls) $120,000

Piping Connections (Old WTP) $20,000

Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability $10,000

Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) $50,000

4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) $150,000

Well 6 Pump Testing $10,000

Engineering and Permitting $200,000

Total Capital Cost $560,000

Total Capital Cost -50% $280,000

Total Capital Cost +100% $1,120,000

Operation and Maintenance Costs

Energy (pumping) $30,000

Annual Pump and Pipe Repair $10,000

Labor for Increased Monitoring, Reporting, and Repair $20,000

Total Annual O&M Cost $60,000

Total Annual O&M Cost -50% $30,000

Total Annual O&M Cost +100% $120,000

Net Present Value $1,340,476

Annualized Costs $103,051
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Table 5-3. Alternative 2B: Class B Effluent with Direct Reuse Including Peak Flows and ASR Cost
Estimate

Capital Costs

WWTP New Pump Station (Three 50 hp pumps and power supply / controls concrete
wet well and deck, standby generator)

$200,000

Piping Connections (Old WTP) $20,000

Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability $10,000

Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections)

WTP to Well 6 new 8-inch PVC Pipe (4,000 feet in street right-of-way)

$50,000

$500,000

4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) $150,000

Well 6 Pump Testing $10,000

Engineering and Permitting $300,000

Total Capital Cost $1,240,000

Total Capital Cost -50% $620,000

Total Capital Cost +100% $2,480,000

Operation and Maintenance Costs

Energy (pumping) $50,000

Annual Pump and Pipe Repair $20,000

Labor for Increased Monitoring, Reporting, and Repair $30,000

Total Annual O&M Cost $100,000

Total Annual O&M Cost -50% $50,000

Total Annual O&M Cost +100% $200,000

Net Present Value $2,540,794

Annualized Costs

$195,326
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Table 5-4. Alternative 3A: Class A Effluent Upgrades with Direct Reuse and ASR Cost Estimate

Capital Costs

WWTP Outfall Pump Station (Two 30 hp pumps and power supply / controls) $120,000

Piping Connections (Old WTP) $20,000

Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability $10,000

Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) $50,000

4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) $150,000

Well 6 Pump Testing $10,000

Class A WWTP Upgrades and Storage Tank $1,650,000

Engineering and Permitting $400,000

Total Capital Cost $2,410,000

Total Capital Cost -50% $1,205,000

Total Capital Cost +100% $4,820,000

Operation and Maintenance Costs

Energy (pumping) $60,000

Annual Pump and Pipe Repair $30,000

Labor for Increased Monitoring, Reporting, and WWTP Repair $80,000

Class A Chemicals and Advanced Operations Labor $481,500

Total Annual O&M Cost $651,500

Total Annual O&M Cost -50% $325,750

Total Annual O&M Cost +100% $1,303,000

Net Present Value $10,884,671

Annualized Costs $836,772
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Table 5-5. Alternative 3B: Class A Effluent with Direct Reuse Including Peak Flows and ASR Cost
Estimate

Capital Costs

WWTP New Pump Station (Three 50 hp pumps and power supply / controls concrete
wet well and deck, standby generator)

$200,000

Piping Connections (Old WTP) $20,000

Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability $10,000

Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections)

WTP to Well 6 new 8-inch PVC Pipe (4,000 feet in street right-of-way)

$50,000

$500,000

4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) $150,000

Well 6 Pump Testing

Class A WWTP Upgrades and Storage Tank

$10,000

$1,650,000

Engineering and Permitting $500,000

Total Capital Cost $3,090,000

Total Capital Cost -50% $1,545,000

Total Capital Cost +100% $6,180,000

Operation and Maintenance Costs

Energy (pumping) $80,000

Annual Pump and Pipe Repair $90,000

Labor for Increased Monitoring, Reporting, and WWTP Repair $90,000

Class A Chemicals and Advanced Operations Labor $481,500

Total Annual O&M Cost $741,500

Total Annual O&M Cost -50% $370,750

Total Annual O&M Cost +100% $1,483,000

Net Present Value $12,735,385

Annualized Costs $979,047

5.2 Potential Funding Sources

The Department of Ecology recommended that Coupeville apply for the Puget Sound Nutrient Reduction
grant that is available this year and next year. Upgrades to the WWTP and reuse projects can qualify for the
grant funding. The fund has $5 million available for this year and again for next year. The maximum grant
amount is $350,000 per award per year. It is likely that similar funding will continue into the future as the
stakeholders of Puget Sound water quality strive to reduce nutrient discharges into the Sound over the
long term. Other grant and long term loan opportunities should be pursued. The WWTP is operating within
the current permit, and the rate payers are not obligated by permit to improve wastewater treatment.
Town bonds and rate increases could be used to fund treatment plant upgrades and reuse as may be
required by future permits or the lack of grant funding. The general environmental benefit of removing
effluent from Puget Sound and increasing the area of harvestable shellfish may assist with qualifying for
grant funding.
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6. Public Outreach
Jacobs scheduled and conducted public outreach meetings in coordination with the Town. The purpose of
the meetings was to provide the public and tribal members with a forum for input on the feasibility
assessment scope and proposed reuse alternatives.

Two outreach meetings with farmers in the Ebey’s Landing Reserve were held on December 23, 2024, and
March 4, 2025, respectively. Appendix H contains meeting notes from the outreach events. The first
meeting was with Bob and Cheryl Engle and included a general discussion of the concept of reuse water
irrigation and the use of Well 6 for ASR. The Engles own the land closest to Well 6 on the east side of Engle
Road. They previously owned the Engle Deep Well that shares an aquifer with Well 6 and is referenced in
the 1995 Well 6 Report (AGI Technologies 1995). The well is currently abandoned and owned by the U.S.
Department of the Interior. The Engles were interested in reuse as a way to use the deep well rather than
directly pulling from Well 6 as the deep well is already connected to their irrigation pipeline. They would
prefer that reuse water from Well 6 be Class A if they were to access it as they sell organic hay and have
reservations about Class B water and organic certification.

The March 4 meeting was attended by a group of local farmers. The farmers were interested in reuse water
irrigation and agreed that it would add value to their farming operations. Current operations are limited by
rainfall and irrigation for fall planting would be a large benefit to the farmers. There might be USDA or
Agricultural Research Service grants or cost share programs for farm irrigation improvements that could
help with the cost of piping. A challenge will be getting the water piped to their farms. The farmers mostly
grow livestock feed and could use either Class B or Class A reuse irrigation water. Perfluorooctane
sulfonate (PFOS) were discussed as a potential concern. The Town water system has new carbon filters to
remove PFOS and most other chemical contaminants. As a result, the drinking water is low in PFOS and
used drinking water makes up most of the volume of the reuse water.

Additional outreach events are anticipated over the next several months including a presentation to the
public and Town Council in February 2026.
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7. Summary of WAC 173-219-180 Feasibility Assessment
Requirements

This feasibility assessment demonstrates that the Town of Coupeville has the long-term technical,
management, legal, and financial capacity to design, construct, operate, and maintain the reclaimed water
facility, and that distribution and end uses are feasible. A purpose of the feasibility assessment is to ensure
that resources are sufficient to provide public health and environmental protection for a planning period
of 20 years.

The Town of Coupeville Public Works Director has notified the regulatory agency (agency) that the Town is
proposing a new reclaimed water project early in the project-planning phase to discuss the scope of the
required feasibility assessment. The agency has been notified that the Town is proposing to potentially
modify their facilities and operations, to determine what, if any, additional feasibility information needs to
be submitted and approved.

Table 7-1 lists the WAC requirements and summarizes how and where this feasibility assessment
addresses them.

Table 7-1. WAC 173-219-190 Requirements and Location in this Feasibility Assessment

Requirement per WAC 173-219-180 Summary and Section

180 (1) (c) (i) Explanation of who will own, operate,
and maintain the reclaimed water facility.

The Town of Coupeville will own, operate, and
maintain the reclaimed water facility up to the point
of connection with private farmer owned irrigation
pipelines. The responsible manager is the public
works director: Joe Grogan, (360)-678-4461,
publicworks@townofcoupeville.org, Town of
Coupeville, 4 NE Seventh, Coupeville, WA 98239

180 (1) (c) (ii) For a planning period of 20 years,
projected capital and operational costs, in terms of
total annual cost and present worth, and projected
revenues from user fees and other sources, if
applicable.

Section 5.1 and Appendix G contain cost estimates
for all three alternatives and two sub-alternatives in
terms of annual costs and net present worth.
Alternative 1 is the lowest-cost alternative with a
total annual cost of $43,560 and a net present
worth of $565,198. Alternative 2 has a total annual
cost of $103,051 and a net present worth of
$1,340,476. Alternative 3 is the most expensive
alternative with a total annual cost of $836,772
and a net present worth of $10,884,671. As
outlined in Section 5.2, the Town intends to pay for
these costs via grant funding or bonds or rate
increases.

180 (1) (c) (iii) Estimate of the annual or seasonal
volumes of wastewater required and available and
proposed production (generation) rate of reclaimed
water.

The estimate of the annual or seasonal volumes of
wastewater available are provided in Section 3.1.1
and Appendix A and proposed production rate of
reclaimed water are provided in Section 4.5 and
Appendix F. The demand for reuse water is higher
than the rate that the reuse water would be
provided by the WWTP.
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Requirement per WAC 173-219-180 Summary and Section

180 (1) (c)(iv) Description of the proposed level of
reclaimed water quality the project will generate,
along with general descriptions of the treatment
systems and reliability features used by the
proposed facility. The project proponent must
demonstrate that the proposed facility concept is
capable of meeting and ensuring the minimum
requirements for water quality, treatment and
reliability for the proposed uses

As described in Section 3.2 and Section 4. the
proposed level of reclaimed water quality the
project will generate initially is Class B with the
potential to produce Class A if additional funding
can be secured. Section 4 presents the general
descriptions of the treatment systems and reliability
features used by the proposed reuse facility. The
AKART (Appendix A) (Jacobs 2023a) and Nitrogen
Reduction (Appendix B) (Jacobs 2023b) reports
previously completed demonstrate that the
proposed facility concept is capable of meeting and
ensuring the minimum requirements for water
quality, treatment, and reliability for the proposed
irrigation uses. Two sub-alternatives propose
removing the effluent from Penn Cove including
peak flows to cease use of the outfall for shellfish
and other aquatic life benefits. These sub-
alternatives add capacity, redundancy, and backup
power supply to reliably cease use of the outfall.

180 (1) (c) (v) Description of plans for alternative
use, storage, or release of any reclaimed water or
inadequately treated water.

As outlined in Section 4.5, the plan recommends
retaining the Penn Cove outfall to be used as the
alternative discharge of water not suitable for reuse
and nonirrigation season or peak flows. The existing
Coupeville NPDES permit should remain in effect to
regulate such discharges. Two sub-alternatives
propose removing the effluent from Penn Cove
including peak flows to cease use of the outfall for
shellfish and other aquatic life benefits. These sub-
alternatives add capacity, redundancy, and backup
power supply to reliably cease use of the outfall.
The outfall will remain in place and connected to
the WWTP as an emergency only discharge.

180 (1) (c) (vi) Initial assessment of potential water
quality and quantity impairment and potential
strategies to prevent, compensate, and/or mitigate
for such impairment.

As stated in Section 4.6, no impairment of senior
water rights is anticipated from the proposed reuse
system because current effluent from the Coupeville
WWTP is discharged directly to Penn Cove and there
are no downstream water rights users. Because the
WWTP currently discharges to saltwater, no further
impairment analysis is required.

180 (1) (c) (vii) List of all public potable water
suppliers that provide water to the reclaimed water
generation, storage, and distribution facilities in
addition to proposed reclaimed water use areas.
Describe proposed methods to coordinate with
potable water suppliers on reclaimed water service
including cross connection prevention actions in
design and operation of the reclaimed water

As described in Section 4.7., the Town of Coupeville
is the only potable water supplier that provides
water to the reclaimed water generation, storage,
and distribution facilities through discharge of used
potable water as sewage. The farmers and rural
residents in the proposed reclaimed water use
areas mostly have private wells for potable use and
for irrigation use unless they are near the Town
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Requirement per WAC 173-219-180 Summary and Section

system. Results of coordination with the listed
potable water suppliers must be included in the
engineering report under Chapter 173-219-210
(2) (f).

limits and are connected to the municipal water
supply. The coordination with potable water
supplies and reclaimed water services including
cross connection prevention actions in design and
operation of the reclaimed water system is provided
by the Town staff, which manages both the potable
water system and the reuse water system. Results of
coordination with the potable water supply will be
included in the engineering report during the next
phase of engineering design of the reuse system.

180 (1) (c) (viii) Description of the contingency
plan for both temporary and permanent reversion
to domestic wastewater facilities and alternative
water supply systems where applicable, if reclaimed
water production (generation) is discontinued.
Include the impact of increased demand to water
purveyors.

As outlined in Section 4.5, the plan recommends
retaining the Penn Cove outfall to be used as the
alternative discharge of water not suitable for reuse
and nonirrigation season or peak flows. The existing
Coupeville NPDES permit should remain in effect to
regulate such discharges.

Two sub-alternatives propose removing the
effluent from Penn Cove including peak flows to
cease use of the outfall for shellfish and other
aquatic life benefits. These sub-alternatives add
capacity, redundancy, and backup power supply to
reliably cease use of the outfall except in
emergencies.

180 (1) (c) (ix) A brief description of the
community outreach and public involvement
conducted or planned to be conducted, as you
determine feasibility, to demonstrate awareness of
and community support for the reclaimed water
project.

Meeting notes from public outreach activities with
area farmers are available in Appendix H and
summarized in Section 6. Community feedback has
been generally positive. The farming community
recognizes the potential benefit of reuse irrigation
of either Class A or Class B reuse water. The benefit
would be greatest with Class A water, but the
community recognizes that the cost burden is
greater than the benefit to farmers unless a
significant portion of the cost could be covered by
grant funding. Farmers will be more profitable with
either Class A or Class B water for irrigation than
without irrigation. The community may regain the
benefit of shellfish harvest and other activities in
Penn Cove if treated wastewater is reused rather
than discharged to the cove. A meeting of the
general public, tribes, and Town Council is
scheduled for February 2026.

180 (1) (c) (x) Identification of existing or proposed
interlocal or interagency agreements related to
reclaimed water, if any, with local governments or
local potable water utilities within the area of
existing or proposed distribution and use of
reclaimed water.

No interlocal or interagency agreements related to
reclaimed water, are required with local
governments or local potable water suppliers within
the area of proposed distribution and use of
reclaimed water. The Town of Coupeville owns and
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Requirement per WAC 173-219-180 Summary and Section

operates the potable water supply system and the
WWTP facilities and the proposed reuse facilities

180 (1) (c) (xi) Statement of compliance with the
State Environmental Policy Act (SEPA) and the
National Environmental Policy Act (NEPA), where
applicable.

SEPA and NEPA compliance will be confirmed in
the Engineering Design Report in the next phase of
design.

180 (3) (a) Proposed reclaimed water facility
customers

As described in Section 4.5, the proposed
reclaimed water customers will be local farmers in
the Ebey’s Landing National Historical Reserve.
Signed water use agreements will be included in
the engineering report during the next phase of
engineering design of the reuse system. Section 3.3
and Appendix D include information about the
properties of the Well 6 aquifer including a pilot
pumping test. Additional hydrogeological testing
will be completed and shared in the engineering
report and used to inform estimates of recovery
rates and available withdrawal rates.

The use of reclaimed water must be considered and coordinated under other planning requirements in
state law as well as local codes and ordinances. Relevant planning documents produced under other
planning requirements related to reclaimed water are submitted as references or appendix material in this
report. Relevant documents that define aspects of the proposed reuse program are as follows:

1. 1994: Well 6 Pump Test with Aquifer Cross Section and Well Log (Appendix D)
2. 2010: Town of Coupeville Final Reclaimed Water Feasibility Assessment (Appendix F)
3. 2023: Coupeville WWTP AKART Analysis (Appendix A)
4. 2023: Coupeville WWTP Nitrogen Optimization Plan (Appendix B)

The Town of Coupeville has capacity to design, construct, operate, and maintain the reclaimed water
facility and distribution and end uses are feasible. The Town has recently managed design, construction,
and is now operating a multi-million-dollar potable water plant with advanced carbon treatment for
removal of PFOS and other contaminants. The components of the reuse program are relatively simple in
comparison to this recent project. This feasibility assessment identifies the major components and a
description of the proposed reclaimed water facility and its proposed customers.

The Town of Coupeville has over 1,900 citizens and operates a complete administration staff and a public
works department with the technical, managerial, administrative, operational, legal, and financial capacity
to comply with implementing and managing a reuse program as defined in this report.

The Town of Coupeville has demonstrated the ability to hire and retain certified WWTP operators who will
be directly responsible for achieving effective and reliable routine operations. The Town uses contract
services as needed to support large projects including subcontracted services such as engineering, legal,
and accounting.
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8. Recommendations
The Town should start a reuse program as soon as possible, potentially by the summer of 2026, by
implementing Alternative 1. The Town should continue to pursue permitting of the ASR well as a long-
term solution to minimize the potential risks of discharging to Penn Cove. The Town can expand the reuse
program to the levels described in Alternative 2 after a few years of reuse irrigation in summer only. When
an ASR permit is available, the Town can fully switch to Alternative 2A, including ASR operations at Well 6.

Alternative 3A is too expensive to justify since the WWTP currently makes Class B water that can be reused
or discharged to the Cove. If a future permit requires the WWTP to upgrade to Class A tertiary treated
water or if grant money is available to pay for the upgrades, it will be advantageous to have gone through
the feasibility-level assessment of this alternative and it could be implemented if needed or funded.

Alternatives 2B and 3B upgrade the reuse system to deliver all flow, including peak flows, to reuse with
ASR. These alternatives would remove the use of the outfall and would create the greatest benefit toward
expanding the area of harvestable shellfish along beaches and near-shore waters. The increased cost of
these alternatives would require additional grant funding. Alternative 3B comes with the greatest
environmental benefit but has a cost that is an unreasonable burden for rate payers alone.

The recommendation of starting with Alternative 1 is derived from a comparative assessment of
alternative pros and cons, as follows:

 Alternative 1 is the lowest cost to build and operate, but it only captures summer effluent for reuse and
discharges all water in winter to Penn Cove, which reduces the environmental benefit of reuse. This
alternative supports irrigation on the smallest amount of farmland, and still provides benefit to nearby
farmers. This is the most basic and common type of reuse system.

 Alternative 2 is still relatively low cost and utilizes primarily existing facilities. It requires more
permitting and monitoring than Alternative 1 and uses more energy to recover water from the ASR
well. However, it would benefit a much larger community of farmers. The largest number of farmers
could become more profitable and sustainable with their existing operations with supplemental
irrigation of reuse water. This alternative could essentially eliminate normal discharges to Penn Cove,
so it has the greatest environmental benefit. Alternative 2 costs about two-and-a-half times as much to
build and operate as Alternative 1, but it produces more than two-and-a-half times as much reuse
water.

 Alternative 3 produces Class A water, which has the most uses in the urban and rural area. However,
most of the farms grow livestock feed and do not need Class A water. Producing Class A water is
expensive. Alternative 3 costs about four times as much as Alternative 2 and produces about the same
volume of reuse water. The benefit to farmers only exists if they plan to convert to human consumption
crops, which are higher value but result in a large cost burden on the community. Farmers would need
to change operations, including investment in additional specialized equipment, to convert to food
crops and it is not certain that they would change if they could also continue to grow livestock feed and
be more profitable with irrigation.

Avoid placing a user fee on the end use farmers who irrigate with the reuse water. The reuse of water
rather than discharge to Penn Cove benefits the environment and the citizens of Coupeville. The value to
the Town is the reliable best management of reuse water that is provided by farmers who are forward-
looking enough to recognize the value of reuse irrigation to their increased crop production and
profitability. The Town is asking the farmers to use their own funds to build pipelines or purchase portable
pipe to connect to Well 6 so that the cost of the reuse program to the citizens ends at Well 6. The Town
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will provide all power costs and other costs to manage and maintain the facilities from the WWTP to Well 6
including the ASR system.

The next phase of the engineering evaluation of reuse should be started immediately to complete the
process of design and permitting. Section 10 outlines next steps for the permitting process.
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9. Overriding Public Interest for Aquifer Storage and
Recovery Reservoir Permit

As described in Section 21.5, WAC 173-200-030 (2) requires that whenever groundwater is of a higher
quality than the criteria assigned for reuse waters, the existing water quality shall be protected, and
contaminants that will reduce the existing groundwater quality shall not be allowed to enter ground
waters, except in those instances where it can be demonstrated to the department's satisfaction that
(Ecology 2019):

 An overriding consideration of the public interest will be served.

 All contaminants proposed for entry into ground waters shall be provided with all known, available,
and reasonable methods of prevention, control, and treatment prior to entry.

Coupeville is requesting an overriding consideration of the public interest for the use of ASR. The
contaminants in the proposed reuse water are meeting the criteria of the current discharge permit and the
WWTP is currently implementing the recommendations of an AKART analysis completed to improve
effluent quality (Jacobs 2023a).

Antidegradation is implemented by establishing enforcement limits within a permit to account for site-
specific conditions, including background groundwater quality. An enforcement limit is assigned to any
contaminant to regulate and to protect existing groundwater quality and prevent groundwater pollution. It
will be to meet antidegradation requirements with the Class B water currently produced by the WWTP. The
GWQS include six exceptions that allow an enforcement limit to exceed the criterion. The sixth exception
may be relevant to Coupeville and allows enforcement limits to exceed a criterion for an activity up to five
years with reconsideration of the following occurring every five years:

1. The activity provides a greater benefit to the environment as a whole and to protect other media
such as air, surface water, soil, or sediments. The Town will be protecting the water quality of Penn
Cove by reducing or eliminating discharge. The reuse water will replace the use of potable
groundwater for irrigation and will conserve potable water supplies. If recharged water is available for
irrigation from the deep aquifer, farmers will be incentivized to use less water from their shallow
potable irrigation wells, which will potentially benefit connected surface water bodies. Reducing or
eliminating discharge to Penn Cove will benefit shellfish harvest and potentially remove restrictions
related to proximity of the outfall.

2. The activity has been demonstrated to be in the overriding public interest of human health and the
environment. The Town of Coupeville, the Penn Cove Shellfish Company, and the history of the site
are all dependent on the health of Penn Cove. It is in the overriding public interest of the Citizens of
the community and the surrounding rural area to protect human health and to restore the full health
of Penn Cove. The small community is impacted every time a farmer declares bankruptcy or farmland
is idled due to low profitability of marginal lands. Reuse water will increase the prosperity of the water
users, and the community as a whole will benefit. Reuse would make additional water available for
irrigation and could help restore shellfish harvest in the currently closed or conditionally approved
areas near Coupeville. Increasing the harvestable acreage of shellfish is a goal of reuse at Coupeville.

3. The department selects from a variety of control technologies available that minimize impacts to all
affected media. Coupeville is implementing the recommendations of a recent AKART analysis (Jacobs
2023a) to improve the control technologies that will be used to produce reliable quality reuse water.

Well 6 would be utilized for ASR operations. As described in Section 3.3, the Engel Deep Well is the only
known well sharing an aquifer for Well 6 and would therefore be the only potential receptor of the injected
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reuse water. The Engel Deep Well is currently owned by the U.S. Department of the Interior but is no
longer used due to the high salinity levels in the aquifer.

Other strategies apart from year-round ASR (Alternative 2A and 3A) could be used to improve water
quality in Penn Cove; however, options 2B and 3B would fully eliminate WWTP discharge to the cove and
provide the greatest benefit to the environment and potentially remove Penn Cover from its 303(d)
impaired status. Alternative 1 can reduce or eliminate WWTP discharge during the irrigation season, but it
does not provide benefit during the winter. Antidegradation criteria could potentially be met under
Alternative 3A and 3B in which the WWTP is upgraded to produce Class A effluent. However, additional
prerecharge treatment such as reverse osmosis still may be required to fully meet antidegradation criteria.
Alternative 3 is currently not economically feasible without significant outside funding.
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10. Next Steps
The state regulations specify the following order of processes that must be implemented to develop a
reuse program (Ecology 2019):

1. Reuse Water Feasibility Assessment – Completed.

2. Engineering Report – The proponent of a reclaimed water project must submit a project specific
engineering report to the regulatory agency for review and approval. The engineering report is the
primary document that thoroughly examines the engineering and administrative aspects of the
reclaimed water project. It provides the basis for the design of the proposed reclaimed water project
including the reclaimed water treatment, storage, and distribution systems up to the meter connection
at the potential use areas. It should also include standard design elements that will be required for
distribution systems operated by others under distribution and use agreements. This Feasibility
Assessment report identifies the major components, but the detail of design and operation is added in
the Engineering Report. The engineering report will also assess the benefit of the recommended
alternative to reopening shellfish harvest areas.

3. Plans, Specifications, and Construction Documents – The reclaimed water project proponent must
submit detailed design documents (plans and specifications) to the lead regulatory agency for review
and approval prior to the start of construction. No construction may begin before the lead agency is
satisfied that the design complies with the requirements of WAC 173-219. Although the discussion in
this section assumes a traditional design-bid-build construction delivery, a proponent may use any
alternative public works contracting procedures authorized under RCW 39.10 for the proposed project.
This includes design/build, design-build-operate, and general contractor/construction manager
contracting methods. If the proponent intends to use any alternative contracting methods, it must
discuss that intent with the lead agency in order to develop an appropriate schedule for design
reviews. Jacobs has recently worked with the Town on the new WTP upgrades and is very familiar with
the methods of contracting and constructing listed here. If the Town has a local contractor that they
prefer to use it could be cost and time efficient to use alternative contracting to partner with a
contractor during design to get their input on most efficient construction. Alternatives 1 and 2 could
be designed simply with a contractor to inspect and test existing facilities that have been abandoned
but will be reused as part of the project. Alternative 3 is likely best suited for a conventional bid
process with large contractors outside the local area.

4. Operation and Maintenance Manuals – Chapter 173-219-240 WAC requires that “the Town of
Coupeville must at all times properly operate and maintain any facilities or systems of control
installed by the Town to achieve compliance with the terms and conditions of the [reclaimed water
and ASR] permits.” The rule requires the submission of an O&M manual to the lead agency to
document how the Town of Coupeville will comply with this requirement. Alternatives 1 and 2 will
have a simple document but Alternative 3 is more complex to operate and will have a significant O&M
manual.

5. Use and Distribution Agreements – The reclaimed water rule regulates the generation, distribution,
and use of reclaimed water to ensure all activities comply with the Chapter 90.46 RCW. While the
reclaimed water permit issued by the lead agency to the Town of Coupeville includes specific
requirements related to the distribution and use of reclaimed water produced at the permitted facility,
the rule recognizes that the Town may not always have direct control over these areas. When the Town
does not maintain direct control over the reclaimed water from the point of generation to the point of
use, the Town must enter into binding agreements with each end user or distributor that receives
water from the permitted facility. The rule contemplates the following ownership and agreement. The
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Town of Coupeville has operational control over the generation and all distribution systems up to Well
6 but does not have operational control over some or all of the use areas. For all use areas where the
Town of Coupeville does not have operational control, they must enter into use agreements with each
end user receiving water. The use agreements can be prepared by the Town attorney or the engineer
of record. Jacobs has existing similar use agreements from other projects that can be used as
examples.

6. Use Site Evaluations – The purpose of the evaluation is to verify the site’s suitability to accept
reclaimed water. While site assessments are an important aspect of all reclaimed water feasibility
analyses and engineering reports, evaluations done at this early stage may not provide adequate
insight for all potential use sites. This is especially true when the proposed uses involve irrigation uses
with multiple types of equipment and on multiple soil types and hydrologic settings. Evaluations done
during the early stages for facilities proposing these uses often focus on the general feasibility and
suitability to provide water for identified uses over a broad distribution area. Site evaluations for final
design and use agreements will sample soils, observe irrigation equipment, collect well logs on home
and irrigation wells and provide information that may be included in the end user agreements.

7. Hydrogeologic Evaluation for Reclaimed Water used to Recharge Groundwater – The hydrogeologic
evaluation for an aquifer recharge project will conform to the requirements established in the Criteria
for Sewage Works Design, Section E3-4 Groundwater Quality Standards Checklist (Ecology 2008). This
is not required for Alternative 1, which does not use ASR for storage. The hydrogeologic evaluation is
intended to establish a conceptual hydrogeologic model that is used to guide the development of the
project design, identify data gaps, and to define additional data collection needs. With subsequent
characterization work, the hydrogeologic evaluation assesses the potential impact of the project
operations on groundwater quality, defines protective measures to minimize or mitigate those
impacts, and defines the monitoring needed to assess facility compliance with the permit conditions.
The following are the steps to characterize the hydrogeologic system for groundwater recharge and
recovery of reclaimed water stored in an aquifer:

a. Feasibility Analysis

i. Existing data on the proposed receiving aquifer system is assembled into a conceptual model
that includes: regional geology (stratigraphy and structure); geology of target reservoir
unit(s); hydrogeology: recharge and discharge locations, annual estimates; water level
variations; reservoir areal extent and thickness, confined conditions, water levels; reservoir
transmissivity, permeability, porosity; location(s) of nearby surface water, wetlands,
floodplains, and groundwater wells; locations of existing documented natural hazards
potentially impacted by the project.

b. Conceptual Model Framework

i. Model framework that is flexible enough to guide and incorporate the various data collected
for characterization and design of project components (i.e. variations in recharge rates and
volumes, agricultural drain interactions, physio-chemical aquifer modeling).

ii. Model framework allows for iteration between conceptual model, data collection, and
numerical model development, and leads to iterations that reduce uncertainty.

1) Data gaps are clearly identified, such as well locations, construction and depth of wells
needed to address specific data needs.

2) Allows for incorporation of new data and identification of QA/QC criteria for generation of
that data.

3) Facilitates GIS analyses and 3D visualization of model framework and updates to model.
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4) Supports the understanding and decision making of technical staff (engineers,
hydrogeologists, managers) on the hydrogeologic system response and management of
aquifer recharge and recovery operations. Understanding of the groundwater system will
increase in specificity and accuracy as the project proceeds. Reclaimed Water Facilities
Manual Page 152

c. Pilot Test

i. Test well drilled to receiving aquifer, which collects the following hydrogeologic information:
direction and rate of water movement, changes to aquifer properties due to testing; reservoir
suitability for injection and storage; estimated areal extent of project impacts. For the target
aquifer the potential impact to any nearby waterbody, water users, and mounding, is
evaluated, potentially using numerical simulations to estimate travel times. Data addressing
existing data gaps is collected and a report submitted with results of testing and refinements
to the conceptual model.

d. Engineering Design

i. Incorporate the pilot test aquifer characterization and performance results into the reclaimed
water system design. Aquifer storage system design should account for existing water quality
in proposed storage geologic unit(s) and water quality of the injected reclaimed water, and
the predicted mixing between native and recharged water. Specifically, the following
processes should be considered in the design and operation of the aquifer storage system:
geochemical changes anticipated; reactions of injected water with aquifer minerals; measures
to control metals mobilized during injection; uncertainties in predicted performance.

ii. Additional data needed for effective system design and operation should be identified and
collected as part of final Engineering Design Report approval and project permitting.

Hydrogeologic evaluation for reclaimed water used to recharge groundwater is a time-consuming process
and will delay startup of the reuse program. This is the primary reason that starting with Alternative 1 and
moving to Alternative 2 is recommended. Much of the data needed for this analysis and modeling effort is
available but additional testing and data collection will be required.
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Executive Summary 

The Coupeville Wastewater Treatment Plant (WWTP) is in the Town of Coupeville, Washington. The facility 

discharges to Penn Cove in Puget Sound and is one of more than 50 dischargers that must comply with 

the Puget Sound Nutrient General Permit (PSNGP) total inorganic nitrogen (TIN) load reduction 

requirements. The Town’s nitrogen load has been decreasing due to operation improvements 

implemented by plant staff. In addition, the Town is pursuing a reuse permit to consider further reducing 

its load to Penn Cove. 

Since 2007, Penn Cove has been listed as a Category 5 Section 303(d) impaired waterbody for dissolved 

oxygen. Currently, no total maximum daily load is scheduled to be implemented. Coupeville Beach is 

currently closed to shellfish harvesting by the Washington Department of Health based on the proximity 

to the WWTP outfall. 

Optimization efforts initiated in 2022 have been successful. Therefore, this analysis focused on process 

improvement that may be implemented in addition to current practices to increase the reliability of 

treatment. At the 5.8 percent average annual growth rate observed from 2019 to 2022, the plant has 

adequate hydraulic capacity to accommodate the 2020 design annual average flow (260,000 gpd) until 

2028.The Town of Coupeville received $173,000 in grant funding from the Washington Department of 

Ecology. That grant funding will be allocated to the selected AKART alternative, eliminating rate impacts 

for the utility.  In addition to TIN reduction at the plant itself, Coupeville is considering effluent reuse to 

eliminate returning reclaimed water to Penn Cove completely.   

Table ES-1 provides information on capital, operational, and 20-year net present value (NPV) costs 

associated with the selected AKART alternative. 

Table ES-1. Preferred Alternative Costs Summary 

Preferred Alternative Capital Cost Rangea 
Annual Operational and 

Maintenance Costb 20-year NPVb 

AKART 

Increased monitoring and 
control via DO, ORP, and 
nitrogen probes 

$34,500–$138,000 $4,300–$17,200 $113,000–$450,000 

aCosts are Association for the Advancement of Cost Engineering (AACE) Class 5 planning level estimates with a -50 
percent to +100 percent accuracy range. 

b Operational cost details ae included in Section 3.0. 

c Assumes a 20-year life cycle with a 4 percent interest rate. 

$ = 2023 U.S. dollars 

DO = dissolved oxygen 

ORP = oxidation reduction potential 
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1. Background 

1.1 Purpose and Need 

The Coupeville Wastewater Treatment Plant (WWTP) discharges to Penn Cove in the Puget Sound and is 

regulated under the Puget Sound Nutrient General Permit (PSNGP). Under the PSNGP, the Town of 

Coupeville needs to submit an all known, available, and reasonable treatment (AKART) analysis. This 

document satisfies that requirement. 

1.2 Level of Nitrogen Reduction 

AKART is defined as all known, available, and reasonable methods of prevention, control, and treatment; 

in this case, this represents the most current methodology that can be reasonably required for reducing 

effluent total inorganic nitrogen (TIN) from WWTPs. AKART has been used in individual permits where a 

technology or best management practice has been previously accepted by the Washington State 

Department of Ecology (Ecology). It is not clear exactly how AKART will be applied to nutrient removal in 

the PSNGP or to individual permits. Ecology defines an intermediate step between biochemical oxygen 

demand (BOD) removal and 3 milligrams per liter (mg/L) seasonal effluent TIN in the PSNGP as 10 mg/L 

annual average effluent TIN. In addition, Puget Sound Nutrient Source Reduction Project Volume 1: Model 

Updates and Bounding Scenarios (Ecology 2019) defines point sources achieving biological nutrient 

removal as being at 8 mg/L dissolved inorganic nitrogen. For the purposes of this study, AKART is defined 

as an economically feasible method of providing nutrient removal to achieve an effluent TIN in the range 

of 8 to 10 mg/L on an annual basis. Economic feasibility may consider the potential financial impact of the 

nutrient upgrade on ratepayers given the other financial burdens a utility carries, including asset repair 

and replacement, other capital projects, and inflationary considerations. 

1.3 Wastewater Characterization  

Permit Requirement: The AKART analysis must include the following elements: wastewater 

characterization (PSNGP S6.C.3.a), current volumes, flow rates, and growth trends (PSNGP S6.C.3.a.i), 

current influent and effluent quality (PSNGP S6.C.3.a.ii). 

Existing Conditions 

Influent flow volumes, corresponding peaking factors, and rated conditions from 2019 to 2022 are listed 

in Table 1-1. 

Table 1-1. Current Coupeville Wastewater Treatment Plant Influent Flows and Rated Flow Capacity 

Flow 
2019‒2022 

(mgd) 
Rated Flow Capacity 

(mgd) 
2019–2022 Peaking 

Factor 

April–October 

(Maximum Monthly) 

0.215 NA 1.3 

Maximum Monthly 0.299 0.44 1.8 

Annual Average Daily 0.169 NA NA 

mgd = million gallon(s) per day 

NA = not applicable  

 

Average annual flow volumes have steadily increased since 2019, with a peak average annual flow of 0.18 

mgd reached in 2022. Design criteria listed in the 2017 revision of the Town of Coupeville Operations and 

Maintenance Manual (Town of Coupeville 2017) lists the 2020 annual average flow of 260,000 gallons 

per day.  
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Influent five-day biochemical oxygen demand (BOD5) and total suspended solids (TSS) conditions, 

corresponding peaking factors, and rated capacity are listed in Table 1-2. 

Table 1-2. Current Coupeville Wastewater Treatment Plant Influent Loads and Rated Capacity 

Parameter 
Average Annual 

Daily 
Maximum 
Monthly 

April–October  
Maximum Monthly 

Influent BOD5 (mg/L) 176.7 234.2 261.7 

Influent BOD5 (lbs/day) 236 322 311 

Influent BOD5 Load Peaking Factor NA 1.4 1.3 

NPDES rated BOD5 (lbs/day) NA 648 NA 

Influent TSS (mg/L) 172.4 247.9 267.1 

Influent TSS (lbs/day) 230 366 333 

Influent TSS Load Peaking Factor NA 1.6 1.4 

NPDES rated TSS (lbs/day) NA 488 NA 

Values presented reflect available influent data for the reporting period. 

lbs/day = pound(s) per day 

NPDES = National Pollutant Discharge Elimination System 

 

Average daily effluent quality for 2022 is listed in Table 1-3. TIN removal rate is a percentage based on 

2022 influent and effluent TIN loads. As shown in the table, data suggest the plant can achieve 

nitrification, but denitrification improvements are needed to further reduce TIN. 

Table 1-3. Coupeville Wastewater Treatment Plant 2022 Effluent Quality 

Parameter Unit Average Daily Value 

Effluent Ammonia Concentration (mg/L) 1.6 

Effluent TIN Concentration (mg/L) 9.1 

Effluent TKN Concentration (mg/L) 10 

Effluent BOD5 Concentration (mg/L) 6.1 

Effluent TSS Concentration (mg/L) 4.4 

Current TIN Removal Rate % 77 

TKN = total Kjeldahl nitrogen 

Projected Conditions 

The AKART analysis was performed based on the current capacity for the plant established to meet the 

growth needs of the service area. Table 1-4 shows plant loading capacity. The dry and wet weather 

maximum month conditions are based on peaking factors observed from 2019 to 2022. To be 

conservative, the design criteria chosen for this analysis are the wet weather maximum month conditions. 

Table 1-4. Design Influent Loading Conditions at Plant Capacity 

Parameter Maximum Monthly 
Dry Weather 

Maximum Monthly 
Wet Weather  

Maximum Monthly 

Influent Flow (mgd) 0.44a 0.14 0.51 

Influent BOD (lbs/day) 648a 261 978 
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Parameter Maximum Monthly 
Dry Weather 

Maximum Monthly 
Wet Weather  

Maximum Monthly 

Influent TSS (lbs/day) 488a 300 1,031 

Influent Ammonia (lbs/day) 133 44 147 

Influent TIN (lbs/day) 134 44 149 

Influent TKN (lbs/day) 183 56 214 

Minimum Temperature (°C) 14 14 13 

aNPDES capacity rating 

Dry and wet weather conditions consider trends observed in 2019 through 2022 influent flow data. 

Values presented reflect plant NPDES rated maximum monthly flow and loading conditions in conjunction with 
peaking factors reported in Table 1-1. 

ºC = degree(s) Celsius 

1.4 Current Treatment Process 

Permit Requirement: The AKART analysis must include the following elements: description of current 

treatment processes (PSNGP S6.C.3.b.i). 

A process flow diagram of the Coupeville WWTP is shown on Figure 1-1. A plant layout with normal flow 

path is shown on Figure 1-2. A hydraulic profile is shown on Figure 1-3. 

Liquid Stream  

The Town of Coupeville operates an activated sludge oxidation ditch WWTP. Treatment includes screening, 

biological treatment, secondary clarification, and disinfection. 

Preliminary and Primary Treatment 

Influent wastewater flow is measured via a Parshall flume and then enters the headworks, where it is 

screened through a vertical screw-type micro screen. Following screening, flow is routed to a selector tank 

to combine with return activated sludge (RAS). The selector tank serves to split flow to the two oxidation 

ditches and select against the formation of filamentous bacteria. Flow is mixed with a course air diffuser. 

Biological Treatment 

Biological treatment is accomplished through use of extended aeration oxidation ditches. The facility is 

equipped with two ditches, although it usually only operates a single ditch at a time. Each ditch is 225,000 

gallons in capacity and equipped with two mechanical brush aerators to maintain solids suspension and 

provide aeration within the ditch. 

Following biological treatment, mixed liquor is routed to a splitter box prior to entering the two 35-foot-

diameter, 12-foot-deep secondary clarifiers. Historically, Coupeville operated a single secondary clarifier 

but, in quarter three of 2020, it began operating two secondary clarifiers to reduce effluent TSS 

concentrations. Both clarifiers have been operational year-round since then. 

RAS and WAS Handling 

RAS and waste activated sludge (WAS) is pumped from the bottom of the secondary clarifiers and either 

returned to the selector tank or pumped to the aerobic digester for further treatment and storage. The 

RAS pumps are fixed speed and controlled using a timer to run for a set number of minutes per hour. The 

timer can be manually changed as influent flows vary, but it does not change automatically. 
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Disinfection and Outfall 

Secondary effluent is disinfected with a low-pressure ultraviolet (UV) disinfection system. Disinfected 

effluent flow is measured via a Parshall flume prior to discharge. Plant effluent is discharged to Penn Cove 

through a 12-inch marine outfall and 60-foot-long diffuser equipped with six 3-inch ports. A chlorine 

disinfection system is in place as a backup in case the UV disinfection is interrupted. 

Solids Treatment 

The treatment facility removes solids during the treatment of the wastewater at the headworks 

(screenings) and secondary clarifiers, in addition to incidental solids (rags and other debris), which are 

removed as part of the routine maintenance of the equipment. Grit, rags, and screenings are drained and 

disposed of at the local landfill. Solids removed from the secondary clarifiers are treated in the 46,000-

gallon aerobic digester, which can be decanted to the onsite yard pump station. Digested solids are 

pumped out and hauled to the Island County septage receiving station.
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Figure 1-1. Coupeville Wastewater Treatment Plant Process Flow Diagram 
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Figure 1-2. Coupeville Wastewater Treatment Plant Layout and Flow Diagram 
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Figure 1-3. Coupeville Wastewater Treatment Plant Hydraulic Profile 
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2. Identification and Screening of Potential Treatment 

Technologies 

Permit Requirement: The AKART analysis must include: identification and screening of potential treatment 

technologies for TIN reduction that achieves AKART nitrogen removal (PSNGP S6.C.3.b.ii). 

Methodology for determining AKART alternatives to be considered first entailed considering a variety of 

treatment technologies known to reduce TIN year round. A variety of treatment technologies were 

considered for application at the Coupeville WWTP. Appendix A presents a decision tree and qualitative 

selection matrix used to identify and select viable treatment alternatives. Technologies that logically 

added to the existing treatment train were considered for AKART evaluation. The most attractive AKART 

alternative for the Coupeville WWTP is optimization. 

2.1 AKART Alternatives 

The most attractive alternatives were identified in consideration of Coupeville’s existing infrastructure. The 

following alternatives/subalternatives were considered for AKART analysis: 

• Alternative1: Optimization 

– Alternative 1.a: Optimization with hydrocyclone wasting 

– Alternative 1.b: Optimization with membrane aerated biofilm reactor (MABR) retrofit 

– Alternative 1.c: Optimization with hydrocyclone wasting and MABR retrofit 

• Alternative 2: Aerobic granular sludge (AGS) 

Additional alternatives considered and reasons for exclusion include the following: 

• Integrated fixed film activated sludge retrofit – Significant infrastructure needs to accommodate wet 

weather flows 

• Moving bed biofilm reactor – Significant infrastructure needs to accommodate wet weather flows 

• Sequencing batch reactor retrofit – Significant infrastructure needs to accommodate wet weather 

flows 

• Satellite membrane bioreactor – High capital and operational costs 

The selected alternative (optimization) consists of: 

• Optimize DO 

• Continuous DO monitoring, optional oxidation reduction potential (ORP) monitoring 

• Operate two ditches in parallel 

• Continuous nitrogen monitoring 

The Coupeville WWTP achieved an annual average effluent TIN concentration of 9.1 mg/L in 2022. 

Because optimization has been successful, further optimization is considered the best compliance 

strategy. The Nitrogen Optimization Plan (NOP) for Coupeville includes more detailed description of the 

candidate optimization strategies. With proper implementation and adaptive management, the plant can 

likely maintain an effluent 8 mg/L TIN, meeting the AKART threshold. 

In addition to the recommended optimization strategies, Coupeville may consider either or both of the 

following additional process refinement alternatives: 

• InDENSE™ hydrocyclone skid package 

• ZeeLung™ MABR system retrofit 

The identified process refinement alternatives were considered for their ability to increase treatment 

reliability and reduce influent ammonia loads, respectively. 
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2.1.1 AKART Alternative 1.a: Optimization with Hydrocyclone Wasting 

Incorporation of this process refinement involves passing biomass (mixed liquor suspended solids [MLSS] 

or WAS) through an array of InDENSE™ hydrocyclones to separate the flow stream into heavier and lighter 

fractions. Through gravimetric separation, the hydrocyclone underflow predominantly contains denser, 

heavier material and the hydrocyclone overflow contains lighter, flocculent material. The hydrocyclone 

underflow is returned to the bioreactors while the overflow is wasted to solids treatment. The solids 

retention time (SRT) of the denser (more settleable) fraction of sludge is decoupled from the flocculent 

mixed liquor, thereby selecting against lighter fractions, and promoting the formation of dense flocs and 

granular formations in the mixed liquor to improve sludge settleability. The objective of hydrocyclonic 

wasting is to provide a balance of flocs and granules to maintain good colloidal and particulate removal in 

secondary clarifiers via entrainment, while enmeshing denser granule forms into flocs to provide rapid 

settling and selective biomass retention. 

Promotion of granular biomass formation and improved settleability allows a greater biomass inventory to 

be maintained within the oxidation ditches, thus intensifying the biological activity and nutrient removal 

capacity of the system. 

A hydrocyclone skid requires a minimal footprint (approximately 9 square feet), as shown on Figure 2-1.
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Figure 2-1. AKART Alternative 1.a: Optimization with Hydrocyclone Wasting
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2.1.2 AKART Alternative 1.b: Optimization with MABR Retrofit 

A MABR was identified as an intensification technology that could logically be added to the Coupeville 

oxidation ditches. Intensification technologies can increase treatment capacity, reduce energy and 

chemical consumption, and help meet stringent effluent nutrient limits with a reduced overall facility 

footprint as compared to conventional treatment facility expansion. 

The MABR process leverages the synergy between a gas transfer membrane and an attached growth 

biofilm. Oxygen is delivered by diffusion to the biofilm with very high efficiency, while substrate such as 

ammonia and organics diffuses from the bulk solution into the biofilm. Installing this technology in an 

activated sludge system improves the oxygen transfer efficiency, reduces energy consumption, increases 

the secondary treatment capacity, and improves biological treatment performance (ammonia removal). 

A ZeeLung™ MABR (supplied by Veolia) retrofit at Coupeville would include installation of a single 

cassette within the selector box to maximize nitrification and denitrification capacity of the facility. The 

MABR cassette is designed to reduce ammonia loading to the oxidation ditch within the MABR selector 

box, allowing the oxidation ditch to be leveraged for denitrification. Considering the nitrate reduction 

Coupeville has accomplished by manipulating rotor brush operation and water surface elevation within the 

ditches, additional manipulation of the upstream rotor brush is expected to reduce nitrates even further. It 

is recommended that RAS flow be rerouted to enter the oxidation ditches directly to maintain an anoxic 

environment and avoid solids overload within the selector box. 

This alternative is designed to achieve 8 mg/L TIN. A site layout of this alternative is presented on Figure 

2-2.
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Figure 2-2. AKART Alternative 1.b: Optimization with MABR Retrofit
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Preliminary process modeling results indicate that up to 7.7 percent of influent ammonia can be reduced 

with a single MABR cassette retrofit within the selector box. The remaining TIN removal would be achieved 

within the existing oxidation ditch. To achieve the AKART TIN target level of 8 mg/L, an average of 0.5 

mg/L dissolved oxygen (DO) was assumed as the target concentration within the ditch. 

2.1.3 AKART Alternative 1.c: Optimization with Hydrocyclone Wasting and MABR Retrofit 

This alternative would include installation of both the Hydrocyclone skid and MABR cassette in addition to 

the scoped optimization efforts. 

2.1.4 AKART Alternative 2: AGS 

AGS consists of the following elements: 

• Demolition of oxidation ditch #1 

• Upgraded headworks to include grit removal 

• Influent buffer system with mixing 

• 2 AGS reactors 

The AquaNereda® AGS system is a compact biological treatment system capable of reducing TIN. The 

system develops aerobic biomass granules to intensify activated sludge processes. The granules form 

micro aerobic and anoxic zones to facilitate simultaneous nitrification and denitrification reactions. The 

system operates in a sequencing batch reactor configuration, with three main process cycles – refer to 

Figure 2-3. Duration of phases is specific to wastewater characterization, flow, and effluent requirements. 

Online instrumentation may be installed to monitor the cycle phases based on ammonia, ORP, DO, and/or 

nitrate setpoints. The design cycle duration for Coupeville is 5 hours at a 25-day SRT. 

 

Figure 2-3. Aerobic Granular Sludge Technology 

Source: Aqua-Aerobic Systems Inc. 

Aerobic granules are much denser than conventional activated sludge flocs, resulting in enhanced settling 

rates. This allows aerobic granular systems to operate at much higher MLSS concentrations (up to 8,000 

mg/L), further intensifying the nutrient removal capacity of the system. 

Based on the inability of this technology to separate solids, it is recommended the existing headworks be 

upgraded to include grit removal. The batch configuration of the system will require an influent buffer 

system to allow the facility to equalize flows to each AGS reactor. In the case of large wet weather peak 

flows, the remining oxidation ditch may need to be used to accommodate buffer basin overflows. This 

alternative is designed to achieve 8 mg/L TIN. A site layout of this alternative is presented on Figure 2-4.
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Figure 2-4. AKART Alternative 2: Aerobic Granular Sludge 



Coupeville WWTP AKART Analysis 

2-8 230905105229_4de87dc0 

Table 2-2 lists the TIN reduction estimates developed for the AKART alternatives. 

Table 2-1. Estimated TIN Reduction Performance of AKART Alternatives 

AKART Alternative 
Current Effluent TIN 

(mg/L) 
Achievable Effluent TIN 

(mg/L) 
Estimated TIN Reduction 

(%) 

AKART Alternative 1 – 
Optimization 9.1 8 – 10 0 – 12% 

AKART Alternative 1.a – 
Optimization with 
Hydrocyclone Wasting 9.1 

8 12% 

AKART Alternative 1.b – 
Optimization with MABR 
Retrofit 9.1 

8 12% 

AKART Alternative 1.c – 
Optimization with 
Hydrocyclone Wasting and 
MABR Retrofit 9.1 

8 12% 

AKART Alternative 2- 
Aerobic Granular Sludge 
(AquaNereda®) 

9.1 8 12% 

Anticipated effluent TIN concentrations were determined using plant process models (if available), or literature 
reviews. The performance values are representative of potential performance if optimization strategies are fully and 
properly implemented or operated. Given normally occurring variations in wastewater characteristics, temperatures, 
service area characteristics, and other parameters, the actual TIN reduction achieved may differ from the projected 
values. The Town should carefully monitor and proactively adapt its TIN optimization efforts based on the WWTP 
performance achieved. 

 

Estimated TIN reduction percentages are based on the existing effluent TIN concentration listed in Table 

1-3. 

2.2 Nutrient Reduction through Reuse 

Coupeville has a long-term goal to divert effluent flows from Penn Cove to reuse. Coupeville completed a 

reuse feasibility assessment in 2010 (BHC 2010) in which reuse was identified as feasible, but not 

economically viable. The recommended alternative included a reuse pump station at the WWTP, new 

pressure pipeline to the water treatment plant, and a new gravity pipeline to near Well #6. Recharge and 

storage basins were evaluated for winter use and farmer owned pipelines were evaluated for water 

distribution and reuse in the summer. At the time of the feasibility assessment, the recommendations were 

cost prohibitive, and not implemented. However, the following new conditions exist that make reuse more 

feasible now than in 2010: 

• The Town has two abandoned pipelines that could be used to reduce the cost of conveyance as 

compared with the previous study. 

• Well #6 in the brackish aquifer approximately 500 feet deep is abandoned for domestic water use and 

could be available for groundwater recharge. 

• Power generation from recharge wells is now a well-developed technology in Penn Cove; where the 

Town discharges all effluent is a Section 303(d) listed impaired water body and a shellfish aquiculture 

zone. 

• Irrigated agricultural crops are more valuable today with the increasing variables of climate change 

impacting non-irrigated crop yields globally. 
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• The new concept for reuse would incorporate reuse of existing pipelines as much as possible rather 

than all new pipelines and use of an existing well rather than constructing recharge basins. The farmer 

connections to the pipeline would still be provided by farmers. 

• PSNGP issuance requires the WWTP to reduce effluent nutrients to create Class A or Class B effluent. 

Costs associated with additional technologies capable of achieving Washington State Class A and B 

Reclaimed Water Standards (listed in Table 2-2) were considered. These technologies could be used in 

addition to any of the optimization alternatives to meet the designated class of reclaimed water. 

Table 2-2. Washington State Class A and B Reclaimed Water Regulatory Requirements 

 

Source: Washington State Department of Ecology Criteria for Sewage Works Design, August 2008 

Components of each reclaimed water alternative are discussed in the following sections. 

2.2.1 Class A Reclaimed Water Components 

In addition to the selected AKART alternative, treatment requirements to meet Class A reclaimed water 

quality consist of multiple tertiary components. Components selected to satisfy Class A criteria consist of 

the following: 

• Caustic soda chemical dosing and storage 

• Vertically mounted pile cloth filters with alum (or coagulant of choice) dosing and storage 

• Assessment of existing UV system 

• 0.35-million-gallon reclaimed water storage tank 

For this study, alum and vertically mounted pile cloth filters with a nominal 10-micron pore size were 

selected as the preferred coagulant and tertiary filtration system. In addition to filtration and coagulation, 

the capabilities of the existing UV system must be further evaluated to ensure Class A reclaimed water 

standards are satisfied. Caustic soda is provided upstream of the filter to control pH as needed. 

Additionally, a reclaimed water storage tank providing 0.35 million gallons (equivalent to 2 days’ average 

annual daily flow) of storage is included as a reclaimed water component. Based on existing site 

constraints, the storage tank will need to be constructed offsite. 

This reclaimed water alternative offers more flexibility in terms of end water users. At the time this AKART 

was prepared, Coupeville identified groundwater injection as the preferred reuse application. 
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2.2.2 Class B Reclaimed Water Components 

To meet Class B reclaimed water standards, a backup method of disinfection is required to carry a chlorine 

residual. The existing back up chlorination injection system would need to be recommissioned to provide 

reliable disinfection. 

While end use of Class B reclaimed water is more affordable than Class A, Class B offers much less 

flexibility in terms of end use. Class B reclaimed water was considered based on affordability and the 

presence of a brackish aquifer and non-human consumption crops within proximity of the treatment plant. 

Class B is ultimately not recommended because of uncertainty associated with groundwater injection 

permitting. 

Cost estimates associated with the Class A reclaimed water alternative are summarized in Table 2-3. 

Table 2-3. Costs Associated with Class A Reclaimed Water 

Reclaimed Water 
Alternative Capital Cost Range Annual Operational Cost NPV 

Class A Components $800,000–$3,100,000 $482,000–963,000 $9,600,000–$16,000,000 

Costs estimates are considered Association for the Advancement of Cost Engineering (AACE) Class 5 with an 
expected level of accuracy of -50 percent to +100 percent. 

NPV = net present value 

Because reuse evaluation is not required by the PSNGP, these costs are not included in the affordability 

evaluation.  
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3. Economic Evaluation 

3.1 Cost of Alternatives 

Permit Requirement: Develop capital, operation and maintenance costs and 20 year net present value 

using real discount rate in the most current Appendix C to Office of Management and Budget Circular No. 

A-94 for each technology alternative evaluated (PSNGP S6.C.3.c.i), provide cost per pound of nitrogen 

removed (PSNGP S6.C.3.c.ii). 

Capital, operational, and NPV costs were developed for the selected alternatives. Capital and annual 

operational costs are calculated as 2023 dollars. NPV costs are on a 20-year basis and calculated using 

the real discount rate of 0.4 percent listed in the most current Office Management and Budget Circular. 

Table 3-1 presents costs associated with AKART alternative implementation. Additionally, the estimated 

cost on a dollar per pound ($/lb) of TIN removed basis is listed. Pounds of TIN removed is calculated 

based on effluent TIN reduction over a 20-year period using the current and achievable effluent TIN 

concentration values listed in Table 2-1. The dollar value refers to the NPV in Table 3-1. 

Table 3-1. AKART Alternative Costs 

AKART Alternative/ 
Reclaimed Water Alternative Capital Cost Range 

Annual 
Operational Cost NPV ($) 

$/lb TIN 
Reduced 

AKART Alternative 1 – 
Optimization 

$34,500–$138,000 $4,300–$17,200 $113,000–
$450,000 

$4.00–$16.00 

AKART Alternative 1.a – 
Optimization with 
Hydrocyclone Wasting 

$126,000–
$505,000 

$4,500–$18,300 $210,000–
$840,000 

$7.00–$29.00 

AKART Alternative 1.b – 
Optimization with MABR 
Retrofit 

$280,000–
$1,200,000 

$5,000–$20,000 $370,000–
$1,600,000 

$13.00–$53.00 

AKART Alternative 1.c – 
Optimization with 
Hydrocyclone Wasting and 
MABR Retrofit 

$372,000–
$1,500,000 

$6,000–$22,000 $480,000–
$1,900,000 

$16.00–$65.00 

AKART Alternative 2 – AGS $3,000,000–
$11,700,000 

$43,000–$175,000 $3,800,000–
$15,000,000 

$128.00–
$503.00 

Costs estimates are considered AACE Estimate Classification Class 5 with an expected level of accuracy of -50 
percent to +100 percent 

Dollars per pound value considers the current and achievable effluent TIN concentrations (Table 2-1) for the 
maximum monthly flow at capacity (Table 1-4) in conjunction with the calculated NPV cost. 

 

3.2 Coupeville Wastewater Utility Rate Structure  

Permit Requirement: Provide details on basis for current wastewater utility rate structure, including: How 

utilities allocate and recover costs from customers (PSNGP S6.C.3.c.iii.1), how frequently rate structures are 

reviewed (PSNGP S6.C.3.c.iii.2), the last time rates were adjusted and the reason for that adjustment 

(PSNGP S6.C.3.c.iii.3). 

The Coupeville WWTP recovers costs through utility rates. Residential and commercial sewer rates include 

a monthly fixed charge, including reserve capacity and sewer service charge (applicable to any service 

connection). Additional sewer service charges are issued for every cubic foot of drinking water consumed, 

as determined by the actual water meter reading. All residential, commercial, governmental, and 
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nonresidents within the Coupeville service area must pay the monthly sewer rates summarized in Table 3-

2. 

Table 3-2. Coupeville Residential Monthly Sewer Rates 

Year Reserve Capacity Sewer Service 

2021 $10.00 $0.1002 

2022 $12.00 $0.1082 

2023 $14.00 $0.1179 

2024 $16.00 $0.1285 

2025 $18.00 $0.1311 

 

In addition to the monthly reserve capacity, sewer service, and consumption-based sewer service charge, 

commercial, governmental, and nonresident customers may be subject to BOD surcharges. This surcharge 

helps the Coupeville utility recover the actual cost of treating higher strength wastewater. Customers 

subject to BOD surcharges typically are medical service providers, restaurants, or other high-rate water 

users. BOD surcharges are issued and assessed annually by the Town; annual BOD surcharges are listed in 

Table 3-3. 

Table 3-3. Coupeville Annual BOD Surcharges 

Year 

Year 

BOD Surcharge  
5,000 cubic feet and higher 

BOD Surcharge  
under 5,000 cubic feet 

Capacity Charge Service Charge Capacity Charge Service Charge 

2021 $27.50 $0.0135 $8.75 $0.0135 

2022 $33.00 $0.0145 $10.50 $0.0145 

2023 $38.50 $0.0158 $12.25 $0.0158 

2024 $44.00 $0.0173 $14.00 $0.0173 

2025 $49.50 $0.0176 $15.75 $0.0176 

 

Sewer rate tables reflect the most current rate adjustment, effective as of October 1, 2021. Currently, 

annual Coupeville sewer rates are reviewed and adjusted every 5 years. 

3.2.1 Rate Impacts 

Permit Requirement: Provide impact to current rate structure for each alternative assessed (PSNGP 

S6.C.3.c.iv). 

Large capital improvements and potential changes to operating expenses associated with nitrogen 

removal may result in rate increases. However, through strategic planning, Coupeville has raised rates and 

treatment levels in small increments, improving nitrogen removal with small rate increases through the 

years. Thus, a rate increase will not be required to meet AKART level nitrogen removal requirements. 

According to the latest utility rate outlook, the Town of Coupeville is projected to raise wastewater rates by 

42 percent by 2030, while the construction cost index for the Seattle area has increased by approximately 

61 percent over the last 10 years. While a nitrogen driven rate increase will not be implemented, the 

wastewater utility without the addition of a new nutrient project is underfunded. 

To finance a nutrient improvement at the WWTP, capital expenditures presented in Table 3-1 would be 

funded by grants awarded by Ecology. This use of grant funding would eliminate the need for Coupeville 

to raise rates.  
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4. Environmental Justice 

The U.S. Environmental Protection Agency (EPA) defines environmental justice (EJ) as the "fair treatment 

and meaningful involvement of all people regardless of race, color, national origin, or income, with respect 

to the development, implementation, and enforcement of environmental laws, regulations, and policies.” 

The PSNGP requires all dischargers to conduct an EJ review to ensure the fair treatment and meaningful 

involvement of all people. 

This EJ review identifies potential low-income and minority populations, considers potential adverse 

impacts to those populations, proposes potential alternative rate structures, and identifies potential 

recreational and commercial improvement opportunities associated with treatment improvements. 

4.1 Environmental Justice Evaluation 

Permit Requirement: Evaluate the demographics within the sewer service area to identify communities of 

color, Tribes, indigenous communities, and low income populations (PSNGP S6.C.3.d.i). Identify areas 

within service area that exceed the median household income (PSNGP S6.C.3.d.ii). 

This section discusses the methodology used for the EJ analysis, presents the data, and summarizes the 

results. For this analysis, the region of interest (ROI) is the entire service area. The analysis uses EPA’s 

EJScreen (version 2.1) to assess the demographics; specifically, the presence of minority and low-income 

populations, as follows: 

• Minority Populations. A minority population is determined to be present if greater than 50 percent of 

the ROI is minority or if the minority population percentage of the ROI is meaningfully greater than the 

minority population percentage in the general population of the county or state. EPA defines minority 

populations based on who list their racial status as a race other than white alone or list their ethnicity 

as Hispanic or Latino. The U.S. Census Bureau provides the following definitions for race: 

– Black – a person having origins in any of the black racial groups of Africa 

– Hispanic – a person of Mexican, Puerto Rican, Cuban, Central or South American, or other Spanish 

culture or origin, regardless of race 

– Asian American – a person having origins in any of the original peoples of the Far East, Southeast 

Asia, the Indian subcontinent, or the Pacific Islands 

– American Indian or Alaskan Native – a person having origins in any of the original people of North 

America who maintains cultural identification through tribal affiliation or community recognition 

– Native Hawaiian and Other Pacific Islander – a person having origins in any of the original peoples 

of Hawaii, Guam, Samoa, or other Pacific Islands 

• Low-Income Populations. A low-income population is determined to be present if greater than 50 

percent of the ROI is low income or if the low-income population percentage of the ROI is 

meaningfully greater than the low-income population percentage in the general population of the 

county or state. EPA defines low-income populations are defined as those whose median household 

income is less than or equal to twice the federal poverty threshold. In 2022, the U.S. federal poverty 

threshold was $27,750 for a four-person household on an annual basis. 

This section describes the findings of the EJScreen, including a discussion and summary of the minority 

and low-income populations in the ROI. EJScreen was used to generate population estimates in the ROI 

using the U.S. Census Bureau American Community Survey 2017–2021 survey data. Table 4-1 

summarizes the ROI economic demographics compared to the county and state; Table 4-2 does the same 

for race-related demographics. 



Coupeville WWTP AKART Analysis 

4-2 230905105229_4de87dc0 

Table 4-1. Summary of ROI Economic Demographics Compared to the County and State  

Economic Indicators 

Service Areaa or 
Countyb Island County 

Washington 
State United States 

Value Value Value Percentile 

Low Income 28%a 22% 24% 35% 

Upper Limit Lowest Quintile (2021) $38,456b $38,456 $36,110 $28,336 

Median Household Income (2021) $75,628b $75,628 $84,247 $69,717 

Household income less than 
$15,000 

9% 7% 7% 10% 

Household income between $15,000 
to $25,000 

16% 7% 6% 8% 

Household income between $25,000 
to $50,000 

18% 19% 17% 19% 

Household income between $50,000 
to $75,000 

13% 20% 16% 17% 

Household income greater than 
$75,000 

44% 47% 54% 47% 

Source: U.S. Census Bureau, American Community Survey 2017 – 2021. 

aCoupeville Sewer Service Area 

bThis is the County value, data are not available for service area. 

 

Table 4-2. Summary of ROI Racial Demographics Compared to the County and State 

Demographic Indicators Service Area (%) Island County (%) Washington State (%) 

People of Color  14% 21% 33% 

American Indian or 

Indigenous American  

1% 1% 2% 

Source: U.S. Census Bureau, American Community Survey 2017–2021. 

 

Approximately 1,937 people live within the service area. The percentage of people of color within the 

service area is 14 percent, which is less than Island County (21 percent) and less than Washington state 

(33 percent). The number of individuals who identify as American Indian or Indigenous Americans within 

the service area is 1 percent, which is equal to Island County (1 percent) and less than Washington state (2 

percent). The percentage of low-income people in the service area is 28 percent, which is greater than 

Island County (22 percent) and greater than Washington state (24 percent). 

Figure 4-1 illustrates the percentile of a census block group population, compared to the state average, 

where household income is less than or equal to twice the federal poverty level. 

This analysis demonstrates that there is not a disproportionate amount of low-income or minority 

populations in the service area. 
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Figure 4-1. Demographics of the Coupeville Sewer Service Area and Surrounding Area 

The Coupeville sewer service area contains portions of census block groups. To protect individuals’ privacy, 

census block groups are the most granular data available for EJScreen use. The Coupeville sewer service 

area is located within a 60 to 70 percentile and 50 to 60 percentile census block group. 

4.2 Affordability Analysis  

Permit Requirement: Include an affordability assessment to identify how much overburdened communities 

identified in S6.C.3.d.i can afford to pay for the wastewater utility (PSNGP S6.C.3.d.iii). 

An affordability assessment was conducted to identify how much these overburdened communities can 

feasibly afford to pay the Coupeville wastewater utility. The affordability assessment is limited to the 

potential financial impact of the point source treatment upgrades. Estimating the opportunity cost of 

limited financial resources not being spent on non-point sources (agricultural and livestock practices), 

septic/onsite systems, and other community needs (mental health, challenges with the unhoused) is 

outside the scope of this assessment. Also, the full economic feasibility of the proposed treatment 

alternative does not consider other utility costs that are not funded by current rates and are outside the 

scope of this study. These other costs include asset repair and replacement, other capital project needs, 

and inflation. It also should be noted that in other states where stringent nitrogen limits have been 

imposed for entire water bodies/watersheds, significant state funding has been made available for the 

impacted utilities. 

To estimate the potential impact, the analysis calculated two metrics of affordability: the residential 

indicator (RI) and the lowest quintile residential indicator (LQRI). The EPA provides guidance on 

calculating affordability indices that are based on a customer’s annual wastewater bill as a percentage of 

household income, referred to as the RI. The rate impacts are considered low if annual sewer bills are less 

than 1.0 percent of household income, mid-range if bills are 1.0 to 2.0 percent of household income, and 
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high if annual sewer bills are greater than 2.0 percent of household income. The affordability assessment 

considers average incomes of these communities in conjunction with the current and projected sewer 

rates. For the low-income customers, the average income is the upper limit of the lowest quintile 

household income for Coupeville residents as reported by the U.S. Census. The LQRI is calculated by 

dividing the estimated annual sewer bill divided by the upper limit of the lowest quintile household 

income. Under existing rates, annual sewer utility bills are 1.6 percent of a low-income family’s household 

income. The use of grant funds will allow this percentage to be maintained (that is, it will have no impact 

on rate payers), as shown in Table 4-3. 

Table 4-3. Affordability Analysis Results 

Treatment 

Alternative Metric Incomea 

Estimated 

Rate Increase 

Annual Bill 

Estimate 

Annual 

Sewer Bill as 

Percent of 

Household 

Income  

Affordability 

Impact b 

Optimization RI $75,628 0% $0 0% NA 

LQRI $38,456 0% $0 0% NA 

a Income for Residential Indicator is the Median Household Income. Income for the Lowest Quintile Residential Indicator is the 

Upper limit of the Upper Limit Lowest Quintile Household Income.  

b Based on EPA metric: low impact -less than 1.0 percent of household income, medium impact - 1.0 to 2.0 percent 

of household income, high impact - greater than 2.0 percent of household income.   

Note that data from Table 4-1 is used for rate increase calculations.    
NA = not applicable  

4.3 Alternative Rate Structures or Affordability Programs 

Permit Requirement: Propose alternative rate structures or measures that can be taken to prevent adverse 

effects of rate increases on populations with economic hardship identified in S6.C.3.d.i (PSNGP S6.C.3.d.iv). 

The utility may address affordability by developing alternative rate structures to prevent the adverse 

effects (i.e., rate increases) on the overburdened communities identified in this EJ review. Such structures 

may include budget-based rates or value of service pricing. Budget-based rates establish rate blocks 

based on specific characteristics. This could be put in place for the communities included in this study. 

Value of service-based pricing reflects customer perceptions of the value of the utility service and their 

own willingness to pay for different levels of service or types of service. 

Alternative rate structures can require changes to the utility’s billing system and additional resources to 

administer the program. 

4.4 Recreational and Commercial Improvement Opportunities  

Permit Requirement: Provide information on how recreational and commercial opportunities may be 

improved for communities identified in S6.C.3.d.i as a result of the treatment improvements identified 

(PSNGP S6.C.3.d.v). 

Recreational and commercial improvement opportunities related to treatment improvements may include 

the following: 

• Improved water quality for human recreation in the discharge waters 

• Incorporation of open space (for example, parks) 

• Synergies with planned commercial development within the service area 

• Visual aesthetic improvements appropriate to the surrounding community 

The improvements contemplated here are specific to the treatment plant site, with no immediate 

recreational and/or commercial improvement opportunities within the community. All proposed irrigation 
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areas are privately owned, thus eliminating public access recreation opportunities regardless of reclaimed 

water quality. 
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5. Treatment Alternative Selection 

Permit Requirement: Selection of the most reasonable treatment alternative (PSNGP S6.C.3.e). Attainable 

implementation schedule that includes funding, design, and construction of infrastructure improvement 

capable of achieving and maintain AKART (PSNGP S6.C.3.f). 

Based on the technology assessment described previously, optimization was selected to meet the AKART 

requirements specified in the PSNGP. 

Table 5-1 summarizes selection, associated costs, rate impacts, and EJ affordability assessment. 

Table 5-1. Summary of Preferred Alternative 

Preferred 
Alternative 

NPV Cost  

(Million $) 
Estimated Rate 

Increase (%) 

Annual Sewer Bill as 
Percent of 

Household Income Affordability Impact c 

Optimization $113,000–
$450,000 

0% RIa = 0% 

LQRIb = 0% 

RIa = NA 

LQRIb = NA 

a Residential Indicator: wastewater rates as a percentage of median household income. 

b Lowest Quintile Residential Indicator: wastewater rates as a percentage of lowest quintile household income. 

c Based on EPA metric: low impact -less than 1.0 percent of household income, medium impact - 1.0 to 2.0 percent 
of household income, high impact - greater than 2.0 percent of household income.   

NA = not applicable 

 

Implementation timelines for the preferred alternatives have not been prepared because permit provisions 

requiring these steps have not been implemented. In addition, there are many variables and issues that 

need to be resolved that impact development of specific implementation timelines for the preferred 

alternatives, including the following: 

• Repair and replacement of aging assets 

• Overall plant hydraulic and loading capacity needs based on growth and climate change 

• Detailed rate study to understand when improvements can be funded affordably 

• Potential impacts of biosolids regulations for per-and polyfluoroalkyl substances 

• Integrating nutrient upgrade requirements with other water quality plans and needs 
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Final selection was completed with a matrix to systematically evaluate selection criteria of each 

considered alternative. Rankings were developed for each alternative based on scoring of each criterion. A 

score of 5 represents the best and 1 the worst (for example, the most expensive option would be awarded 

a 1 for the capital cost criterion). Matrix results are shown in Table A-1. 

Table A-1. AKART Qualitative Selection Matrix 

Alternative 

Capital 

Cost 

Operational 

Cost Footprint 

Operational 

Complexity 

Site 

Applicability Total 

Optimization and Process 

Refinements 

5 5 5 4 5 24 

IFAS retrofit  2 2 4 3 2 13 

MABR retrofit 2 1 4 3 2 12 

MBBR 3 3 3 2 4 16 

SBR retrofit 3 3 4 4 4 18 

Aerobic granular sludge 2 2 4 3 2 13 

Satellite MBR 1 1 1 4 1 8 

Alternative(s) presented reflect AKART alternative(s) capable of reducing TIN and are suitable for implementation 

at the facility. 

IFAS = integrated fixed film activated sludge 

MABR = membrane aerated biofilm reactor 

MBBR = moving bed biofilm reactor 

MBR = membrane bioreactor 

SBR = sequencing batch reactor 
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Executive Summary 

The Washington State Department of Ecology’s final Puget Sound Nutrient General Permit (PSNGP) 

became effective on January 1, 2022. The PSNGP limits nitrogen loading to Puget Sound at current levels. 

The PSNGP applies to all 58 domestic wastewater treatment plants (WWTPs) discharging to Puget Sound, 

including the Coupeville WWTP. 

The PSNGP requires that all treatment plants with total inorganic nitrogen (TIN) discharges covered by the 

PSNGP “develop, implement, and maintain a Nitrogen Optimization Plan to evaluate operational strategies 

for maximizing nitrogen removal from the existing treatment plant during the permit term.” Coupeville 

must document its actions taken, annual TIN removal rates, and whether annual effluent TIN loads are 

increasing (or decreasing), then apply an adaptive management (evaluate and improve) approach. In 

addition, a One-Time Report is required that involves reporting annual effluent TIN levels. 

The Coupeville WWTP is an oxidation ditch facility. It initiated efforts to optimize treatment performance in 

2020, prior to PSNGP. To optimize overall treatment plant performance, the facility began operating two 

clarifiers (rather than one) to reduce effluent suspended solids and particulate total nitrogen. In 2022, the 

WWTP adjusted the mechanical brush rotors to optimize the dissolved oxygen (DO) within the oxidation 

ditch and improve nitrogen removal. These efforts cut effluent TIN loading nearly in half. 

The recommended optimization strategies to be implemented for this reporting period (January 1, 2022, 

through December 31, 2025) are listed in Table ES-1. 

Table ES-0-1: Coupeville Preferred Optimization Strategies 

Optimization Strategy Implementation Costa 

Optimize DO $0 

Continuous DO and ORP monitoring $22,000–$24,000 

Continuous nitrogen monitoring $16,500–$44,500 

a Estimated implementation costs are Association for the Advancement of Cost Engineering International Class 

5 estimates with a -50% to +100% accuracy range. Given the range, the costs could vary up to 2 times the 

listed implementation cost. 

$ = 2023 U.S. dollars 

ORP = oxidation reduction potential 
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1. Introduction 

The Puget Sound Nutrient General Permit (PSNGP) requires the Coupeville Wastewater Treatment Plant 

(WWTP) to develop, implement, and maintain a Nitrogen Optimization Plan (NOP) to evaluate operational 

strategies for maximizing nitrogen removal from the existing treatment plant effluent. This document 

satisfies the permit requirements. Permit language, requirements, and associated section citations have 

been embedded in this NOP for ease of permit compliance review and are shown in blue italics starting in 

Section 4. 
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2. Facility Background 

2.1 Location 

The Coupeville WWTP is in the Town of Coupeville, Washington (Town), on Whidbey Island. The WWTP 

discharges to Penn Cove in the Puget Sound (Figure 2-1). The treatment plant serves approximately 655 

connections within the Town limits. There are no significant industrial users within the service area; 

however, fluctuations in flow and loading are observed during the warmer months as the seasonal 

population increases. Larger contributors to the treatment plant include restaurants and the Whidbey 

General Hospital. 

 

Figure 2-1. Coupeville Wastewater Treatment Plant and Discharge Locations 
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2.2 NPDES Permit, Effluent Limits 

The Coupeville WWTP operates under the conditions of National Pollutant Discharge Elimination System 

(NPDES) Permit WA0029378. This permit expires on June 30, 2024. The plant has an approved maximum 

monthly design flow of 440,000 gallons per day (gpd) and regularly sees flows between 120,000 and 

310,000 gpd. 

The current NPDES permit includes limitations for 5-day biochemical oxygen demand (BOD5), total 

suspended solids (TSS), pH, fecal coliform bacteria, and total residual chlorine. Coupeville successfully 

complies with these permit limits; no violations or triggers have been recorded during the existing permit 

cycle.  

Currently, effluent ammonia, nitrate + nitrite nitrogen (NOx), and total Kjeldahl nitrogen (TKN) 

concentrations are monitored quarterly per NPDES permit requirements. Influent nitrogen monitoring is 

not required by the current NPDES permit. NPDES effluent limits and maximum influent loading criteria 

issued for Coupeville are listed in Table 2-1. 

Table 2-1. Coupeville NPDES Effluent Limits and Rated Influent Loading Capacity 

In addition to NPDES-issued monitoring requirements, all dischargers identified in the PSNGP also must 

monitor influent and effluent quality in accordance with the PSNGP. Influent and effluent monitoring 

requirements for nitrogen species are listed in Table 2-2. The additional sampling is sent out to an outside 

certified lab. 

  

Parameter Average Monthly Average Weekly 

BOD5 30 mg/L 

110 lbs/day 

85% removal of influent BOD5 

45 mg/L 

165 lbs/day 

TSS 30 mg/L 

110 lbs/day 

85% removal of influent TSS 

45 mg/L 

165 lbs/day 

 Minimum Maximum 

pH 6.0 Standard Units 9.0 Standard Units 

 Monthly Geometric Mean Weekly Geometric Mean 

Fecal Coliform Bacteria 200/100 mL 400/100 mL 

 Average Monthly Maximum Daily 

Total Residual Chlorine 0.20 mg/L 0.39 mg/L 

Rated Capacity Maximum Monthly Influent 

Design Flow 0.44 mgd 

BOD5 Influent Loading 648 lbs/day 

TSS Influent Loading 488 lbs/day 

lbs/day = pound(s) per day; mg/L = milligram(s) per liter; mL = milliliter(s) 
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Table 2-2. PSNGP Nitrogen Monitoring Requirements for Small TIN Dischargers 

Parameter Units & Specifications 

Minimum Sampling or 

Calculation Frequencya Sample Typea 

Influent 

Total Ammonia mg/L as N 2/month 24-hour composite 

NOx mg/L as N 1/month 24-hour composite 

TKN mg/L as N 1/month 24-hour composite 

Effluent 

Total Ammonia mg/L as N 2/month 24-hour composite 

Nitrate + Nitrite Nitrogen mg/L as N 2/month 24-hour composite 

TKN mg/L as N 1/month 24-hour composite 

a For details on monitoring requirements, refer to the PSNGP. 

N = nitrogen 
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3. Process Description 

A process flow diagram of the Coupeville WWTP is shown on Figure 3-1. 

3.1 Liquid Stream 

The Town of Coupeville operates an activated sludge oxidation ditch WWTP. Treatment includes screening, 

biological treatment, secondary clarification, and disinfection. 

Preliminary and Primary Treatment 

Influent wastewater flow is measured via a Parshall flume and then enters the headworks, where it is 

screened through a vertical screw-type micro screen. Following screening, flow is routed to a selector tank 

to combine with return activated sludge (RAS). The selector tank serves to split flow to the two oxidation 

ditches and select against the formation of filamentous bacteria. Flow is mixed with a course air diffuser. 

Biological Treatment 

Biological treatment is accomplished through use of extended aeration oxidation ditches. The facility is 

equipped with two ditches, although it usually only operates a single ditch at a time. Each ditch is 225,000 

gallons in capacity and equipped with two mechanical brush aerators to maintain solids suspension and 

provide aeration within the ditch. 

Following biological treatment, mixed liquor is routed to a splitter box prior to entering the two 35-foot-

diameter, 12-foot-deep secondary clarifiers. Historically, Coupeville operated a single secondary clarifier 

but, in quarter three of 2020, it began operating two secondary clarifiers to reduce effluent TSS 

concentrations. Both clarifiers have been operational year-round since then. 

RAS and WAS Handling 

RAS and waste activated sludge (WAS) is pumped from the bottom of the secondary clarifiers and either 

returned to the selector tank or pumped to the aerobic digester for further treatment and storage. The 

RAS pumps are fixed speed and controlled using a timer to run for a set number of minutes per hour. The 

timer can be manually changed as influent flows vary, but it does not change automatically. 

Disinfection and Outfall 

Secondary effluent is disinfected with a low-pressure ultraviolet (UV) disinfection system. Disinfected 

effluent flow is measured via a Parshall flume prior to discharge. Plant effluent is discharged to Penn Cove 

through a 12-inch marine outfall and 60-foot-long diffuser equipped with six 3-inch ports. A chlorine 

disinfection system is in place as a backup in case the UV disinfection is interrupted. 

3.2 Solids Treatment 

The treatment facility removes solids during the treatment of the wastewater at the headworks 

(screenings) and secondary clarifiers, in addition to incidental solids (rags and other debris) removed as 

part of the routine maintenance of the equipment. Grit, rags, and screenings are drained and disposed of 

at the local landfill. Solids removed from the secondary clarifiers are treated in the 46,000-gallon aerobic 

digester, which can be decanted to the onsite yard pump station. Digested solids are pumped out and 

hauled to the Island County septage receiving station. 
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Figure 3-1. Coupeville WWTP Process Flow Diagram 
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4. Optimization Assessment Method 

Permit Requirement: Assess the nitrogen removal potential of the current treatment process and have the 

ability to evaluate optimization strategies prior to implementation (PSNGP S6.B.1). Develop a treatment 

process assessment method for purposes of evaluating optimization approaches during the permit term 

(PSNGP S6.B.1.a). 

The nitrogen removal potential of the current treatment process and optimization were assessed using the 

approach and steps shown in Table 4-1. 

Table 4-1. Coupeville WWTP Optimization Assessment 

Step Approach Comment 

Review existing treatment 
process 

Virtual and in-person site visit Extended aeration oxidation ditch 

Compare plant metrics to 
benchmarks 

Certified operator review of plant 
performance 

Plant is nitrifying 

Set optimization goal Based on current performance and 
potential for modification 

Increase denitrification 

Review and select potential 
strategies 

Meet with operations staff to review 
optimization strategies; choose cost-
effective and realistic strategies 

Complete 

Next steps Check in quarterly to review progress  

4.1 Current Optimization Efforts 

The Coupeville WWTP plant staff has made efforts in recent years to reduce effluent TIN loads. Adjusting 

the water surface level within the oxidation ditches to manipulate the submergence of the mechanical 

aeration brushes within the ditches cut effluent TIN nearly in half. Less submergence of the brush rotors 

lowers the amount of oxygen transfer. Only one brush is operated continuously, and the second brush runs 

on an adjustable timer, currently set to run for 5 minutes per hour. This operation has effectively lowered 

dissolved oxygen (DO) within the oxidation ditch and has increased nitrate removal through additional 

denitrification in 2021 and 2022. 

The Coupeville WWTP is subject to infiltration and inflow (I&I) from precipitation and aging infrastructure. 

The Public Works Department has made efforts to reduce effects of I&I on the wastewater collection 

system via collection system repairs, cleanouts, smoke testing, and installation of manhole rain stopper 

inserts.  

Optimization strategies implemented in recent years have been strategically implemented by plant staff 

and Town personnel. The team continues to be proactive in evaluating optimization to inform AKART
1
 

strategies. 

4.2 Current Process Performance 

Permit Requirement: Evaluate current (pre-optimization) process performance. Determine the empirical 

TIN removal rate for the WWTP (PSNGP S6.B.1.a.i). 

The oxidation ditches have historically performed well oxidizing biochemical oxygen demand (BOD) and 

ammonia. Plant staff started to optimize biological treatment in 2021 by reducing DO in the ditch to 

encourage simultaneous nitrification-denitrification. Quarterly data collected since these optimization 

efforts indicate a decreasing TIN trend. 

 
1
 AKART stands for all known, available, and reasonable methods of prevention, control, and treatment. 
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Figures 4-1 and 4-2 show Coupeville WWTP effluent flow, ammonia, NOx, and TIN concentrations and 

loads, respectively. Effluent ammonia and NOx are monitored quarterly. The 10 mg/L line on the graph 

indicates a PSNGP benchmark for AKART analysis.  Above 10 mg/L small dischargers are required to 

submit an AKART analysis, below 10 mg/L an AKART analysis is not required.   

Permit Language: Permittees that maintain an annual TIN average of <10 mg/L and do not document an 

increase in their load throughout their DMRs [discharge monitoring reports] do not have to submit the 

AKART analysis (PSNGP S6.C.1). 

The average of the four quarterly effluent samples in 2021 was 14 mg/L TIN. Through optimization in 

2022, the average of twenty-three samples was reduced to 9 mg/L TIN. Before optimization, the average 

annual TIN was consistently greater than 10 mg/L and there were large seasonal variations in 2022; 

therefore, an AKART analysis will be conducted.   

 

 

Figure 4-1. Effluent Coupeville Flow and Nitrogen Concentrations 

Prior to 2021, nitrification was sporadic with little to no denitrification.  Quarterly sampling frequency may 

account for some of the significant differences in recorded TIN concentrations. 

In November 2020, the plant was reliably nitrifying and continued nitrifying through the end of 2022. The 

oxidation ditch is not reliably denitrifying, so the effluent TIN is regularly reflective of effluent 

nitrate/nitrite concentrations. Denitrification performance improved in the first three quarters of 2022 

based on actively decreasing the oxidation ditch dissolved oxygen by adjusting water elevations to change 

the disk aerator submergence. Effluent TIN increased in quarter four of 2022, presumably due to colder 

temperatures.  
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Figure 4-2. Effluent Coupeville Flow and Nitrogen Loads 

As required by the PSNGP, Coupeville has monitored influent TIN beginning in 2022. Average monthly 

influent and effluent TIN loads are displayed on Figure 4-3. 

 

Figure 4-3. 2022 Influent and Effluent TIN Loads 

Annual TIN loads have been calculated using PSNGP methodology outlined in Section S7.E, applied to 

quarterly (2019–2021) or monthly (2022) data. Figure 4-4 presents these annual TIN loads for recent 

years. 
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Figure 4-4. Estimated Annual Average Effluent TIN Loads 

Effluent TIN loads have remained steady during recent years, with an approximately 45 percent decrease 

in annual TIN load observed between 2021 and 2022 from recent optimization.  

Table 4-2 presents effluent TIN loads, concentrations, and associated removal rates based on 2022 

influent nitrogen data.  

Table 4-2. Coupeville Pre- and Post- Optimization Removal Rates 

Year 

Annual Average 
Influent TIN 

Concentration 
(mg/L) 

Annual Average 
Influent TIN  
(lbs/year) 

Average 
Annual 

Effluent TIN 
(mg/L) 

Annual Average 
Effluent TIN  
(lbs/year) 

Annual Average 
TIN Removal 

Rate  
(%) 

2021a 

(Pre-
Optimization) 

- - 13.7 7,300b - 

2022 

(Post-
Optimization) 

34 14,500 9.1 4,000 72c 

Data presented are based on available influent monitoring for the reporting period. 

a TIN is not monitored for influent flows in 2021. 

b Note that the load calculation is based on quarterly average data. 

c Annual average TIN removal rate is load based for available February 2022 to December 2022 data. 

4.3 Determine Optimization Goal 

Permit Requirement: Determine the optimization goal for the WWTP. Develop and document a prioritized 

list of optimization strategies capable of achieving the optimization goal for each WWTP owned by the 

Permittee. Update this list as necessary to continuously maintain a selection of strategies for achieving 

each optimization goal identified (PSNGP S.B.1.a.iii). 

Coupeville has maintained nitrification; however, denitrification is not reliable. The optimization goal is to 

increase denitrification. 
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4.4 Potential Optimization Strategies 

Permit Requirement: Develop an initial assessment approach to evaluate possible optimization strategies 

at the WWTP prior to and after implementation (PSNGP S6.B.1.a.ii). 

In 2020, the U.S. Environmental Protection Agency (EPA) created a combined list of possible nutrient 

optimization strategies based on optimization plans published from June 2020 to May 2021. Based on 

those studies, a list of possible optimization categories was considered for the Coupeville WWTP. Those 

categories are summarized in Table 4-3. 

Table 4-3. EPA Developed Optimization Categories 

Optimization Category 

Intensify/optimize biological process 

Optimize clarifier performance 

Improve instrumentation 

Optimize controls 

Equalize/reduce sidestreams 

Add carbon 

Chemically enhance primary treatment (CEPT) 

Change blower operation 

Add baffles to existing basins 

Reduce influent loading 

4.4.1 Assessment of Optimization Strategies 

Two optimization workshops were conducted to develop and analyze alternatives from the EPA-listed 

categories. Discussions were held with the Town, plant site visits were conducted, and meetings began to 

focus on nitrogen removal optimization. 

From those workshops, an assessment of potential optimization strategies to increase denitrification is 

presented in Table 4-5 (strategies are listed in order of priority). Categories considered for optimization 

include: 

• Optimize biological process 

• Improve instrumentation 

• Optimize controls 

• Equalize sidestreams 

• Add carbon 

• Change blower operation [in the case of this oxidation ditch process change brush aerators] 

Optimize clarifier performance and CEPT were not considered because of a lack of primary clarifiers at the 

Coupeville facility. Optimizing secondary clarifier performance reduces effluent total nitrogen by 

increasing solids removal but does not reduce dissolved nitrogen species making up TIN. Refer to Table 4-

4 for an overview of nitrogen components, adapted from the Nutrient Management Terminology 

Reference Guide (WRF, 2019).  

Table 4-4. Overview of Nitrogen Compounds  

Total Nitrogen 

Total Soluble Nitrogen Total Particulate 

Nitrogen 

Nitrate Nitrite Ammonia Soluble Organic 

Nitrogen 

Particulate 

Organic Nitrogen 
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Total Oxidized Nitrogen Total Kjedahl Nitrogen 

Total Inorganic Nitrogen Total Organic Nitrogen 

 

Addition of baffles was not considered because of the negative impacts on mixing and velocity in the 

ditches. Reduction of influent loading was not considered because of a lack of industrial dischargers and 

septage receiving.  
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Table 4-5. Potential Optimization Strategies 

Potential 
Optimization 

Strategy 
(Category) Costa Description Advantages Disadvantages Assessment 

Include in 
Initial 

(2023) NOP 
Selection 

Consider for 
Adaptive 

Management? 

Consider 
for AKART 
Analysis? 

Optimize 
dissolved oxygen 

(Optimize 
biological 
process)  

Low • Change water 
surface 
elevation. 

OR 

• Change timer 
for second 
brush aerator. 

  

• Balance 
nitrification and 
denitrification 
within existing 
ditch structures 
and improve 
simultaneous 
nitrification and 
denitrification. 

• Effectiveness 
demonstrated in 
prior years. 

• Lack of 
designated zones 

• Influent and RAS 
have only one 
feed point 
upstream of first 
aeration brush 

• As influent loads 
increase, aerobic 
capacity will need 
to be increased to 
fully oxidize 
ammonia and 
BOD5 

Successful in 2022, 
continue in future 
years. 

Yes Yes Yes 

Continuous DO 
and ORP 
monitoring 

(Improve 
instrumentation) 

Medium • Install 
continuous DO 
and ORP 
probes in the 
oxidation 
ditches. 

OR 

• Install 
continuous DO 
probes and 
use handheld 
ORP probes 
for routine 
profiles. 

• Control ditch 
brushes and water 
elevation based 
on DO trends. 

• Use ORP to 
confirm anoxic 
conditions and 
denitrification 
efficiency. 

Requires calibration, 
cleaning, and 
maintenance to be 
reliable. 

Handheld DO 
profiles are 
conducted currently, 
continuous DO 
probes would track 
diurnal trends and 
treatment 
disruptions in 
greater detail. 

Yes Yes Yes 

Add VFD to 
brush aerators 
(Optimize 
biological 
process) 

Medium  • Add variable 
frequency 
drive to 
current brush 
aerator  

• Automated DO 
control  

• Potential for 
energy savings 

• Increase 
denitrification   

• Requires VFD 
integration of 
brush rotors 

• Control is reliant 
on DO probe 
accuracy  

Plant has been 
successful in 
controlling DO with 
existing methods. 
Plant may consider 
VFD operation if 

No Yes Yes 
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Potential 
Optimization 

Strategy 
(Category) Costa Description Advantages Disadvantages Assessment 

Include in 
Initial 

(2023) NOP 
Selection 

Consider for 
Adaptive 

Management? 

Consider 
for AKART 
Analysis? 

• Pace brush 
aerator speed 
off continuous 
DO probe  

increased DO control 
is desired.  

Continuous 
nitrogen 
monitoring 

(Improve 
instrumentation) 

Medium-
High 

Install 
continuous 
ammonia and 
nitrate probes at 
the oxidation 
ditches or 
secondary 
effluent. 

• Greater level of 
process 
monitoring and 
control for TIN 
removal. 

• Identify process 
upsets of trends 
in the wrong 
direction 
immediately. 

Requires calibration, 
cleaning, and 
maintenance to be 
reliable. 

• High level of 
ongoing 
maintenance 

• Low level of plant 
control available 
based on 
feedback from 
continuous 
probes (such as 
DO control based 
on ammonia and 
nitrate 
measurements) 

Yes Yes Yes 

Operate two 
ditches in 
parallel 

(Optimize 
biological 
process) 

Medium • Place both 
ditches in 
service when 
TIN removal 
falls below 
targets. 

• More likely 
needed during 
cold 
temperature/h
igh flow 
season only. 

• Increased SRT 
and inventory 
supports more 
stable nitrifier 
growth and 
denitrification; 
increased contact 
time reduces the 
impact of possible 
short circuit. 

• Compensate for 
decreased 
performance at 
colder 
temperatures. 

• Increased 
electrical 
consumption and 
maintenance. 

• Decreased 
opportunities for 
major repair and 
replacements 
within the ditches 

The second offline 
ditch needs to be 
empty during the I&I 
season; this option 
will be more viable 
as I&I is reduced in 
the collection 
system. 

No Yes Yes 

Modify RAS flow 
rate 

(Improve 
controls) 

Medium-
High 

Pace RAS return 
to influent flow 
by upgrading 
RAS pumps to 
VFDs and 

• Match biological 
inventory to 
influent TIN loads. 

Dependent on 
capital projects to 
upgrade pumps and 
controls or 

Include in future 
capital project. 

No Yes Yes 
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Potential 
Optimization 

Strategy 
(Category) Costa Description Advantages Disadvantages Assessment 

Include in 
Initial 

(2023) NOP 
Selection 

Consider for 
Adaptive 

Management? 

Consider 
for AKART 
Analysis? 

layering PLC flow 
paced control of 
pump speed. 

• Improve 
consistency of 
MLSS 
concentration. 

• Less fluctuation in 
secondary clarifier 
blankets. 

rehabilitate 
secondary clarifiers. 

Carbon addition 

(Add carbon) 

High Introduce 
external carbon 
source to anoxic 
zone of oxidation 
ditch or selector 
tank. 

Increased 
denitrification. 

• External carbon 
requires storage 
and pumping 
system, ongoing 
chemical costs. 

• Influent requires 
pumping. 

• Potential carbon 
bleed-through to 
ditch effluent if 
overdosing. 

Consider for AKART 
only if the influent is 
low in easily 
biodegradable 
carbon. 

No No Yes 

Return decant 
during off peak 
hours 

(Equalize 
sidestreams) 

Low • Sample decant 
to determine 
nitrogen 
content. 

• Vary return of 
stream to 
treatment 
process. 

Return of sidestream 
nitrogen loads 
during off peak 
decreases nitrogen 
bleed-through to the 
plant. 

• Decant has to be 
monitored to 
avoid return of 
excess solids, 
hard to 
accomplish 
during unstaffed 
hours. 

• May result in or 
exacerbate 
carbon deficiency 
during off peak, if 
influent is 
relatively low in 
easily 
biodegradable 
carbon. 

Decanting is 
conducted during 
staffed hours and is 
not easily 
automated. 

No Yes Yes 
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Potential 
Optimization 

Strategy 
(Category) Costa Description Advantages Disadvantages Assessment 

Include in 
Initial 

(2023) NOP 
Selection 

Consider for 
Adaptive 

Management? 

Consider 
for AKART 
Analysis? 

Operate aerobic 
digester to 
decrease 
nitrogen return 

(Change blower 
operation) 

Low-
Medium 

Modify aeration 
within aerobic 
digester to 
decrease 
ammonia in 
digester effluent. 

Reduce sidestream 
nitrogen return. 

May require cyclic 
aeration or reducing 
SRT at the digester, 
monitoring, and 
process changes. 

• Aerobic digester 
does not have DO 
monitoring. 

• Average solids 
retention time at 
digesters depends 
on dewatering 
frequency and 
cannot be easily 
increased. 

No Yes Yes 

Replace aeration 
system in 
oxidation ditches 
(Change Blower 
Operation) 

High • Replace 
brush 
aerators with 
fine bubble 
diffusers and 
add 
submersible 
mixers 

• Improved DO 
control  

• Ability to cycle 
aeration on and 
off 

• Balance of 
nitrification and  
denitrification  

Requires large 
capital upgrades 
including continuous 
DO probes 

• DO control and 
mixing are 
currently 
achieved with 
brush aerators 

• Decoupling DO 
and mixing will 
allow plant to 
better balance 
nitrification and 
denitrification 

No No Yes 

Improve mixing 
in anoxic selector 

(Optimize 
biological 
process) 

Medium-
High 

The anoxic 
selector/splitter 
box upstream of 
the oxidation 
ditches may have 
more potential to 
denitrify with 
improved mixing 
such as adding a 
submersible 
mixer. 

Increase removal of 
nitrates in the RAS. 

• Capital cost of 
mixer upgrades. 

• Will not work if 
excess DO is 
present 
preventing anoxic 
conditions from 
occurring. 

Measure DO and 
ORP in the splitter 
box to evaluate 
potential for 
optimization. 

No Yes Yes 

a Low is < 0.5% annual plant maintenance cost; Medium is between 0.5% and 1% annual plant maintenance cost; High is > 1% annual plant maintenance cost 

MLSS = mixed liquor suspended solids; ORP = oxidation reduction potential; PLC = programmable logic controller; SRT = solids retention time; VFD = variable frequency 
drive 
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4.5 Initial Strategy Selection and Predicted Performance 

Permit Guidance: The Permittee may exclude from the initial selection any optimization strategy 

considered but found to exceed a reasonable implementation cost or timeframe. Documentation must 

include an explanation of the rationale and financial criteria used for exclusion determination (PSNGP 

S6.B.1.a.iv). 

For purposes of this assessment, an upper cost limit of 1 percent of the annual plant operation and 

maintenance (O&M) cost has been established for optimization alternatives. Restated, optimization 

strategies costing more than 1 percent of the annual plant O&M cost are removed from current 

consideration. Reasonable implementation timeframes are defined as capable of starting implementation 

within 1 year of initial selection. The following strategies with high implementation costs and/or 

unreasonable implementation timeframes were excluded from initial selection: 

• Carbon addition – High Cost 

• Modify RAS return flow rate – High Cost 

Permit Guidance: By December 31, 2022, identify the optimization strategy selected for implementation. 

Document the expected percent TIN removal (or the expected reduction in effluent load) for the 

optimization strategy prior to implementation (PSNGP S6.B.1.b). 

Improved instrumentation and optimizing the biological process were chosen as the initial optimization 

strategies for implementation because they cost-effectively build on previous optimization efforts and 

process control abilities. 

Strategy 1: Optimize DO 

Continue the prior optimization efforts in the oxidation ditches to lower the DO to favor denitrification 

after meeting permit BOD limits and providing stable and complete nitrification. Control is based on brush 

aerator submergence by increasing and lowering the ditch effluent weir gate. The primary brush aerator 

runs continuously, and the secondary brush aerator runs based on a timer to prevent settling and foam 

accumulation. The brush aerators also function to prevent adverse amounts of solids settling in the 

ditches. Denitrification may be limited by the required brush aerator run time to maintain adequate solids 

suspension. 

Strategy 2: Continuous DO Monitoring, Optional ORP Monitoring 

To understand diurnal daily abnormalities and seasonal changes, in situ continuous instrumentation is 

more effective than spot checks using handheld instrumentation and grabs. The installation of DO probes 

will allow a more fine-tuned adjustment of the aeration that will adjust more quickly when concentrations 

stray outside of desired ranges.  The plant will have to choose a range for DO because of changes in 

loading and changes in oxidation ditch water levels as plant flows change. Installing DO probes upstream 

of the second ditch brush and ORP probes just upstream of the influent feed is recommended. While DO 

probes can be used to meet oxidation and nitrification targets, ORP can be used to measure whether 

portions of the ditch have low enough DO to be anoxic, and when low to no DO is present, indicate the 

removal of nitrates could be considered in the future.    

A future alternative to consider that combines both strategies 1 and 2, the brush aerators may be 

controlled by variable frequency drives and integrated with the plant SCADA system. This will allow 

operators to maintain fluid velocities within the ditch while automating DO control.  

Strategy 3: Continuous Nitrogen Monitoring 

Similar to continuous DO and ORP monitoring, continuous nitrogen monitoring helps understand the 

impact of process changes on TIN removal and any trends toward worsening performance. Generally, the 

key nitrogen indicators in a conventional activated sludge plant are ammonia and nitrate. The nitrate and 

ammonia measurements can inform the DO set point at the oxidation ditches and the brush aerator 
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operation. There are several main approaches to continuously measure nitrogen: the use of ion selective 

electrodes (ISE), UV absorption, or wet chemistry. Nitrate can be measured using ISE or UV absorption and 

ammonia can be measured using ISE or wet chemistry (such as an amtax/filtrax setup). The ISE type 

probes would be more cost effective and easier to maintain, provided probe installation is done in an area 

of the basin in which ammonia and nitrates are not constantly depleted.  

4.5.1 Predicted Performance 

When implemented, selected strategies may achieve an effluent TIN concentration of less than or equal to 

10 mg/L annually. It is predicted that existing TIN removal performance can be maintained, as observed 

daily plant loading is approximately 40 percent of the rate maximum monthly loads. Table 4-6 outlines 

associated TIN effluent loading relative to PSNGP requirements for the Coupeville WWTP. 

Table 4-6. Expected Performance of Selected Optimization Strategies 

Anticipated Effluent TIN 
Concentration (mg/L) 

Anticipated Effluent TIN 
Load  

(lbs/year) 

Pre-Optimization 
Effluent TIN Load  

(lbs/year) 

Reduction in Effluent TIN 
Load  
(%) 

≤ 10.0 6,500 – 7,000 7,300a 5–10% 

Note: Anticipated effluent TIN concentrations were determined using plant process models (if available), or 
literature reviews. The performance values are representative of potential performance if optimization strategies 
are fully and properly implemented or operated. Given normally occurring variations in wastewater characteristics, 
temperatures, service area characteristics, and other parameters, the actual TIN reduction achieved may differ from 
the projected values. The Town should carefully monitor and proactively adapt its TIN optimization efforts based on 
the WWTP performance achieved. 

a Reflective of 2021 estimated annual TIN load, optimization started in 2022. 

Implementation of this strategy will span the entire reporting period. After year one, this strategy may be 

modified or improved following observation and analysis of TIN and supporting metrics. 
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5. Optimization Implementation 

5.1 Implementation Cost and Timeline 

Permit Requirement: Permittee must document implementation of the selected optimization strategy as it 

applied to the existing treatment process during the reporting period. Permittees must document adaptive 

management applied to the optimization strategies following initial implementation through the permit 

term (PSNGP S6.B.2). 

Describe how the strategy was implemented during the reporting period, following permit coverage. 

Including: initial implementation costs, length of time for full implementation, start date, anticipated and 

unanticipated challenges, any impacts to the overall treatment performance as a result of process changes 

(PSNGP S6.B.2.a). 

Table 5-1 lists costs and dates associated with implementation actions accomplished for this reporting 

period. 

Table 5-1. Implementation Cost and Timeline for Actions of this Reporting Period 

Optimization Strategy 
Initial Implementation 

Costa 
Implementation 

Start 
Implementation 

Duration 

Optimize DO $0 2022 Ongoingb 

Continuous DO and ORP monitoring $22,000–$24,000c 2023 3 monthsb/ongoingd 

Continuous nitrogen monitoring $16,500–44,500e 2024 3 monthsb/ongoingd 

a Estimated implementation costs are Association for the Advancement of Cost Engineering International Class 5 
planning level estimates with a -50% to +100% accuracy range. 

b Duration corresponds to the time period over which performance will be studied and evaluated. 

c Cost is reflective of two controllers, two DO probes, two ORP probes, and installation. 

d Duration corresponds to the time required to implement the change. 

e Assumes ammonium-nitrate ion-selective electrode (AN-ISE) plus controller or wet chemistry probes. 

$ = 2023 dollars 

5.2 Additional Implementation Considerations 

5.2.1 Adaptive Management Practices 

The optimization strategies selected will be evaluated on an annual basis. If selected options do not 

achieve the expected results, additional strategies may be selected from this NOP or in addition to the 

plan. Understanding the nitrogen removal effectiveness of the plant will help guide both optimization and 

capital planning, including alternative effluent discharge locations and uses. 

Permit Requirement: If the TIN loading increased, apply adaptive management, re-evaluate the 

optimization strategies and the resulting performance to identify the reason. Select a new optimization 

strategy for implementation and/or revise implementation for better performance. Document any updates 

to the implementation schedule and overall plan (PSNGP S6.B.2.c). 

5.2.2 Anticipated and Unanticipated Challenges 

Before implementation, the following challenges were identified: 

• Cost of purchasing and maintaining instrumentation 

• Limitations to DO control by oxidation ditch brush-style aerators 

• Growth in service area above current projections 

• Continued abnormally high inflation 

• Extreme climate events related to precipitation and temperature 

These challenges will exist throughout the deployment of this strategy.
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6. Influent Nitrogen Reduction Measures and Source Control 

Permit Requirement: Investigate opportunities to reduce influent TIN loads from septage handling 

practices, commercial, dense residential and industrial sources (PSNGP S.B.3). 

To further reduce TIN loads to Puget Sound, investigations to reduce influent TIN loads received by the 

Coupeville WWTP were conducted. Influent TIN sources investigated included septage hauling practices, 

dense residential areas, and industrial sources. 

6.1 Review of Non-Residential Nitrogen Sources 

Permit Requirement: The investigation must review non-residential sources of nitrogen and identify any 

possible pretreatment opportunities (PSNGP S6.C.3.a). 

The Coupeville WWTP does not serve any significant industrial or commercial dischargers. 

6.2 Review of Dense Residential and Commercial Areas 

Permit Requirement: The investigation must identify potential strategies for reducing TIN from new multi-

family/dense residential developments and commercial buildings (PSNGP S6.C.3.b). 

According to the Town of Coupeville Comprehensive Plan, a maximum of 21.1 percent of Coupeville land 

is zoned as high-density residential areas, with 5.9 percent of land zoned for commercial and/or mixed-

use development areas (Town of Coupeville 2011). While flows and loading may increase with high-

density residential areas, composition will remain domestic municipal sewage. Considering the small 

percentage of land allocated to commercial activities and no anticipation of higher strength wastewaters 

from high-density residential areas, addressing these sources is not practical to reduce influent TIN loads. 

6.3 Septage 

The Coupeville WWTP does not receive septage or other outside solids. 
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Washington State Department of Ecology One-Time Report Questions for Small TIN 

Dischargers 

Coupeville Wastewater Treatment Plant, 2026 

One-Time Report questions to which responses are currently recorded are included in Appendix A. 

Questions that have to be filled out by the Permittee in the future are included under Table B-2 in 

Appendix B. 

1. Attach a document describing your initial assessment process (Table 4-1), your optimization goal 

(Section 4.3), the list of prioritized optimization strategies identified (Table 4-5), and the strategy 

implemented in 2022. If any optimization strategies were found to not have a reasonable 

implementation cost or timeframe, include description of the feasibility and cost analysis that led 

to the exclusion of any approach(es) (Section 4.5). 

3. Did your facility stay below a 10 mg/L annual average TIN concentration? Refer to Table 4-2. 

If Q2 = Y and Q3 = Y, then no further questions. (Q2 in Appendix B, Table B-2) 

4. What is your pre-optimization empirical total inorganic nitrogen (TIN) removal rate? Refer to 

Table 4-2. 

5. Did you maintain your assessment approach after year 1? If no, attach a document describing 

assessment revisions that occurred each year over the permit term. 

6. What is your expected TIN removal with the preferred optimization strategy? Refer to Table 4-6. 

7. Attach a document describing optimization implementation, including costs, time for full 

implementation, start date, challenges, and impacts to treatment performance. Refer to Sections 

5.1 and 5.2. 

8. What was the TIN removal rate observed each year during the reporting period? Refer to Table 

B-1. 

9. Attach a document describing your ongoing investigations to reduce influent TIN loads from 

septage handling practices and commercial, dense residential, and industrial sources. Refer to 

Section 6. 
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B.1 Load Evaluation 

Permit Requirement: Each Permittee listed in Table 11 must review effluent data collected during the 

reporting period to determine whether TIN loads are increasing. (PSNGP S6.B.2.b.). Using all accredited 

monitoring data, determine facility’s annual average TIN concentration and load from the reporting period 

(PSNGP S6.B.2.b.i). Determine the treatment plant’s TIN removal rate at the end of each year. Compare the 

removal rate with the pre-optimization rate identified in Table 4-4 (PSNGP S6.B.2.b.ii). 

To measure the success of selected optimization strategies relative to PSNGP requirements, all accredited 

monitoring data for this reporting period (January 1, 2022, to December 31, 2025) will have to be 

compiled by the permittees on an annual basis to populate Table B-1. 

Table B-1. Evaluation of Annual Average Effluent TIN Metrics 

Monitoring 
Period 

Annual 
Average 

Influent TIN 
Concentration 

(mg/L)  

Annual 
Average 

Influent TIN 
Load 

(lbs/year) 

Annual 
Average 

Effluent TIN 
Concentration 

(mg/L) 

Annual 
Average 

Effluent TIN 
Load 

(lbs/year) 

Annual 
Average TIN 

Removal Rate  
(%) 

Pre-
Optimization 
Empirical TIN 
Removal Rate 

(%) 

January 1, 
2022 – 
December 31, 
2022 

34 14,500 9.1 4,000 72a 72b 

January 1, 
2023 – 
December 31, 
2023 

     72b 

January 1, 
2024 – 
December 31, 
2024 

     72b 

January 1, 
2025 – 
December 31, 
2025 

     72b 

a Annual average TIN removal rate is based on load. 
b Note that the monitoring period from February 2022 to December 2022 is considered for the pre-optimization TIN 
removal rate. 

% = percent; lbs/year = pound(s) per year; mg/L = milligrams per liter; TIN = Total Inorganic Nitrogen 

 

Permit Requirement: Strategy Assessment. Quantify the results of the implemented strategy and compare 

to the performance metric identified in S6.B.1.b. If the TIN loading increased, apply adaptive management, 

re-evaluate the optimization strategies and the resulting performance to identify the reason. Select a new 

optimization strategy for implementation and/or revise implementation for better performance. Document 

any updates to the implementation schedule and overall plan. (PSNGP S6.B.2.c.).  

Tables B-1a through B-1c provide a review of effluent TIN data listed in Table B-1 and documents revised 

strategy implementation for better performance, if required. Permittees will have to populate this on an 

annual basis. 
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Table B-1a. Review of 2023 TIN Data and Revised Strategy Implementation  

Description Permittee Input 

According to accredited data in Table B-1, in 2023 TIN 
loads have:  

[Increased/Decreased/Remained Constant] 

According to accredited data in Table B-1, the 2023 
empirical TIN removal rate met or exceeded the pre-
optimization removal rate. 

[Yes/No] 

List the optimization strategy the plant is currently 
implementing. 

 

If the pre-optimization TIN removal rate was not met or exceeded, and TIN loads have increased, then populate 
the next three rows: 

List reasons for the TIN load increase.  

List modified or new optimization strategy or strategies 
that will be implemented. 

 

List updates to the implementation schedule.  

 

Table B-1b. Review of 2024 TIN Data and Revised Strategy Implementation  

Description Permittee Input 

According to accredited data in Table B-1, in 2024 TIN 
loads have: 

[Increased/Decreased/Remained Constant] 

According to accredited data in Table B-1, the 2024 
empirical TIN removal rate met or exceeded the pre-
optimization removal rate. 

[Yes/No] 

List the optimization strategy the plant is currently 
implementing. 

 

If the pre-optimization TIN removal rate was not met or exceeded, and TIN loads have increased, then populate 
the next three rows: 

List reasons for the TIN load increase.  

List modified or new optimization strategy or strategies 
that will be implemented. 

 

List updates to the implementation schedule.  
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Table B-1c. Review of 2025 TIN Data and Revised Strategy Implementation  

Description Permittee Input 

According to accredited data in Table B-1, in 2025 TIN 
loads have:  

 

[Increased/Decreased/Remained Constant] 

According to accredited data in Table B-1, the 2025 
empirical TIN removal rate met or exceeded the pre-
optimization removal rate. 

[Yes/No] 

List the optimization strategy the plant is currently 
implementing 

 

If the pre-optimization TIN removal rate was not met or exceeded, and TIN loads have increased, then populate 
the next three rows: 

List reasons for the TIN load increase.  

List modified or new optimization strategy or strategies 
that will be implemented. 

 

List updates to the implementation schedule.  

B.2 Report Questions 

Permittees are required to submit the single report online, pursuant to Special Condition S9.E. Appendix A 

contains questions already completed. Table B-2 provides One-Time Report questions for small loaders 

that have to be filled out by the permittee after the development of the optimization report. 

Table B-2. One-Time Report Questions 

Question 
Response 
(Yes/No) 

2. Did your plant meet or exceed the pre-optimization empirical TIN removal rate in each year of 
this permit and also maintain or reduce TIN loads? Also refer to Tables B-1a through B-1c.a 

 

10. Did you submit the required AKART analysis on or before 12/31/2025?b  

11. Did you submit discharge monitoring reports according to the required schedule?c  

12. Are you retaining all applicable records ?d, e  

13. Did you follow noncompliance notification requirements?f  

a If “No,” then attach a document describing how you revised your optimization strategy in response to the 
evaluation in each of the prior permit years, and document your adaptive management steps, your assessment 
process, and the new optimization strategy or strategies you identified, and your updated optimization goal(s) and 
performance metric(s). 

b If “No,” date document was or will be provided. 

c If “No,” attach a document describing the missed monitoring activities and the corrective action taken. 

d If “No,” attach a document descripting the missing records and the corrective action taken and/or planned. 

e Permit Requirement: “The Permittee must retain records of all monitoring information (field notes, sampling 
results, etc.), optimization documents submitted with the one-time report, and any other documentation of 
compliance with permit requirements for a minimum of five years following the termination of permit coverage. This 
period of retention must be extended during the course of any unresolved litigation regarding the discharge of 
pollutants by the Permittee or when requested by Ecology. (PSNGP S9.F.) 

f If “No,” attach a document describing the noncompliance and the corrective actions taken and/or planned. 

 





Appendix C. 2022-24 DMR Yearly
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TOWN OF COUPEVILLE

mg/l PPD mg/l PPD mg/l PPD
% 

Rem mg/l PPD
% 

Rem Wkly Monthly Daily Monthly

Max Max Max Max Avg Avg Avg Avg Avg Avg Max Avg Max Avg Min Max Max Avg Max Avg

0.44 MGD 1.56 MGD 648 488 7-day 7-day 7-day 7-day Geom. Geom.

Min Min. Avg after 1998 85% 85%

Max 85% 551 415 45 165 45 165 30 63 30 63 400 200 6.0 9.0 0.43 0.20

Jan 1653 2574 7.98 0.257 0.633 331 299 0.235 0.552 11 30 10 29 10 18 94% 9 17 93% 7.23 6.33 50 8 7.1 7.4 12.3 10.8 0 #### 32,204 1.89

Feb 1666 1719 4.81 0.172 0.290 333 273 0.147 0.222 10 19 5 6 8 10 96% 4 5 98% 6.92 5.87 2 1 7.1 7.5 13.2 11.3 0 #### 25,839 0.91

Mar 1921 2408 7.46 0.241 0.413 384 297 0.181 0.245 8 12 5 7 7 10 96% 4 6 97% 6.76 5.94 2 1 7.1 7.6 13.9 12.2 0 #### 28,000 1.56

Apr 2042 1881 5.64 0.188 0.235 408 294 0.154 0.194 7 10 4 6 6 8 97% 3 4 98% 6.26 5.26 2 1 7.3 7.6 15.4 13.7 0 #### 29,220 0.00

May 1138 1705 5.28 0.170 0.290 228 260 0.148 0.225 9 13 8 11 7 9 95% 4 5 98% 5.86 5.18 2 1 7.3 7.7 16.9 15.4 0 #### 30,626 1.52

Jun 1060 2134 6.40 0.213 0.691 212 228 0.199 0.542 9 11 8 9 6 8 96% 5 7 97% 5.79 5.15 1 1 7.3 7.7 19.5 17.8 0 #### 35,993 1.38

Jul 1377 1527 4.74 0.153 0.314 275 266 0.137 0.173 9 11 4 5 7 4 97% 3 4 99% 5.09 4.21 6 2 7.2 7.6 21.8 20.0 0 #### 32,122 0.23

Aug 1337 1256 3.89 0.126 0.140 267 224 0.120 0.216 7 7 5 5 6 3 97% 4 1 98% 4.65 3.87 2 1 7.4 7.7 22.5 21.0 0 #### 30,162 0.11

Sep 1169 1222 3.67 0.122 0.143 234 252 0.111 0.127 5 5 5 5 5 4 98% 4 3 98% 5.02 4.17 1 1 7.4 7.6 21.1 19.6 0 48,377 0.00

Oct 1460 1356 4.20 0.136 0.237 292 290 0.114 0.197 4 5 5 6 4 4 98% 4 4 98% 5.21 4.28 3 2 7.3 7.6 18.9 17.5 25,000 1.11

Nov 1185 1799 5.40 0.180 0.383 237 290 0.152 0.299 4 6 5 8 3 4 98% 4 5 98% 6.14 5.22 1 1 7.2 7.7 14.9 13.2 32,525 3.21

Dec 1261 2180.6 6.76 0.218 0.559 252 276 0.173 0.414 4 11 8 14 5 7 97% 6 9 96% 6.53 5.90 3 2 7.1 7.7 11.7 11.0 40,744 2.08

Total 17270 21761 66.24 2.176 4.328 3202 3249 1.871 3.406 86 139 72 112 73 90 53 70 76 22 86.8 91.4 0.00 #### 390,812 14.0

Min 1060 1222 3.67 0.122 0.140 212 224 0.111 0.127 4 5 4 5 3 3 94% 3 1 93% 4.65 3.87 1 1 7.1 7.4 WIN SUM 0.00 #### 25,000 0.00

Max 2042 2574 7.98 0.257 0.691 408 299 0.235 0.552 11 30 10 29 10 18 98% 9 17 99% 7.23 50 8 7.4 7.7 14.0 20.8 0.00 #### 48,377 3.21

Avg 1439 1813 5.52 0.181 0.361 288 271 0.156 0.284 7 12 6 9 6 7 97% 4 6 97% 5.12 6 2 7.2 7.6 12.5 19.2 0.00 #### 32,568 1.17

Definitions: Month

     P.E. = Population Equivalent

     PPD = Pounds Per Day

2nd

3rd

4th

Max

Avg

ND

490 216 5.8

694 275 5.6

832 2782.3 17.40 3.82 6.49

1.67

2.87

0.94

8.46

4.72

0.3

2.91 2.38

Avg. Daily 

Flow MGD

Peak 

Flow 

MGD

Notes and Operation changes

1st

Biosolids 

Removed 

Gallons

Avg. Daily 

Flow MGD

NH3 NO3+NO2 TKN Phosphorus TDS Hardness Oil & Grease

645 270 5

P.E.   

Flow

Temp. °CTotal 

Flow  

MG

Quartly Results

Qrtly

Rain 

Fall   

Inch

2.1

4.38 2.97

1.11

Cl2 mg/lFecal #/ 100 ml pH Range

Discharge Limit 

Discharge Limit 

WASTEWATER TREATMENT PLANT

PLANT LOADING - Influent

Avg 

BOD   

PPD

Avg 

SS  

PPD

PLANT EFFLUENT DISCHARGE

Wkly BOD Wkly SS Monthly BOD Monthly D.O.

YEAR: 2022

Design Loading

Peak 

Flow 

MGD

Monthly SS
P.E.   

BOD

2.87

1.95

17.4

7.72

4.38

3.30

5.8

4.7

6.49

3.24

832

665

278

260

1



TOWN OF COUPEVILLE

mg/l PPD mg/l PPD mg/l PPD
% 

Rem mg/l PPD
% 

Rem Wkly Monthly Daily Monthly

Max Max Max Max Avg Avg Avg Avg Avg Avg Max Avg Max Avg Min Max Max Avg Max Avg

0.44 MGD 1.56 MGD 648 488 7-day 7-day 7-day 7-day Geom. Geom.

Min Min. Avg after 1998 85% 85%

Max 85% 551 415 45 165 45 165 30 63 30 63 400 200 6.0 9.0 0.43 0.20

Jan 1314 2168 6.72 0.217 0.485 263 302 0.156 0.228 13 17 8 10 6 8 96% 6 8 97% 6.30 5.70 2 1 7.1 7.7 12.9 11.7 0 0.00 26,550 1.08

Feb 1448 2690 7.53 0.269 0.737 290 294 0.186 0.511 8 14 10 14 7 9 95% 7 10 95% 6.82 6.02 7 3 7.3 7.6 12.5 10.9 0 0.00 26,441 2.25

Mar 1535 2553 7.91 0.255 0.390 307 351 0.194 0.333 6 10 5 10 5 8 96% 5 8 97% 6.34 5.78 5 1 7.3 7.6 12.5 11.4 0 0.00 35,689 1.88

Apr 1165 1565 4.70 0.157 0.198 233 230 0.147 0.172 7 8 5 6 5 6 97% 4 5 98% 6.13 5.46 3 2 7.3 7.7 15.4 13.0 0 0.00 20,295 1.18

May 1217 1655 5.13 0.166 0.309 243 247 0.148 0.259 9 12 7 10 7 9 96% 6 8 96% 5.62 5.12 1 1 7.3 7.7 18.3 16.8 0 0.00 30,348 0.77

Jun 1193 1479 4.44 0.148 0.199 239 235 0.123 0.135 7 7 4 4 5 5 97% 3 4 98% 5.67 4.86 1 1 7.4 7.6 19.3 18.4 0 0.00 37,438 0.39

Jul 1200 1348 4.18 0.135 0.175 240 253 0.117 0.131 6 6 7 7 6 5 97% 5 5 98% 4.97 4.36 3 1 7.3 7.7 20.6 19.9 0 0.00 47,414 0.29

Aug 1055 1165 3.61 0.116 0.133 211 169 0.117 0.129 8 8 10 10 7 7 97% 7 1 96% 4.65 4.02 2 1 7.4 7.7 22.1 20.6 0 0.00 28,000 0.48

Sep 857 1175 3.52 0.117 0.132 171 160 0.115 0.125 5 5 6 6 4 4 98% 4 4 98% 4.78 4.34 2 1 7.4 7.8 20.2 19.1 0 0.00 40,827 0.79

Oct 852 1234 3.83 0.123 0.179 170 171 0.120 0.180 5 5 5 5 4 4 97% 3 3 98% 5.86 4.89 1 1 7.4 7.7 17.9 16.9 0 0.00 28,000 1.74

Nov 733 1432 4.30 0.143 0.198 147 171 0.144 0.197 4 6 5 5 4 4 97% 4 4 98% 6.05 5.39 2 1 7.3 7.6 15.2 13.7 0 0.00 33,134 2.24

Dec 765 1632 5.06 0.163 0.244 153 170 0.167 0.252 4 7 7 11 4 6 96% 5 7 96% 6.08 5.48 4 2 7.2 7.7 13.1 12.9 0 0.00 32,344 2.33

Total 13333 20095 60.92 2.009 3.379 2514 2754 1.733 2.652 81 104 78 98 63 75 58 65 33 16 87.7 92.1 0.00 0.00 386,480 15.42

Min 733 1165 3.52 0.116 0.132 147 160 0.115 0.125 4 5 4 4 4 4 95% 3 1 95% 4.65 4.02 1 1 7.1 7.6 WIN SUM 0.00 0.00 20,295 0.29

Max 1535 2690 7.91 0.269 0.737 307 351 0.194 0.511 13 17 10 14 7 9 98% 7 10 98% 6.82 7 3 7.4 7.8 14.3 20.0 0.00 0.00 47,414 2.33

Avg 1111 1675 5.08 0.167 0.282 222 230 0.144 0.221 7 9 7 8 5 6 97% 5 5 97% 5.12 3 1 7.3 7.7 12.9 19.0 0.00 0.00 32,207 1.29

Definitions: Month

     P.E. = Population Equivalent TOC

     PPD = Pounds Per Day 12.18

8.54

7.93

8.12

12.18

9.19

2.5

Avg 0.92 5.69 2.70 2.13 674 243 2.5

2.19 11.8 3.29 3.43 748

4th

Max 265

0.66 4.50 2.17 3.43

2.19

11.80

5.98

0.466

2.5

636 265 2.5

748 230 2.5

746 253

Avg. Daily 

Flow MGD

Peak 

Flow 

MGD

Notes and Operation changes

P.E.   

Flow

Temp. °CTotal 

Flow  

MG

Qrtly

1st

Avg. Daily 

Flow MGD

NH3 NO3+NO2 TKN Phosphorus TDS Hardness

564 222.72.17 1.11

Rain 

Fall   

Inch

3.29

3.18 2.72

1.25

Cl2 mg/lFecal #/ 100 ml pH Range

Quartly Results

Biosolids 

Removed 

Gallons

Oil & Grease

2.5

2nd

3rd

0.11

0.73

Discharge Limit 

Discharge Limit 

WASTEWATER TREATMENT PLANT

PLANT LOADING - Influent

Avg 

BOD   

PPD

Avg 

SS  

PPD

PLANT EFFLUENT DISCHARGE

Wkly BOD Wkly SS Monthly BOD Monthly D.O.

YEAR: 2023

Design Loading

Peak 

Flow 

MGD

Monthly SS
P.E.   

BOD

1



TOWN OF COUPEVILLE

mg/l PPD mg/l PPD mg/l PPD
% 

Rem mg/l PPD
% 

Rem Wkly Monthly Daily Monthly

Max Max Max Max Avg Avg Avg Avg Avg Avg Max Avg Max Avg Min Max Max Avg Max Avg

0.44 MGD 1.56 MGD 648 488 7-day 7-day 7-day 7-day Geom. Geom.

Min Min. Avg after 1998 85% 85%

Max 85% 551 415 45 165 45 165 30 63 30 63 400 200 6.0 9.0 0.43 0.20

Jan 1018 2220 6.88 0.222 0.463 204 234 0.225 0.445 6 12 7 16 4 8 96% 5 10 95% 7.26 5.81 4 2 7.3 7.7 13.1 11.1 0 0.00 38,061 3.27

Feb 1052 1833 5.32 0.183 0.498 210 273 0.188 0.506 8 13 4 7 5 8 96% 4 6 98% 5.65 5.35 2 1 7.4 7.7 13.0 12.0 0 0.00 38,799 2.38

Mar 1058 1954 6.06 0.195 0.324 212 257 0.201 0.323 6 15 8 20 5 9 96% 6 10 96% 5.94 5.49 5 2 7.5 7.7 14.6 12.2 0 0.00 31,763 1.34

Apr 1024 1537 4.61 0.154 0.242 205 236 0.164 0.250 8 15 8 11 7 10 95% 6 9 96% 5.71 5.28 3 2 7.5 7.7 15.2 13.8 0 0.00 0 1.77

May 1012 1613 5.00 0.161 0.227 202 321 0.170 0.224 9 13 8 12 7 10 95% 6 9 97% 5.65 5.12 4 2 7.5 7.8 17.3 15.7 0 0.00 0 1.98

Jun 1015 1392 4.18 0.139 0.187 203 299 0.143 0.191 8 8 7 8 7 8 96% 6 7 98% 5.60 4.97 3 2 7.7 7.8 19.5 17.7 0 0.00 0 1.17

Jul 981 1257 3.90 0.126 0.144 196 295 0.132 0.143 10 11 15 16 7 9 96% 8 9 96% 5.33 4.82 6 2 7.5 7.8 20.9 20.0 0 0.00 0 0.18

Aug 1028 1424 4.41 0.142 0.406 206 291 0.143 0.393 8 9 12 13 7 10 96% 9 1 97% 5.42 4.68 4 2 7.4 7.8 21.2 20.1 0 0.00 0 2.15

Sep 896 1250 3.75 0.125 0.231 179 268 0.125 0.228 6 6 7 7 4 5 97% 4 4 98% 5.43 4.84 1 1 7.4 7.8 20.7 19.3 0 0.00 0 1.13

Oct 825 1412 4.38 0.141 0.259 165 256 0.138 0.241 6 6 6 6 5 5 97% 5 5 98% 5.36 4.87 1 1 7.4 7.7 17.3 16.8 0 0.00 16,991 2.12

Nov 1075 1945 5.84 0.195 0.330 215 256 0.193 0.330 4 7 3 8 3 5 97% 3 4 98% 6.89 5.79 11 3 7.3 7.7 15.0 14.0 0 0.00 0 2.68

Dec 1115 2029 6.29 0.203 0.437 223 271 0.202 0.430 4 10 8 14 4 7 97% 5 10 96% 6.58 5.94 3 1 7.3 7.7 12.9 12.4 0 0.00 0 2.24

Total 12099 19867 60.61 1.987 3.748 2197 3256 2.023 3.704 82 124 93 137 65 94 67 84 47 20 89.2 92.9 0.00 0.00 125,614 22.41

Min 825 1250 3.75 0.125 0.144 165 234 0.125 0.143 4 6 3 6 3 5 95% 3 1 95% 5.33 4.68 1 1 7.3 7.7 WIN SUM 0.00 0.00 0 0.18

Max 1115 2220 6.88 0.222 0.498 223 321 0.225 0.506 10 15 15 20 7 10 97% 9 10 98% 7.26 11 3 7.7 7.8 14.4 19.9 0.00 0.00 38,799 3.27

Avg 1008 1656 5.05 0.166 0.312 202 271 0.169 0.309 7 10 8 11 5 8 96% 6 7 97% 5.25 4 2 7.4 7.7 13.0 18.8 0.00 0.00 10,468 1.87

Definitions: Month

     P.E. = Population Equivalent TOC

     PPD = Pounds Per Day 8.92

9.69

10.7

8.27

10.7

9.40

2.5

Avg 4.44 0.59 4.72 1.68 653 240 2.3

12.5 1.33 9.52 3.25 716

4th

Max 266

0.34 1.33 2.48 3.25

12.5

0.62

0.22

0.18

1.6

639 244 2.5

709 266 2.5

716 235

Avg. Daily 

Flow MGD

Peak 

Flow 

MGD

Notes and Operation changes

P.E.   

Flow

Temp. °CTotal 

Flow  

MG

Qrtly

1st

Avg. Daily 

Flow MGD

NH3 NO3+NO2 TKN Phosphorus TDS Hardness

548 2163.04 0.523

Rain 

Fall   

Inch

9.52

3.82 1.2

1.74

Cl2 mg/lFecal #/ 100 ml pH Range

Quartly Results

Biosolids 

Removed 

Gallons

Oil & Grease

2.5

2nd

3rd

2.53

2.4

Discharge Limit 

Discharge Limit 

WASTEWATER TREATMENT PLANT

PLANT LOADING - Influent

Avg 

BOD   

PPD

Avg 

SS  

PPD

PLANT EFFLUENT DISCHARGE

Wkly BOD Wkly SS Monthly BOD Monthly D.O.

YEAR: 2024

Design Loading

Peak 

Flow 

MGD

Monthly SS
P.E.   

BOD

1
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1.0 Introduction 

This report presents the results of testing the Town of Coupeville's Well 6 (high school 
well). The test was required by the Washington Department of Ecology (Ecology) revised 
preliminary/temporary permit #G 1-26236. Ecology was concerned that the Well 6 aquifer 
is subject to seawater intrusion and that the pumping of Well 6 would further increase the 
extent of that intrusion. The purpose of the test was to assess Well 6's potential for 
inducing seawater intrusion. A two phase pumping test was conducted: 

... Phase 1: Initial Pumping Test consisted of continuously pumping Well 6 for four 
weeks at a constant rate no less than the maximum proposed pumping rate. 

... Phase 2: Long-term Pumping Test consisted of using Well 6 for one year at the 
maximum proposed pumping rate as the primary source of water for the Town of 
Coupeville. 

The Phase 1 test was conducted from April 20, 1994 through May 18, 1994 following the 
protocols established with Tom Culhane of Ecology. Phase 2 pumping began 
immediately on cessation of Phase 1. During the early stages of Phase 2, chloride 
concentrations began to increase, and in early July 1994, all testing ceased when the 
increase exceeded 40 milligrams per liter (mg/L). 

2.0 Background 

Well 6 is located near the high school in Prairie Center, south of the Town of Coupeville 
on Whidbey Island in Island County, Washington. The well was drilled during the summer 
of 1991 to a depth of 520 feet and screened between depths of 485 and 520 feet. A 
pumping test was conducted during November, 1992 while water levels in the deep 
Robert Engle Well (Engle Farm Deep Well) were monitored. During the test water levels 
were measured and water samples collected and analyzed for chlorides. The results of 
these studies are presented in reports by Richard Threet (1991) and Schaefer and 
Bratton (1991). 

The water chemistry data collected during the 1992 pumping test indicated chloride 
concentrations in excess of 100 mg/L in both Well 6 and the Engle Farm Deep Well. The 
data were ambiguous, because the chloride concentrations in Well 6 decreased during 
the pumping test while those of the Engle Farm Deep Well increased slightly. Ecology 
expressed concern about these data, because water with chloride concentrations in 
excess of 40 mg/L can indicate potential seawater intrusion. 

The potential for seawater intrusion was analyzed in a report by AGI (1992). It concluded 
that seawater intrusion probably existed in the deep aquifer serving Well 6 and the Engie 
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Farm Deep Well, but the extent of that intrusion could not be assessed from the available 
data. If the seawater/fresh water interface was relatively sharp and located far from the 
wells, several years of withdrawals could be possible before it reached the wells. 

3.0 Test Protocol 

The test protocol was defined by Ecology in the Permit (Appendix A) and modified 
during subsequent communications. Some of the original requirements of the Permit 
were modified as the hydrogeology and the availability of monitoring wells in the study 
area became better understood. The Permit specified that WRIS Information Bulletin 30 
would serve as a guideline for designing and conducting the test and that the Phase 1 
test would employ the following: 

,.. Ten monitoring wells: Well 6, the Engle Farm Deep Well, and 8 wells completed in 
overlying aquifers. 

... Monitoring parameters: water level measurements following specified periods of 
non-pumping and chloride and specific conductance analysis following the purging 
of three casing volumes. 

,.. Laboratory analysis: initial, final, and three intermediate water samples analyzed by 
a state certified laboratory and other samples analyzed by field testing procedures. 

... Sample frequency: Well 6 -- initial 60 minutes, 3 additional times during the first 24 
hours, and every third day thereafter; the Engle Farm Deep Well -- 24 hours prior to 
initiation of the test and on every third day thereafter; the network of observation 
wells -- once prior to, during, and after the test. 

,.. Ecology notification: increases in chloride of 40 mg/L or more concentration during 
the test. 

,.. Report: well construction reports, tables summarizing water levels and water quality . 
data, a graph depicting tidal influences, analysis of aquifer properties, two cross­
sections, data trend analysis, and a discussion of recharge to Well 6. 

Some of the specifications in the Permit were modified because of the lack of suitable 
wells for the monitoring network and the inaccessibility of the Engle Farm Deep Well for 
water level measurements. The casing of the Engle Farm Deep Well developed a leak 
prior to the test. The leak was sealed with a small diameter liner. The lined casing would 
not permit the passage of a water level sounder below 15 feet. The modified 
requirements were described in a letter to Ecology dated March 29, 1993 (Appendix A) 
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and in telephone conversations with Tom Culhane (April 26 and 28, 1993) and are as 
follows: 

... Monitoring wells: the 8 monitoring wells were reduced to 5, which include Town 
Wells 1, 4, and 5; the Engle Farm Shallow Well; and one well to the east (if available). 

... Water levels: measurements were not possible in the Engle Farm Deep Well. 

... Monthly monitoring: Coupeville should consider a monthly monitoring program 
which includes analyzing water samples from the Engle Farm Deep and Shallow 
Wells for chloride, specific conductance, and hardness and measuring water levels 
in Well6. 

... Water chemistry: Coupeville should consider analyzing the initial and final water 
samples from Well 6 and the Engle Farm Deep Well for the common cations 
(calcium, magnesium, sodium, and potassium) and anions (sulfate, chloride, nitrate, 
bicarbonate, and carbonate). 

... Aquifer parameters: Because of the inaccessibility of deep monitoring wells, the 
aquifer parameters and tidal analysis produced by the pumping test of October 2, 
1991 could be used. 

4.0 Hydrogeology 

An understanding of the hydrogeology of the Coupeville area is necessary to determine 
the relationship between Well 6 and the monitoring wells and to assess the degree of 
potential impact of Well 6 on the adjacent wells. 

Whidbey Island, south of Coupeville, is approximately five miles wide in an east-west 
direction and rises from sea level to about 200 feet above sea level. The island is 
underlain by up to 3,000 feet of unconsolidated sediments. Information describing the 
uppermost 600 feet of sediments is summarized in the Department of Water Resources, 
Bulletin 25, Pleistocene Stratigraphy of Island County (Easterbrook, 1968); Ground­
water Resources of Island County (Anderson, 1968, with a section on water quality by 
Van Denburgh); the United States Geological Survey, Water Resources Investigations 
Report 87-4182, Ground-water Resources and Simulation of Flow in Aquifers 
Containing Fresh water and Seawater, Island County, Washington (Sapik, 1988); and 
the Island County Ground Water Management Program (1992). 
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The sediments in the Coupeville area consist of glacial deposits -- outwash and till -- and 
marine clays and silts. The outwash forms a series of aquifers which Sapik (1988) has 
designated zones A through E from deepest to shallowest. These aquifer zones are 
separated by silty aquitards. The two upper aquifer zones, E and D, are unconfined, 
whereas the lower three aquifer zones; C, 8 , and A; are confined. According to this 
model, the aquifers in the Coupeville area have the hydrogeologic characteristics 
described in Table 1. 

The aquifer system is recharged by infiltration into aquifer zones E and D in the Smith 
Prairie area southeast of Coupeville. Approximately four to eight inches of water infiltrate 
into aquifer zones C, D, and E, and about two percent of this recharge may reach aquifer 
zones 8 and A (Sapik and others, 1988). 

Where an aquifer is in contact with marine waters, a dynamic balance is established 
between the fresh ground water flowing seaward and the saline marine waters. The 
location of the boundary between these waters is controlled by the relative pressure 
exerted by each. The boundary moves inland when seawater exerts the greater pressure 
and seaward when the fresh water exerts the greater pressure. Portions of coastal 
aquifers can contain saline ground water resulting from seawater intrusion, the inland 
extent of this intrusion being controlled by the fresh water pressure. Sapik (1988) 
estimated the degree of seawater intrusion using available data and a sophisticated 
computer model. The model assumes all recharge to the aquifer is free to discharge to 
the sea, that is, no ground water withdrawals occur. It estimates a lens of fresh water 
exists below Coupeville which decreases in width with depth and bottoms out at a depth 
between 400 and 600 feet below sea level. Additional seawater intrusion into the aquifer 
will occur as ground water withdrawals reduce the fresh water pressure. 

This hydrogeologic model was verified in the Coupeville area by constructing two 
hydrogeologic cross-sections through Well 6, as required by the Permit. Figure 1 shows 
the location of cross-sections A-A' and 8-B'. The sections are oriented in· as nearly a 
north-south and east-west direction as allowed by the distribution of deep wells. The 
cross-sections shown as Figure 2 indicate multiple aquifer zones at different depths 
underlying the Coupeville area. Those aquifer zones, occurring at the elevations 
described by the conceptual model (Table 1), are designated A through E. 

The cross-sections indicate Well 6 and the Engle Farm Deep Well are completed in 
aquifer zone A. The extension of aquifer zone A to the south and southeast of Coupeville 
is conjectural because of limited data. No deep aquifers were reported in logs of 
Ecology's test wells in sections 11 and 15. No other deep wells penetrate aquifer zone 
A in this area, and its extension to Penn Cove and Puget Sound is inferred based on 
observed water level response to tidal changes. 
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The Engle Farm Shallow Well and the Bill Engle Well are completed in aquifer zone B, 
and Town Wells 1, 4, and 5 are completed in aquifer zone C. 

5.0 Baseline Data 

Background water quality (specific conductance, chloride, and hardness) and water level 
analyses were made from March 23, 1993 to the start of the Well 6 test on April 20, 1994 
and provide more than one year of baseline data. Water quality and/or water level data 
were collected from 6 wells, including the Engle Farm Deep and Shallow Wells, the Bill 
Engle Well, and Town Wells 1, 4, and 5. 

The baseline data are included in Appendix 8 and Figures 3 through 6. The baseline 
water quality data for Town Well 1 (Figures 3 through 5) include a pumping test which 
occurred in April, 1993. This test intentionally induced seawater intrusion into a small 
portion of aquifer zone C (AGI, 1993). The monthly field data sheets and laboratory 
analysis are included in Appendix C. 

Figures 3, 4, and 5 provide insights into the longer -term variations in water quality 
parameters and a baseline for assessing the impaCts of the test. They indicate some 
significant short-term fluctuations in chloride, specific conductance, and hardness. Figure 
4 shows an increase in specific conductance in the Engle Farm Deep and Bill Engle Wells 
prior to the initiation of testing. 

5.1 Water Quality 

Chloride 

As shown in Figure 3, chloride concentrations fluctuated between 1 00 and 165 mg/L in 
aquifer zones B and C and between 140 and 225 mg/L in aquifer zone A. Natural 
fluctuations in chloride in the Engle Farm Deep Well exceeded the 40 mg/L, established 
by Ecology as an indicator of potential seawater intrusion. Following recommendations 
from Ecology, water samples showing large fluctuations in field results were submitted 
to a certified laboratory for duplicate analysis. The laboratory analyses generally 
confirmed the reality of the fluctuations. 
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Specific Conductance 

Long-term specific conductance results are listed in Appendix 8 and illustrated in Figure 
4. As described above, the specific conductance in the Bill Engle and Engle Farm Deep 
Wells increased during the baseline monitoring. During 1993, conductance in aquifer 
zones B and C ranged between 850 and 1 ,200 micromhos per centimeter {J..tmhos/cm). 
In aquifer zone A, it ranged between 1 ,000 and 1 ,400 J.imhos/cm. 

Hardness 

Hardness is a increase of the calcium and magnesium content of water and is reported 
as CaC03 equivalents in mg/L. Long-term hardness values are summarized in Figure 
5. As shown, hardness varies between aquifers and remains relatively constant within an 
aquifer over the duration of the study. Hardness was lowest in aquifer zone A at about 
80 mg/L, more than three times this in aquifer zone B, and. highest in aquifer zone C at 
400 to 500 mg/L. 

5.2 Water Levels 

Long-term water levels, measured in wells completed in aquifer zones B and C, are 
shown in Figure 6. The data indicate little or no seasonal changes in water levels in 
these aquifers. Short-term water level fluctuations are a response to in-well pumping. 

6.0 Well 6 Test Data 

During the test, water samples were collected and analyzed in the field according to the 
test protocol previously described. Selected samples were submitted to a certified 
laboratory for more complete chemical analysis. The test protocol required that Ecology 
be notified if chloride concentrations increased by more than 40 mg/L during any portion 
of the test. During the test, this limit was relaxed, because the long-term background 
data indicated variations in excess of this amount. The steady increase in chloride 
concentrations observed in late June and early July caused Ecology to be notified and 
the test to be halted. The water quality data collected during the test are illustrated in 
Figures 7 and 8 and summarized in Appendix B. The field data sheets and laboratory 
analysis sheets are included in Appendix C. 
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6.1 Water Quality 

Aquifer Zone A 

Figure 8 illustrates water quality changes in aquifer zone A during the pumping test. Well 
6 and the Engle Farm Deep Well are completed in aquifer zone A. Data for the Engle 
Farm Deep Well indicate its water quality remained relatively constant with fluctuations 
similar to those of the baseline data. However, significant water quality changes occurred 
in Well 6. These are described below. 

Chloride: As shown in Figure 8, chloride concentrations in Well 6 decrease from nearly 
300 mg/L at the start of the test on April 20, to 200 mg/L and remain at this level until the 
end of the Phase 1 test on May 18. About six weeks into early June during the Phase 
2 test, chloride concentrations began increasing steadily, reaching 300 mg/L by mid July. 

Specific Conductance: Specific conductance in Well 6 decreased from over 1 ,400 
,umhos/cm at the start of the Phase 1 test to about 1 ,200 ,umhos/cm in mid April and then 
immediately began increasing until it exceeded 1 ,300 ,umhos/cm at the end of the Phase 
1 test. Specific conductance continued increasing during Phase 2 to a peak of 1 ,500 
,umhos/cm in late June. 

Hardness: Hardness increased slightly from around 150 mg/L at the beginning of the 
Phase 1 test to over 200 mg/L in June and July. 

Aquifer Zones B and C 

Water quality data for the monitoring wells in aquifer zones B and C are summarized in 
Figure 7. The data indicate differences in the water quality between the two aquifers, but 
no significant changes in quality during the test. 

6.2 Water Levels 

Water levels measured during the pumping test are illustrated in Figure 6. The abrupt 
changes in water levels in Well 6 indicate the beginning of the Phase 1 and end of phase 
2 testing. The water level response in the other aquifers to Well 6 pumping indicates the 
extent of hydrogeologic connection between aquifers. 

Water levels in aquifer zone C were not effected by pumping in aquifer zone A. The 
gradual increase in the water level of Town Well 4 indicates its recovery after being turned 
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off at the beginning of the test. The water level in Town Well 5 remained relatively 
constant throughout the period of record. 

As shown, water levels in aquifer zone B responded to pumping aquifer zone A. The 
water levels in the non-pumping Engle Farm Shallow Well began to decrease several 
days after the beginning of pumping and remained depressed about five feet by pumping 
Well6. 

7.0 Interpretation 

The test protocol requires the analysis of water levels and water quality data. Water levels 
are analyzed to evaluate the potential connection between aquifer zones, and water 
quality is assessed for indications of seawater intrusion. 

7.1 Water Level Interpretation 

The water level response described in 6.2 indicates that aquifer zones A and B are in 
hydrogeologic connection. The exact nature and location of this connection is unknown. 
It could be direct, such as the merging of the two aquifers, or indirect and occur by 
increased leakage through the aquitard separating them. The delay of several days 
between the start of Well 6 pumping and the observed response in aquifer zone B, and 
the great difference in magnitude of response suggests the connection is by slow leakage 
through an aquitard. 

7.2 Water Quality 

The water quality data are analyzed using three types of comparisons -- Van Denburgh 
graphs, Stiff diagrams, and Piper diagrams. These comparisons were used by Culhane 
(1993) in his study of high chloride wells on Whidbey Island. 

7.2.1 Van Denburgh Analysis 

The Van Denburgh graphs (Van Denburgh, 1968) compare specific conductance with 
hardness (the hardness graph) and specific conductance with chloride concentrations 
(the chloride graph). The analysis was developed to distinguish very hard ground water 
and seawater influenced ground water, which both have elevated chloride concentrations. 
It recognizes that specific conductance is directly influenced by the concentration of 
dissolved solids, but that seawater's influence on hardness is less than that of very hard 
ground water. 
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The graphs show the relationships between these parameters for three blends of water -
- seawater with fresh river water (seawater line), very hard ground water with dilute 
ground water (very hard ground water line), and seawater with dilute ground water 
(seawater encroachment line). The mixing lines illustrate that for the same specific 
conductance, seawater influenced ground water has a has a higher chloride 
concentration and a lower hardness than non-influenced ground water. 

Van Denburgh graphs were constructed for aquifer zone A and aquifer zones B and C 
using water quality data from samples collected during Phase 1 and 2 testing. The data 
are illustrated in Figures 7 and 8. Figures 9 and 10 are Van Den burgh hardness and 
chloride graphs for aquifer zones B and C, and aquifer zone A respectively. 

The Van Denburgh hardness graphs for aquifer zones B and C (Figure 9, upper) show 
two groups of samples. Here, samples from Town Wells 4 and 5 (aquifer zone C) fall 
along the very hard ground water line, while the Bill Engle Well (aquifer zone C) and Town 
Well 1 (aquifer zone B) fall below the line, suggesting the mixing of hard ground water 
with seawater. 

The chloride graph (Figure 9, lower) places all samples in an elongate cluster in the lower 
encroachment field between the very hard ground water and seawater encroachment 
lines. Town Wells 4 and 5 are at the lower hard ground water end of the cluster, and 
Town Well 1 is at the upper seawater end of the cluster. 

This interpretation indicates Town Well1 is susceptible to induced seawater intrusion from 
Penn Cove into aquifer zone C. The water quality data for Town Well 1 probably 
represent the mixing of Penn Cove seawater with the hard ground water encountered in 
Town Wells 4 and 5. The similarity of Town Well1 and Bill Engle Well data indicates that 
aquifer zone C also is influenced by seawater intrusion. 

Comparison of the Van Denburgh graphs for aquifer zone A (Figure 1 O) to those for 
aquifer zones B and C (Figure 9) indicates the water quality of aquifer zone A shows a 
greater seawater impact than either aquifer zones A or B. Within aquifer zone A, the 
water quality of the Engle Farm Deep Well shows less seawater impact than Well 6. 

7.2.2 Stiff Diagrams 

Stiff d iagrams compare equivalents per unit volume for common cations-- sodium (Na), 
calcium (Ca), potassium (K), and magnesium (Mg) -- and anions -- chloride (CI), 
bicarbonate (HC03), and sulfate (S04). Waters with different chemical compositions 
produce Stiff diagrams with distinctly different shapes. Culhane (1993) plotted Van 
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Denburgh's three basic ground water types -- normal dilute ground water, very hard 
ground water, and seawater influenced ground water -- as Stiff diagrams. Figure 11 a 
illustrates the common shapes for three types of ground water. Stiff diagrams were 
constructed for selected water samples from the monitoring wells in aquifer zones B and 
C (Figure 11b) and aquifer zone A (Figure 12). 

The water samples from aquifer zones 8 and C (Figure 11 b) produce Stiff diagrams with 
very similar shapes. The diagrams for Town Wells 4 and 5 have a HC03 anion peak and 
nearly equal cations and are similar to the diagram for normal dilute ground water. Town 
Well 5 has slightly harder ground water than Town Well 4, as indicated by its higher 
magnesium peak. The Stiff diagrams for Town Well1 and the Bill Engle Well are similar, 
with a high HC03 anion peak and a high Na + K cation peak. The Stiff diagram for water 
from these two wells has a shape between the diagrams for very hard ground water and 
seawater influenced ground water. 

The water samples from aquifer zone A (Figure 12) produce Stiff diagrams that are 
distinctly different from those in Figure 11 b. Here higher Na + K cation values create 
a distinctive cation peak. Some diagrams also have a Cl anion peak. The Stiff diagram 
for Well 6 prior to the pumping test is similar in shape to seawater influenced ground 
water. As the test progressed, both the Cl and Na + K peaks decreased, while the HC03 
anion peak increased. The Stiff diagrams for the Engle Farm Deep Well also have a high 
Na + K peak, but differ from Well 6 in that the HC03 peak exceeds the Cl peak. Again, 
the water quality changed during the pumping test. 

The Stiff diagrams for aquifer zone A are a composite of those produced by hard ground 
water and seawater influenced ground water. 

7.2.3 Piper Diagrams 

Piper diagrams show the relative percentages of the same ions used in a Stiff diagram 
and allow numerous samples to be compared at once. Van Denburgh's three ground 
water types and seawater were plotted on Piper diagrams by Culhane (1993) and are 
reproduced in Figures 13 and 14. They form two distinct groups on each of the graphs. 
Piper diagrams were developed for the water samples collected during the pumping test 
from the monitoring wells in aquifer zones 8 and C (Figure 13) and aquifer zone A 
(Figure 14). 

Two distinct groups of results appear in Figure 13. Town Wells 4 and 5 plot near Van 
Denburgh's normal and hard ground water, whereas Town Well1 and the Bill Engle Well 
plot midway between ground water and seawater-influenced ground water. 
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Figure 14 for aquifer zone A shows a distinctly different pattern. Both Well 6 and the 
Engle Farm Deep Well have cation compositions similar to seawater and seawater­
influenced ground water and anion compositions that fall between very hard ground water 
and seawater-influenced ground water. 

7.3 Discussion 

The three methods of analyses produce very similar results. The data distribution in the 
Van Den burgh graphs (Figure 1 0) indicates the water in aquifer zone C is normal to hard 
ground water. The water in aquifer zone B is slightly influenced by seawater intrusion, 
and water in aquifer zone A is more influenced by seawater intrusion. The Stiff diagrams 
likewise indicate the ground water in aquifer zone A is a mixture of dilute ground water 
and seawater and that the degree of seawater influence is greater in aquifer zone A than 
in either aquifer zones B or C. The Piper diagrams indicate the seawater influence 
appears as increased Na + K and Cl concentrations. 

8.0 Summary and Conclusions 

The following summary and conclusions are based on the findings and analysis 
presented in this report and our best professional judgement. 

1. Ecology's original criterion for seawater intrusion -- an increase of 40 mg/L in chloride 
-- is part of the 11normal11 chemical variation within aquifer zone A 

2. The long-term data demonstrate that the continued pumping of the Engle Farm Deep 
Well has not caused an increase in the monthly mean values for chloride, hardness, 
or specific conductance in aquifer zone A 

3. Aquifer zones B and A are probably hydraulically connected by induced leakage 
through the aquitard separating them. 

4. The water quality data from Well 6, collected at the beginning of November, 1992 
and April, 1993, probably represent the background water quality of aquifer zone A 
at approximately 300 mg/L chloride. 

5. The pumping of Well 6 initially caused an increased flow of hard ground water into 
the portion of aquifer zone A yielding water to the Engle Farm Deep Well and Well 
6. This flow reduced chloride concentration to approximately 200 mg/L. This 
concentration was maintained for over four weeks. 
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6. Analysis of Van Denburgh, Stiff, and Piper diagrams indicates that aquifer zone C 
consists of hard ground water. It also indicates aquifer zone B has hard ground 
water with some seawater influence, and aquifer zone A has ground water with a 
greater seawater influence. 

7. Continued production from aquifer zone A at the Well 6 pumping rates will probably 
induce seawater intrusion. 

8. Continuous production from the Engle Farm Deep Well did not noticeably increase 
chloride levels in aquifer zone A during the test period. Continued use of the well at 
historic or lower rates should not significantly increase seawater intrusion in the near 
future. 

9.0 Recommendations 

Based on the findings described in this report and our best professional judgement, we 
recommend the following: 

1. Well 6 should be reserved for peak or emergency uses, with pumping at high rates 
restricted to intervals of two weeks or less. Well 6 water can be mixed with water 
from other Town wells to reduce chloride concentrations. 

2. The continued use of aquifer zone A by the Engle Farm Deep Well should be 
encouraged, as it reduces the potential demand on the Town's water system and 
does not appear to increase the degree of seawater intrusion. 

3. Aquifer zone B is probably not a viable source of additional ground water because 
of the indications of seawater intrusion. 

10.0 Limitations 

This report has been prepared for the Town of Coupeville. The analyses, conclusions, 
and recommendations in this report are based upon conditions encountered at the time 
of our investigation, information provided to us, published articles and data summaries, 
and our experience and professional judgement. AGI can not be responsible for the 
interpretation of the data contained herein by others. 

AGI's work has been performed in a manner consistent with the level of care and skill 
ordinarily exercised by members of the profession currently practicing under similar 
conditions in the area. No other warranty, expressed or implied, is made. 
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Table 1: Summary of hydrologic characteristics for hydrogeologic units in Island County. 
Depth, thickness, and head data estimated from computer model (after Sapik 
and others, 1988). 

I UNIT I TEXTURE ELEVATION OF THICKNESS* HEAD ELEVATION* SPECIFIC CAPACITY K 

E 

e 

D 

d 

c 

c 

B 

b 

A 

* 
gpm 
A 
a 
S&G 
NA 

S&G 

s 

s 

s 

S&G 

TOP* (feet) (feet) . (feet) (~pmftt) 

+200 0-90 NA 10.5- 135 

+100 0- 150 +50- 150 0.04 -27 

-50 50 +12 0.03-42 

-250 45 + 10 0.30- 25 

-300 NA + 8 0.35 -22 

Data specific to Coupeville area; all other data general to Island County 
Gallons per minute 
Designation of aquifer zone 
Designation of aquitard zone (confining unit) 
Sand and gravel 
Not applicable 
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(ft/sec} 

5.7 X 10-2 

1.0 X 10-7 

9.4x10-4 

1.0 X 10-7 

7.9 X 10-4 

1.0 x 1 o-7 

4 .9 X 10-4 

1.0 X 10-7 

4.8 X 10-4 
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Charles B. Roe, Jr. 
PERKINS COIE 
1100 Capitol Way South 
Suite 405 
Olympia, WA 98501 

RE: PCHB No. 92-117 

STATE OF WASHINGTON 

ENVIRONMENTAL HEARINGS OFFICE 
4224 ·6th Avenue SE, Bldg. 2, Rowe Six 
P.O. Box 40903, Lacey, WA 98504-0903 

June 11, 1993 

Tom McDonald 
Assistant Attorney General 
Department of Ecology 
P. 0. Box 40117 
Olympia, W A 98504-01 17 

TOWN OF COUPEVILLE v. DOE 

Dear Parties: 

Enclosed is the Stipulation and Agreed Order of Remand in this matter. 

HZ/jg/COUPEV 
En c. 
cc: Gary Hanson - DOE 

/ 

Pollution Control Hearinl\s tjoaro 
Sho relines Hcarin~ts Uouo 

Forest Practices Appeals BoJru 

Hydraulics Appeais Ho~ro 

(2061 459-632: 

tSCAN\ 585-632:­
!FAXl !206) -nB·i&q<J 
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1 

2 

3 

4 

5 

6 

POLLUTION CONTROL HEARINGS BOARD 
STATE OF WASHINGTON 

7 TOWN OF COUPEVILLE, 

8 Appellant, 

9 v. 

PCHB No. 92-117 

STIPULATION AND 
AGREED ORDER OF ·REMAND 

10 STATE OF WASHINGTON, 
DEPARTMENT OF ECOLOGY, 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

11 

12 

l3 

14 

15 

16 

17 

18 

19 

21 

22 

23 

24 

25 

26 

Respondent. ______________________________ ) 

COMES NOW the appellant, Town of Coupeville 

(Coupeville), through its attorney Charles B. Roe, Jr., and 

the respondent, State of Washington, Department of Ecology 

(Ecology), through its attorney Tom McDonald, Assistant 

Attorney General, and stipulate to the following. 

STIPULATION 

1. This appeal relates to Coupeville·' s request for 

establishment of a new water right for the use of groundwater 

as ;: reflected i~~~K!~~("ApplicatioJ?-11 ). 

Ecology denied the Application based on a finding of lack of 

available water as set forth in its Report of Examination. 

This action results from Coupeville's appeal of Ecology's 

denial of the Application. 

AGREED ORDER OF REMAND -1- ATTORNEY OENERAL OF WASHJNGTON 
Bcoloc:Y Divu ioo 

PO Box 40117 

OlympiA. WA 98504-0117 
PAX (2():1) 433-7743 
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1 2 • Pursuant to further review and discussions between 

2 the parties, Ecology agrees that an additional study, 

3 including testing from the well which was constructed for 

4 Application No . Gl-26236, will be helpful. For the purposes 

5 of this study, Ecology agrees to issue a preliminary permit to 

6 Coupeville. The preliminary permit shall be issued for a 

7 period not to exceed 390 days. The permit shall be issued 60 

8 days from the date the Department of Health issues its written 

9 approval to use the well. Coupeville shall exercise due 

10 diligence in obtaining Department of Health's written 

11 approval. Ecology may extend the preliminary permit for good 

12 cause shown by Coupeville. The preliminary permit is attached 

13 hereto as Appendix A and incorporated herein by reference. 

14 Coupeville shall provide Ecology with the data and final 

15 report required in the preliminary permit within 60 days after 

16 the preliminary permit expires. 

17 3 • Coupeville and Ecology further agree that the 

18 attempt to establish a sufficient water supply for Coupeville 

19 is worthy of pursuit and, consistent therewith, the parties 

20 are willing to cooperate in attempting to develop a suitable 

21 wa~er supply program to satisfy Coupeville's present and 

22 future needs. This cooperative effort will include, among 

23 other activities, the further study and evaluation of 

24 groundwater availability and the integration of Coupeville's 

25 existing water rights. The water supply program shall be 

26 developed in consultation with the State D~partment of Health 

AGREED ORDER OF REMAND -2- AITORNEY GENERAL OP WASHINGTON 
Ecolo(y Divuioo 
pO Box40117 

Olytn;~i.t. WA 9&5<»-0117 
FAX (206) 43&-TI~J 
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1 (DOH) • 

2 For the purposes of this water supply program, Ecology 

3 agrees to issue coupeville a temporary permit to beneficially 

4 use water which it~~~~A~a~ 

5 ~~~i!~~af':Y:-f~t'fer.lnft:ff,.1land for the~~~ 

6 ~~~851'lo~£t'ti~?~jg~l~~ . . · ~1 and make a 

7 decision on the Application. ~~~!f, 

8 ~sll~in!~~lfffi~i;~·:d~a;wa:na~~~~~J.EC:~~~· and~~ 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

permit for good cause shown by coupeville. 

The temporary permit shall be limited to provide a 

supplemental source of water to Coupeville's existing water 

r i ghts and said permit shall not be used or relied upon by 

Coupeville to expand its existing uses and d emands . 

Coupeville shall not allow additional hook-ups based on this 

temporary water supply permit. The temporary permit is 

attached hereto as Appendix B and incorporated herein by 

reference. 

4. Unless the aforementioned studies conclude to the 

contrary, the :parties recognize that based on United States 

Geologic Survey (USGS) delineation of aquifers, the well 

constructed for Application No. G1-26236 withdraws water from 

a different water bearing zone than the wells constructed and 

used under Coupeville's existing water rights. By recognizing 

the USGS findings, Coupeville does not stipulate that the 
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wells withdraw water from different aquifers as defined and 

recognized under the law. 

5. The parties agree that this Stipulation resolves all 

disputes and issues in this appeal and that - the Board may 

enter the following order of Remand . 
. , 

DATED this~ day of June, 1993. 

AGREED ORDER OF REMAND 

PERKINS COIE 

CHRISTINE 0. GREGOIRE 
Attorney General 

TOM McDONALD, WSBA #17549 
Assistant Attorney General 
Attorneys for Respondent 
State of Washington 
Department of . Ecology 
(206) 459-6162 
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1 ORDER 

2 Based on the foregoing stipulation and the files and 

3 pleadings herein, it is hereby 

4 ORDERED that: 

5 1. This cause is remanded to Ecology for further 

6 consideration and processing of and ruling on Coupeville's 

7 Application No. Gl-26236 for a permit to withdraw groundwater. 

8 I n relation thereto, Ecology is directed; 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

a. To issue to Coupeville a preliminar~ permit, 

pursuant to · Rcw 90.44.060 and RCW 90.03.290, for 390 days 

for the purpose, as set forth in the above stipulation, 

of obtaining additional pertinent information and data of 

the groundwater, including availability of public water 

and risks of salt water intrusion. 

b. To issue Coupeville a temporary permit, 

pursuant to RCW 90.44.060 and RCW 90.03.250, fo~ 540 days 

for the purpose, as set forth in the above stipulation, 

of allowing water pumped to be put to existing beneficial 

use, i.e., municipal use, by Coupeville. 

2. Ecology is directed, upon receipt from Coupeville of 

the studies described above, to take all reasonable steps to 

rule on (1) Coupeville's water right Application No. Gl-26236 

within three months of receipt of said studies or, upon 

receipt of written notice from Coupeville that studies will 

not be completed as agreed, and (2) any applications for 

chang~s in existing rights that Coupeville may submit to 

AG~EED ORDER OF REMAND -5- ATIORNBY OENI!.RAL OP WASHINGTON 
Ecoloa Divi.sicc 
PO Box 40117 

Olympia., WA 93.504-0117 
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STATE OF WASHINGTON 

DEPARTtv\E,\.JT OF ECOLOGY 
Northwest Regional Office, 3190- 1 60th Ave. S.E. • Bellevue, Washington 98008·5452 • (206) 649-7000 

1993 

The Honorable Mayor Bob Lappin 
Town of Coupeville 
P. 0, Box 725 
Coupeville, WA 98239 

Dear Mayor Lappin: 

Re: PRELIMINARY/TEMPORARY PERMIT to Test a Well Under Ground Water 
Application Gl-26236 

The above application requested the withdrawal of public ground water at the 
.o r;a o-~S@-gl'l"l-luns-'l'er .. ·m:i:nut-e"' (gpm) for municipal water system supply. The 
well is located within theSE~ NE ~. Section 4, T. 31 N., R. 1 E., W.M ., of 
Island County. The application was denied and that denial was appealed by the 
Town of Coupeville. This preliminary permit and temporary use permit is part 
of a stipulated settlement between the Town of Coupeville and the Department 
of Ecology (Ecology). 

The Town of Coupeville is granted a preliminary permit and a temporary permi~ 

to proceed with testing of the well and use of the water withdrawn during the 
test. This letter serves as both a preliminary permit and a temporary permit 
subject to existing rights and the following conditions: 

l. This PRELIMINARY/TEMPORARY PERMIT will become effective upon 
is.suance. The date issued will be the date the document is signed 
by Ecology. The preliminary permit portion will be effective for 
390 days from issuance, unless sooner revoked by Ecology. The 
temporary permit portion will be effective for 540 days from 
issuance , unless sooner revoked by Ecology. 

:,: A 40 mg/1 or greater increase in chlorides detected during the 
pump test ph~se in either the Coupeville High School well or the 
Engle Farm deep well, is an indication that seawater intrusion is 
occurring. ""H'~O"'~--g-t;:eoa.te·r---:i:~~he-chol.-or-4.-des-i.s 

_..Q.~.~a.c..te.d...,dur.ing:..:.the....p.ump .... t:esJ:; .... phas.e...,.-Eco-l~""'Shou-l"Ci-b'e-cu cts C:'l':n d 
-be£or.e.....the...,.t:es.t,~co.ntinue.s.. 

The long-term continuation of this aquifer test is contingent upon 
the results obtained in the first four weeks of the test . IIIII 
~&.citiUtMU&®&ilifiP~@.·-f 
~~~~~:~Mf#~.~.~ 
a~g~..itt;,:h~;~;g,~~Jt_..e~~ 

APPENDIX A 
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3. 

1993 

No permanent use of the water is authorized by this 
PRELIMINARY/TEMPORARY PERMIT 

The place of use for water withdrawn during this test shall be 
limited to the service area defined in the Town of Coupeville's 
Water System Plan. 

The Town of Coupeville shall employ a hydrogeology consultant to 
work with Ecology to select suitable monitoring wells and develop 
sp·ecific testing procedures. Said consultant shall be responsible 
for overseeing all testing, data/information gathering, analysis, 
and report writing. Testing shall occur in two phases: 

a . 

b. 

~~~~~~~- This test shall be conducted by 
continuously pumping the Coupeville High School well for 
four weeks, at a constant rate no less than the maximum rate 
at which the well is expected to be used. 

~~i~!f~!~"J;<~~'&.1- This test shall be conducted by 
placing the Coupeville High School well in use for one (1) 
year at the maximum daily rate of use anticipated for the 
primary source of water for the Town of Coupeville . 

WRIS Information Bulletin No. 30 shall be used as a guideline for 
designing and conducting the pump test. At the completion of the 
pump test, recovery data shall be collected from the Coupeville 
High School well and the Engle Farm deep well until the former 
achieves either 95% recovery, or its water level is within 0.5 
feet of static water level, whichever takes longer. 

All testing shall be conducted with monitoring of the Coupeville 
High School well, the Engle Farm deep well, and a netWork of 
approximately 8 (subject to availability) wells completed in the 
overlying ·aquifers. Monitoring of all wells shall follow an 
established protocol. This protocol shall include measuring the 
static water level following specified periods of non-use and 
purging a minimum of three well casing volumes prior to sample 
collection . . For the Coupeville High School well and the Engle 
Farm deep well sampling shall occur only toward the conclusion of 
extended periods of pumping. All laboratory analys is shall be 
performed by a laboratory certified by the Washington State 
Department of Health. 

During the Initial Pump Test phase monitoring shall occur as 
follows: 

a . For the Coupeville High School well, chloride and 
conductivity analysis mus t be conducted for samples 
collected during the initial 60 minutes of pumping, three 
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1993 

b . 

c. 

additional times in the first 24-hours, and every third day 
thereafter. The above sample constituents may be determined 
by using a field test kit. However, sample duplicates shall 
be analyzed by a laboratory for the initial sample, and 
three of the samples collected after the first 24-hours . 
The final sample duplicate analyzed by a laboratory shall be 
the last sample collected during this phase of the test. 
Water level monitoring shall occur with decreasing frequency 
at a rate similar to that described in Bulletin 30, with a 
measurements occurring at least on a daily basis .. 

For the Engle Farm deep well, chloride and conductivity 
analysis must be conducted for samples collected within 24-
hours prior to initiation of pumping (of the Coupeville High 
School well) and on an every third day basis (on the same 
schedule as the Coupeville High School well) thereafter . 
The above sample constituents may be determined by using a 
field test kit. Sample duplicates shall be analyzed by a 
laboratory for the initial sample, and three of the samples 
collected after the first 24-hours . The final sample 
duplicate analyzed by a laboratory shall be the last sample 
collected during this phase of the test. Water level 
monitoring shall occur with decreasing frequency at a rate 
similar to that described in Bulletin 30, .with measurements 
occurring at least on an every fourth day basis. 

For the network of observation wells completed in the 
overlying aquifers, collection of static water level 
measurements and sampling for chloride and conductivity 
analysis shall occur as follows : once prior to initiation of 
the test, once during the middle of the four week initial 
pump test, and once shortly following completion of pumping. 
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a. 

b . 

monitoring shall occur as 

i · / I I • • 

.,/ ·!(' .(.' 

Duplicate sample analysis by a laboratory is being required to 
assure sample constituent determination accuracy. Re·sults of 
field test kit determinations shall be compared to laboratory 
determinations as soon a practical, to ensure proper testing 
methodology with the field test kit. If there is a significant 
difference between the results obtained by the two different 
methods, the permittee shall notify Ecology. 

5. When aquifer testing is complete, the data shall be analyzed and 
~11 pertinent information compiled into a completion report 
submitted to the Department of Ecology, Northwest Regional Office. 
This report shall include the following: 

For all monitored wells, a well construction report, a'table 
summarizing well information (total depth, screened interval 
depths, land surface elevations, method used for determining 
land surface elevations, type of use, and pumping rate), and 
a. map indicating all locations. 

A .table summarizing static water level measurements, and 
chloride/conductivity results. Copies of all laboratory 
test· results should be available to Ecology upon request. 

A grapfi depicting tidal influence on the pumping well. In 
order to produce this, data. on pumping water levels, 
chlorides, and tidal fluctuations must be plotted on a 
s ingle graph with respect to time. (See attached graph for 
example) 

The report shall a l so include/address the following: 

a. An analysis to determine aquifer transmissivity and storage 
coefficient. This shall include copies of the field data 
sheets and a discussion of the methods and calculations 
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6. 

7. 

b. 

c. 

d. 

employed during the analysis. 

A copy of well construct.ion reports (for existing wells in 
the vicinity), surface elevation data, and a well location 
map, in order to best construct 2 geologic cross sections 
passing within relevant distance to the Coupeville High 
School well. These cr.oss sections shall be constructed such 
that their lines trend roughly 90 degrees to one another, 
roughly north-south and east-west. The north-south section 
shall extend to the coast on both sides of Whidbey Island. 
The cross sections shall attempt to delineate subsurface 
geology as deep as Aquifer A, as well as the boundary 
between fresh water and saline water. 

A data trend analysis performed to determine whether/ how 
chloride and static water levels have changed over time. 
This shall include hydrographs presenting all data collected 
during the testing phases, as well as a discussion of trends 
of both chlorides and static water levels within the subject 
aquifers . 

A discussion of the recharge for water withdrawn by the 
Coupeville High School well. This shall include a 
discussion of the leakage between the various aquifers 
within the vicinity. 

All expenses, risks, and liabilities incurred during well testing 
shall be borne by the applicant. If the ·exercise of any senior 
water right is adversely affected during any portion of the 
aquifer test, the test shall be terminated immediately . 

The granting of this PRELIMINARY/TEMPORARY PERMIT shall not be 
construed, by inference or otherwise, that subject application 
will ultimately be approved. 

Please contact Tom Culhane ·at (206) 649-7081 for assistance in selection of 
suitable monitoring wells and development of testing protocol. Should you 
have any questions or concerns, please give me a call at (206) 649-7066. 

Sincerely, 

Stephen J. Hirschey 
Section Supervisor 
Water Resources 

SH: 
Enclosures: 

··. 

WRIS Information Bulletin 30 
Graph Example 
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March 29, 1993 

Mr George Bratton 
Schaefer and Bratton Engineers 
Post Office Box 607 
Coupeville, Washington 98239 

Dear George: 

Town of Coupeville 
Groundwater Evaluation 

14,586,002.01 

On March 25, 1993, I met with Mr. Tom Culhane of the Water Resources Program 
at Ecology's Bellevue office to discuss the forthcoming aquifer test of the 
High School Well. This letter summarizes my understanding of that meeting 
and its implications for the aquifer test. 

Mr. Culhane and I exchanged information and opinions on the hydrogeology of 
Whidbey Island in the vicinity of Coupeville. We noted in the driller's 
logs of the four wells penetrating the deepest aquifer (aquifer A) that 
fine-grained sediments separate deep aquifers A and B from the overlying 
shallow aquifers. However, the data are widely spaced thus we can not 
preclude the possibility that the fine-grained sediments are discontinuous 
and connections to overlying aquifers exist. 

Mr. Culhane reviewed for me his study of the high chloride wells that are 
completed above sea level . His preliminary results indicate many of the 
high chloride concentrations within some portions of middle and northern 
Whidbey Island are related to either hard groundwater or to hard groundwater 
perhaps impacted by human activities. Many of the high chloride wells near 
Coupeville were included in his study. It was the presence of these wells 
in conjunction with the studies by the US Geological Survey and the results 
of the initial pump test that caused Ecology to be concerned about the 
potential for sea water intrusion in the Coupeville area. I indicated the 
city we lls appear to tap hard groundwater and that well #1 appears to be 
influenced by sea water intrusion during pumping. 

We discussed the chloride concentrations in the water samples collected from 
the High School and Engle wells during the 1991 pump test. I noted that the 
opposing changes in chloride concentrations (concentrations in the High 
School well decreased while those in the En'gle well increased) may be within 
the realm of laboratory variation. We also speculated that the changes in 
chloride concentration at the High School well could indicate local 
contamination from drilling or from leakage along the casing. Moreover, we 
noted that chloride concentrations within the aquifer could vary temporally 
as the result of tidal and seasonal influences. We concluded the water 
quality data from the 1991 pump test were ambiguous and do not provide a 
clear understanding of the water quality in aquifer A at the time of the 
test. 

Our discussion included several aspects of the forthcoming aquifer test; we 
reached the following understandings: 

1. the monitoring network of 8 wells in ove rlying aquifers will be 

I 
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reduced to 5 which include the three city wells (1, 3, and 5), a 
shallow Engle well, and one well to the east of the Engle wells (if 
one can be located) . The resulting monitoring network encompasses 
the area of concern with respect to sea water intrusion. 

2. static water levels in pumping monitoring wells should be measured 
after a 12 hour recovery time. 

3. Coupeville should consider a monthly monitoring program which 
includes analyzing water samples from the Engle shallow and deep 
wells for chloride, sp·ecific conductance, and hardness, and 
measuring static water levels in the High School well. This 
program should begin immediately to develop a data base on longer­
term variations in chloride concentrations and water levels in 
aquifer A and chloride concentrations in aquifer b. 

4. Coupeville should consider analyzing the initial and final water 
samples from the Engle and High School monitoring wells for common 
cations (calcium, magnesium, sodium, and potassium) and anions 
(sulfate, chloride, nitrate, bicarbonate, and carbonate), as well 
as for specific conductance and hardness. Such an analysis could 
provide additional data to distinguish between hard groundwater and 
sea water impacted groundwater. 

I left the meeting with the strong belief that Ecology is concerned about 
Coupeville's water shortage and is working with us to solve that problem. 
Tom and I agreed the lack of hydrogeologic data f or the deeper aquifers will 
limit our ability to fully evaluate the potential for sea water intrusion 
and the potential quantity of recharge to aquifer A. Tom believes it is 
quite possible that the test may give a strong indication one way or the 
other of the sea water intrusion risk. 

I recommend Coupeville immediately initiate the monitoring program described 
in item 3 and have analyzed by Lauck's Laboratory one water sample from the 
deep Engle well and from the shallow Engle well for the ions described in 
item 4. 

AGI looks forward to working with the Town on this very important aquifer 
test. 

If you have any questions please do not hesitate to contact me. 

Yours Truly: 

Robert c. 
Senior 

cc Tom Culhane 

0 :\Coupcville\Brataum.rov 

I i ,, 
I I . I 
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DATA SUMMARY 
WATER LEVELS 
WATER QUALITY 

AGI 
TECHNOLOGIES 





AGI Technologies Inc. WELL 6 PUMPING TEST 
AGI # 15, 586.002 DATA SUMMARY 

TOWN WELL 4 

I 
ST ATJCWATERLEVElS WATERQUALITY ANALYSES 

I 
DEPT:H Field Field Field Lab Lab Lab 

OAr~ TI.M.~ H~.~t.l $ ... ~.9"--~· G.~lgd~~ ··J-!i!rQ.fl~.!i.~ p~ 9.9.m:l· C~J.Qr.;(g~ l:t~JSIP!~~ .. 

03/15/93 07:05 1000 100 

03/30/93 07:20 1000 100 

05/05/93 13:40 990 140 560 

05/11/93 10:45 1040 120 500 

05/21/93 11:35 1030 100 480 

05/26/93 14:40 1050 120 500 

06/07/93 09:15 1010 100 500 1000 91 470 

I 06/10/93 07:20 1040 120 480 

08/02/93 12:55 910 100 480 1000 86 440 

08/06/93 13:20 1020 100 500 

I 08/1 0/93 07:50 1030 100 500 

08/13/93 07:40 1030 100 480 

08/16/93 07:40 1020 120 500 

I 08/17/93 07:18 1020 120 480 

08/19/93 07:24 1020 120 480 

08/20/93 11 :30 1020 120 500 

I 08/24/93 09:50 1020 100 460 

08/27/93 08:50 1030 120 500 

r 

08/31/93 09:10 1010 120 480 

09/01/93 07:38 1010 120 480 

09/07/93 07:50 1020 120 460 1000 81 430 

09/10/93 07:22 1020 100 460 

09/14/93 08:55 1010 100 440 

09/17/93 08:45 960 100 420 

09/24/93 13:30 920 100 420 

09/28/93 08:40 960 100 400 

10/01/93 08:55 970 100 440 

10/04/93 07:45 990 100 440 1000 81 440 

1 0/08/93 08:50 970 100 400 

10/12/93 08:30 980 100 440 

10/19/93 09:10 980 100 440 

1 0/22/93 08:55 970 100 440 

10/26/93 07:10 970 100 420 

10/29/93 09:00 990 100 420 

11/01/93 09:10 990 100 440 91 490 

11/05/93 07:20 980 100 440 

11/09/93 07:10 980 100 460 

11/11/93 07:15 990 100 420 

12/04/93 07:16 1000 100 500 

12/07/93 07:45 970 100 500 810 88 470 

12/11/93 23:17 980 100 480 

12/15/93 07:13 990 100 480 

Well 4, page 1 



12/18/93 07:18 950 100 500 

12/22/93 07:20 980 100 480 

12/29/93 06:55 930 100 480 

01/04/94 07:47 950 100 480 1000 84 440 

01/08/94 07:30 970 100 500 

01/12/94 07:07 970 100 480 

01/15/94 07:14 900 100 480 

01/19/94 07:35 970 100 480 

01/22/94 07:12 980 100 440 

01/26/94 07:12 970 100 500 

01/29/94 07:19 980 100 480 

02/02/94 07:15 940 100 480 

02/05/94 07:19 960 100 460 

02/08/94 07:35 960 100 480 1084 88.6 494 

02/12/94 07:15 980 100 480 

02/16/94 07:15 950 100 480 

02/19/94 07:17 980 100 500 

02/23/94 08:02 950 100 520 

02/26/94 07:16 940 100 500 

03/01/94 07:15 960 100 460 

03/04/94 07:14 970 100 460 

03/07/94 07:38 930 100 460 1111 105.1 446 

03/11/94 07:00 960 100 460 

03/15/94 07:10 940 100 480 

03/18/94 07:1 0 930 100 460 

03/22/94 07:03 920 100 440 

03/25/94 07:20 970 100 480 

03/29/94 07:05 960 100 460 

04/01/94 07:10 970 100 460 

04/04/94 07:50 980 100 420 1105 91 .94 514.2 

04/08/94 07:05 980 100 460 

04/12/94 07:05 980 100 440 

04/15/94 07:00 970 100 480 

04/19/94 10:55 920 120 440 

04/22/94 09:00 94.9 . 

04/26/94 06:55 94.1 
04/29/94 07:06 93.8 

05/03/94 07:15 93.7 1090 120 520 1200 120 500 

05/06/94 07:15 93.6 

05/10/94 07:00 93.3 
05/13/94 07:02 93.1 

05/17/94 07:17 92.9 

05/23/94 07:45 92.7 1090 120 480 1200 120 520 

05/31/94 07:37 91 .8 

06/06/94 07:52 91.4 1050 100 460 

06/13/94 07:44 90.7 

06/20/94 07:30 91 .1 

07/05/94 07:30 90.5 

07/11/94 07:30 90.5 980 100 440 

07/18/94 07:30 91.5 

Well 4, page 2 



I 
I 
I 
I 
I 
I 
I 

I 
r 

I 
I 

lo?/27/94 07:3o 90.6 

Well4, page 3 



AGI Technologies Inc 

AGI # 15, 586.002 

STATICWATER LEVELS 
DEPTH 

OAT!; TIM,~ <f~~u 
05/26/93 13:50 
06/22/93 11 :20 
06/25/93 11 :35 
07/06/93 09:30 
07/07/93 07:10 
07/12/93 07:30 
07/21/93 07:20 
07/30/93 07:30 107.5 

08/10/93 07:15 107.42 

08/13/93 07:22 107.42 
08/17/93 07:28 107.08 
08/20/93 07:12 107.25 
08/24/93 07:20 107.42 
08/27/93 07:10 107.58 
08/31/93 07:18 107.17 

09/03/93 07:15 107.34 
09/07/93 07:58 107.34 

09/10/93 07:31 107.34 

09/14/93 07:43 107.25 

09/17/93 07:12 108.5 

09/21/93 07:30 109.75 

09/24/93 07:18 109.92 
09/28/93 07:15 109.17 

10/01/93 07:20 109.58 

10/04/93 07:55 107.75 

10/08/93 07:20 110.25 

10/12/93 07:13 109.42 

10/15/93 07:30 109.92 

10/19/93 07:36 109.08 

10/22/93 07:17 109.92 

10/26/93 07:20 111.67 
10/29/93 07:15 110.08 

11/01/93 07:38 108.25 

11/05/93 07:20 108.92 

11/09/93 07:20 109.08 

11/23/93 07:15 108.33 

11/30/93 07:15 110 

12/03/93 07:25 107.83 
12/06/93 07:55 107.33 

12/10/93 07:25 107.5 

12/14/93 07:25 107.58 

12/17/93 07:25 108.17 

WELL 6 PUMPING TEST 
DATA SUMMARY 
TOWN WELL 5 

WATER QUAliTY ANALYSES 

F.ield Field Field Lab Lab Lab 

p, Cql)d .. ~IJ.19r!c!~'H~mh~.M·~ P.· G~mtl, Gblc:n.i~~+!~r<t~:~~s. 

100 460 
100 460 

950 100 440 

970 100 420 1000 75 420 

980 100 440 

970 100 440 

980 100 440 

930 100 420 

980 100 420 

930 100 380 
1000 80 380 

910 80 380 
960 63 380 

900 80 380 
920 80 380 950 62 390 

940 80 400 

Well 5, page 1 



I 12/21/93 07:35 108.42 

12/28/93 07:05 108.08 

01/03/94 08:00 107.92 

01/07/94 07:37 108.25 

01/11/94 07:18 108.25 

01/14/94 07:24 108.33 

r 
01/18/94 07:45 108.17 

01/21/94 07:19 108.25 

01/25/94 07:25 108.25 

I 01/28/94 07:29 108.17 

02/01/94 07:25 108.33 

02/04/94 07:28 109.08 

I 02/07/94 07:44 108.92 

02/11/94 07:26 109.17 

02/15/94 08:25 10.9 

I 02/18/94 07:27 109 

02/22/94 07:13 109.5 

I 
02/25/94 07:28 109.33 

03/01/94 07:25 109.42 
03/04/94 07:25 109.25 

l 
03/07/94 07:50 110 
03/11/94 07:11 109 

03/15/94 07:20 109.3 

03/18/94 07:20 108.17 
03/22/94 07:14 109.67 
03/25/94 07:34 110 

03/29/94 07:18 109.3 
04/01/94 07:24 109.67 

04/04/9.4 08:05 108.67 

04/08/94 07:15 109.42 
04/12/94 07:15 109.33 

04/15/94 07:1 0 109.42 
04/19/94 11 :DO 109.17 930 100 380 1000 80 380 

04/22/94 07:07 108.67 

04/26/9.4 06:57 108.75 

04/29/94 07:12 109.17 

05/03/94 07:40 109.5 910 80 380 960 63 380 

05/06/94 07:26 109.67 

05/10/94 07:12 109.58 

05/13/94 07:12 109.67 

05/17/94 07:26 109.67 

05/23/94 07:55 109.58 900 80 380 950 62 390 

05/31/94 07:40 109.17 

06/06/94 07:40 109.08 920 80 380 

06/13/94 07:40 108.67 

06/20/94 07:40 109.25 

07/05/94 109.33 

07/11/94 109.33 940 80 400 

07/18/94 110.75 

07/25/94 109.67 

WellS, page 2 
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AGI Technologies 

AGI # 14,586.002 

STATIC WATER LEVELS 

DEPTH 

PAT~ T!M~ 
01/21/94 08:30 

01/25/94 08:45 

01/28/94 08:20 

02/01/94 08:35 

02/04/94 08:45 

02/07/94 09:05 

02/11/94 08:55 

02/16/94 07:45 

02/18/94 08:45 

02/22/94 09:25 

02/25/94 09:00 

02/28/94 09:05 

03/01/94 08:35 

03/04/94 08:55 

03/07/94 09:00 

03/11/94 09:45 

03/15/94 08:35 

03/18/94 08:30 

03/22/94 08:20 

03/25/94 08:50 

03/29/94 08:30 

04/20/94 08:1 0 

04/20/94 08:15 

04/20/94 08:16 

04/20/94 08:17 

04/20/94 08:18 

04/20/94. 08:19 

04/20/94 08:20 

04/20/94 08:21 

04/20/94 08:22 

04/20/94 08:23 

04/20/94 08:24 

04/20/94 08:25 

04/20/94 08:26 

04/20/94 08:27 

04/20/94 0.8:28 

04/20/94 08:29 

04/20/94 08:30 

04/20/94 08:35 

04/20/94 08:40 

04/20/94 08:45 

04/20/94 08:50 

04120/94 08:55 . 

04/20/94 09:00 

85.33 

85.33 

85.33 

85.42 

85.42 

85.58 

86 

85.58 

85.5 

85.83 

86 

86.08 

85.83 

85.92 

86.42 

86.33 

86.08 

85.67 

86.25 

86.58 

86.25 

86.33 

106 

108.42 

109 

109.25 

109.5 

109.58 

109.72 

109.83 

109.83 

109.92 

110 

110 

110.08 

110.13 

110.17 

110.3 

110.38 

110.67 

110.83 

111 

111.13 

111.33 

WELL 6 PUMPING TEST 
DATA SUMMARY 

TOWNWELL 6 
WAT:ER OUAti'TY ANA~Y.SES 

Field Field Field Lab Lab Lab 

04/19/94 

04/20/94 

04/21/94 . 

04/22/94 

04/23/94 

04/24/94 

04/25/94 

04/26/94 

04/27/94 

04/28/94 

04/29/94 

05/02/94 

05/03/94 

05/04/94 

05/05/94 

05/06/94 

05/09/94 

05/10/94 

05/11/94 

05/12/94 

05/13/94 

05/16/94 

05/17/94 

05/18/94 

05/23/94 

05/31/94 

06/06/94 

06/13/94 

06/20/94 

06/22/94 

06/24/94 

06/27/94 

06/29/94 

07/01/94 

07/02/94 

07/05/94 

07/18/94 

1420 280 160 1600 290 170 

1460 260 180 

1210 200 160 

1210 

1210 

1210 

1230 

1230 

1240 

1250 

1250 

1270 

1270 

1280 

1260 

1290 

1300 

1310 

1320 

1330 

1330 

1350 

1350 

1360 

1390 

1430 

1430 

1460 

1480 

1480 

1480 

1500 

1530 

1500 

1500 

1510 

1480 

200 

200 

200 

200 

200 

220 

200 

200 

200 

220 

200 

200 

200 

220 

200 

200 

200 

200 

220 

220 

200 

220 

220 

220 

240 

260 

280 

280 

280 

300 

300 

280 

320 

380 

160 

160 

160 

180 

160 

160 

160 

160 

180 

160 

180 

180 

180 

180 

160 

160 

160 

180 

180 

180 

180 

160 

180 

180 

180 

180 

180 

200 

200 

200 

200 

180 

200 

200 
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1300 

1300 

1300 

1400 

1409 

1500 

1500 

1500 

180 

200 

220 

220 

205 

260 

253 

220 

160 

170 

180 

190 

169 

200 

268 

210 

! 
I 

/ 
! 



I 04120/94 09:05 111.5 

04120/94 09:15 111.63 

04/20/94 09:25 111.75 

I 04120/94 09:35 111.88 

04120/94 09:45 111 .97 

04120/94 10:15 112.17 

I 04120/94 10:45 112.3 

04120/94 11 :15 112.42 

04120/94 11 :45 112.55 

I 04120/94 12:15 112.58 

04120/94 12:45 112.63 

04120/94 13:15 112.7 

I 04120/94 02:15 112.88 

04120/94 15:15 113 

I 
04120/94 04:15 112.92 

04121/94 07:05 113.42 

04/22/94 07:20 116.17 

I 
04123/94 06:35 116.42 

04124194 08:30 117.17 

04125/94 07:50 117.42 

I 
04126194 07:15 117.75 

04127/94 07:30 118.92 

04128/94 07:30 
0

118.42 

I 
04129194 07:30 118.25 

04/30/94 08:45 118.42 

05/01/94 118.58 

I 05/02/94 118.83 

05/03/94 119.17 

05/04194 119.42 

I 05/05/94 119.5 

05/06/94 119.33 

05/07/94 119.17 

I 05/08/94 119.67 

05/09/94 119.92 

05/10/94 119.83 

( 05/11194 119.83 

05/12/94 119.67 

05/13/94 119.58 

05114/94 . 119.5 

05/15/94 119.5 

05/16/94 119.5 

05/17194 119.42 

05/18/94 119.67 

05/23/94 11 8.25 

06/06/94 117.33 

06/13/94 116.42 

06/20/94 117.67 

07/05/94 90.08 

07111/94 87.92 

07/18/94 87.83 
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AGl Technologies Inc. WELL 6 PUMPING TEST 
AGl # 15,586.002 DATA SUMMARY 

ENGLES FARM DEEP WELL 

WATER QUALifY ANALYSES 
Field FJeld Freid Lab t:.ab l::ab 

DATE TIM.E Sp. Cpnd:-Q~Iorjde:Hardness Sp. C.onq. Chloride=Hi!rdl'less 

03/23/93 12:45 1200 200 

03/24/93 08:40 1000 120 

03/26/93 07:50 1100 140 

03/29/93 08:40 1000 140 

03/31/93 08:55 1200 180 

04/05/93 11 :1 0 1000 180 1100 140 80 

04/06/93 12:08 1100 180 80 

04/07/93 11 :53 1000 140 80 

I 04/08/93 13:18 1000 180 80 
Jilt' 04/09/93 13:25 1000 140 60 

1 
04/12/93 12:30 1000 140 80 

04/14/93 11 :00 1000 140 80 

04/15/93 12:45 1000 200 80 

04/16/93 12:00 1000 160 80 

~ 
04/19/93 10:40 1000 160 80 1100 110 70 

04/20/93 12:00 1000 180 80 

u 
04/23/93 08:30 1000 140 80 

04/26/93 08:10 1000 120 60 1000 99 70 

04/27/93 11 :45 1200 200 80 1300 160 82 

04/28/93 12:25 1100 180 80 

u 04/29/93 12:25 1100 180 60 

04/30/93 08:15 1100 160 60 

05/03/93 14:40 1000 200 80 1200 150 76 

r-: 05/04/93 07:55 1000 140 80 

05/05/93 13:25 1000 200 80 

05/11 /93 11 :25 1000 140 80 

05/12/93 1 0:40 1000 180 80 

05/13/93 08:05 1000 140 60 

~ 05/14/93 08:25 1100 160 80 .. 05/17/93 11:15 1000 160 80 

05/18/93 08:00 1100 180 80 

~ 05/19/93 08:15 1000 160 60 

05/20/93 08:20 1000 140 60 

05/21 /93 08:10 1100 180 80 

05/25/93 08:30 1000 1.80 80 
.;.;~ 

05/26/93 08:13 1100 160 60 

05/27/93 08:05 1200 180 80 

05/28/93 08:25 1000 160 80 ... 
06/01/93 09:55 1000 140 60 

06/02/93 07:55 1100 180 80 

~ 
06/04/93 08:15 1200 220 60 

06/07/93 09:00 980 120 60 990 100 72 

06/08/93 08:00 1200 200 80 ., 
.... 
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06/09/93 08:40 1000 160 80 

06/10/93 08:10 1000 140 80 

06/15/93 07:55 1000 140 60 

06/18/93 08:20 1000 180 20 

06/21/93 08:30 1000 140 60 

06/22/93 07:51 1000 140 60 

06/24/93 08:05 1000 200 60 

06/28/93 08:35 1000 180 80 

06/29/93 08:20 1100 180 80 

07/06/93 09:00 1000 200 80 1200 160 80 

07/07/93 08:15 1200 180 80 

07113/93 07:50 1100 200 80 

07/14/93 07:55 1100 180 80 

07/15/93 08:20 1100 200 80 

07/16/93 10:20 1000 180 80 

07/19/93 08:35 1000 180 60 

07/20/93 08:10 1100 180 80 

07/21/93 08:20 1000 140 80 

07/22/93 08:30 1000 160 60 

07/23/93 08:35 1000 160 80 

07/26/93 08:30 1000 180 80 

07/27/93 08:55 1000 140 80 

07/28/93 08:30 1000 140 80 

07/29/93 08:30 1100 180 80 

07/30/93 09:25 1200 180 80 

08/01/93 08:30 1000 160 80 

08/02/93 13:05 1000 140 80 1100 110 120 

08/04/93 08:25 1100 200 80 

08/05/93 08:10 1000 140 80 

08/06/93 09:15 1100 200 80 

08/09/93 09:15 1100 220 80 

08/10/93 09:40 1100 180 80 

08/11/93 08:20 1100 160 80 

08/12/93 08:20 1000 140 80 

08/16/93 08:40 1000 180 80 
1 

I 08/17/93 08:45 1100 200 80 .. 08/18/93 08:13 1000 180 80 

~ 
08/19/93 08:40 980 120 60 

08/20/93 08:40 1000 160 80 .. 
08/23/93 08:40 1000 200 80 

08/24/93 08:50 1000 160 80 
I 08/25/93 09:1 0 980 140 60 

p 
08/31/93 08:45 1000 200 80 

09/01/93 08:35 1000 200 80 

;..J 
09/02/93 08:20 1000 160 80 

09/07/93 09:25 1000 200 80 1100 120 75 

09/08/93 08:15 1000 140 60 
I 

09/09/93 08:25 1000 140 60 ... 
09/13/93 08:40 1000 160 60 

09/17/93 08:20 1100 160 60 

~ 
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09/24/93 08:20 1000 140 60 

09/27/93 08:40 1000 200 60 

09/28/93 08:20 1100 190 80 

1 0/04/93 09:25 1000 140 60 1000 99 78 

10/13/93 08:10 1000 160 80 

1 0/18/93 09:20 1000 120 60 

1 0/26/93 08:25 1200 160 80 

10/27/93 08:10 1000 120 80 

12/06/93 10:00 1200 140 80 900 140 100 

I 12/07/93 08:30 980 160 80 

12/13/93 08:30 1120 160 80 

12/20/93 09:20 1090 150 80 

12/23/93 08:15 1040 140 80 

12/28/93 08:00 1370 180 80 

01/03/94 09:05 1080 140 80 980 95 73 

01/04/94 08:00 1290 220 80 

01/11/94 08:25 1170 160 80 

01/13/94 08:00 1370 220 80 

01/20/94 08:15 1200 220 80 

01/21/94 08:20 128.0 200 80 

01/24/94 08:40 1280 220 80 

01/25/94 08:30 1240 180 80 

01/26/94 08:15 1140 160 80 

01/27/94 08:15 1240 200 80 

01/28/94 0.9:00 1320 180 80 

01131/94 09:07 1090 180 80 

02/01/94 08:25 1330 180 80 

02/02/94 08:05 960 140 80 

02/03/94 07:50 1010 160 80 

02/04/94 08:25 1310 200 80 

02/07/94 08:50 1180 140 80 1015 110 84 

02/08/94 08:05 1350 NA 80 

02/14/94 08:40 1060 140 80 

02/15/94 08:40 1220 140 80 

02/18/94 08:30 1410 180 80 

u 02/23/94 08:05 1390 220 100 

02/25/94 08:40 1210 160 80 

~ 
02/28/94 08:50 1000 120 80 

03/04/94 08:40 1320 220 80 

03/07/94 08:45 1140 140 80 1156 166 72 

03/08/94 08:15 1140 120 80 

~ 03/1 0/94 07:34 1160 160 80 

03/11/94 08:20 1260 160 80 

~ 
03/15/94 08:20 1220 160 80 

03/23/94 07:55 1120 160 80 

03/25/94 08:35 1330 180 80 

~ 
03/29/94 08:15 1300 180 80 

04/04/94 09:15 1080 120 80 1192 136 82.1 

04/05/94 08:00 1210 140 80 

04/08/94 08:15 1230 160 100 
;;J 

I 
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04/15/94 08:15 1240 140 80 

04/19/94 12:30 1400 240 100 1300 200 80 

04/22/94 08:30 1420 200 80 

04/26/94 08:15 1240 160 60 1100 140 71 

04/29/94 08:55 1370 200 80 

05/03/94 09:25 1290 180 80 1100 120 80 

05/06/94 09:25 1170 160 60 

05/10/94 09:25 1100 120 80 1200 170 76 

05/13/94 09:25 1250 160 80 

05/17/94 09:25 1380 180 80 1100 120 75 

05/23/94 09:25 1120 140 80 

05/31/94 09:25 1280 180 100 

06/06/94 09:25 1230 160 80 1100 140 73 

06/13/94 09:25 1140 140 80 

06/20/94 09:25 1180 160 80 

06/27/94 09:25 1200 180 100 

07/05/94 08:45 1320 240 100 1200 180 77 

07/11/94 08:45 1070 160 100 

07/18/94 08:45 1180 200 120 

07/25/94 08:45 1160 200 120 

1 

i 
IJI 

.. 

•• 

-· 

' 
r.l 

• 
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AGI Technologies Inc. WELL 6 PUMPING TEST 
AGI#15,586.002 DATA SUMMARY 

ENGLE FARM SHALLOW WELL 

STATIC WATER LEVELS WATER QUALITY ANALYSES 

DEPTH Field Field Field Field Lab Lab Lab 

DATE TIME (feet) p. Cond. Chloride Hardness pH p. Cond. Chloride Hardness 

04/19/93 11 :15 1000 60 20 7.5 1000 46 23 

I 
04/20/93 14:30 93.08 
04/21/93 12:30 93.08 
04/23/93 08:20 92.58 

04/28/93 12:30 92.75 
04/30/93 08:25 92.75 

05/04/93 12:45 93.17 

05/07/93 12:10 93.00 
05/10/93 14:55 92.75 
05/13/93 08:15 92.50 

05/17/93 11 :25 92.67 

05/20/93 08:30 92.58 
05/25/93 08:35 92.42 

05/28/93 08:35 92.58 
06/01/93 10:00 92.67 
06/04/93 08:25 92.50 

06/08/93 08:05 92.50 

06/10/93 08:15 92.58 

06/16/93 08:15 92.83 

I 06/18/93 08:25 92.83 
;.1 06/22/93 07:57 92.67 

06/25/93 08:15 92.83 

06/29/93 08:25 93.08 
iJI 07/02193 08:20 93.17 

07/06/93 09:10 93.08 
I 07/09/93 08:45 93.00 
~ 07/13/93 07:55 93.25 

n 
07/16/93 08:25 93.34 
07/19/93 08:15 93.17 

u 07/23/93 08:40 93.00 
07/27/93 09:00 93.17 

u 07/30/93 09:25 93.30 

• 08/03/93 08:25 93.00 
08/06/93 09:25 92.92 
08/10/93 09:50 93.00 
08/13/93 08:55 93.1 7 
08/17/93 08:50 93.17 
08/20/93 08:45 92.83 
08/24/93 09:00 93.00 

.J 08/27/93 08:35 93.25 
08/31/93 09:00 93.08 
09/03/93 08:50 92.92 

I 

• 09/07/93 09:35 92.92 
09/10/93 08:55 93.08 
09/14/93 08:50 93.08 

i 
"' 
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09/17/93 08:30 93.00 
09/21/93 08:40 93.00 
09/24/93 08:35 93.25 
09/28/93 08:25 93.25 
10/01/93 08:45 93.25 
1 0/04/93 09:40 93.17 
10/08/93 08:45 93.42 
10/12/93 08:20 93.50 
10/15/93 09:10 93.25 
10/19/93 09:05 93.25 
10/22/93 08:40 93.34 
10/26/93 08:35 93.50 
10/29/93 08:40 93.42 
11 /01/93 09:00 93.50 
11 /05/93 08:55 93.50 
11 /09/93 08:30 93.50 
11/12/93 08:50 93.50 
11/16/93 08:25 93.25 
11/19/93 08:35 93.42 
11/23/93 08:35 93.42 
11/30/93 09:00 92.92 
12/03/93 08:45 92.83 
12/06/93 1 0:05 92.75 
12/1 0/93 08:35 92.58 
12/17/93 08:30 92.67 
12/21/93 08:45 92.83 
12/28/93 08.:10 92.83 

~ 
01/03/94 09:15 92.67 
01/07/94 08:45 92.75 
01/11/94 08:30 92.83 

~ 
01 /14/94 08:45 92.83 
01/18/Q4 08:55 92.83 
01/21/94 08:25 92.83 
01/25/94 08:40 92.83 

t 01/28/94 09:05 92.83 
02/01 /94 08:30 92.92 
02/04/94 08:35 92.92 

~ 
02/07/94 09:00 93.00 
02/11/94 08:35 93.17 
02/15/94 08:50 93.08 

~ 
02/18/94 08:35 93.08 
02/22/94 09:20 93.33 

..... 02/25/94 08:50 93.33 
03/01/94 08:30 93.3 

~ 03/04/94 08:45 93.4 

- 03/07/94 08:55 93.7 
03/11/94 08:40 93.7 

"": 03/15/94 08:30 93.5 
03/18/94 08:25 93.3 .. 03/22/94 08:10 93.6 
03/25/94 08:45 93.8 
03/29/94 08:25 93.7 
04/01/94 08:55 93.8 
04/04/94 09:25 93.1 
04/08/94 08:25 93.7 
04/15/94 08:25 93.7 
04/19/94 12:40 93.8 
04/22/94 08:40 93.9 
04/26/94 08:25 94.1 
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05/03/94 08:25 95.3 
05/06/94 08:25 95.1 
05/09/94 08:25 95.3 
05/10/94 08:25 95.3 
05/11/94 08:25 95.3 
05/13/94 08:25 95.3 
05/17/94 08:25 95.4 
05/18/94 08:25 95.6 
05/19/94 08:25 95.7 
05/20/94 08:25 95.7 
05/23/94 08:25 95.9 
05/25/94 08:25 95.9 
05/27/94 08:25 95.9 
05/31/94 08:25 95.9 
06/06/94 08:25 95.8 
06/13/94 08:25 95.4 
06/20/94 08:25 95.9 
06/22/94 08:25 95.8 
06/24/94 08:25 95.8 
06/27/94 08:25 95.8 
07/05/94 08:55 96 
07/11/94 08:55 95.7 
07/18/94 08:55 95.8 
07/25/94 08:55 _ .;:_95::..:.·=-3 _ _____ ____ _ _____ _, 

Engle Shallow, page 3 



I 
I 

AGI Technologies Inc 

AGI # 14,586.002 

:STATIC WATER>LEVElS 

DEPTH 

DATE T.l~£.: (r~.e.t) 

04/1 0/93 14:45 
04/12/93 12:45 
04/14/93 1 0:50 
04/15/93 13:00 106.5 

04/16/93 10:00 
04/19/93 11 :00 
04/20/93 10:10 106.2 

04/21/93 12:15 106.7 

04/27/93 11 :30 106.2 

04/29/93 12:15 105.6 

05/04/93 12:30 105.5 

05/06/93 12:55 110.7 

05/11/93 1 0:22 106.9 

05/14/93 13:30 115.8 
05/18/93 11 :45 106.2 

05/21/93 11 :10 105.6 

06/22/93 12:05 113.2 

06/25/93 12:00 107.5 

06/29/93 12:15 107.8 

07/02/93 11 :05 110.8 

07/06/93 13:15 109.2 

07/09/93 11 :30 114.4 

07/13/93 12:25 117.1 

07/16/93 11 :10 109.6 

07/19/93 15:00 109.4 

07/23/93 08:20 114.8 

07/27/93 08:35 111 .3 

07/30/93 09:15 

08/02/93 13:20 108.5 

08/06/93 09:00 110.9 
08/10/93 08:30 107.1 

08/13/93 08:40 108.1 
08/17/93 08:30 114.8 

08/20/93 08:25 106.1 

08/24/93 08:40 108.2 

08/27/93 08:20 110.8 

08/31/93 08:30 107.8 

09/03/93 08:40 107.7 

09/07/93 09:15 106.9 

09/10/93 08:40 106.3 

09/14/93 08:40 106.9 

09/17/93 08:10 106.1 

09/21/93 08:30 106 

WELL 6 PUMPING TEST 

DATA SUMMARY 
ROBERT ENGLES WELL 

WATER:QUAU1'Y ANALY-SES 

Field Field Field Lab Lab Lab 

~p .•. qor1~ Chlpr!d.~ tf~r~I:J.E;~ §p. c;.q~.<f.·9h.1.9.ri.tJ~ tJan;J..n.~.s 

1000 140 320 

1000 140 300 

1000 140 300 

1000 140 300 

1000 140 300 

1000 140 280 1000 100 280 

1000 140 300 

1000 140 300 

1000 .140 280 

1000 140 300 

1000 160 280 

1000 120 280 

1000 140 280 

1000 140 280 

1000 160 300 

1000 140 280 

960 120 280 
900 140 280 
980 140 280 

1000 140 280 

980 140 280 1000 100 290 

980 140 280 

960 140 280 

1000 140 280 

1000 140 280 

1000 140 280 

1000 140 280 

1000 120 240 

1000 140 300 1000 98 280 

980 120 280 

1000 140 300 

1000 120 280 

1000 140 280 

1000 160 300 

1000 160 280 

1000 140 280 

980 160 280 

1000 160 280 

1000 160 300 1000 100 280 

1000 140 260 

1000 120 260 

1000 140 240 

1000 140 240 
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09/24/93 08:15 107.4 1000 120 240 

09/28/93 08:05 107 1000 160 240 

10/01/93 08:30 106.5 1000 140 260 

I 10/04/93 09:15 108.7 "1000 140 240 1000 99 280 

1 0/08/93 08:35 1000 120 260 

10/12/93 08:10 106.9 1000 140 240 

I 1 0/15/93 08:55 106 1000 140 260 

1 0/19/93 08:40 106.3 1000 140 260 

1 0/22/93 08:25 106.4 1000 140 260 

I 10/26/93 08:15 106.7 1100 140 260 

1 0/29/93 08:30 106.5 1100 140 260 

11/01/93 08:40 112.6 1100 140 240 1000 150 280 

I 11/05/93 12:40 114.7 1100 120 260 

11/09/93 08:15 106.8 1200 140 240 

I 
11/12/93 08:35 106.3 1100 120 260 

11 /16/93 08:1 0 107.6 1100 140 260 

11 /1 9/93 08:20 108.2 1100 140 240 

I 
11/30/93 08:45 106.2 1060 140 280 

12/03/93 08:35 106.3 1020 140 280 

12/06/93 08:55 105.8 1040 160 340 810 100 320 

I 
12/10/93 08:28 106.8 1040 160 300 

12/14/93 08:15 107.1 1020 160 280 

12/17/93 08:20 106.6 860 140 280 

I 12/21/93 08:30 106.3 1080 140 300 

12/28/93 07:55 105.7 1020 140 300 

01/03/94 08:50 105.9 1010 140 250 1000 100 310 

01/07/94 08:30 107.3 970 120 300 

01 /11/94 08:15 110.5 1070 140 300 

01/14/94 08:30 110.5 1020 160 320 

01/18/94 08:40 109.7 1040 140 300 

01/21/94 08:10 107.6 1010 140 260 

01/25/94 08:25 108.1 1020 140 280 

01/28/94 08:50 107.9 1070 160 320 

02/01 /94 08:15 106.1 1000 140 280 

02/04/94 08:15 106.3 920 140 280 

02/07/94 08:45 115 1040 140 280 1098 105.5 298 

02/11 /94 08:20 109.4 1090 120 280 

02/15/94 08:30 116.3 1200 120 300 

02/18/94 08:15 107.7 1130 120 280 

02/22/94 09:05 106.3 1050 120 280 

02/25/94 08:30 106.9 1020 100 240 

03/01/94 08:10 113.8 1040 120 300 

03/04/94 08:25 107.4 1070 120 300 

03/07/94 08:30 108.5 ' 1050 120 300 1107 122.6 274 

03/11/94 08:10 108.2 1110 120 280 

03/15/94 08:10 107.4 1130 140 300 

03/18/94 08:15 106.7 1130 140 300 

03/22/94 07:55 109.1 1150 120 300 

03/25/94 08:25 106.5 1150 120 300 

03/29/94 08:05 109 1150 140 300 

R. Engles, page 2 



,. 04/01/94 08:45 107.3 1150 120 340 

04/04/94 09:00 108.7 1150 120 320 1099 100.7 334.7 

04/08/94 08:05 110.3 1130 120 300 

[ 04/12/94 08:15 106.7 1130 120 320. 

04/15/94 08:05 106.9 1140 120 300 

04/19/94 12:05 105.9 1120 140 320 1100 110 290 

I. 04/22/94 08:20 107.3 1150 120 280 

04/26/94 08:00 106.9 1130 120 340 

04/29/94 08:40 106.6 1140 120 300 

05/01 /94 106.9 1140 120 320 1100 110 280 

05/17/94 115.2 1140 120 280 

05/23/94 109.8 1120 140 30.0 1100 120 290 

I 06/06/94 109 1120 140 320 

I 

I 
I 

I 

I 

R. Engles, page 3 
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TOWN OF COUPEVILLE, WELL NO. 6 (HIGH SCHOOL SITE) 

DRAWDOWN TEST 

TIME AFTER CLOCK 
START OF TIME 

TEST 

'if,' ) 0 ttM 

1 min. 

2 min. 

3 min. 

4 min. 

5 min. 

6 min. 

7 min. 
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9 min. 
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Schaefer & Bratton, Engineers 

WATER CALC. 
METER FLOW 

READING RATE 
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TOWN OF COUPEVILLE, WELL NO. 6 (HIGH SCHOOL SITE) 

DRAWDOWN TEST 
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Schaefer & Bratton, Engineers 
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SOUND ANALYTICAL SERVICES, INC . 
. SI'cCIALIZING IN INDUSTRlAL & TOXIC WASTE ANALYStS 

45 13 PI\CiflC IIIC/ J\\'1\ YEAST, TACO~il\. WASHINGTON 9!1424 • 'J'E!..El'HONE (20G)?.U-23 10 . FJ\.s'\ (206)92l·~!l47 

Report To: Town of Coupeville Date: July 18, 1994 
Revised: August 5, 1994 

Report On: Analysis of Water 

IDENTIFICATION: 
Samples received on 07-07-94 

Lab No. : 41616 

--------------------------------~---~-------------------------

ANALYSIS: 

Lab Sample No. 41616-l Client ID: Well #6 -
ICP Metals Per EPA Method 6010 

Date Analyzed: 7-11-94 
Units: mg/L 

Parameter 

Calcium 
Hagnesium 
Potassium 

Result 

38 

~ 

General Chemistry 

Parameter 

Alkalinity (as caco3 ), mg/L 

Bicarbonate (as caco3 ), mg/L 

Carbonate (as caco3 ), 

Bromide, mg/L 

Total Phosphate, mg/L 

N/A - Not Applicable 
ND - Not Detected 

mg/L 

Method 

SM 23208 

SM 2320B 

SM 2320B 

EPA 300.0 

EPA 365.1 

PQL - Practical Quantitation Limit 

PQL 

0.50 
0.50 
0.50 

Result 

350 

350 

0 

0.90 

0 . 25 

POL 

3 

3 

N/A 

0.05 

0.01 

lili~ r~por1 is ls.sucd $Oicly for tile u.>c of th: pcm111 or comp\lny to whom il is ~cJuresscd. This labot~to ry Jccrpls rc.!pon;ibilil> oul)' f<1r the dt•c rel'f•lf/llnncc o( un~l)'sl.lln accorllancc whh 

· · · · ·· ··•· - ' - -- ....... ·~- " c~""' ' ,.,,.,,.,trn l .~o •rvkc~. lnc. or ill cmillov~c& br. rc~pon.:iblr. for coo.;\q\1\llli ''' or ~pc~·inl \l., rnn0~.1 in ·'"Y kinc1 Min ~ny ~!l\OIIIlL 
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wATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSiS. .. . . ) .. : .. ' . '· .· .. 
J.X) NOT WRITE JN SHADED AB.EAS. PLEASE FILL BOXES NUMBERED 11HR.U 13 SEE BACK FOR INSTRUCTIONS . 

3. System ID 4. Circle Group 

A B 

5. County: 

~Source Type: (circle) 

.Spring 

Surface c!J 
Purchase 

7. Slllnple Taken (circle) 

!Lf~ 
~ 
8. Source No.: 

Ail.t::r 
Trcutment 

Source Name: 

l'luorid.atiou Chlorination 

Fillr:tlion Other 

'Nalc:r Soflc:m:r Tvpe 
12. Ifl&krn ft=> dhtribution. indie~~te ~, 

T~ 

Antirnonv Sb 

Arsenic 

D11rinm 

Bervllium 

Cadmium Cd 

Chromium Cr 

Copper Cu 

Iron Fe 

Pb 

Matl~8llC3C Mn 

Mercury 

Nickel Ni 

Sdc;n.ium Sc 

Silver 

Sodiwn Na 

Conductivity 

Tmbidity 

Color 

Chloride Cl 

CN 

Fluoride F 

LABORATORY REPORT 
(Do Not Write Inside This Boxl 

MCL (..8.."" Result 
Than 

l~o 

Units 

me!I. 

mg/L 

mwi. 
m,ul 

m~ 

rrw/L 

rn~ 

m!!II. 

mJ)'/L 

~ 

nl211. 

rnw'L 

m~ 

ruell. 

nWL 

mg!L 

m,g/l 

mgiL 

umhos 

NTU 

Uni1s 

nw.IL 

mWL 

nw'L 

mg/L 

mg/L 

Compliance 
Yea No 

~ 

Initials 

f_./1... .: 

MCI. - Maximum Contaminant Level / · Reference SOP #SAS-Q513 
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SOUND ANALYTICAL SERVICES, INC. 

Town of Coupeville 
Lab No . 41616 
July 18, 1994 
Revised! August 5, 1994 

Lab Sample No. 41616 - 2 Client ID: ~_aeg..___ 

ICP Metals Per EPA Method 6010 
Date Analyzed: 7-11-94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 

Result 

12 e 
General Chemistry 

Parameter 

Alkalinity (as caco3 ), mg/L 

Bicarbonate (as caco3), mg/L 

Carbonate (as caco3 ) , 

Bromider mg/L 

Total Phosphate, mg/L 

N/A - Not Applicable 
ND - Not Detected 

mg/L 

Method 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 300.0 

EPA 365.1 

PQL - Practical Quantitation Limit 

PQL 

0.50 
0.50 
0.50 

Result 

350 

350 

0 

0.59 

0.46 

PQL 

3 

3 

N/A 

o.os 

0.01 

'' I'Cjl~lt !s lxucd Eolcty f<>t \1\f usc oflhc pcrwn M comp.1ny II> wh<HI\ lll.l Jdur~~~cd. T11J.; 1.1borall>l)' ~cccpl~ rr~J'>IIn~illillly only fv r I he due perform~ nee or ans~'s is in nccordancc wilh 

u~lr)' ncctpl;,hle pthclicc. In no cvcnl •11~11 Sound lll'!·,lylic~l Sc 1Yicc~. lnc. or jls cmplO)'CC$ be rc~pon~it>l¢ Cor consctjUCnli.,lm spcciol d:llll ·'ec~ ln sny kinll or in ~ny .amounl. 

--- ~ 
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SOUND ANALYTICAL SERVICES, lN(~uL 21 193~ 
4SI3 PACIFIC l-UGHW A\' EAST, TACOMA, WASHINGTON 98424 • TELEPHONe 206-922-2310 • r AX. 206-n2-504 7 

====~~~~~--~~~~===-~==~~~~~~~=~ 
. , ~"' .. *\! !.) c: C· '.~!l .. :?t:\;; ~ · .. ·:_. 

WATER SAMPLE 1NFOR1\-IA TION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS PLEASE FlLL"OOXES NUMBERED lTIIRU 13 SEE BACK FOR lNSTRUCTIONS - - , '" 

··'lABORATORY :NtJM!3}):It -.,;·. >"'''''.';.'':.':;:; LABORA10RYREPORT 
:);Q.7:~~; , :::f5o~:ffii.i!A:;~=:.:. '. · .. ::t~~ (Do Not Write Inside Thi3 Box) 

. ~~~~~~;i~itl TC$\$ MCL Us$ R~lt Unit.s Complio.nc~ coer.-U!it 
1hAA Yes No lniti~ls 

< 

. Dutc.: Collected 
Antimony Sb 0.006 mf?./L 

·t---!J /1 c/ Arsenic As 0.05 ml?.fL 
2. SyxLt:u1 Name: 

j}tf~p narium Ba 2.0 mg!L 
L['Aif~ 

Be1Yllium Tk 0.004 mWL 
3. Sy~lt:lll m 4~ Circle Group 

C11dmimn Cd 0.~ 
.. m21L .. 

A B 
Chromium Cr O.l mg/L . 

S. County: 
COPPCT Cu 1.3 mg/L 

6. Source Type: (circle) 
Iron Fe 0.3 mg/1 

Surface €iii) Lead Pb 0.015 mwL 

SprinK Purchase M~wtcse Mn 0 .05 m&IL 

7. S~mplc Takcn (circle) Mercury Hg 0.002 mWI., 

~ After Nickel Ni 0.1 mll/1 
Trcallm."'lt 

. 

mvJL Sclcnitun Se 0.050 
8. So\trce No.: Source NtmJc: 

Silver 1\g 0.1 nWL 

/flilJP 
Sodiwn Na Nom: .-::1 t/D mg/L 5/ 

10. Collected lly: 
Thallium 11 0.002 1111'.1L 

Telephonc:~J )tJ7Sb6~5 Zinc Zn .5 .0 l1l£IL 

'' '' Jf taken afl.cr ln:ulnu:ait, circle: llardn¢SS None 99- mWL Lri-
Ftuoridati<m Chlorination Cvnuuctivity 700 II ;;;,oo umhot: If' Lfi.-

" Filtration Otho;r Tutbiditv ,l.O ·1 I NTU 

W!ilL1' Softener Type Color 15.0 Unil~ 

i2 If:4ken !Ynm do.tnhutiun, indi~:at~ ~ 
Chloride CI 150 jj?/) m,qJL y ~ 

Name: Cyanide CN 0.2 mg!L 

Fluoride f 2.0 msdL 
I J. ! 'arty to pay for testing: . VV 

4'trate a.'lN 10.0 mWL ?~ w11 o fCI(/ft 
Nitrite asN 1.0 mg/L Name: d-;' 

AddrC'J!>:Y 0$ )II ~ 9q,-vfl Sulfate so 2~ ":{t:, ID$/L 'I /{. K 
c;.dVft . , 

IDS 500 mp}L 

Telephone: (')_dlf,flt>-6/flj LABORATORY COMMENTS 
14. Remarks 

-£ A 1" -r.JC-H€P 
.......... 

~:i;~i~=t4W~a•~~g~]r;~~~,f~~@:~ .. :~':? Jb ·- · .?(16/6 - f< 
r ' MCL- Maxtmum Contammanl U:vd Reference SOP #SAS-()513 . 
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SOUND ANALYTICAL SERVICES, INC. 
SI'I'CIALIZIN<i IN INIHJSTRIAI. & TOX IC WASTE ANALYSIS 

-IXU 1'/\( 'll'l C Ill< il l \Vi\ Y I'J\ST. Ti\< "O).ft\. \\',\SIII:-:<iTON 'JI!-124- Tl'l FI'II0:-:1 ' !l!Uoi '122-2.llll. I'/\ X (206)922 -5047 

Report To: Town of Coupeville Date: June 16, 1994 

Report On: Analysis of Water Lab No.: 40812 

IDENTIFICATION: 
samples received on 06-07-94 

ANALYSIS: 

Lab Sample No. 40812 - 1 Client ID : We11 #6 

ICP Metals Per EPA Method 200.7 
Date Analyzed: 6 - 9-94 

Units: mg/L 

Parameter Result POL 

·calcium 36 0.50 
Magnesium 27 -: 0.50 
Potassium I) .,.,;2 ~g, ~ 0.50 

General Chemistry 

Parameter Method Result 

Alkalinity (as caco3 ), mg/L SM 23208 340 

Bicarbonate (as caco3 ), mg/L SM 23208 340 

Carbonate (as caco3 ), mg/L SM 23208 0 

Bromide, mg/L EPA 300.0 0 .91 

Total Phosphate, mg/L EPA 365.1 0.22 

ND - Not Detected 
PQL - Practical Quantitation Limit 

POL 

3 

3 

N/A 

0.05 

0.01 



SO.UND ANALYTICAL SERVICES, INC. 
48 13 PACIFIC IIIG HW A Y EAST. TACOMA. WASHINGTON 98424 • TEI..EI'HONE 201\-922-23 10 • FA.'< 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED 1 TiilW 13, SEE BACK FOR INSTRUCTIONS . 

LABORATOk. 'i:NUMBER .. 
LABORATORY REPORT 

'to7- .·i.fd:8tl- -~I ···:· ~(/_( ({ (o 
(Do Not Write Inside This Box) . . • .. • .:. · . :.·· . ···. ·.; .. •'• ' 

I 
·'·DATB.REC.El'ieD,. ·: · .. •":-' ' Tests MCL Leas Result Units Compliance Chemist 

tlt·~ , >: : j.:-.. dlo/ 
: Than Yes No Initials .. 

.. < 
.. ·:·.:· ... =. :·:· . . 0:·: ·: .. · :.· .. . :• . . .. . 

1. Date Collected 
Antimony Sb 0.006 mg/L 

tf)&- tJ{,- qt-j 
Arsenic As 0.05 mg/L 

2. System Name: 
Barium Ba 2.0 mg!I. 

Beryllium Be 0.004 mg!L 
3. System ID 4. Circle Group 

Cadmium Cd 0.005 mg/L 
A B 

mg/L Chromium Cr 0.1 
5. County: 

Copper Cu 1.3 mg/L 
I 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surfucc cSi] Lead Pb 0.015 mg/L 

Spring Purchase Manganese Mn 0.05 mg/L 

7. Sample Taken (circle) Mercury Hg 0.002 mg/L 

(~ After Nickel Ni 0.1 mg/L 
Treatment In:-dunent 

Selenium Se 0.050 rng/L 
8. Source No. : Source Name: 

Silver Ag 0. 1 mg!L 

Sodium Na None z '2-0 "mg/L f6 
10. Collected By: jl-. CJ!LI----

Thallium Tl 0.002 mg/L 
Telephone: ( ~~ ) (; 7 ( ..- tt,1 ') 

Zinc Zn 5.0 rng!L 

11 . If taken a!ler treatment, circle: Hardness None :2.00 mg/L .# e,. 

Fluoridation Chlorination Conductivity 700 /5(}t:J umhos !{ !1 G 

Filtration Other Turbidity_ 1.0 NTU 

Water Softener Type Color 15.0 Units 
12. If taken from distribution. indicate addrc:os 

Chloride Cl 250 ;2. 0 /) /~giL ).j f.K 

Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 
13. Party to pay for testing: 

Nitrate as N 10.0 mg/L 
·{tic/ /.J tJr 6(} tJ f1C:,t,UL 4i, 

mg/L Name: lo6 1lJ:~ Nitrite as N 1.0 

Address: rt (.1.) Sulfate so 250 _/c; /mg/l '( R r<. 
c-'"'Fri'-''"''- 'q'l z''' 

IDS 500 mg!L 
Telephone: ( lii ) &7S --"(;{,qs LA BORA TORY COMMENTS 
14._ Remarks J p 
~(. ( t£A.'l · LabQratory Sup¢ryi~4 

P/fV'Y fU ~~:~·,·_ · · ·. 
D~.te of Report: : 

u..;fit_,i.- p..(.,' 
~~ : .trc ~~&-~1.Y ... .... .. 

MCL - Max1tnWll Contarnmant Level Reference SOP #S AS-0513 

I. 

II 

1: 
q 
-! ,. 
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SOUND ANALYTICAL SERVICES, INC. 

Town of Coupevill e 
Lab No. 40812 
June 16, 1994 

Lab Sample No. 40812-2 Client ID: ·Engle Deep 

I CP Metals Per EPA Method 200 . 7 
Date Analyz ed: 6- 9 - 94 

Units : mg/L 

Para me ter Re sult POL 

Calcium 
Ma gnesium 
Potassium 

11 
10 
9.2 

Ge nera l Che mi s try 

Par a meter Me thod 

Alkalinity (a s Caco 3 ), mg/L SM 2320B 

Bicarbona t e (as Cac o 3 ), mg/L SM 2 320B 

Ca rbonate (as caco3 ), mg/L SM 2320B 

Bromide , mg/L EPA 300.0 

To tal Phosphate, mg/L EPA 365 . 1 

ND - Not De tec t e d 
PQL - Practical Qua ntita tion Limit 

0 . 50 
0 . 50 
0.50 

Re sul t 

3 40 

340 

0 

0.4 3 

3 

N/ A 

0. 05 

0 . 01 

l'hi' rcpt111 i~ i"tn-c.J ·"'' ' ld ) fc. •r lht· U\ l' c.1f the pt· r,un nr l'll tnpa ny lo '"hum il j, ;uldn·" r d. Thi' l;1hurah uy mT t'ph rt''f~Pn,ih il i l y only for thl' due: pnft•rtHit ll l'C of aua ly~ is in a~o:t:tlfllnnrc wj( h 

ioJu~ try nrn·pla h lt• pmr l k t' In " '' t '\'l'll l "hall S1H1nd ,\nal) l ira I St'l\ ic.'l'\ . l nr . n r it ' c.·mplt•)n'' ht• rt' ' (ll' l1' ih lt• lt•r n •n,t·qut·n tial nr 'lll'r ial c.lam:wt'\ in '' "'' l itu l '"in .. . " ............. . 
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SOUND ANALYTICAL SERVICES, INC. 
4813 P/\CII'IC IHGIIW 1\ Y EAST. TACOMA. WASHINGTON 98424 • TELEPHONE 206-922-2310 • FA.'< 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS, PLEASE FILL BOXES NUMBERED I 11-IRU 13, SEE BACK FOR INSTRUCTIONS 

"7. LABORATORY REPORT 
t -E'-<'(7 (Do Not Write Inside This Box) 

Tc~1s MCL Less Result Units 
Than 

< 

Antimony Sb 0.006 mg!L 

Arsenic As 0.05 mg!L 

2. System Name: 
Barium Ba 2.0 mg/L 

Beryllium Be 0.004 mg/L 

3. System ID 4 . Circle Group 
Cadmium Cd 0.005 mg!L 

A B 
Chromium Cr 0.1 mg/L 

5. County: 
Copper Cu 1.3 mg/L 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surface Lead Pb 0.015 mg/1-

Spring Purchase Manganese Mn 0.05 mg!L 

Mercury_ Hg 0.002 mg/L 

Nickel Ni 0.1 mg/L 

Selenium Sc 0.050 mg/L 
8. Source No.: Source Name: 

Silver Ag 0.1 mg/L 

, r. 1/J Sodium / Na None / CJ () mg/L 

Compliance 
Yes No 

Chemist 
Initials 

IO. Collected Oy: /( / (/vf/ Thallium Tl 0.002 mg!L 
1~~hoo~~f ~~-66~~~~~~~~~~~~~~~~~~~~~~~~~ 

Zinc Zn 5.0 mg/L 

ll . rrtakenafier . ~catmen~circl~ ~H=u~d~n=cs=s~-~~~~~N~o=n=e~~~~~:~~·-~~~~-~~~~m=~~--~~~~~~-~;;7~7~~7~,~~ 
Fluoridation Chlorination Conductivity V 700 /. /(. ' ( wnhos /II /) }{t ' 

Filtration Other_~~ Turbiditv 1.0 Nm 

Water Sofiener Type Color 15.0 Units 
12. If taken from dhtribution. indicate address 

Chloride .,/ Cl 250 /'-/f_ ' mg!L Y 
Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 

MCL - Maximum Contammant Level I Reference SOP #SAS-0513 

WHITE COPY- STATE GREEN COPY- CUSTOMER BLUE COPY - LABORATORY GO! OFNRnn r.nPV. ~l="r.lr'IIJll. l n r:r:of'c 



DRINKING WATER RL-)UEST FOR ANALYSIS 

CONTACT !/4,fl.(lt P 1//t..,L,-

COMPANY 70 WtV & P C/)~V {t.,U:: ~~ 
ADDRESS ,Po t3 Z ~.) ,. Sound Analytical ~ Services, Inc. 
CITY/ STATE/ COUNTY CIJ rJ ?~ f/ f 1-- L. r:::: I 1"11!· 1r, /L1 

() r / ,.,. ,. '&~~ '& -z·/ 
PHONE 7--- ft;l I n 7f> -r,., b l/ 

0 

4813 Pacific Hwy. E. 

Tacoma, WA 98424 

(206) 922-2310 

SAMPLE INFORMATION SEND REPORT TO STATE HEALTH DEPARTMENT? YES NO 

SAMPLED BY ----------- SEND REPORT TO COUNTY HEALTH DEPARTMENT? YES NO 

REQUESTED ANALYSIS 

INORGANICS ORGANICS MICROBIOLOGY 

SYSTEM 10 DATE TIME 

1 IA/tZLk :J/-b r/i -
2 fi/1;6 L & .. [?E£ ~~l_v_7_~ll 

PI Sf PV VOC EDB PST HRB TC FC FS EC Cl 

---.. 
3 

4 

5 

OTHER ANALYSIS ------------------­

OTHER ANALYSIS ------------------­
SPECIAL INSTRUCTIONS: -;rJ?t;-r ~h(. ,/Jl- 1( IJ LIN rr,rl j5LCA!l.RCJ~1/,1 ?'~ _.Ct117 !S(!-1/~rrr::(> CALC!Vd 

,;<f;t C ".lG' S 1 UM / fOLJ SS lfi,NJ J 5ol2/l//Vl/ ,£%/2.0"'11P0 C/iLo!L ;[?6 J ~Vt_H-TC' 

6 

7 

.ANALYSIS CODE: 7CJ/A L- ?J-JO~?/IA'Ie / )-//1/LfJ/1/(::;$5 I 1/- Ct)N!/t/C-11 /Vc6 
INORGANICS: COMPLETE INORGANICS = Cl PRIMARY INORGANICS = PI SECONDARY INORGANICS = Sl PHASE II & V = PV 

ORGANICS: VOLATILE ORGANIC COMPOUNDS= VOC EDB/DBCP = EDB PESTICIDES= PST HERBICIDES = HRB 

MICROBIOLOGY: TOTAL COLIFORM= TC FECAL COLIFORM= FC FECAL STREP = FS E COLI= EC 

Relinquished by Daterrime Received by ([) 1 I Ltp /~ Daterrime C:,-7-"r<f- /2.' 
Relinquished by .~ Date/T1me Rece1ved by Date/Time 
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SOUND ANALYTICAL SERVICES, I NC . 
. 111 1.1 l 't\ ! "II I! . I ll< ; t l \\"t\ Y b\~T. T ,\ ( ·o~lt\. \\'1\Si ll :-.'< iTO:-.: 9X-!24 · Tl' l.l ' l' II0:-.' 1·. !2U<o)'J~2 · 2.\IU . 1'1\X < 206)'!22·.~ 0·17 

TRANSMITTAL MEMORANDUM RECEIVED 

JUN 21 1994 
DATE: June 16, 1994 

TOWN OF COUPEVILLE 
TO : Harold Dill 

Town of Coupeville 

LABORATORY NUMBER: 40812 

Two water samples were received for ana lys is at Sound 
Analytical Services, Inc. , on June 7, 1994, and was assigned 
Laboratory Work Order Number 40812 . 

Enclosed is a copy of the completed Wa shi ngton State 
De partme nt of He alth Drinking Water Report. Copies o f this 
report have been sent to the following partie s: 

/ Client 

State Health Department (Olympia & Regional) 

County Health Department 

Othe r 

If there are any questions regarding this work order, please 
do not hesitate to call me .at (206) 922-2310. 

Sincerely, 

~~~dt X C-"~ J!, .... #-
~~christopher Shae~~r 
Project Manager 

JCS : tm 

'l'hi.s rqu,rl is i~'UC.'tl ~t •k ly lt•r the U\t.' tlr tlw pc.·"''" 11r n •mpany ht "luHn it i.s otdd rc.•" t.' t. l. ' l'hi' l;•t•c,ra ltny :trn.-pl' ll'' l'' ' ' ''iltilily t•nl) 1,,, lht· due.· pc-1 ft •rmann.· tlf n nalys i~ in ;u..-c.:n rc.Jnnrc with 

; ... .... ~. ........ ,. ,,,.. ~, ,,. n t:wtin• In no C'\T nl ' hall S,ltll\d t\n.il\ tit a l ~,. ,,in·'· lnr. or ih t' IHp lt '~ l'l'' ht• u·~pun,ih lc.· feu , ·o n,t·qurnt i;ll or 'P''n.1l d.11 11:'f ' '' in ;my ~ind n r in any ftiiHHIIl l. 

,, 
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SOUND ANALYTICAL SERVICES, INC. 

Town of 
Lab No. 
May 13 , 

Coupeville 
39815 
1994 

Lab Sample No . 39815-1 Client ID: 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5-2-94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 
Sodium 

ND - Not Detected 

Result 

25 
18 

9. 8 
160 

PQL - Practical Quantitation Limit 

Well #6 ---

1.0 
1.0 
1.0 
1.0 



SOUND ANALYTICAL SERVICES, INC. 

lown of Coupeville 
Lab No. 39815 
May 13, 19 9 4 

Lab Sample No. 39815-2 Client ID: Engle Deep~ 

General Chemistry 

Parameter Method Result 

Bromide, mg/L EPA 300.0 0.49 

Chloride, mg/L EPA 300.0 140 

Sulfate, mg/L EPA 300.0 28 

Total Phosphate, mg/L EPA 365.1 0.44 

Alkalinity 
(as CaC03), mg/L SM 2320B 350 

Carbonate 
(as CaC03), mg/L SM 2320B 0 

Bicarbonate 
(as CaC03), mg/L SM 23208 350 

Hardness 
(as CaC03), mg/L EPA 130 . 2 71 

Specific 
Conductance, umhos/cm EPA 120.1 1,100 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5-2 -9 4 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 
Sodium 

N/A - Not Appli cab l e 
ND Not Detected 

Result 

8 . 9 
9.2 
8.5 

180 

PQL - Practical Quantitation Limit 

POL 

1.0 
1. 0 
1.0 
1.0 

POL 

0.05 

5 

5 

0 .01 

2.5 

N/A 

2.5 

2 

100 

-p011 i~ i•~uc.J ~olcly (nr lhr u~c <>(I he pcr~nn or mmp.1ny lo whom il i~ ad.Jrcs~cd. ll1i~ lahomh11y ,,.·ccpl~ rc~p<lll'ihilily only f<>r 1 he '""' pcrfunn:u1rr of a11:~lp;is in al'ro>rdonrt• "ilh 

Y an·q•lablt' pm<"lkc. Inn<> C'l'cnl shall S<'uno.l 1\n:Jiyl iral ScJYiccs. Inc. <1r i l~ cmpl<>ycc~ he rc~r><•n,il>l.c f<>r t't>n'C<JUCnli:~l <1r ~pcrial tl;,mafcs in any kind 1•r in any all>< Hill I. 

,. 

, . . , 

:·! ... 
•: 

, I 

ij 
,. 

~!l 
I. 
t· 
•I 

't 

:: I 
I 

' 



- - - ....., ~ LJ"/r/NJ{iftJG WATrn F<~Ui:.~T f-uR AIVALr·sJS ~~-- ~ -, 
CONTACT f/ll-fLI2CcP /ZfL,. L-
COMPANY Pw-1/ IPP C&v f:i;;VtLA- t::' · @ 
ADDRESS 6rJO Mf!' ?~} eo;; 7 Z-L Sound Analytical ~ Services,lnc. 
CITY/ STATE/ COUNTY CCJv Pr-£V!t-L-6', Vt//{ Y~"2- "Sv 

) 

PHONE 7AJ b I~ 7C£- 66'?S 

4813 Pacific Hwy. E. 

Tacoma, WA 98424 

(206) 922-2310 

SAMPLE INFORMATION D r"IYJ 
SAMPLED BY ~ ~ 

SEND REPORT TO STATE HEALTH DEPARTMENT? YES ~ 
SEND REPORT TO COUNTY HEALTH DEPARTMENT? YES @) 

REQUESTED ANALYSIS 

SYSTEM /0 DATE TIME 

1 t11E '-L -14 6 v----z-c# tJ ZJO 
2 t!IVCL.~ .OtS~// \J-uJN & Cf51 :2 
3 

4 

5 

6 

7 

IN ORGANICS ORGANICS MICROBIOLOGY 

Cl PI Sf PV VOC EDB PST HRB TC FC FS 

OTHER ANALYSIS ------------------­

OTHER ANALYSIS -------------------

EC 

SPECIAL INSTRUCTIONS: frz"/ Foil, ~ AC-f(A U.N II ,Y l /5!CAf- i]IJ;t/ /t1e., C/J!Li50olf//J -rc,c C4L C!U~ 1 /1//c:-NE<; lv.,y 

.f?a 7/t ~5 ;vn / §O t? I V /'1 / 8 fl-(} M I iJ r5' , C ,li C- ~fL I /) C:!" / 5 CJ L- 1;::: 4 · 'It( 
7

. -

ANALYSIS CODE: fo7JfL- ?II05?f!,{/'f.£" / JIA/{_J/A/t£3 5 J-5?ct:-j/-JC CtJNf/C/t:-7//~CC 
INORGANICS: COMPLETE INORGANICS = Cl PRIMARY INORGANICS = P( SECONDARY INORGANICS = Sl PHASE II & V = PV 

ORGANICS: VOLA TILE ORGANIC COMPOUNDS = VOC EDB/DBCP = EDB PESTICIDES= PST HERBICIDES = HRB 

MICROBIOLOGY: TOTAL COLIFORM= TC FECAL COLIFORM= FC FECAL STREP = FS E COLI= EC 

Rel~nqu~shed by Date!T~me Rece~ved by .--'?-:"'""'?) I CU' \ r:s Date/Time r a·-._:x-

ReiJnquJshed by Date!TJme Rece1ved by Date/Time 
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SOUND ANALYTICAL SERVICES, INC. 
4.~13 1'1\CIFIC IIIGII\\'1\ Y E.t.SJ". Ti\COMI\. Wi\Sl ii:-."GTON 98424 · T ELEI'IIONE (206)922·2310. FAX (20<.)n2-5047 

TRANSMITTAL MEMORANDUM 

DATE: May 13, 1994 

TO: Harold Dill 
Town of Coupeville 

LABORATORY NUMBER: 39815 

Two water samples were received for analysis at Sound 
Analytical Services, Inc., on April 28, 1994, and were 
assigned Laboratory Work Order Number 39815. 

If there are any questions reg.arding this work order, please 
do not hesitate to call me at (206) 922-2310. 

Sincerely, 

x-t<~¥ 
~ Christopher Shaeffer 
Proj ec t Manager 

f " "I'"'' i' iS<U<'d snkly f<'T thr u~r <>fth r prr~on ••r n•mp~ny lo whom il is ~dJrr•srd.ll>i~ lnlwrnl<lly n~~cpt~ rC.' J"'"'ihilily on ly f• •r I he d11C pcrf~>rmann: nr nnal)•>i< in •r··••r.I:.,,.·r with 

ll ... l !Y .1 tYrnl:,hll' n r :u ·f in• Inn,, r\·rnf "h:lll Stwntl Anal\1inil Sr.tvicr~. rnc. o r j( ~ C' ll\ 1'110 \ 'C'C'S he rc~pt'l fl ~ih iC' ft'~r ron<.rqucntin1 tlr ,c;;p('cial d:tllli'\~(\~ in any kind Ill' in :111y :llllt'lll\f. 



TO 12058585007 

SOUND ANALYTICAL SERVICES, INC. 
SPECIALIZING IN INDUSTRIAL & TOXIC WASTE- ANALYSIS 

4<!13 PACIF1C HTGHWJ\ YEAST. TAOJMA. WJ\SHTNGTON 98WI· TET, EPHO!:-.'E (200)922-2310 ·FAX (l06)9.U·~04i 

Report To ~ Town of Coupeville 

Report On: Analysis of Water 

IDENTIFICATION: 
samples received on 04-21-94 

Da te: May 5, 1994 

Lab No . : 39662 

------ - ---------- --- - -~------ -------------~-- ------~ -- ----- ---

ANALYSIS: 

Lab Sample No. 39662-1 Client ID: We1l #1· :1 

General Chemistry 
Units; mg/L 

Parameter Method Result 

Bromide EPA 300 . 0 0.58 

'l'otal Phosphate EPA 365 . 1 0.23 

Alkalin~ty (as Caco3) EPA 310.5 370 

Bicarbonate (as CaC03 ) SM 2320B 370 

Carbonate (as CaC03 ) SM 2320B . 0 

ICP Metals Per EPA Method 6010 
Date Analyzed; 4-25- 94 

Units: mg/L 

Par9meter 

Calcium 
Magnesium 
Potassium 

N/A Not Applicable 
ND Not Detected 

Result 

36 
43 
13 

PQL - Practi cal Quantitation Limit 

POL 

1.0 
1.0 
1.0 

.POL 

0.05 

0.01 

2.5 

2.5 

N/A 

F' .l3'3 

.. 

.~ 
I 
·' 

, . 
ul 

!'I 
~ i ., 
II • 

~ i 
fi 
'· 

., 
I. 
·' 
il l 

II 
II 

II ,, 



08-(14-1994 01: 06Pf'1 FROf"·1 TOvJN OF COUPEVILLE TO 12068586012)7 P . 03 

SOUND ANALYTICAL SERVICES, INC. 
4813 p J\CIFIC HIGHWAY f.AST, TACOMA. W ASHlNGTON 98424 • TELEPflO~"E 206-922·231 0 • FA-'< 206·92 2·5047 

I wATER SAMJ>LE INFORMATION FOR INORGANIC CHE1VfiCAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED 1 TIIRU 1 ~ SEf-" BACK FOR INSTRUCTIONS . . . ' ..... • . 

J. · LJ\.B!JRf\.TO~ Y·.NtJMBLR·· :·::~.; ~t:: .. .. J ;: io7 ~- ·:··cjj?J tf;c;:ii)?;;',.. ..... ~ .. : 
i·.oAni:ru·:cEi~rro;.~~~~<·;:;:;. · · - · ·.· ... ~' 

,t"g'{Jf!j}:{}},?/?::.J o~·· 
· I. D1:1tc Collected 

tf ' t.fr--/Cf-9 
I· '2.. System Name: 

I 
I 

I I 
I 
I 
I 
I 
I 

/))£LLdij 
3. Sy:Jtcm ID. 4. Circle Gro\lJ) 

A B 

5. County: 

6. Source Type: (circle) 

S\trf.'\CC @ 
Spri~ Purchase 

c::)"'" (circi') 
c Aflcr 

Tre.~tmen Treatment 

11. =urcc No.: Source N11me: 

10. Collcct<.:d By: ff {7/L-\., 

Tck!Jhone: ( '(A6 ) 61t-{trr' 
11 . If taken nftcr treatmenl, ui.ru}r;; 

Ta;!A 

Antimony 

Arsenic 

Barium 

Bcrvllium 

Cadmium 

Chrouiilllll 

Copper 

Iron 

Lead 

Man~l!Xlese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thalliltm 

Zinc 

Hardness 

LABORATORY REPORT 
(Do Not Write hlsidt~ ·nus Box) 

MCL r .c5S R~h Unit.< Complia.na Chcmi~ 
Th:ul y~~ No Jnilials 

< 

Sb 0.006 mg/L 

As 0.05 mg/L 

& 2.0 m,t!}L 

Be 0.004 msdL 

Cd 0.005 mg/L 

Cr o. 1 msvL ·. 

Cu 1.3 m)l!L 

Fe 0.3 mg!L 

Pb 0.015 mVI.. 

Mn 0.05 mgiL 

He 0.002 mg/L 

N'i 0.1 J..llS!,/L 

Se 0.050 m£/L 

Ag 0.1 mg!T. 

Na None /:1/} mAIL ?6 ....... 

11 0.002 mS')L 

Zn 5.0 mi:IL 

None ~,Po mWL /JJ~ 

C:!uoridatiou Chlorination Conductivity 700 /.,.;}/)/) umhos N /(/~ 
'/ 

Filtration Other Turbidity ].0 N11J I 
W.1ter Softener Type Color 15.0 Units 

12. Jf LOl:o:n lium dialltblrtion, indio.liC ~ JM rng/L ..J ~ Chloride Cl 250 
I 

I 
rui?)L Name: Cyanide CN 0.2 

Fluoride f 2.0 mg/L I 
!3. P11fty to pay for tec<>ting: 

Nitrate a.~ N 10.0 mWL ·pwAI ~p- ... 
N11me: ~vff:iV 1t.A» Nitrite asN 1.0 m!1/L 

Address: f?oJ!, 72.--S ... Sulfate so .. 250 '1 m.e/L "' PJ!/ 
~ v ,P ev I t..Le: -C(tt;z;?ff 

mi!!L 
I 

Telg>_honc: (LJ6) 61C6-66r) 
TDS 500 
LABO:RATORY COMM.i'.NTS 

14. Remarks 
I' -e - r7 1~~~~~~;:~?:;;."!'~~~.;;~, ? t; }lf¥Jl ~ 

. .r 
Reference SOP #SAS.05 D 
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I; 
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I 

I 

~O.UND ANALYTICAL SERVICES, .INC. 

Town of Coupeville 
Lab No. 39662 
May 5, 1994 

Lab Sample No. 39662-2 Client ID: ~~werl #4 

Parameter 

Bromide 

Total Phosphate 

Alkalinity (as CaC03 ) 

Bicarbonate (as CaC03) 

Ca£bonate (as CaC03) 

General Chemistry 
Units: mg/L 

Method Result 

EPA 300.0 0.29 

EPA 365.1 0.09 

EPA 310.5 420 

SM 2320B 420 

SM 2320B 0 

ICP Metals Per EPA Method 6010 
Date Analyzed: 4-25-94 

Units; mg/L 

Parameter 

Calcium 
Magnesium 
l'Otu.ssium 

N/A - Not Applicable 
ND Not Detected 

Result 

81 
54 

8.7 

PQL Practical Quantitation Limit 

PQL · 

1.0 
1.0 
1.0 

POL 

0.05 

0.01 

2.5 

2.5 

N/A 

·-------.._.A.,P.l_\:.~~r th.o: liSe or th~ pasL•n or cornpany to whom it IF> lid(!~. Thl$ IOOOI'Iltory a«epts rcspon<>ibilily oo.ly for the due perf<lN>1•nL, '·'f ,,n~ly1'~ in ~-.;~rtl~n'~· "'ith 

·-~1<·~~~-~.~~.!f:tic.o~l ~.vm. Inc. or ib t:mploy~ be rt::llpOD3l'blc Cor co=qncntiAI or ~·I d.~~~ in all)' J.:.ind or ii! any amoUtlt. . 
• • ! "'"" 

. . ' 
• •• I . ' 

;: 



~·.._.__.__. ______ ~ ....... ·=···~ .. ·---~ 
138-134-1994 01: E17PI"I FR0f1 TOWN OF COUPEVILLE TO 12068586007~'~'"'' ··)!::"'~"''< . 

• ..... 'd\Jc.... ... ~ ..... .. 

SOUND ANALYTICAL SERVICES, INC. 
4813 PAC!FlC HJGHW A Y E/\ST, TACOMA.. W ASH11'10TON 9&424 • TELEPHONE 206-92Z-23! 0 • FAX 206-922-5047 

- -

WATER SAMPLE IN FORMA 110N FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE rN SHADED AREAS PLEASE ffiL BOXES NUMBERED 1 THRU r:l SEE BArK FOR INSTRUCTIONS . . ' -1 · ~RAro~.;~u;lR:-.'.~'-:.;:~~- ·:·-.. LABORATORY REf-'ORT 

::·io7 i ·,:.f.f.i:ft;~·.w:- · :.:·~a;? :, (Do Not Write Inside This Box) 

lf~~~2t~$i~#:; 
T~~ MCL Lcsr; Result Uni~ Compli~.:e Ch~;~,..ist 

Than Yes No Initials 
< 

1. Dutc:: Collect.~d 
Antimony Sb mf!fL 

fJ '-1-I 9 -.ff__ 
0.006 

I 
- --

1\rscn.ic As o.os mg/L 

2. Syxtcm Name: 

.Ill 
Barium Ba 2.0 mg/L 

I !J)F-LL Beryllium Be 0.004 mgJJ. 

3. System ID. 4 . Circle Gruup 
Cadmium Cd 0.005 mg/L 

A D 
Chromiwn Cr 0.1 m.e/L -···--

5. Cl)lmty; 
Copper Cu 1.3 mllii 

6. Source Type; (~,;irde) 
Iron Fe 0.3 mwr. 

Surf11cc ~ Lead Pb 0.015 mg/L 

S 'n.e _ __ P.I:'! Purvhase Mangnnese Mn 0.05 ID!!/L 

7. Samplt: Taken (circle) Mercury Hg 0.002 mf!/L 

· (~etor:_:) After Nickel Ni 0.1 IIl.,I(/L 

rr~.:nunent Treatment 
Seleniwn Se 0.050 me/L 

8. Source No · Source Name: 
Silver A$, 0.1 mg/L 

Sodilun Na Non~ c.,...).. uWL P8. 
10. Collected Dy: If.. D1 LL 

'Thallium 11 0.002 rng/L 

Tdcphonc: (Ub) 6 =N'-~ 9S 
Zinc Zn 5.0 tn.P)L 

l l. If taken z.fler !rcal.ment, circle: Hardness None .L/L/{) mg/L mr!--
Flnorid.stion Chlorination Conductivity 700 I 1/JO umhos tl fflrl-

-~ 

Filt.rntion Other --·- TurbiditY 1.0 NTU 

I Water Softener Type Color 15.0 Unil'l 
12 lfW<..cr. L'um d:suiW.ioll. indiC41a ~dd=l !'? d f!_JU· Chloride CJ 250 mg!L 

I 

Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 m2/L 
U. PArty to po.)' for testing: 

Nitrate a.'l N 10.0 rw.IL 

Name:~lll OF t!o l..l,p£ v ;//If'- Nitrite asN 1.0 ulgiL 

rtddrcss: Pot> r.,;J.S Su1falc so 250 :11-- m.e!L ,J £U 
~u.,ocvi !ltj CJ);t 9?.:l.37 

~s 500 rn,qJ1 
I .. 

Telephone: (.A;J t,) (, 7-J'-h/,9 S: LAB ORA TORY COMMENTS 
14 . Rem aries 

:~~~~~~~i~~x::;s;::r:~tJ~b~J~£~''};';':~; 
I 

-
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SOUND ANALYTICAL SERVICES, INC. 

Town of Coupeville 
Lab No . 39662 
May 5 , 1994 

Lab Sample No. 39662-3 Client ID : : Well ' #5 · ~~ 
' 

Parameter 

Bromide 

Total Phosphate 

Alkalinity (as caco3 ) 

Bicarbonate {as CaC03} 

Carbonate (as CaC03) 

General Chemistry 
Units: mg/L 

Method 

EPA 300.0 

£PA 365.1 

EPA 310 . 5 

SM 2320B 

SM 23208 

Result 

0.26 

0.09 

410 

410 

0 

ICP Metals Per EPA Method 6010 
Date Analyzed! 4-25-94 

Units : mg/L 

Parameter Result PQL 

Calcium · 64 1.0 

Magnesium 48 1.0 

Potassium 10 1.0 

N/A - Not Applicable 
ND Not Detected 
PQL Practical Quantitation Limit 

POL 

0.05 

o . o1 

2.5 

2 . 5 

N/A 

. . 
: 

. . . . . . . . . . . . 



···---
08-04-1994 01: 08PI"I FRDr1 TOWN OF COUPEVILLE TO 12068586131~7 P . 05 

SOUND ANALYTICAL SERVICES, INC. 
-1&13 PACfFIC HlGftWAY EAST, TACOMA. W ASH!NGTON 98424 • TELEPHONE 206-922·23 l 0 • FA-'< 206-922-5047 

I -- WATER SMIPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRJTE IN SHADED AREAS, PLEASE FILL BOXES NUMBERED I TI-ffiU 13 SEE BACK FOR INSTRUCTIONS 

1\. B 

Compliance 
Yes ;>;o 

Chcrnist 
Initial~ 

I 5. Counl)': 
~~~~------~~Co~,~~~--~~Cu~-~~~1.3~--+----4---------+~~-+----+---4------~ 

11. Soutl;t: Type: (circle) 

Chromium Cr 0.1 nWL 

mg/L 

I 
I 

@ 
Spring Purchnse 

Sample Tilkcn (circle) 

Iron 

I....cad 

Mercury 

Fe 0.3 mf;V'L 

Pb 0,015 rnWJ. 

Mn 0.05 ,nutfL 

Hg O.<Xr2 ITlJ!!L 

.<~or~ mg/L 1\.t'ter Niclccl Ni 0.1 
~~~----~~~~~--+----~-----------+~~-r----~--4-----~ 

nw.IL 

IIij!./L 

~ ~enl 
8. Source No.: 

TrCB.tmc:nt 
Selenium 0.050 

Source Name: 
Silv~:r 

Se 

0.1 

ml!lL ?13 I Sodium 
10. CollcL*.'tl I3y: H• .i)Jli- . 

11 

Na None 

I~ 

mWL 

m~ 

I Th~um ~ 

I 
Telephone: (:Z.O,~>) /...., A_/" /'u' t-v~ . . ==----t-=-~=;.__t---t-------+~:..:::_+---+--+----l 

ft?'f'A',..t:Vl~ l.mc Zn 5.0 

I 
I 
I 
I 
I 

I. 

1 ).' rr taken aflcr trentm~nt, circle: 

Fluoridation Chlorination 

Filt.-ulion Other ---
Wul~:r Softener Type 

Name: 

Hordl1ess 

ConduclivilY 

Twt>idity 

Color 

Chloride Cl 

Cyanide CN 

Fluoride F 

Nitrate asN 

Nitrite MN 

Sulfate so 

None mgiL 

700 /. f)()f} uxnhos · tJ mi.-, 
1.0 NT{] 

15.0 Units 

250 m~ 

""' 
12~ 

1 
0.2 mWL 

2.0 mg/L 

rng/L 

m2/L 

mg!L '-J RV 
I 

twu'L 

........... 



~1"0_::'t;:14~1994 CH: 12Pf'l FR01'1 TOWN OF COUPEVILLE TfJ 1205E::>850D? 
~ .. :;:J•-· -

SOUND ANALYTICAL SERVICES, INC. 

Town of Coupeville 
Lab No , 3 9 6 6 2 I May 5, 1994 

II 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Lab Sample No. 39662-4 Client ID: Bills Well .. J. 

Parameter 

Bromide 

Total Phosphate 

Alkalinity (as caco3 ) 

Bicarbonate (as CaC03 ) 

Carbon~te (as Caco3 ) 

General Chemistry 
Units : mg/L 

Method 

EPA 300.0 

EPA 365.1 

EPA 310.5 

SM 2320B 

SM 2320B 

Result 

0.33 

0 . 09 

390 

390 

0 

ICP Metals Per EPA Method 6010 
Date Analyzed: 4-25-94 

Units: mg/L 

Parameter 

Calc i um 
Magnesium 
Potassium 

Not Applicable 
Not Detected 

Result POL 

31 1~0 
48 1.0 
18 1.0 

N/ A 
ND 
PQL Practical Quantitation Limit 

0.05 

0.01 

2. 5 

2 . 5 

N/A 

J/"' 

' . . . . ~ ... 



............. ::.~· ............ a-..-.. ~~-~z-.z-.-.sa-.-..a 
. ..,...~M,•W=ot::.1riM.w-m:> • . 

~ - 08-04- 1994 ~~:09PM FR0/1 TOWN OF OJUPEV 1 LLE TO .12068586007 P.06 

I SOUND ANALYTICAL SERVICES, INC. 
4

g 1J PACifiC HJGHW AY EAST, TACOMA. W ~IID:GTON 9&424 • TELEPHONE 206-922-13 l 0 • r A.'( 206-922·~047 

I \\' ATER SAMPLE INFORMATION FOR INORGANIC CREMICAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED I THRU 13 SEE BACK FOR J:NSTRUCDONS . , 

, .~~(:L\Tq~Y:?:-J!MB.El} ·: ·:,~fr:~': .. ~::~: LABORATORY REPO.RT 

·:l 07 ·: .. :.3·: · =.Cf.tt;g~;.:; . ··:: ··'·· 

I ~~;~;~~$~~1),;~ 
~ie Collcdcd . 

I 
I 
I 
I 
I 
' 

CJ~- rq -qCf 

· 2. Svslcm Num~: 'cxu $" UJ~ 

J . System ill 4. Circle Group 

A B 

1-----
5. County: 

6. Soun;¢ Type: {circle) 

Surfac.c ~ 
SErinB Purcha:sc ·--. 

7. Sampk Taken (circle) 

!-<'~ ( B~ After 
l rcaullent Trerttment 

f-::--=- · 
8. Source No.: Source Name; 

I W. Cnllcct<..'d By: /1-, 1/ll..-c; 

Telephone: (~ ) '']S' -(,t q;~ 

II. Tftakcn alter tre.1t.ment, circle: 

Test~ 

Antimony 

Arsenic 

Barium 

Bcrvllium 

Cadm.ilml 

Chromium 

Copper 

Iron 

Lead 

Man~ancsc 

Mcn;UIY 

Ni'ckel 

Sclct'iwu 

Silver 

Sodium 

Thalliuro 

Zinc 

Hardn~" 

(Do Not Write Inside This Box) 
MC:L ~ Rc:;ult tlnits Compliance Chc-mi~ 

Thr:n y~ No Initials 

< 

Sb 0.006 rng/L 
- ---·--·- - - --

As 0.05 IDf.'./L 

Bn 2.0 mg/L 

Be 0.004 mWl 

Cd 0.005 mF/L 

Cr 0.1 mWL 
Cu l.3 mg!I. 

fc . 0.3 mg/L 

Pb 0.015 mx/L 

Mn 0.05 mWL 

1-4; 0.002 nwL 

Ni 0.1 mgiL 

Se 0.050 nw'L 

Ag 0.1 mNL 
Na None /tJ() mg/L f6 

1l 0 .002 mg/L 

Zn 5.0 mp/L 

None .;J4tJ nWL ,<{<f., 

Flt!oridation Chlorination Conductivity 700 ;, I tJtJ umhos ;/ Nl,. 
. , 

Fiitration Othc:r Turbidity 1.0 NTIJ I 
Water Softener Type Color 15.0 Units 

! ~- If t~lc.~n fmm di,tzibutiun. i...Ji,·.ate ~ 
//£! !?.K Chloride Cl 250 m.P/L y I 

Nnmc: Cyanide CN 0.2 mp/L 

Fluoride F 2.0 m~ 
13. Party to pay for testi~ 

Nitrnte ~CI)JJ 0 ~ asN 10.0 rng/L 

I Name: £!. ~ u I~ V 1 /.. v Nitrite 11SN 1.0 mg/L 

Address· f~t!> ~~r Sulfate so 250 :23 mg!L '{ .P..K. 
~oc)./ti-C!- r~ ~g-z.~ 

Telephone:(~ ) t1~-uq~ 
IDS 500 mg/L 

LABORATOIW COMMENTS .. 
I 

14. Rcmurb 

~·~:~~;,~;;~:.:f£V~~~.i~x5~;:~,:~~·\::j:f.:?~~~~~:~~Jt~:~:r.:~:<-'~;-; I 



I 

--------·------·---·· 
... ... •• or;·~tt.~,..., 

08-04- 1994 01: 13PI1 FROI"l TOWN OF COUPEVI LLE TO 1206858bii3~<""""""-'-'~-,~::.·.--·---

SouND ANALYTICAL SERVICES, INC. v · 

~own of Coupeville 
Lab No. 39662 
May 5 1 1994 

I Lab Sample No. 39662 - 5 Client ID: Engle Well ~ 

I 
I Parameter 

Bromide 

General Chemistry 
Units: mg/L 

Method 

EPA 300.0 

Result 

0 . 69 

I Total Phosphate EPA 365.1 0.08 

I 

I· 

I 
I 
I 

Alkalinity (as caco3 ) 

Bicarbonate (as Caco3 ) 

EPA 310.5 

SM 2320B 

350 

350 

:arbonate (as CaC03) SM 2320B 

ICP Metals Per EPA Method 6010 
Date Analyzed: 4-25 - 94 

Units : mg/L 

Calcium 
Magnesiurn 
Potassium 

Not Applicable 
Not Detected 

Result 

12 
12 
8.8 

N/A 
ND 
PQL Practical Quant itation Limit 

0 

PQL 

1.0 
1.0 
i.o 

0.05 

0.01 

2 . 5 

2.5 

N/A 

I 

I 
· • · · • •·· '-- '' ·' ...... ·.r .,., ···""·~ , ., '"'"""'"" ;., ·.vhom j( i· . .-1ddr=cd. Tbi::- klb(tmorj .xajm n:zponslbUrty out; for U1c diiC pcrfomlnncc or nnRiy.<i.< in n~Cclr!lllnc-C wifh J; 



I !It"-:.:..· - ~~-~-~-- ~· ----~....:.· ;,;.;:---..._.,,,"""'"'""''~:.co~Y'"""'-." 'i&t.::i:lti<-...• ' W''ri"H 'S'i+ISMi~·•"'n•'iVfl~ddj(r~~ .. ..,. .. ,,._.,: . ...,, ..... ...,, .""', .,~-,-- .,,,_ .... . ,., . .,.,.K.'«'N i'." 

0:3-04- 1994 01 : 09PI'1 FROM TOWN OF COUPEVILLE TO 12058586007 
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I 
\VATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 

f)() NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED 1 THRU 13 SEE BACK FOR rNSTRlJCTIONS . ' 

. ;l_ABOM:qq~a!Sk '~·:c':: . ····_- : LABORATORY REPORT 
·,;i . ..;.;-,: :· . ·:0t:2J~" [ ·;5~-- -~ (Do Not Write Inside This Box) . 97:-: '(' . .. : .--(R;,; -·.: .. ::··-- .. -::-,. •.•. :· . .._.._ 

r 'iX?:i5q~;;,~~z~ 
T~l$ MCL L¢ss Result Unit.s Compliance Chc:-m;st 

Than Yes No Jnitia.ls 
< 

I 
L Dulc: Collected 

AntimonY Sb 0.006 mg/L 

otJ-Jq-c;/- Arsenic As 0.05 mg/L 

I 2~~ 
B!!rium Ba 2.0 m!Vl. 

Bervllium Be 0.004 nlg/L 

~. Systcm-ID 4. Circle Group 
Cuumiwn Cd 0.005 mg/L 

I ·A B 
Chrorniwn Cr 0.1 mgfl~ 

5. County: 
Copper cu 1.3 mg/l 

6. Sourc_c Type: (circle) 
Iron Fe 0.3 Hli!fL 

Surface ~ Lead Pb 0,015 rog/L 

Spring Purchase Maugauese Mn 0.05 mg/1. 

7. Sulltple Taken (~;ircle) Mercury Hg 0.002 mg/L 

~I /\ftcr Nickel Ni 0.1 mg/L 

t Treatmcnl 
Sdcnitun S<i 0.050 mg/L 

R. Soun;e No.: Suur(.;G Name: 
Silver .M, 0.1 ro#L 

Sodium Na None ::J.l./0 mg/L p~ 
10. Collected By; ;-f. J)JJ.L 

Thalliwn T1 0.002 mwt 
Tc.:Jcphonc: f:zi;6) bt-!-{;.lc9f 

7.inc Zn 5.0 rnYL 

11, If taken nllcr treatmen~, circle: Hardness None PiJ mWL mt!--
Fluoridillion Chlorination Conductivity 700 I. ~00 umhos rl md-_ ,, 
l•'illraliun Other Turbidity LO NTU 

Water Softener TyPe Color 15.0 Units 
1 :!.!I lel;cn m-m di.stnbutian. indi~t¢ Addr...,. 

Chloride Cl 250 ~00 mg/L .....) P.·J/.~ 
"1 

Name..:: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 
1 J . P~rty~ for testing: 

/(;WIJ l>P Nitrui.C asN 10.0 mgiL 

Nome: ~~Jlf. .. £ Nitrite asN 1.0 ~ 

~ PM T .).s-" ~ate so.d 250 .J/.f) mg/L ~ OJ!/ 
£# tif..r../ tJ A Iff )5/ _,TDS 500 ms:/L 

f 

Telephone: (:U.l',) {,. r.f "'&&tJ.S LADORA TORY COMMENTS 
14. RemarkR 

~~~i2"i~;~,t~r~;}~~~~"·~·•,;'r·j 
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fawn of Coupeville 
Lab No. 39662 
May 5, 1994 

Lab Sample No. 39662-6 Client ID: - Well #6 

I Parameter 

Bromide 

I Total Phosphate 

I Alkalinity (as caco3 ) 

Bicarbonate (as caco3 ) 

l 1rbonate (as caco3 ) 

I 

General Chemistry 
Units: mg/L 

Method 

EPA 300.0 

EPA 365.1 

EPA 310.5 

SM 2320B 

SM 2320B 

Result 

1.1 

0.20 

330 

330 

0 

ICP Metals Per EPA Method 6010 
Date Analyzed: 4-25-94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 

N/A Not Applicable 
ND - Not Detected 

Result 

26 
23 
14 

PQL Practical Quantitation Limit 

POL 

1.0 
1.0 
1.0 

PQL 

0 . 05 

0.01 

2.5 

2.5 

N/ A 

I 
I 

I 
I 
I . .. . . . . ,. . ., ... ... -·.:: ·. ll ! .. . ' • 

~~. . :. :.:~ ... .. 
. . . . 
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IU 12068586007 

SOUND ANALYTICAL SERVICES, INC. 
4813 PAC[FIC HIGHWAY EAST. TACOMA. WASHINGTON 98424 • TELEPHONE 206-922-2310 • FJ\,X 206-922-5047 

WATER SAMPLE mFORMATION FOR INORGANIC CHEMICAL ANAL YSJS 
DO NOT~ IN SHADED AREAS, PLEASE FILL BOXF.S NUMBERED 1 THRU 13, SEE BACK FOR INSTRUCTIONS 

· 1 Dote Coliecled 

-~t.J-;q-qt.) 
Antimony 

Ar.lcnic 
2. Sy:~lcHJ Name: 

Aariwn 

B_etyllium 
3. System ID 4. Circle Group 

Cadmium 
A B 

Chrorniwn 

5. Cotmty: 
Copper 

6. Source Type: (circle) 
Iron 

Surface Lead 

Spring Purchase Manganese · 

7. Sample Taken (circle;) 

~ Ana 
Tres~tment Treauncnt 

Nickel 

Selenium 
&. Source No : ~ourcc Name: 

Silver 

Sodium 
HI. C:ollc:clcd By: )f.lJ/LL.. 

Ibn Ilium 

11. rr tnken afler treatment, circle: Hardne:;;s 

Fluoridation Chlorination Conductivity 

Filtration Oihcr Turbidity 

Water Sof\ener Type Color 
1 :l If W:~n from dl..'1rill'Jiivn. indicate ad~ 

Chloride 

Name: Cyanide 

.Fluoride 

Sb 0.006 

0.05 

Ba 2.0 

0.004 

Cd 0.005 

Cr 0.1 

Cu 1.3 

Fe: . 0.3 

Pb 0.0 15 

Mn 0.05 

0.002 

Ni O.l 

Sc 0.050 

0.1 

Na None 

0.002 

Zn 5.0 

None 

700 

l.O 

15.0 

Cl 250 

CN 0.2 

F 2.0 

m!!iL 

mllll 

mg/L 

mw'L 

mwL 

mg/L 

mWL 

m,g/L 

nWL 

rnEIL 

ms'.IL 

mWL 

mg/L 

mg/L 

mw'L 

m,e./L 

m~/L 

}fa aWL 

1 lnOD umhw , 
N11J 

Units 

mWL 

mWL 

mrdl 

mVL 

mltfi. 

IIJJtll 

mg/L 

CompliRnc:c: 
Ye<> No 

"' I 

Chemist 
Ioiti3ls 

MCL · Maximum Cont.runinant Level Rcl"erence SOP #SAS-05 1 j . 

Rill~ COF'Y - LA BORA TORY GOI OI=NRnn r.nPY . Rl=r.lril\JAI ril:'l>lrs; 

. . t 
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SOUND ANALYTICAL SERVICES, INC. 
# . 

!Jl. ' 

4813 PACIFIC HIGHWAY EAST, TACOMA. WASHINGTON 98424 • TELEPHONE 206-922-23 I 0 • FA.'< 206-922-5047 ·:,:,. 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WIUTE IN SHADED ARPA~ PLEASE FILL BOXES NUMBERED I THRU 13 SEE BACK FOR INSTRUCTIONS 

· i 1 ~nR A;~~6U~BER ·I LABORATORY REPORT 
101- ~q .. _}.)- (Do Not Write Inside This Box) 

' OAT£ RECEIVED .. Tests MCL Less Result Units Compliance Chemist 

a.4·-.cJ-l ct I 
Than Yes No Initials 

v < 

I . Date Collected 
A11timonv Sb 0.006 mg/L 

lf ;"' 1 cr./ cr cJ 
Arsenic As 0.05 mg/L : 

.· 2. System Name: 
Barium Ba 2.0 mg/I. 

/)) lf_LL :iiI Beryllium Be 0.004 mg!L 

3. System D) 4. Cird Group 
Cadmium Cd 0.005 mg/L 

A B 
Chromium Cr 0.1 mg/L 

.. ~ 5. County: 
Copper Cu 1.3 mg/L 

6. Source Type: (circle) 
Iron Fe 0.3 mg/I. 

Surface @ Lead Pb 0.015 mg/J. 

Spring Purchase Manganese Mn 0.05 mg/L 

~.;'f~~ (ci<ele) 
~A'. Hg 0.002 mg/L fL\;1\.Ul y 

'· k· After Nickel Ni 0.1 mg/L 

Ll' I Treatment 
1\ ' / Selenium Se 0.050 mg/L 

I. 

11.-.murce No.: Source Name: 

'· sn~er Ag 0.1 mg/L 
! 

!.:5/J ?6 Sodium Na None mg/L 
10. Collected By: /'{ {7 / L-\.... 

Thallium Tl 0.002 mg/L . .. / 

Telc~ilO?c: c z.o6 ) 61'6-t6r:; 
Zinc Zn 5.0 mg/L 

II. If taken after treatment, circle: Hardness None ;;:lJJO mg/L me, 
Fluoridation Chlorination rnnrlllr-fivitv 700 I.~/)() umhos N /fld.-

'/ 

Filtration Other Turbidity 1.0 NTU 

Water Softener Type Color 15.0 Units 
12. If taken from distribution, indicate addrcs. 

.. Chloride Cl 250 } /d) mg/1 -.J /)!_/ 
I 

Name': Cyanide CN 0.2 mg/L 

... 
Fluoride F 2.0 mg/L 

13. Party to pay for testing: 
Nitrate asN 10.0 mg/L 

\ 
'·7~ WAI ~r tf' 

Name: CtJ cl ft 1/ I U... Nitrite asN LO mg/L 
! ,- q ..~. fL. Address: (JO /3 7 Z. ) . Sulfate so 250 mg/L 

CtJtJJ7etll tA.-E: - CfC67.-)Cf 
mg/L 

I 

rw6) 61f6-6tCf) 
IDS 500 

:· .-Tel .. nh LADORA TORY COMMENTS 
14. Remarks 

) £~1,4CIJ i f7 
t ... . r.; Diite of'Repon. -· ~r 

·~<N·/ :).. 'n7 t!}):Ju ~ 7 - . (15-~· -9</ ..i'J.Z.~ '"· " 

r 
( 

I 
MCL - Maximum Contaminant Level 

, 
Reference SOP #SAS-0513 

Rl IIF r.nPY - I ARORA TORY GOLDENROD COPY- REGIONAL OFFICE 



~r.- ~~· ·ii 

I . -~ SOUND ANALYTICAL SERVICES, INC. 
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 • TELEPHONE 206-922-2310 • FAX 206-922-5047 

'·· 
WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 

DO NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED 11HRU 13 SEE BACK FOR INSTRUCTIONS . . 
'LABoRKq~·.Nv~,.R LAB ORA TORY REPORT 

1..()7.~. ' ·, . ~ .. ~:::-' . -~ (Do Not Write Inside This Box) 
DATE IU~CEIVED Tests MCL L= Result Units Compliance Chemist 

o¥~ ;;./~ c;i/ Than Yes No Initials 
< 

1. Date Collected 
Antimony Sb 0.006 mg/L 

!)~-!9-9Lj Arsenic As 0.05 mg/L 
· 2. System Name: 

Barium Ba 2.0 mg/L 

(J)ELL.II~ Beryllium Be 0.004 mg/L 
3. System ID 4. Circle Group 

Cadmium Cd 0.005 mg/L 
A B 

Chromium Cr 0.1 m~ 
5. County: 

Copper Cu 1.3 mg/L 
6. Source Type: (circle) 

Iron Fe 0.3 mg/L 

Surface ~ Lead Pb O.Dl5 mg/L 

Spring Purchase Manganese Mn 0.05 mg/L 

7. Sample Taken (circle) Mercury Hg 0.002 mg/L 

r~ After Nickel Ni 0.1 mg/L 
rea ent Treatment 

Selenium Se 0.050 mg,'L 
8. Source No.: Source Name: 

Silver Ag 0.1 mg/L 

Sodium Na None 5~ mg/L J:>/3 
I 0. Collected 13y: //. D 1 LL 

Thallium Tl 0.002 mg!L 
Telephone: (Z<'b) 6 ~!'·C:>fp 9S 

Zinc Zn 5.0 mg!L 

11 . If taken after treatment, circle: Hardness None t./L/0 mg!L JJl{J__ 
Fluoridation Chlorination Conductivity 700 I I /JfJ umhos tl ffl{/__ 

, 

Filtration Other Turbidity 1.0 NTU 

Water Softener Type Color 15.0 Units 
12. If taken from distribution. indicate addrcs.s 

Chloride Cl f"? mg!L ~ £JU 250 
I 

Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 
13. Party to pay for testing: 

Nitrate as N 10.0 mg/L 

Name:Ji.wf'J o;: {!pu.pc vd/e. Nitrite asN 1.0 mg/L 

rf,ddress: Po6 t-,;;.::;- Sulfate so 250 ~:r mg/L ,j £~ 
~upwi/1~ ())A 9?~ JDS mg/L 

I 
500 

;, Telephone: (A? t.) C.. rtf- 0&. 9 S' LABORATORY COMMENTS 
14. Remarks 

taoohit6cy s\ipervisor: .~~ • Dikor:R.epori: 
.. ·~,. ~ ·· .. , . . 1· ~ ~ /J - 05. tJ4 ;· . S> .&;rd 'ltL.#i !:&..zt 1.5. , :$. - .· ... ::. - :7 

MCL - Maximum Contaminant Level / 

WHITE COPY· STATE GREEN COPY- CUSTOMER BLUE COPY- LABORATORY 

Reference SOP #SAS-0513 

GOLDENROD COPY- REGIONAL OFFICE 
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SOUND ANALYTICAL SERVICES, INC. 
4813 PACIFIC H!GHW A Y EAST, TACOMA, WASHINGTON 98424 • TELEPHONE 206-922-23 10 • FAX 206-922-5047 

... .... 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WR1TE IN SHADED AREAS PI EASE FILL BOXES NUMBERED I TillW 13 SEE BACK FOR INSTRUC110NS , J , 

· LABORATOkY·NUMBER LABORATORY REPORT 

1:077, 'g·lf~t,,::;. - . 3. (Do Not Write Inside This Box) 

. DATE RECEIVED Tests MCL Less Result Units Compliance Chemist 

.. 0.'1:: dl-9·t/ 
Than Yes No Initials 

< 

1. Date Collected 
Antimony Sb 0.006 mg/L 

/) t/ -/1_-q;j Arsenic As 0.05 mg/L 

· 2. System Name: 
Barium Ba 2.0 mg/L 

I~FL~fi') Beryllium Be 0.004 mg/L 

1. System ID 4. Circle Group 
Cadmium Cd 0.005 mg/L 

A B 
mg!L Chromium Cr 0.1 

5. County: 
Copper Cu 1.3 mg/L 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surface @ Lead Pb 0.015 mg/L 

Spring Purchase Manganese Mn 0.05 mg!L 

7. Sample Taken (circle) Mercury Hg 0.002 mg/1-_ 

~for;J Afler Nickel Ni 0.1 mg/L 
:Treatment Treatment 

mg/L Selenium Se 0.050 
8. Source No.: Source Name: 

mg/L Silver Ag 0.1 

Sodium Na None -:f-0 mg/L P/3 
10. Collected By: H· l)ILL 

Thallium Tl 0.002 mg/L 

Telephone: (~b) ?1-J>-I:t/J.< '· Zmc Zn 5.0 mg/L 

II. If taken after treatment, circle: Hardness None :jrf'/) mg/L 1n ct_..,... 

Fluoridation Chlorination Conductivity 700 /. !)()/) umhos Ill mt!--, 
Filtration Other Turbidity 1.0 NTU 

Water Softener Type · Color 15.0 Units 
12. lflakcn from distribution, indicate address 

Chloride Cl 250 rf() mg/L ,, 1210 
1 

Name: Cyanide CN 0.2 ... mg/L 

Fluoride F 2.0 mg/L 
13. Party to pay for testing: 

Nitrate asN 10.0 mg/L _-. 
a/&W!V Or 

Name c..vpE vdLc Nitrite asN 1.0 mg/L 

Address: PO~ =fo2s"' Sulfate so" 250 dq mg/L "I _ev 
~ u;JEVI CL.ii / Wfl 9 I ..231 TDS 500 mg/L 

I 

Telephone: (2;6) It? -;.,f-6t. <? S LABORATORY COMMENTS 
14. Remarks 

Ubwatocy-·Su~:r .. ~L' .. ~v.P;.:· . · .:: :: .. jJ..JAai.r r vaQ~t.;., -rs/ 
MCL - Max1murn Contamrnant Level 

, 

' ·. 
WHITE COPY - STATE GREEN COPY - CUSTOMER BLUE COPY- LABORATORY 

Reference SOP #SAS-0513 

GOLDENROD COPY - REGIONAL OFFICE 



'

·!).· . {'.: 

.• 
SOUND ANALYTICAL SERVICES, INC. 
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4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 • TELEPHONE 206-922-2310 • FAX 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WIUTE IN SHADED AREAS PLEASE FILL BOXES NUMBERED I THRU 13 SEE BACK FOR INS1RUCTIONS 

~ . . . 
'tABORATOkY·NUMBER . LABORATORY REPORT 

J.().7~ .. ?9-IP.!t:,";;)., (p (Do Not Write Inside This Box) 
. DATER~CElV~D . Tests MCL Less Result Units Compliance Chemist 

t2fl: .;tl-4JJ 
Than Yes No Initials 

< 
: . . ·. ··. 

I. Date Collected 
Antimony 0.006 mg/L 

ot/-;c;-qt.) 
Sb 

Arsenic As 0.05 mg/L 
· 2. System Name: 

Barium Ba 2.0 mg/L 

lt)Etl-Jib Beryllium Be 0.004 mg/L 
3. System ID 4. Circle Group 

Cadmiwn Cd 0.00.5 mg/l 
A B 

Chromium Cr 0.1 mg/L 
5. County: 

Copper Cu 1.3 rng/L 
6. Source Type: (circle) 

Iron Fe 0.3 mg/L 

Surface ~ Lead Pb O.Q15 mg/l 

Spring Purchase Manganese Mn 0.05 rng/L 

7. Sample Taken (circle) Mercury J-Ig 0.002 mg/L 

~ After Nickel Ni 0.1 mg/L 
Treatment Treatment 

Selenium Se 0.050 mg/L 
8. Source No.: Source Name: 

Silver Ag 0.1 mg/L 

Sodium Na None __]..C:{) mg/L pf2, 
10. Collected By: fl. j);U. 

Thallium Tl 0.002 mg/L 

Telephone:(~)? 7-1'· t/'A ,~ v 
mg/L Zinc Zn 5.0 

II. If taken after treatment, circle: Hardness None J 9--0 mg/L /lJd-
Fluoridation Chlorination Conductivity 700 / l.oOO umhos rl /YIL , 
Filtration OUter Turbidity 1.0 NTU 

Water Softener Type Color 15.0 Units 
12. If taken from distribution. indicate address 

Chloride Cl 250 ;::)C/t) rng/L Ill /!_)b 
Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 
13. Part~y for testing: 

Nitrate asN 10.0 mg/L 

Name: l!:::,~, f: Nitrite asN 1.0 mg/L 

Sulfate so. 250 <~ rng/L ,, !2-G 
I 

{%:;;;, 'P0/3 7' ,:;J,-' 
Mll~ WJJ 9/'J.~ 

Telephone: (.,po~ ~7-f-&b'I.S 
l,.-TDS 500 mg/L 

LABORATORY COMMENTS 
14. Remarks 

Uboratbcy-·Supervi~ 
' ' ·. . , , . ,._. . ~,._S~ . -: ... Lrnidt:J t Jl 

MCL - Maxunum Contammant Level 7 

AI UE COPY -lABORATORY 

na0o~~:: s-,~ c;t/ 
Reference SOP #SAS-0513 

GOLDENROD COPY- REGIONAL OFFICE 

•, 
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SOUND ANALYTICAL SERVICES, INC. 
4813 PACIFIC HIOHW A Y EAST, TACOMA, WASHINGTON 98424 • TELEPHONE 206-922-2310 • FAX 206-922-504 7 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED 1 THRU 13 SEE BACK FOR INSTRUCTIONS , , 

LABORAfOr=P.ZtER . - .. 5 LABORATORY REPORT 

t..Q7~, l ~a~ .· (j7 '4 :1 (Do Not Write Inside 'Dtis Box) 

. DATE RECEIVED Tests MCL Less Result Units Compliance Chemist 

l2~d;-qt) 
Than Yes No Initials 

< 

1. Dale Collected 
Antimony Sb 0.006 mg/L 

oL/- ;q-qt/ Arsenic As 0.05 mg/L 

2~~ Barium Ba 2.0 mg/L 

Beryllium Be 0.004 mg/L 

3. System ID 4. Circle Group 
Cadmium Cd 0.005 mg/L 

A B 
rng(L Chromium Cr 0.1 

5. County: 
Copper Cu 1.3 mg/L 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surface 6!i) Lead Pb 0.015 rng/L 

Spring Purchase Manganese Mn 0.05 mgfl 

7. Sample Taken (circle) Mercury Hg 0.002 mg/L 

!~j After Nickel Ni 0.1 rng/L 
Treatment t 

rng/L Selenium Se 0.050 
8. Source No.: Source· Name: 

mg/L Silver Ag O.l 
; 

..;;) l/0 mg/L P£3 '· Sodium Na None 
10. Collected By: If· J)JJ.l-

Thallium Tl 0.002 mg/L 

Telephone: C--z1Vb) b 1-f -bt:,9S 
Zinc Zn 5.0 mg/L 

11 . If taken after treatment, circle: Hardness None f'O mg(L m(!_ 
Fluoridation Chlorination Conductivity 700 / =?DIJ umbos JV " ma-

-~ 

Filtration Other Turbidity 1.0 NTU 

Water Sofiener Type Color 15.0 Units 
12. If taken from distribution. indicate address 

Chloride Cl 250 ..:JDO mg/l -..J /?_.}6' 
l 

Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg(L 

13. Party~y for testing: 
Nitrate asN 10.0 mg(L /6-WAJ IJ!= 

Name:_ ~Uill.€. Nitrite asN 1.0 mg/L 

!t::t PM T.) ~ Sulfate so 250 .J/1) mg/L 'I 0)/L; 
V) ;LLJC/ tJ.) A f/R,)3J JDS 500 mg/L 

I 

Telephone: Ofi.,) {., j-f' ""&, (c;yS LABORATORY COMMENTS 
-

14. Remarks 

L8bora~6~;;~ 
l~ --- .- · · ~126)/J_), s 1 

Date ofRe.pori:. ~~.J 
17:\ -:/J€.:...- tf· . 

MCL - Maxunurn Contarnmant Level 

WHITE COPY- STATE GREEN COPY- CUSTOMER BLUE COPY -LABORATORY 

Reference SOP #SAS-0513 

GOLDENROD COPY- REGIONAL OFFICE 
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SOUND ANAL YTFCAL i~ERVICES, INC. 
48 I 3 P ~CIFIC H!fHW A Y E~T, TACOMA, WASHINGTON 98424 • TELEPHONE 206-922-23 ~ 0 • FAX 206-922-5047 

( 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE 1N SHADED AREAS PLEASE FILL BOXES NillvffiERED I TifRU 13 SEE BACK FOR lNSTRUCTIONS , 

' 
· LAJ:IORAT<?RY· NUMBI::~; . . LABORATORY REPORT 
· to7~ .3· Cf·.t,~ A-V (Do Not Write htside This Box) 

-· . .... . 
Tests MCL Less Result Units Compliance Chemist . DATE RECEIVED . 

Than Yes No Initials 

CJ·L/- ;_ ( -t!(y < 

1. Date Collected 
Antimony Sb 0.006 mg/L 

o ~- rq--qc.r 
Arsenic As 0.05 mg/L 

· 2. System Name: 

,6/L-t- 5"' . wt;;:-u- Barium Ba 2.0 mg/L 

Berylliwn Be 0.004 mg/L 

3. SystemiD 4. Circle Group 
Cadmiwn Cd 0.005 mg/L 

A B 
mg/L Chromium Cr 0.1 

5. County: 
Copper Cu 1.3 mg/L 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surface ~ Lead Pb 0.015 mg/L 

Spring Purchase Manganese Mn 0.05 mg/L 
..... .. 

7. Sample Taken (circle) Mercury Hg 0.002 mg/L 

~~ After Nickel Ni 0.1 mg/L 
_, ~lfuent Treatment 

mg/L ., Selenium Se 0.050 
8. Source No.: Source Name: 

mg/L ' ... Silver Ag 0.1 

/t:JO mg/L ' f/!> 
' Sodium Na None ' 

10. Collected By: /1 ~ "'/)(l-0 
.. 

Thallium Tl 0.002 mg/L 
Telephone: (;;..0~ ) '7-f "iC_q~ 

Zinc Zn 5.0 mg/L 

II. If taken after treatment, circle: Hardness None ,;?C?{} mg/L tY~ 

Fluoridation Chlorination Conductivity 700 L_/t:J(} umhos ;./ Ht..-
Filtration Other Turbidity 1.0 NTU 

Water Softener T_ype Color 15.0 Units 
12.lf t.alt.cn from distribution, indicate address 

Chloride Cl 250 //t1 mg/1. y I R..K. 
Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 
13. Party to pay for testi~ / 

'1{;cPIJ 0 ~ Nitrate asN 10.0 f mg/L 

Name: ~D(Ifi£ VI'*~ . Nitrite asN 1.0 mg/L 
ft)l$ 12 . j 23 mgiL '{ R-.K Address: ;Itt() /<.t..{i i.J}~ Sulfate so 250 

~Or/ ~ ~$'2-~ 
IDS 500 mg/L 

Telephone: (M~) {,1$'-Cr..<?'!" LABORATORY COMMENTS 
14. Remarks 

taboratory·Sum;rvl$0t> • . _ . ~ t>afe= ot~rl: ~ ,... . 
' . ~<:!f!J (,!Q,L.~'fvt57 I) - ({);. -- ?'((( 

MCL- Max1mum Contaminant Level 

WHITE COPY- STATE GREEN COPY- CUSTOMER BLUE COPY - LABORATORY 

Reference SOP #SAS-0513 

GOLDENROD COPY- REGIONAL OFFICE 
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SOUND ANALYTICAL SERVICES, INC. 
SI'I:C it\Li i'.IN< i IN INDUSTRIAl. & TOXIC WASTI : t\Nt\ f.YS IS 

~ 1< 1.11'1\CIFIC Ill< ill\\'/\ Y 1'./\~T. 'f',\('0~11\. \\',\ Si ll S < iTO:-: 91\..12~ · TFI.I·.I 'II0:-:1: t2111o)?U·2.111l · 1·1\.'\ (201o)'ll2 ·5047 

Report To: Town of Coupeville Date: June 14, 1994 

Report On : Analysis of Water Lab No .: 40486 

IDENTIFICATION : ( p J I 
samples received on 05-25 - 94 .j"~rJW ~ :> '2.3 1~ 
------------- ---------- ---------------------------------------
ANALYSIS : 

Lab Sample No. ~0486~1 Client ID : Well #1 

ICP Metals Per EPA Method 60~0 
Date Analyzed: 5 - 31-94 

Units: mg / L 

Parameter 

Calcium 
Magnesium 
Potassium 

Parameter 

Al kalinity (.as Caco3 ), 

Result 

32 
40 
12 

General Chemistry 

Method 

mg/L SM 23208 

Bicarbonate (as Caco3 ), mg/L SM 23208 

Carbonate (as Caco3 ), 

Bromi de, mg/L 

Tota l Phosphate, mg/L 

N/A - Not Applicable 
ND - Not Detected 

mg/L SM 23208 

EPA 300.0 

EPA 365.1 

PQL - Practical Quanti t a t ion Limit 

POL 

0.50 
0.50 
0.50 

Re sult 

370 

370 

0 

0.60 

0.28 

POL 

3 

3 

N/ A 

0.05 

0.01 

.-

Thi., rq >col1 j, i"'"'" '"ldy lnr Ill!' u-c• ul llll· fll'r-t>n nr n•mp:u1r teo""""' it i'.addl l'''l'<i . Tid' lahoralory ;ol't'l'l't' H''l'""'ihilit )· oonl) lcor tlw dul' prrlurmancc of nnaly~is in nccon.Jnncc with 

i ndu~r.tl)' ,,n:c-plahh.· p rou:tit'l' ln HPl'\Tnl 'h:1tl St'Uihl i\n:•l~lk~,J Sl' l\ it'l''· I Ill'. PI il' l'mp lt •~t·t'' IH' H'-'pnn,ibk (nr l 'O I\\('tlut'nli:tl ,., 'l'n:ial damal'·<·, m nny Jdll\1 or in~"'>. mnount. 

' 'r ' '· 
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SOUND ANALYTICAL SERVICES, INC. 
4H 13 PACIFIC 1 JJGJIWA yEAST. TACOMA. WASHINGTON 98424 • TELEPHONE 206-922-23 I 0 · FAX 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE IN SHADED A.R.r::.AS PI EASE FILL BOXES NUMBERED I TIIRU 13 SEE BACK FOR INSTRUCTIONS 

~ ' ' - ' 

o~R~JtER ·· LABORATORY REPORT 

~- . ·~ ·. :7/. U/.R.. \\ \ (Do Not Write Inside This Box) 

OAT£ RECEIVED. . , . . . · ... Tests MCL Less Result Units Compliance Chemist 

·:?Js<-;t:= · · <?¢ · 
Than Yes No Initials 

·.::: .. ·. · . .- .·5-.. ·· .. . .. < 

T Date Collected 
Antimony Sb 0.006 mg!L 

1()_6~~1-qJ Arsenic As 0.05 mg/L 

2. System Name: 
Barium Ba 2.0 mg/L 

Bervllium Be 0.004 mg/L 

3. System ID 4. Circle Group 
Cadmium Cd 0.005 mg/L 

A B 
mg/L Chromium Cr 0.1 

5. County: 
Copper Cu l.3 mg!L 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surface Q) Lead Pb 0.015 mp/L 

Spring Purchase Manganese Mn 0.05 mg/L 

7. Sample Taken (circle) Mercury Hg 0.002 mg/L 
~ . 

(t/8erov After Nickel Ni 0.1 mg/L 

!reatment Treatment 
mi?IL Selenium Se 0.050 

8. Source No.: Source Name: 
mp/L Silver Ag 0.1 

Sodium Na None //0 mg/L 
10. Collected By: If. D~LL 

Thallium Tl 0.002 mg!L 

Telephone: ~ (,.) &? ?! _ (p?>95 
..... 

Zme Zn 5.0 mg!L 

11 . If taken afier treatment, circle: Hardness None wt!o mg/L mv 
Fluoridation Chlorination Conductivity 700 ).,~00 umhos 1'1 m~ 
Filtration Other Turbidity 1.0 NTU 

Water Sofiener Type Color 15.0 Units 
12. If taken from distribution, indicate addtc:u 

Chloride Cl 250 j:}O mg/L . .j jJ)U 
I 

Name: Cyanide CN 0.2 mg!L 

Fluoride F 2.0 mg/L 
13. Party io pay for testing: 

Nitrate asN 10.0 mg!L - CJ/' G~i.J. Name: jc-wd 6Nitrite asN 1.0 mg/L 

Address: P () · 6 rds- Sulfate S04 250 q mg/L ,, £V 
C:crc<-p.e-1,11 L U·~ u)l'r 9J'd:3? 

IDS 500 mp/L 
I 

Telephone: (ZD/J ~ :;.f · r;, 01 ~ LAB ORA TORY COMMENTS 

ti£./1/T g ;E"'"" :;FTLJ Et-L. I ·· Laboratocy .Supervi~r: 

-~t#tiJir" • ~t~tReJiJ:~9~··· :_.Q72rtf . . . tJ&~·. ·· , .. · . . 
MCL- Max1mum Contammant Level 

WHITE COPY· STATE GREEN COPY - CUSTOMER 

/ 

BLUE COPY- LABORATORY 

Reference SOP #SAS-0513 

GOLDENROD COPY- REGIONAL OFFICE 



I 
I 
I 
I 

SOUND ANALYTICAL SERVICES, INC. 

Town of Coupevi l le 
Lab No. 40486 
June 14, 1994 

Lab Sample No. 40486-2 Client ID: ~well' #4 -
ICP Metals Per EPA Method 6010 

Date Analyzed: 5 - 31-94 
Uni ts: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 

Result 

82 
57 

9.6 

General Chemistry 

Parameter Method 

Alkalinity (as Caco3 ), mg/L SM 23208 

Bicarbonate (a s Caco3 ), mg/L SM 23208 

Carbonate (as caco3 ), mg/L SM 2320B 

Bromide, mg/L EPA 300.0 

Total Phosphate, mg/L EPA 365.1 

N/A - Not Appli cable 
ND - Not Detected 
PQL - Practical Quantitation Limit 

POL 

o.so 
o.so 
0.50 

Res ult 

470 

470 

0 

0 . 40 

0.11 

POL 

3 

· 3 

N/A 

0.05 

0 . 01 

., hi' ll'jll111 i' i"lll'd \ll ll'ly r .. r I ht• II\(' .. ,. I ht• l'l'l"'" ••r t'llllljl:lll)' It• \\hill II il h ;nldlt'\\1'11. Thi' lahnraltll)' ~t't't'pls fl''l""''ih i lity nnly f·•r 1 ht• dllt' pnfnrrnant'r'.>r """'''i' in ~t'cnr<lnncc wilh 

indwroley ;ltTt'plahlt•pr;Kiift.'. In IW t:'\"1'1\l \ hall Sound Ana~l ira l Sc.·l\ it't:'. lnr ur if, t•ruplnyc.·c.·' he.· rt' \f'H11l\ihh.• fu r c.·on,rti'H'nl ial or 'Pl'l'ial d;unar.c.·loo in :til)" l..ind or in nny ;uununl. 
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SOUND ANALYTICAL SERVICES, INC. 
4813 PACIFIC HIGII\V A Y EAST. TACOMA. WASHINGTON 98424 • TELEPHONE 206-922-23 I 0 • FAX 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED I Tiffi.U 13 SEE BACK FOR INSTRUC110NS 

~ . . 
LABORAT9RY.· 'l}tt-~ Lv--t \\ ~ LABORATORY REPORT 

" 107~--6'&~·-- -·. -~~ (Do Not Write Inside This Box) .. 

D;/;"J6>rvJ/ Tests MCL ~ Result Units Compliance Chemi~1 

Than Yes No Initials 
< 

1. Date Collected 
Antimony Sb 0.006 mg/L 

05-;;< 3,. qtJ- Arsenic As 0.05 ~giL 
2. System Name: 

Barium Ba 2.0 mg!L 

Beryllium Be 0.004 mg!L 
3. System ID 4. Circle Group 

Cadmium Cd 0.005 mg/L 
A B 

mg/L Chromium Cr 0.1 
5. County: 

Copper Cu 1.3 mg/L 
6. Source Type: (circle) 

Iron Fe 0.3 mg/L 

Surface @ Lead Pb 0.015 mg/L 

Spring Purchase Manganese Mn 0.05 mg/L 

7. Sample Taken (circle) Mercury J-Ig 0.002 mg/L 

f ~for:) After Nickel Ni 0.1 mg/L 
Treatment -rn::<~ uncn t 

Selenium Se 0.050 ·mg/L 
8. Source No.: Source Name: 

Silver Ag 0.1 mg/L 

Sodium Na None 5~ mg/L Pe 
I 0. Collected By: If. Ot L/... 

Thallium Tl 0.002 mg/L 

Telephone: <L_ote.) C:- =?f·(p&Ci'f> k. 
Zmc Zn 5.0 mg/L 

11 . If taken after treatment, circle: Hardness None ')~D mg.ll J77f!./ 
Fluoridation Chlorination Conductivity 700 !~00 umhos _d /J7 ~./ 
f-iltration Other Turbidity_ 1.0 NTIJ 

Water Softener Type Color 15.0 Units 
12. If taken from d istribution, indicate addr= 

/;J.O mg/L '\.I f!__f_; Chloride Cl 250 
I 

Name: C_y_anide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 
13. Party to pay for testing: 

Nitrate as N 10.0 mg/L 
~ oF {!~£1/;Ll..f:. 

Name: Nitrite asN 1.0 

AddrcssP. {) . /3. 7-.:<::>'" Sulfate so 250 '"~0 
C1-r.~e-v,·u.~ ,Wh 91'ul39 

_)l)S 500 
Telephone: (;.2-lh) (; =1--rf·t:,6rJ~ LABORATORY COMMENTS 

&Remarks 
1£--rfl JP)~ ---

IA6/;;;(sor.4mtJioS--r · tU£LL~Y 
MC L Max1mW11 Contammant Level - / 

WHITE COPY· STATE GREEN COPY. CUSTOMER BLUE COPY· LABORATORY 

mg/L 

m_g/L ~\.1 reb 
t 

mg/L 

_ :;2~1;/~9-zi"·. .·· : : -· ··· . 
.... . 

.. .. 

Reference SOP #SAS-0513 

GOLDENROD COPY- REGIONAL OFFICE 

: 
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SOUND ANALYTICAL SERVICES, INC. 

Town of Coupeville 
Lab No. 40486 
June 14, 1994 

Lab Sample No. 40486-3 ----- Client ID : Well .#5 

ICP Metals Per EPA Method 6010 
Date Analyzed : 5-31-94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 

Parameter 

Alkalinity (as Caco3 ), 

Result 

41 
58 

6.2 

General Chemistry 

Method 

mg/L SM 2320B 

Bicarbonate (as Caco3 ), mg/L SM 2320B 

Carbonate (as caco3 ), 

Bromide, mg/L 

Total Phosphate, mg/L 

N/A - Not Applicable 
ND - Not Detected 

mg/L SM 2320B 

EPA 300.0 

EPA 365.1 

PQL Practical Quant itation Limit 

o.so 
0.50 
0 . 50 

Result 

400 

400 

0 

0.26 

0.09 

POL 

3 

· 3 

N/A 

0.05 

0.01 

4 

Thi< rq><>lt i\ i"lll'<l "'"'I)' lnr lh~ 11\l' nr l h<' l'l'r'''" nr l'Pilli'""Y h> Wlh>lll il ;, addrt'.\\l'd. 'l'hi' lahora(UI)' 0<'('1'(1(' r!''l'""'ihil ily nnly rnr I hi' dll!' ('t'r[nrmaii!'C ur Hlla ly,i< in lll'!'fl((lanrc wilh 

ind\1,(1)' Hl'l'l'l'lahlt• prarlin· I n 1\lll'\1'11( 'hal l S<•<IIHi t\u:ll)'lir•ll Scl\irl'' . Ill<'. nr il\ l'lllpiP)'I'('\ ht• rl''l'""' ihlt• rnr l'<l!N'lllll'll lial nr 'l'l'!' ial """" '!'·'''in"")' kind nr in any :ln\CIUOII. 

' . 
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SOUND ANALYTICAL SERVICES, INC. 
48 1:1 PACIFIC IIIGIIWAY EAST. TACOMA. WASHINGTON 9&424 · TELEPHONE 206-922-2) I 0 • FA.'\ 206-922-.5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
. DO NOT WRITE~ SHADED AREAS, PLEASE FILL BOXES NmvffiERED 1 THRU 13, SEE BACK FOR INSTRUCTIONS 

. : ~ ~.pATE RECEIVED .:, .. ~j:: J .··.. · · Tests 

',tJ5t~;.;;5-Wft: · ·· 

2. System Name: 

3. System ID 4. Circle Group 

A B 

5. County: 

6. Source Type: (circle) 

Surface 

Spring Purchase 

7. Sample Taken (circle) 

Q?nl 
8. Source No.: 

After 
Treatment 

Source Name: 

I 0. Collected By: If. /) 1 LL 

Fluoridation Chlorination 

Filtration Other _ _ _ 

Water Softener Type 
12. If taken from di•tribution. indicate addr= 

Name: 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Jron 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Thallium 

Conductivity 

Turbidity 

Color 

Chloride 

Cyanide 

Fluoride 

Sb 

As 

Ba 

De 

Cd 

Cr 

Cu 

Fe 

Pb 

Ni 

Se 

Ag 

Na 

Tl 

Zn 

Cl 

CN 

F 

LABORATORY REPORT 
(Do Not Write Inside This Box) 

MCL Less Result Unit.s 
Than 

< 

0.006 mg/L 

0.05 mg/L 

2.0 mg/L 

0.004 

0.005 mg/L 

0.1 mg/L 

1.3 mg/L 

0.3 mp/L 

0.015 maiL 

0.05 mg/L 

0.002 mg/L 

0.1 mg/L 

0.050 mg/L 

0.1 ml!/L 

None ml!IL 

0.002 mg/L 

5.0 mg/L 

700 

1.0 N11J 

15.0 Units 

250 I fo.:2 mg/L 

0.2 mg/L 

2.0 mg/L 
13. Party to pay for testing: m· _ ,. 

· Nitrate as N 10.0 11!/L 

Compliance 
Yes No 

I 

Chemist 
Init ials 

P/3 

~ 0~ ~/i/1;1Lb. 
me: ~N~it~ri~te~----~a~s ~N-4~1~.0~--+-----+-~--------~m~1Y1~·~----~--~------~ 

Address: }) 0. /3 · id- J' Sulfate SO. 250 L'j:j mg/L \..} f._jt_ 
Li'-1.-<..-p r-v 1 L.L E" u) It 91:) 37 ' 

~ 500 mg/L 
LAB ORA TORY COMMENTS 

. ' 

·:·:. ·· 

MCL- Maxtmum CnnlllmmRnf 1 .r.vd 
/ 

Reference SOP #SAS-05 1] 



SOUND ANALYTICAL SERVICES, INC. 

Town o f Coupev i l le 
Lab No . 40486 
June 14, 1994 

Lab Sample No.~ Client ID: Bi.lls ·well 
c.-- - -

ICP Me tals Per EPA Method 6010 
Date Analyzed: 5 - 31 - 94 

Units: mg/L 

Parame ter 

Calcium 
Magnesium 
Potassium 

Pa r a meter 

Alka linity ( as c aco 3 ), 

Result 

27 
44 
20 

Ge neral Che mi s try 

Method 

mg / L SM 2320B 

Bicarbona t e (as Caco3 ), mg/L SM 2320 B 

Carbonate (a s caco3 ), 

Bromide , mg / L 

Total Phos phate , mg/L 

N/A - No t Applicabl e 
ND - No t Detecte d 

mg/L SM 2320B 

EPA 300.0 

EPA 365 . 1 

PQL - Pr a cti c al Quantitat ion Limit 

0.50 
0.50 
0.50 

Re sul t 

38 0 

380 

0 

0. 35 

0 . 10 

PQL 

3 

· 3 

N/A 

0 . 0 5 

0.01 

Thi' f l"Jlt111 ;, i"ll''" " ''"'Y r .. r lhl' '"''or l hl' '"''"'1\ Ill' nomp;on~· lo \1 hllltl il ;, ;ulohl''"'''· Thi' laluualoly anTpl' fl''l'""'ihi lily 1111 1~ r .. , I hi' dill' pl'l formanl'C t>f a nn ly~is in n'wnJnncc with 

indU!\(cy ;lcn.·pl;lhk p1:1rl ic'l' In '"' l'\ l' lll 'hall Stt und 1\nalyl ira I St· tYif..'l ''· lcH·. t•r it ' t•mpl••) ('f..'' he.• n'"'l'-lU,iblt· ft•r <'t ' ll'l't(lll' llt i:t lc •r 'l'l'fl:ll cl:1nl:ll!l'' in any ki nd o r in il ll)' ;1 mount . 

I 

1: 
,, 
,, 

I! 



SOUND ANALYTICAL SERVICES, INC. 
48 I 3 PACIFIC HIGHWAY EAST. TACOMA. WASHINGTON 98424 ·TELEPHONE 206-922-23 I 0 • FAX 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
1)0 NOT WRITE IN SHADED AREAS PI EASE FIT I BOXES NUMBERED I 11-IRU 13 SEE BACK FOR INSTRUCTIONS . - ' -- . -- ' 

. ' 

· ~~409'PZR~·~<· .. r;,'lf (3...q I-t? 
LABORATORY REPORT 

(Do Not Write Inside This Box) 

.. DATE i(EC~IVED: ' : : · : ·. . . Tests MCL Less Result Units Compliance Chemist 

· !J5:?.;;{3Et;yj 
... 

Than Yes No Initials 
< 

l. Date Collected 
Antimony Sb 0.006 mg/L 

()~-~3-9! Arsenic As 0.05 mg/L 

· 2. System Name: 
Barium Ba 2.0 mg/L 

I Beryllium Be 0.004 mg/L 

3. System ID 4. Circle Group 
Cadmium Cd 0.005 mg/L 

A B 
mg/L Chromium Cr 0.1 

5. County: 
Copper Cu 1.3 mg/L I 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surface ~ Lead Pb 0.015 mg/L I 
Spring Purchase Manganese Mn 0.05 mg/L 

7. Sample Taken (circle) Mercury Hg 0.002 mg!L 

fsefori} After Nickel Ni 0.1 mg/L 

!reatment Treatment 
mg/L Selenium Se 0.050 

8. Source No.: Source Name: 
mg/L Silver Ag 0.1 

Sodium Na None fq mg/L P/3 
10. Collected By: fl. j)1L.L 

Thallium Tl 0.002 mg/L 

Telephone: ~~c) ~;::;-f-tk.:/l..S v 
mg/L Zinc Zn 5.0 

II . If taken afier treatment, circle: Hardness None l.J.9u mg/L /!7!!..,...1 
Fluoridation Chlorination Conductivity 700 J j 00 umhos . tJ /Y/{1_ II 

Filtration Other Turbidity 1.0 NTU 

Water Softener Type Color 15.0 Units 

12. If taken from distribution. indicate addres> 
Chloride Cl 250 I;..Jn mg/l 0 I2V 

' Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 

13. Party to pay for testing: 
Nitrate asN 10.0 mg/L ~ c I Ehd r1 cr ·)vpiC..vJ LU:-
Nitrite mg/L Name: ~ asN 1.0 

Address: ·p. 0. 6 · 7-,;1 Sulfate so 250 I~..;> mg/L --...) ~~ 
t!c,.,_~.cvtLL.t"'-' u)ll 9/,d3, I 

;ms 500 mg/L 
Telephone: (ZU\...)6.::j-f ~&t.:-9-S" LA BORA TORY COMMENTS 
{j Remarks 

.J:fJ L;.€-r-~1 " ~ 
Labot:atory s~pi:fviW· _ . . .... .Da.t~ of Repari: ·.. · ]~: ..• • 

/5;1/.s !iJeLL ·. S inrl . 1ft-tniJtJJL~r: · .. .. . -- ·.• ·: "{)t; .· l'/~9( : ·. ..... 
.. . · 

.· . . . ._ r- . . .. ·' . .· ·. 

MCL - Maxtmwn Contaminant Level Reference SOP #SAS-0513 

WHITE COPY- STATE GREEN COPY- CUSTOMER BLUE COPY- LABORATORY GOLDENROD COPY - REGIONAL OFFICE 



DRINKING WATER R ~UEST FOR ANAL YSJS 

CONTACT !iAT?oC- 1/ p; '--'-
COMPANY Jl?WIV ~ E Ct2 u?EV IL-L-£ @ 
ADDRESS p_ Q, i?, .zz.c; 7~ 6trJ IVt 1'-:a..- Sound Analytical ~ Services, Inc. 
CITY/ STATE/ COUNTY CtJll{~Vft-£-tt \-\.lA, C((t''"J..39 

PHONE ?&0 I£ 'N'b~ , 

4813 Pacific Hwy. E. 

Tacoma, WA 98424 

(206) 922-2310 

SAMPLE INFORMATION d! t?c;(t? 
SAMPLED BY . . ,!, 

SEND REPORT TO STATE HEALTH DEPARTMENT? YES (NQ) 
SEND REPORT TO COUNTY HEALTH DEPARTMENT? YES ([g) 

REQUESTED ANALYSIS 

IN ORGANICS ORGANICS MICROBIOLOGY 

SYSTEM 10 DATE TIME Cl PI Sf PV VOC EDB PST HRB TC FC FS 

1 1&/t:C--L- :li-f 'ijt1kT 
2 111 f?' "c :tl'f ;y-
3 lAIE k-L.#) //--
4 Jzl L-k5 \AL~L-L-- 1'/ __ 
5 

6 OTHER ANALYSIS --------------------

7 OTHER ANALYSIS -------~-----------
SPECIAL INSTRUCTioNs: /e5-r EO fl.-', At--!fA &tNI'ly', ,S!C!I!l.Bc?A/1!7~ ,CAJlJJ()¥/1-tc ,C/ILC!u.A/1, 

t ) /' 7 ; 

hAG-A/~ 5/V,Nt 
7

1 ?tJ.7ASSIV/'1/ };f2!21UC1) .. _[ff?.t.}l"l--1/l?f:l CJ-IC.(J/(_;/2G'/ ~U~<'?e,t 
ANALYsis coDE: -ro /A-L- ?!lo5 PI-I ArC/ !-1 ldLfJ/VE5s / t1- CcJ/c/.0 vc/.4/vc C: 
INORGANICS: COMPLETE INORGANICS = Cl PRIMARY INORGANICS = PI SECONDARY INORGANICS = Sl PHASE II & V = PV 

ORGANICS: VOLATILE ORGANIC COMPOUNDS= VOC EDB/DBCP = EDB PESTICIDES= PST HERBICIDES= HRB 

MICROBIOLOGY: TOTAL COLIFORM= TC FECAL COLIFORM= FC FECAL STREP = FS E COLI= EC 

EC 

Relinquished by DaterTime Received by CkJ -'A~ DaterTime 5:..:?"- f Y 
Relinquished by Dateffime Received by 1/ DatefTime 

.:..:......:.::· ·.:. . :. ..::. :_ - - ·-- . . - ·- - - - - --------- ----- .-----
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SOUND ANALYTICAL SERVICES, INC. 

RECEIVED 

TRANSMITTAL MEMORANDUM JUN 1 6 1994 

TOWN OF COUPEVILLE 
DATE: June 14, 1994 

TO: Harold Dill 
Town of Coupeville 

LABORATORY NUMBER: 40486 

Four water samples were received for analysis at Sound 
Analytical Services, Inc., on May 25, 1994, and was assigned 
Laboratory Work Order Number 40486. 

Enclosed is a copy of the completed Washington State 
Department of Health Drinking Water Report. Copies of this 
report have been sent to the following parties: 

/ Client 

State Health Department (Olympia & Regional) 

County Health Department 

Other 

If there are any questions regarding this work order, please 
do not hesitate to call me at (206) 922-2310. 

Sincerely, 

0-t !d_-y(fi JL;t--
J. Christopher Shaeffer 
Project Manager 

JCS:tm 

Thi\ rl' JHl11 "j~,m·d \\lldy lor I he.· tl\l' nf1hc.· (l rf\011 ur t'C1111pany It• \\)\11111 it h addn·"c.·d Thi' lalhlf:IIOI)" ac.:rcpls n,· ... pnn,ihil ity only h•r llw dm· pnfnrm:uu:t· or nnt~lysi.lli. in :\L.'COrdancc with 

intlu,try arn:pl:1hh· pradin·. In net t'\t'nl ~hall ~~ •und ,\rwl~ l iral Sc•ryin• ... lur. nr il' c.·mpiP~c.·"' lw rt'!<ro fhlfl\ihlt.· ft,r coJP.,<'tf\H'nlial or '!'''rial dama1~t'' in nny kind ur in <~ ny nmc.,unt. 
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SOUND ANALYTICAL SERVICES, INC. 
Sl'ECIALIZIN<i IN I NOU~TRIAL & TOXIC WASTE ANALYSIS 

~~1.1 1'/\Cll·IC Il l< ill\\'/\ Y 1·/\ST, 'J'/\C0:\1/\. \\'Mill!~< iTON 91424 • TU .l:l 'llO:'\E (20fo)922·2310 · F/\X (201,)922·5047 

Report To: Town of Coupeville 

Report on: Analysis of Water 

Date: June 3, 1994 

Lab No.: 40357 

IDENTIFICATION: 
samples received on 05-19-94 

{ ,.( ~ J ~ o--1,-1 -<- 5' jJ ~ q y 
--------------------------------------------------------------

ANALYSIS: 

Lab Sample No. 40357-1 Client ID: WELL #6 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5-23-94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 
Sodium 

Parameter 

Result 

31 
22 
11 

180 

General Chemistry 

Method 

SM 2320B Alkalinity (as caco3 ), mg/L 

Bicarbonate (as caco3 ), mg/L SM 2320B 

Carbonate (as Caco3 ), mg/L SM 2320B 

Bromide, mg/L EPA 300.0 

Chloride, mg/L EPA 300.0 

Sulfate, mg/L EPA 300.0 

Total Phosphate, mg/L 

Hardness (as caco3 ), mg/L 

Conductivity , NTU 

ND - Not Detected 

EPA 365 . 1 

EPA 130.2 

EPA 120.1 

PQL - -Practical Quantitation Limit 

POL 

0.50 
0.50 
0.50 
0.50 

Re s ult 

340 

340 

0 

0.85 

220 

36 

0.23 

190 

1,400 

POL 

2.5 

2.5 

N/A 

0.05 

10 

10 

0.01 

2 

10 

I· 1~1'1111 h i""~"' ' '1' '' ' )' r .. r lht· "'~ (1[ llll' fl~IM 1 11 111 n •rnpanr Ill \\')l\1111 it i• illl<.l rt·"~"- Thi' laboratory nrc~pt• rc~punsibilit)' unlr r.:, the <iliC pcrfurrnancc Cl f an:rly•i• in ncwruan('C with 

du,lry :u.'t.Tpt:•hiC' prarlic:c. In no l"\"f.' l\1 ,_h;dl Sound ,\nalytic:;tl S<.· rvirc~.l nc. <'r it ~ rmph')Tl·~ he rr~pun!\ihlc rur c.·n nM.'t.(Ul'lllial ur ~prrial J :11nacC'.~ in any J..ind or in .1ny :unuunf. 



SOUND ANALYTICAL SERVICES, INC. 

Town of coupeville 
Lab No. 40357 
June 3 , 1994 

Lab Samp l e No . 40357-2 Client ID :· ENGLE DEEP · 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5-23-94 

Units: mg/L 

Parameter 

Calcium 
Magnes i um 
Potas sium 
Sodium 

Result. 

11 
10 
9.5 

180 

_r 

General Chemistry 

Parameter Method 

Alkalinity (as Caco3 ), mg/L SM 2320B 

Bicarbonate (as caco3 ), mg/L SM 2320B 

Carbonate (as Caco3 ), mg/L SM 2320B 

Bromide, mg/L EPA 300.0 

Chloride, mg/L EPA 300.0 

Sulfate, mg/L EPA 300 . 0 

Total Phosphate, mg/L EPA 365.1 

Hardness (as caco3 ), mg/L EPA 130.2 

Conductivity, NTU EPA 120.1 

ND - Not Detected 
PQL - Practical Quantitation Limit 

POL 

0.50 
0.50 
0 .-?0 
0.50 

Result 

340 

340 

-o 

0 . 45 

120 

26 

0.42 

75 

1,100 

POL 

2.5 

2.5 

N/A 

0.05 

5 

5 

0.01 

2 

10 

'hi' '"1'"11 i< i""''o.l ><•ldy r .. ,. I he u<c nf I he!''-'"'"" or wmp~ny lnl\'hom il i.~ :~o.J<IrL's<co.J. This t:~l>omlory ~rrcpls rcsp<lll,ihilily unl)' for I he d ue pcrform~ncc uf ~n:~lysi' in "''<'oro.J:~n<'<·wi l h 
ndu,lly ~.-n·pr:~hk f' l~<'li<-c. In"'' cn-nl ~h.111 Snun<l i\rwlylk:~l Sl'l\' kl',, Inc. nr ils <•mpl<')''-''-'' he rcsponsil1lc ((lr con''-''1"'-'llli:il or 'P'-'\=ial <1.1111:1!;'-'' in ~n)' kintl !lr in nny nmounl. 



- - - ~ - DRINKING WA7~ k)Uc~T 'mR ANACY~/~-....., ....... ,..c,-

CONTACT ,/;/;f!L&k/2 /)rL-'- _ . l~ 

COMPANY 'TcJ WV ~f= C&ur~!6Jl-f-b . @)~ . 
ADDRESS P r2 I> 7 ~ s. 

7
/ 6~ ,v~ 1 Sound Analytical ~ Serv1ces. lnc. 

CITY/ STATE/ COUNTY Ct2V,?e 1/IL-.I.f::::; wA .- C(C£1"3~ 
PHONE /),() b I ~ (C£..,. k>~_t/) .5__.. 

4813 Pacific Hwy. E. 

Tacoma, WA 98424 

(206) 922-231 0 

SAMPLE INFORMATION// f)_ lfl_ .... 

SAMPLED BY /1 P- !.£.!(/. 
,-~ 

SEND REPORT TO STATE HEALTH DEPARTMENT? YES 

SEND REPORT TO COUNTY HEALTH DEPARTMENT? YES 

REQUESTED ANALYSIS 

INORGANICS ORGANICS MICROBIOLOGY 

SYSTEM /0 DATE TIME Cl PI Sf PV VOC EDB PST HRB TC FC FS EC 

1 1;{/tfu.--- tf~ --
2 b ,.{/ r:-t-lf 12 t:3 E_._F_;_ 
3 

4 

5 ---

--­
·~· 

6 OTHER ANALYSIS ___________ ..:...._ ______ _ 

7 OTHER ANALYSIS ----------------- --
SPECIAL INSTRUCTIONS: 7e§ 1 &JL ;J-IctrA- L-1/t/1 '~i,~ J3tcA IL!ftJM 11· -te , C!J. iL&;--v 11 r ~-, cct L.c:r: (/,A-?, 

//!1-G- ,Vtf7 1V/V/ / ?o /11 7>-r C/ij,. czoO I 1/ c-1· I /J!LtJH /J)b"/ 
7 

c 1-)L.t}/2..1 Ptr", :;;,vL..-r4 7'(=:; 1 J 

ANALYsis coDE: !o/A L P/lo5?1il/-r~1 HA/l ... PNt~r;s /v- CtJ A/ Pve---tlf/1/'C.~ 
INORGANICS: COMPLETE INORGANICS = .Cl PRIMARY INORGANICS = PI SECONDARY INORGANICS = Sl PHASE II & V = PV 

ORGANICS: VOLATILE ORGANIC COMPOUNDS= VOC EDB/DBCP = EDB PESTICIDES= PST HERBICIDES:= HRB 

MICROBIOLOGY: TOTAL COLIFORM= TC FECAL COLIFORM= FC FECAL STREP = FS E COLI= EC 

Relinquished by DatefTime Received by JJ /) 1,) 1 /C L-
Relinquished by Date/Time Received by _ __ _ _ , _ _ f J 

Dateffime c;;/t~/CJI !' 
Dateffime y -

li 
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SoUND ANALYTICAL SERVICES, INC. 
~~l.ll 'i\CII'I( · IJI(ill\\'1\ Y ! "'ST. Ti\C0~1i\. \\'1\SI II~CiTON 91!-124 ·TEl 1'1 '1 I0:-11: (206)922·2.\ 111. Fi\X (20fo)?22 -50H 

~lECEIVED 

TRANSMITTAL MEMORANDUM JUN 9 1994 

1 UWN OF COUPEVJLLE 

DATE: June 3, 1994 

TO: Harold Dill 
Town of Coupeville 

LABORATORY NUMBER: 40357 

Two water samples were received for analysis at Sound 
Analytical Services, Inc., on May 19, 1994, ·and was assigned 
Laboratory Work Order Number 40357 . 

Enclosed is a copy of the completed Washington State 
Department of Health Drinking Water Report. Copies of this 
report have been sent to the following parties: 

/ Client 

State Health Department (Olympia & Regional) 

County Health Department 

Other 

If there are any questions regarding this work order , please 
do not hesitate to call me at (206) 922-2310. 

Sincerely, 

o·e~»rr 
J. Christopher Shaeffer 
Project Manager 

JCS:tm 

I report i~ i"IICu •old)· fu r lh~ tt<c fl l 1 · · ·'·' ,' ·1· · J t ·1 ·1· I ' I I ' · · II · ' " tc pc,.,.on nr t"<Hnpo ny lu w 10111 11 1~ :ouur~~~cu. Ius "H>ralury acn·pls rc,pun~Jll tly nn your I tc <IIC pcr.nrmancc of :tnalysts 10 ~ccordancc wilh 
•du<lry occrpl:ol>k J>r:t<"lkc In"'' ... 1 ·J 11 S ·' A 1 · 1 ,. · 1 · I I "II ' · I · I · · · . .. • ('0 s 1:1 • nunu "na ylll":l ,'l('f\'lt'C"S, nc:. ,,r I I\ ('IUP ctyrt·~ l(' rc~pnnM ) r .ur t'(H\Io. C"\( lll'l\lla ur "Pl't"l:l ll :u n:lgc~ 10 o10)' kuuJ or In any nmount 
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=c-.. • -

MTC JUN 21 1994 
A nalyticai!En vironmental Services 

Materials Testing & Consulting, lfrl't'N Uf- COUPt:V I ~757-1400 -· FAX (206)757-1402 
1151 Knudson Rd Burlington, WA 98233 

Client: COUPEVILLE, TOWN OF 
POBox 725 Reference: 94-0881 
COUPEVILLE, WA 98239 Project: Town of Coupeville 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
.. ... . . 

tabO!'atoty-Numbef: Ao~Me. •MQ!.:. R~$JJit VNI.T$ . 9-R~ .,9:9WPii~:; 

M4Q.~~~ Antimony Sb 0.006 <0.005 mg/L 0.005 Yes 

:oate··Recel\led! Arsenic As 0.050 <0.01 mg/L 0.01 Yes 

5"'9./!JA Barium Ba 2.00 0.1 mg/L 0.1 Yes 

1 . Date Collected: Beryllium Be 0.004 <0.002 mg/L 0.002 Yes 

/stlS/94) Cadmium Cd 0 .005 <0.002 mg/L 0.002 Yes ..___ --2. System Name: Chromium Cr 0.10 <0.01 mg/L 0.01 Yes 

COUPEVILLE, TOWN OF Copper Cu 1.3* <0.02 mg/L 0.02 Yes 

Iron Fe 0.30 0.06 mg/L 0.05 Yes 

3. System 10 #: 4. Circle Group: Lead Pb 0.015* <0.002 mg/L 0.002 Yes 

155509 A 8 Manganese Mn 0.050 0. 13 mg/L 0.01 No 

5. County: Mercury Hg 0.0020 <0.0005 mg/L 0.0005 Yes 

Island Nickel Ni 0.10 <0.04 mg/L 0.04 Yes 

6. Source Type: Selenium Se 0.050 <0.005 mg/L 0.005 Yes 

Groundwater Silver A_g_ 0.050 <0.010 mg/L 0.01 Yes 

7. Sample Taken (Before or After Treatment): Sediurri Na 216.0 mg/L 1.0 

No Treatment Thallium Tl 0.002 <0.001 mg_/L 0.001 Yes 

Zinc Zn 5.00 <0.05 mg/L 0.05 Yes 

8. Source Number: 9. Source Name: Hardness f 169 mgCaC031L 10 

~i w'ELL#6~ Specific'Conductance 70.0 1409 us 10 No 

10. Collected ~ ----- Turbidity 1.0 0.5 NTU 0.1 Yes 

Harold Dill Color 15 <5 cu 5 Yes 

Telephone: 678-6695 ChlOride Cl 250 205.0 mg/L 20 Yes 

11. It Taken After Treatment, Cyanide CN 0.20 <0.10 mg/L 0.10 Yes 

Treatment Type: Fluoride F 2.0 <0.5 mg/L 0.5 Yes 

Nitrate-N N03-N 10.0 <0.5 mg/L 0.5 Yes 

Nitrite-N N02-N 1.0 <0.5 mg/L 0.5 Yes 

Sulfate~ S04 250 39 mg/L 10 Yes 

12. It Taken From Distribution, Total Dissolved Solids 500 750 mg/L 150 No 
Indicate Address: Laboratory Comments: 

14. Remarks: ' 

n 

P.J. 'j;fj J {\ ~< ra ory Supervisor: ~Date of Report: 
WA..t: t 6/ 17/94 

~CL • Max1mum Contammat1o;;'i eve!: Federal Actio,;'tevels are 0.015 rngll lor Lead and 1 3 mg/L for Copper 

isRL • Specrfied Reponmg Limit; NA • Not Analyzed: < ·"less than" 
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MTC 

Materials Testing & Consulting, Inc 

Inorganic Chemical Data Report 

Client: COUPEVILLE, TOWN OF 
P 0 Box 725 
COUPEVILLE, WA 98239 

Analytical/Environmental Services 

P.O. Box309 

Mount Vernon, WA 98273 

(206) 757-1400 - FAX (206) 757-1402 

Report Date: 6/17/94 
Reference: 94-0881 

Project: Town of Coupeville 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 

System Name: COUPEVILLE, TOWN OF 

System ID Number: 155509 

DOH Source Number: 

Source Type: Groundwater 

Analyte 
pH.W 
SiHca Molybdate Si 

reactive 
Silica Molybdate Si 

unreactive 
Alkalinity Al.ka 
Tannins(lignins) 

Method 
150.1 

4500-SI D 

4500-SI D 
310.1 

SM5550 

' . - -- - ) . 
/I !,, • tf Jt ·, : ' 

Patricia B::' Jaussi 
lnorganics Chemist 

QC Review~~~ 

Result 
8.29 

<0.5 

5.04 
155.87 
0.25 

County: Island 

Lab Number: 04601979 

Sample Date: 5/18/94 

Date Received: 5/19/94 

MRL 

0.5 

0.5 

*MCL- Maximum Contamination Level . 
MRL- Method Reporting Limit 

UNITS 
pH Units 

mg/L 

mg/L 
mg/L 
mg/L 
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uclls-
r~ Laboratories, Inc. 
g40 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbiology, and Technical Services 

CLIENT: Materials Testing Labs 
1151 Knudson Road 
Burlington, ~A 98233 

Certificate of Analysis 

ATTN Don Verrue 

~ork 10 
Taken By 

Town of Coupeville Well #6 
Client 

Transported by: Hand Delivered 
Type ~ater 

SAMPLE IDENTIFICATION: 

Sample 
Description 

01 Well #6 

FLAGG ING: 

Work Order# 94-05-794 
DATE RECEIVED : 05/20/94 
DATE OF REPORT : 05/25/94 

Collection 
Date 

05/18/94 

The flag "U" indicates the analyte of interest was not detected, to the limit of 
detection indicated. 

ATTACHMENTS: 

Following presentation of sample results, the following appendices are attached 
to .this report: 

Appendix A: Method Blank Report 
Appendix B: Matrix Spike/Duplicate Report 
Appendix C: Standard Reference Material Report 
Appendix D: Chain-of-Custody 

This repon 1s submitted for the exclusive use of the person. pannership, or corporation to whom it 1s addressed. Subsequent use of the name of thiS company or any 
member of its staH in connection with the advenis1ng or sale of any product or process will be granted only on contract Th1s company accepts no responsib1hty except 
for the due performance of tnspection and/or analysis in good faith and according to the rules or the trade and of sc1ence 

~ 

Prmled on Ht:!cyc lcd P,'\;~t f. J 



LaucllsG 
T~ Laboratories, Inc. 
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbiolazy. and Technical Services 

CLIEHT Materials Testing Labs Certificate of Analysis 

Work. Order# 94-05-794 

Unless otherwise instructed all samples will be discarded on 07/18/94 

Respectfu lly submitted, 
Lauck.s Testing Laboratories, Inc. 

~}'!) (:.;~~--- p .. ... ;; 

J. M. Owens 

Th1s report 1S submilted lor !he exclusive use ollhe person. partnership. or corporalion lo whom il is addresseo. Subsequenl use ol lhe name ollhis company or any 
member ol ils siaN in conneclion w11h !he advert1sing or sale ol any producl or process will be granred only on con1rac1 Th1S company accepls no respons1bihly excepl 
lor !he due perlormance ol inspec110n and/or analysis in good lailh and according 10 the rules ollhe lrade and ol science. 

*' f'IIOIC:t.1 OH flecyCIM P,tl~' t.J 
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tauckse 
·'Re.sting Laboratories, Inc. 
g'JO·South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

· chemistry. Micmbiol~. and Technical Services 

CLIEIIT Materials Testing labs Certificate of Analysis 

~ . 

Uorlc Order I 94-05-794 

TESTS PERFORMED AND RESUlTS: 

Analyt e Units Q! 

Total Organic Carbon mg/L 1.0 

Thos repor1 is submined lor the exclusive use ol the person. par1nershop. or corporation to whom otis addressed Subsequenl use ol the name ol this company or any 
member ol its staH in connechon woth the adver1osing or sale ol any product or process woll be granted only on conlract. Thos company accepts no responsoboloty except 
' "'' th" ..t . . .. ...... ..4',...,,...,..,,""'"' "'' ; .................. .... ...... .. u ..... ...... ,..,.,,..,,. ; ,.. '"""'"""' 1 .. :1h ,..,..,. o'"r"rl'iinn· ln thn tuloc:; nl lhA tr;u1P. anc1 Ol SCience 
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Lauckse 
Testing Laboratories, Inc. 
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbioloqy. and Technical Services 

APPENDIX A 

Method Bl ank Report 

0 . . . . 

~ 

ThiS report is submilled lor the exclus1ve use of the person. partnership. or corporation to whom 11 1s addressed. Subsequent use of the name of this company or any 
member of its staH in connection with the advertising or sale of any product or process will be granted only on contract. This company accepts no responsibility except 
lor the due performance ol mspect1on and/or analysts '" good fai th and accordmg to the rules ol the trade and of sctencc 

#'I> 

P•1nted on Hccvclco P<'l fk!l \. J 



Lauckse 
T~ Laboratories, Inc. 
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. MicrobiolQ\?Y. and Technical Services 

Blank Name 
B052494_TOC_IJ01 
B052494_TOC_IJ02 

Quality Control Report 
Method Blanks for ~ork Order 9405794 

Samples Verified Test Description 
Total Organic Carbon 
Total Organic Carbon 

Result 
1.0 u 
1.0 u 

Units 
mg/ L 

mg/ L 

A method blank can validate more than one ana lyte on more than one work order . The met hod blanks in thi s report may 
validate analytes not determined on this work order, but nonetheless determined in the assoc iated blank . 

Because they val idate more than one work order , method blank resul ts are not always reported in the same concentrati on 
units or to the same detection limits that are used for sample results. 

*=blank exceeds cont rol li mit 

This report is submilled lor lhe exclusive use ol the person. partnership. or corporation lo whom illS addressed. Subsequent use of the name ollh1s company or any 
member ol its staN in connection with the advertislflg or sale ol any producl or process w1ll be granled only on contract This company accepls no respons1bihty except 
lor the due pertormance of Inspection and/or analysiS in good laith and accordlflg to lho rules of the lrade and of sc1ence 

" P •tf\IC<' on Flf.l<..yC~ll P .IIK!' '.J 

Control 
Limit 

2.0 
2.0 



laucflse 
Test.ing Laboratories, Inc. 
94o South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbiology. and Technical Services 

APPENDIX B 

Matrix Spike/Duplicate Report 

This repor11s submilled lor the exclusive use of the person. partnership. or corporation to whom 11 is addressed. Subsequent use of the name of th•s c.ompany or any 
~e~ber OlliS staff m connection with the advertising or sale of any product or. process will be Qranted onfv on contract. Th1s comnanv ar.r.Anl< nn roonnn<ohololv ••c.•n• 
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Laucllso 
Testing Laboratories, Inc. 
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. MicrobioiCXJY, and Technical Services 

Quality Control Report 
Matrix Spike/Duplicate Report for ~ork Order 9405794 

MS Cont. Limits 
MS/Oupe Name Sample Fractions Verified 

M052494_TOCII01 

* Value Exceeds Control Limit 
RPD = Relative Percent Difference 
LCL Lower Control Limit 
UCL =Upper Control Limit 

Sample Analyte 

9405707-01 Total Organic Carbon 2.8 98 

L = RPD control limit for this analyte is 5x the detection limit. The value appearing in the RPD column 
is the absolute difference of the duplicates . 

-1 for recovery value indicates that recovery could not be calculated 

An MS/Duplicate pair can validate the results for more than one work order. For this reason, results 
for analytes not requested on this work order may appear in this MS/Duplica te report. 

This report is submitled lor the exclusive use olthe person, partnership, or corporalion to whom il is addressed Subsequent use ol lhe name olthis company or any 
member ol its staN in connection wi th the advertising or sale ol any product or process will be granted only on con1rac1 Thos company accepts no responsibohty except 
lor the due performance ol inspection and/or analysrs in good faith and according to the rules ollhe trade and of scoence. 

n 
Punl fW on necyc1c1 Par;':' ~ J 

11 70 119 
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LaucllsG 
T~ Laboratories, Inc. 
940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX (206) 767-5063 

Chemistry. Microbiol~. and Technical Services 

APPENDIX C 

Standard Reference Material Report 

Gl· This repon os submitted lor the exclusove use ot the person. pannership. or corporatoon to whom il is addrassed. Subsequent use ot the name ot this company or any 
member of its staN in connectoon woth !he aaverlising or safe ot any product or process will be granted only on contract. Thos company accepts no responsobololy excep1 . 

..,. 
for the due per1ormance of inspectoon and/or analysis in good faith and according to the rules of the trade and of scoence ... 

Pflfllt,ll ton RtJCyr:lo•l Po.t;'\!' \.J 
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SOUND ANALYTICAL SERVICES, INC. 
Sl'ECIALIZJN<i IN INDUSTRIAL & TOXIC WASTE ANALYSIS 

•1.~ 11 1'/\CIFI(' IIIC ;JJWA Y EAST. TACOMA. WASIIINGTON 9/!424 ·TEl .l'I'II0:-.;1' il06)92Z-2.1l ll - 1'1\X i2U6J'!lJ.-)fH7 

Report To: Town of Coupeville 

Report on: Analysis of Water 

IDENTIFICATION: 
samples received on 05-12-94 

Date: May 24, 1994 

Lab No.: 40164 

- -------------------------------------------------------------

ANALYSIS: 

Lab Sample No . 40164-1 --- Client ID: Well ·#6 · 

Parameter 

Calcium 

Magnesium 

Potassium 

ICP Metals Per EPA Method 6010 
Date Analyzed : 5-13-94 

Units: mg/L 

Result 

29 

21 

14 

0.50 

0.50 

0 . 50 

General Chemistry 7 rJ-~ 
)j, ~/q'( 

Parameter 

Alkalinity 
(as caco3 ), mg/L 

Bicarbonate 
(as caco3 ), mg/L 

Carbonate 
(as caco3 ), mg/L 

Bromide, mg/L 

Total Phosphorus, mg/L 

N/A - Not Applicable 
ND - Not De tected 

Method 

EPA 2320B 

EPA 2320B 

EPA 2320B 

EPA 300.0 

EPA 365.1 

PQL - Practical Quantitation Limit 

Result PQL 

350 2.5 

350 2.5 

0 N/A 

0.83 0.05 

0.23 0.01 

I Thi' fi'Jh>rl is is""''' •<>kly for tht• "'C' o f tht•pt'""" or company to wh<>m it h addrc"t'd. Thi' l;al"'ratoty ncrc-pts rt''l"'"'ihilit)' unly In> till' dart' p t'riPIIIH>IIt"<' of " ""'Y'i' in an·ord;an<T with 

mdu,tty arcq>t;ahlt· prarlkc. ln "" evc-nl \hall Sound 1\n;>lytiral St•tvircs. Inc. or its t•mpl<>yt•t•s ht• rt''l'''"'ihlc for rnn,C<J IIt'nl i:al nr 'JH'rial daana!~''' in anr kind or in ;uw amounl. 

t ',' 
,_ 



SOUND ANALYTICAL SERVICES, INC. 
4Rl3 PACll'lC H!GHWA YEAST. TACOMA. WASlllNGTON 9R424 • TELEPHONE 206·922-23 10 • FA.'( 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRlTE IN SHADED 1\RFAS PI EASE FILL BOXES NUMBERED I TI-LIW 13 SFF BACK FOR INSTRUCTIONS ~ . - - ... 

LABORATORY·NUM~q~ r ... [_v.{ ( ( ~ 
LABORATORY REPORT 

107-. :.'&/J/~··: .. - . , ... · (Do Not Write Inside ·n1is Box) : .. . . . 
Tests MCL Less Result Units Compliance Chemist DA.TE~ECElYED .. : ·, 

M:~~·::·~q.!:/. _ 
Than Yes No Initials 

< 
' :·· . . ::' · . . · . ... · 

I. Date Collected 
Antimony Sb 0.006 mg/L 

_5'.-tP,-Cftf 
Arsenic As 0.05 mg/L 

2. System Name: 
Barium Ba 2.0 mg/L 

U.)aL ~-~ Beryllium Be 0.004 mg/L 

3. System ID 4. Circle Gro.up 
Cadmium Cd 0.005 mg!L 

A B 
Chromium Cr 0.1 mg.!!. 

5. County: 
Copper Cu 1.3 mg/L 

6. Source Type: (circle) 
Iron Fe 0.3 nlg.ll. 

Surface &J Lead Pb 0.015 mg/L 

Spring Purchase Manganese Mn 0.05 mg/L 

~ };)k'" (oi,olo) 
Mercury Hg 0.002 mg/L 

([/i?efi;re Aller Nickcl Ni 0.1 mg/L 
1\.. Trcatme Treatment 

Selenium Se 0.050 mg/L 
8. Source No.: Source Name: 

Silver Ag 0.1 mg.!!. 

I " 
.,/} Sodium Na None I~L': mg/L P/3 

10. Collected By: (( f- i)~ __. 
Thallium Tl 0.002 mg!L 

Telephone: QJo >t7~·it9) 
Zinc Zn 5.0 mg/L I 

II . If taken aficr treatment, circle: Hardness None j.,ft} mgll.. /i1 (! _ _. 

I Fluoridation Chlorination Conductivity 700 /. qc~o umhos ; .... ./ /1'1(!~ 

Filtration Other Turbidity 1.0 NTU 

Water Soflener Type Color 15.0 UniL~ 
12. If taken from di>tribution. indicate address 

mg/L Tl~) Chloride Cl 250 .:::l;J-D ·-J 
I 

I 

Name: mg/L Cyanide CN 0.2 

Fluoride F 2.0 mg/L 
I 

13. Party to pay for testing: 
Nitrate asN 10.0 mg/L fbw"'' "r £ 

Name: CtKJfttJI (, t- - Nitrite asN 1.0 mg/L I 
,... 

Address:;/& /1-'7 li t:f:· r./; ~Sulfate so 250 :::: . :).. mg/L -......\ Th 
GcJ ~ t/!t- r.f; tlk. ~··· · I 

1)/D I' . 
IDS 500 mg/L 

Telephone: (1. C!~.:; · 1:{/: 7~ LABORATORY COMMENTS 

I 
14. Remarks 

. 1 - ·/ r I t'' r · ( : . /, ' • . ,. I . · UsboratorY:Supet'Viso:i'~ · •· · ··.. .· ~t~ of Report: . . 
..... t ;( .,..i' II' I ! . .- ! ... ./ . . ~: .. •. · .. ' · ... <, .. ,- r\, . ,.... __ __,.. · .. · :a-::/~:.-· j :v.:~:: t/v· 07'7-:}J~ ., . .., 7.:)-{ t.? l(f.l(. f <. j . . .• . 

. 'i . - ~ . . - . . . ... <~ .. _ 
' ' I -I MCL Maxunwn Cont.ammant Level . Reference SOP #SAS-051 1 

I 

OIIIC' ,..nOV I ACr'\OdT("H:)V r.n1 m= "-! Rnn r.nPY - RFr.IONAI OFFICE 



SOUND ANALYTICAL SERVICES, INC. 

Town of Coupeville 
Lab No. 40164 
May 24, 1994 

Lab Sample No . 40164-2 Client ID: 

ICP Metals Per EPA Method 6010 
Date Analyzed : 5-13-94 

Units : mg/L 

: Engle . De~p 

4rrl" ruA 
~ 

J •• · 

t;-j /0/4 l' 
I 

Parameter Result POL 

10 Calcium 

I 
I 
I 
I 
I 
I 
I 
I 

Magnesium 

Potassium 

Parameter 

Alkalinity 
(as caco3 ), mg/L 

Bicarbonate 
(as caco3 ), mg/L 

Carbonate 
(as caco3 ), mg/L 

Bromide, mg/L 

Total Phosphorus, mg/L 

N/A - Not Applicable 
ND - Not Detected 

10 

9.9 

General Chemistry 

Method 

EPA 2320B 

EPA 2320B 

EPA 2320B 

EPA 300.0 

EPA 365.1 

PQL - Practical Quantitat ion Limit 

o.so 

0.50 

0.50 

Result "POL 

350 2.5 

350 2.5 

0 N/A 

0.58 0.05 

0.45 0.01 

'II• •' lt'JH •JI i~ j,~ lll'li ~c •ldy ll•r lht· UM~ ul llu: JH.TM•n c1r <.'c11npa ny ll• ,~,· Ju•m il is aJJ rl'~\<.'d . Thi ~ l ahtH'<~h'IY arccpts rt·~fHtns ihility only (• •r tlu· du <.· pt•r lc•rmann· ,,,. nno•ly'i' in iK n udallt:l' with 

indu'll)' at'tTpl:•hle p1;1din·. Jn 1m c.~vt•nt shall SclU fHJ /\rwlylkal Sc1vi<.TS. Inc:. ur il!' t'lllpluyct.·~ h_c rc~punsihk for <.'onst.'tJUCnlial o r ~pt•d;•l ~am<~~cs in omy kind '". in 1111r amnunl. 

r, 
J 

I 
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~ . . SOUND ANALYTICAL SERVICES, INC. 
4813 PACIFIC HIGHWAY EAST. TACOMA. WASHINGTON '98424 • TELEPHONE 206-922-2310 • Fi\._'( 206-922-5047 

WATER SAMPLE INFORMATION FOR INORGANIC CHEMICAL ANALYSIS 
DO NOT WRITE IN SHADED AREAS PLEASE FILL BOXES NUMBERED I THRU 13 SEE BACK FOR INSTRUCTIONS - . . 

LABO~RY:NUMBER . ·. 
ev..l)/-<7 /7-< -t 11 

LABORATORY REPORT 
·toi · · iJ)(;X'7~~ (Do Not Write Inside This Box) ..... ~- . ·:.: .. · ....... ··. ·-: ~-

:DATE RECElVEi> · · Tests MCL Less Result Units Compliance Chemist 

. t2 . :: ·.~ ·· ·.'.· f.t/ Than Yes No Initials 

·····5«';·· ;;}.:- · : . < 
·,· . . .. . . .. 

I. Date Collected 
mg/L 

1)5-/0-?L/ 
Antimony Sb 0.006 

Arsenic As 0.05 mg/L 
2. System Name: 

Barium Ba 2.0 mg/L 

£/V d.L- & rv.e£ p Beryllium Be 0.004 mg/L 
3. SystemiD 4. Circle Group 

Cadmium Cd 0.005 mg/L 
'·· I 

A B '· ~ . ' ; 
mg;z, Chromium Cr · 0.1 ., 

5. County: 
Copper Cu 1.3 mgll,. 

6. Source Type: (circle) 
Iron Fe 0.3 mg/L 

Surface c;;;· Lead Pb ·0.015 mg/L 

Spring Purchase Manganese Mn 0.05 mg/L 

7. Sample Taken (circle) Mercury Hg 0.002 mg!I_... 

e A fter Nickel Ni 0.1 mg/L 

ent T reatment 
mg/L Selenium Se 0.050 

8. Source No.: Source Name: 
Silver Ag 0.1 mg/L 

)OD mg/L 
'7.·'? 

Sodium Na None -rv 
I 0. Collected By: f/ 7)1 L L 

'Thallium Tl 0.002 mg/L 

Telephone: (:zo6 ) fo::t f, {_, 0 9S 
Zinc Zn 5.0 mg/L 

I I . If taken after treatment, circle: Hardness None -:;0 mg!L ;nd...--
Fluoridation Chlorination Conductivity 700 i,r2_(){) umhos tJ f/1{!_... 

Filtration Other Turbidity_ 1.0 NTU 

Water Softener Type Color J 15.0 Units 

12. If talc: en from distnbut ion. indicate address ' ~ 

Chloride Cl 250 !:tO mg/L '.) T6 
I 

Name: Cyanide CN 0.2 mg/L 

Fluoride F 2.0 mg/L 

13. Party to pay for testing: 
Nitrate asN 10.0 mg!L 

I tru.J"' 0 ;= 
Name: & U-f /:'" v' 1 L '- €-- Nitrite asN 1.0 rng/L 

(!dress: /)()(3 ~ d r Sulfate so 250 ~:::;>_ mg/L _'----1 T~ 
fb-t-<-(JF»IUF ()_ A 

mg/L 
I 

/Cl,f~:37 ms 500 
Telephone: (Zvt. ){~ ~j, C.t.. 9) LABORATORY COMMENTS 
14. Remarks 

:=-:r..ab9tatorj"SupcrviSOt~ • Dst~ of Report' · · · .. .. ... 

c-:1'MY' / :i/t: lli :a:ud. s-C .. :··~26·~;;;,v~9rl . . -._..::.I . . . . .· .,··. . . .;. .. }1. ~ . ·.• 

MCL - Max1rnum Contarnmant Level 
I 

WHITE COPY- STATE GREEN COPY- CUSTOMER BLUE COPY- LABORATORY 

Reference SOP #SAS-0513 

GOLDENROD COPY- REGIONAL OFF ICE 

I 
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SOUND ANALYTICAL SERVICES, I NC. 
~111.11'1\! 'II'IC Ill< ;!I WI\ Y !'AST. '1'1\COM/\. Wi\SIIIl'\<OTON 91!42~- TEI .EI 'IIONE (2(l(,)'J22-2JIO. I' I\ X (2!1(1)922 -~!147 

TRANSMITTAL MEMORANDUM RECEIVED 

MAY 2 5 1994 
DATE : May 24, 1994 

TO: Harold Dill 
TOWN OF COUPEVILLE 

Town of Coupeville 

LABORATORY NUMBER : 40164 

Two water samples were received for analysis at Sound 
Analytical Services, Inc . , on May 12, 1994, and was assigned 
La boratory Work Order Number 40164. 

Enclosed is a copy of the completed Was hington Stat e 
Department of Health Drinking Water Report. Copies of this 
report have bee n s e nt to the following parties: 

Cl ient 

State He al t h De p ar tment (Olympia & Regional) 

County Health Department 

Other 

If there are any quest ions regarding t hi s work order, p l ease 
d o not hes itate to cal l me a t (206) 922-2310 . 

Sincerely, 

o-e~~-~ 
). Christopher Shae ff er 
Project Manager 

JCS:tm 

1·.' hi~ 1('1'"' ' is i~\\lt'd Mllt· l.y r., .. I he U\ (' t lf lht• (ll' .. M l l\ \If rtlii1J~auy ~ - 1 \\~hc•m il is ml~hl·~~l'd. 'l 'hi' lnhoraltll)' ~ l l't..'l' pl s f"('\pun~i hili.ly clnly lc•r. tlw d ue I'(' I ~tlrtH:II Il~l' (lf ;l l ~ alp;i..; in arnmlam.T \\ ilh 

mJw~ll)' :u:cf'pl ahlt• p rarl tlT. In"'' t '\'('1\( ~hall Snuod 1\nai)'IK;II Scl\'tl'(·~. Inc (lr II~ {'111pluyrt·~ ht.• rt·~JHHI\Ihlc rur t'Uil!ol(~li iH' I\ Ital flf ~pn• t:ll d:u,nagP!\ I ll anr kmtl 01' tn flit)' itl11t1Unl. 



--- ~ ---.-.-- .. 
DRINKING WATER RL~UEST FOR ANALYSIS 

CONTACT 1/;f?jL-17 /)IL-l-_ ,.. @ 
COMPANY 7(JWA/ &? C ()t/ ;;e. V'j;f t; . _::::_ . 
ADDRESS Poll> 77 ~ :; 6tH AI e 7 Sound Analytical ~ Servtces.lnc. 
CITY/ STATE/ COUNTY cc;U?fVrL-LC, Wlf 9~t>9 
PHONE 2-() 0 I 1':--;rr _. -

1 

4813 Pacific Hwy. E. 

Tacoma, WA 98424 

(206) 922---231 0 

SAMPLE INFORMATION D ;{} 
SAMPLED BY ,// ~ 

SEND REPORT TO STATE HEALTH DEPARTMENT? YES ~0 i -} ........ 

SYSTEM 10 

1 '1/f'L-L- +~-G 
DATE TIME 
~ft-

C/ PI 

SEND REPORT TO COUNTY HEALTH DEPARTMENT? YES (@ 

INORGANICS 

Sf PV 

REQUESTED ANALYSIS 

voc 
ORGANICS 

EDB PST HRB 

MICROBIOLOGY 

TC FC FS 

2 C!J cu Q Ger~ ~-',f)-<!1 
3 

4 

5 

6 OTHER ANALYSIS -------------------

7 OTHER ANALYSIS ------------:---------
SPECIAL INSTRucTioNs: 7E~ 7 cv!L --.. A & h'ALIAIII</, J?/cA/UJo4.1A-« I CAR3ovA1e, CA Let uh 

I} } 1 -r 
_v~/1 ;_.AI r;-s 1 c/.,..., . Po 'TA $51 f..J ,A---t 1 ~()PI v /-J , /)ltJ c-r 1 Pt: C!-1 t tJi{._ 1 p~, <7-v L . .CA -7C.,. 
/I V"' / ~ I ) ) 

ANALYsis coDE: -ro /AL p;-1o5 PttJ?-rc / fiAJL-iJ/C/t:C?5 / AND ·ctJAPVe- -rA.-1/ c c 
INORGANICS: COMPLETE INORGANICS = Cl PRIMARY INORGANICS = PI SECONDARY INORGANICS = Sl PHASE II & V = PV 

ORGANICS: VOLATILE ORGANIC COMPOUNDS= VOC EDB/DBCP = EDB PESTICIDES= PST HERBICIDES= HRB 

MICROBIOLOGY: TOTAL COLIFORM= TC FECAL COLIFORM= FC FECAL STREP = FS E COLI= EC 

Relinquished by Date/Time Received bHf V \C\_.t...L/ \1 u-lle.v·' Date/Time 6)-;,,/c; ~ 
Relinquished by Date/Time Received by 0 Date/Time 

EC 
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souND ANALYTICAL SERVICES, INc. 
SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS 

4~13 1'/\CII'IC llf(;J 1\\'/\)' EAST. T/\COM/\. WI\SHI:--:GTON 98424- TELEI'l-IONE (201•)922-2.110- I'/\ :X (206)'122-SOn 

Date: May 13, 1994 

Lab No.: 39957 

Report To: Town of Coupeville 

Report on: Analysis of Water 

IDENTIFICATION: 
samples received o~~ 

~---·/Jvv- s /7/ Ct.'-( 

- - ----- -------------------------------- - ------------------- -
ANALYSIS: 

Lab Sample No. 39957-1 Client ID: ' Well · # 1 •: 

General Chemistry 
Units: mg/L 

Parameter Method Result 

Chloride EPA 300.0 170 

Sulfate EPA 300.0 3 

Bromide EPA 300 . 0 0.59 

Total Phosphate EPA 365.1 0.24 

Alkalinity (as caco3 ) SM 2320B 380 

Bicarbonate (as caco3 ) SM 2320B 380 

Carbonate (as Caco3 ) SM 2320B 0 

Hardness EPA 130.2 280 

General Chemistry 

Parameter Method Result 

Conductivity, umhos/cm 120.1 1 , 200 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5-6-94 

Units: mg/L 

Parameter 

Calcium 
Magnes i um 
Potassium 
Sodium 

N/A Not Applicable 
ND - Not Detected 

Result 

33 
39 
12 

120 

POL 

0.50 
0.50 
0.50 
0 . 50 

POL 

10 

1 

0.05 

0.01 

4 

4 

N/A 

2 

POL 

100 

-. 

POL - Practical Quantitation Limit 

,, ~'"1'"'1 i~ i"ll('d ~<'ll"i)' f,., I he usc oflhc pc'""ll or cumpnll)' to whom il is nddrcsscd.ll•is laboralo1y occcpls rcspconsibilily only for lhc due rcrformancc uf nnnlysis in ncwrdanrc with 

'"'' 'Y nrrcp1.11>k· pr.1dirc. In II<> cvenl slwll s,nonJ l\nal)1ical ScJvkcs, Inc. or ils employees he responsible for ronsrqucnlinl nr special da Jnilg<'s in nny kind or in ~ny nnwunl . 
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SOUND ANALYTICAL SERVICES, INC. 

Town of coupeville 
Lab No. 39957 
May 13, 1994 

Lab sample No . 39957-2 Client ID: · W~ll #4 

Parameter 

Chloride 

Sulfate 

Bromide 

Total Phosphate 

Alkalinity (as Caco3 ) 

Bicarbonate (as caco3 ) 

Carbonate (as caco3 ) 

Hardness 

Parameter 

Conductivity, umhos /cm 

General Chemistry 
Units: mg/L 

Method Result 

EPA 300.0 120 

EPA 300.0 47 

EPA 300.0 0.38 

EPA 365.1 0 .09 

SM 2320B 540 

SM 2320B 540 

SM 2320B 0 

EPA 130.2 500 

General Chemistry 

Method Result 

120.1 1,200 

ICP Metals Per EPA Method 6010 
Date Analyzed : 5-6-94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 
Sodium 

N/A - Not Applicable 
ND Not Detected 

Result 

84 
54 
9.5 

60 

PQL - Practical Quantitation Limi~ 

POL 

0.50 
0.50 
0.50 
0.50 

POL 

20 

20 

0.05 

0.01 

4 

4 

N/A 

4 

POL 

100 

l rrp••t1 is is-m•<l ~oll'i)' f<>r I hr UH' nf lhl' pt•t:«t>n or cnmpanr lo whom il i< Atl<.lrc~\cd. This lal>oralory acccpl< rc•pnn<ihilily nnly fM I he uuc pcrf~~rman'c of anal)'<i< i11 a(n>nbncc wilh 

"'''Y acccplal•lc pracl icc. In no C\'cnl shall Sound /\n;>f\1ical Services, Inc. or ils cmpln)'CC< be rc<pon<ihlc fo r cc>n,rqucnlial nr <f>t'ci.11 damage~ in.111)' ~int.l nr in any anu•unl. 

' , . 



. SoUND ANALYTICAL SERVICES, INC. 

I 
Town of coupeville 
Lab No . 39957 
May 13, 1994 

I 
I 

Lab Sample No. 39957-3 Client ID: Well #5 

I 
I 
I 
I 

I 
I 
I 

.. 

Parameter 

Chloride 

Sulfate 

Bromide 

Total Phosphate 

Alkalinity (as CaC03 ) 

Bicarbonate (as ~aco3 ) 

carbonate (as caco3 ) 

Hardness 

Parameter 

Conductivity, umhos/cm 

General Chemistry 
Units: mg/L 

Method 

EPA 300.0 

EPA 300.0 

EPA 300 . 0 

EPA 365.1 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 130.2 

Ge ne ral Chemistry 

Method 

120 . 1 

Result 

63 

41 

0.24 

0.20 

1,100 

1,100 

0 

380 

Result 

960 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5 -6-9 4 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 
Sodium 

Result 

48 
52 
8.0 

51 

POL 

0.50 
0.50 
0.50 
0.50 

00 N/A - Not Applicable 
~ ND - Not Detected 

PQL Practical Quantitation Limit 

10 

10 

0.05 

0.01 

4 

4 

N/A 

4 

POL 

100 

J tt'fWI1 is is'ltcd ~ulcly ft•r lh<' tt<c llf I he pcr~on or Ctllllp~ny lo w hom il is ~ddrcsscd . ·n,;s lahor:.loty arccpls rc~pon~ibil ily t•nly for lhC' dll<' prr(Mnwnrc n( ;ut~lysis in ~I'I'Mtbll<'c wilh 

.lw :l n · !\l ' l ' t•nl!!hfp nr~r l in' ' " nn 1"'\'1"1 \l ~h:•ll SounJ J\n.1h1icaJ Service~. I nc. or j(~ rmplorrc~ bc rt'~pn.n~ihlc rur ( (lOii.C'li UCnli.11 cH' !i'flC't'i;ll d :un:av.r~ in any J,;jnd C\r in :t fl}" :11\HHIIII. 

( ,,,.· 
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SoUND ANALYTICAL SERVICES, INC. 

Town of coupeville 
Lab No. 39957 
May 13, 19 94 

Lab sample No. 39957-4 Client ID: ~· :We).:l .#6~ 

Par ameter 

Chloride 

sulfate 

Bromide 

Total Phosphate 

Alkalinity (as caco3 ) 

Bicarbonate (as caco3 ) 

Carbonate ( a s CaC03 ) 

Hardne ss 

Total Organic 
Carbon, mg / L 

Parameter 

Conductivity, umhos/cm 

General Chemistry 
Units: mg/L 

Method 

EPA 300.0 

EPA 300.0 

EPA 300 . 0 

EPA 365.1 

SM 2320B 

SM 2320B 

SM 2320B 

EPA 130.2 

EPA 415.1 

General Chemistry 

Method 

Result 

200 

29 

0 .·7 1 

0 . 08 

1,000 

1,000 

0 

170 

1 .3 

Result 

120 . 1 1 , 300 

ICP Metals Per EPA M~thod 60 10 
Date Analyzed: 5-6 - 94 

Units: mg/L 

Para meter 

Calcium 
Magnesium 
Pota ssium 
Sodium 

N/A - No t Applicable 
ND - Not Dete cte d 

Resul t 

28 
20 
11 

180 

PQL Practica l Qu a n t itation Limit 

0.50 
0.50 
0.50 
0.50 

POL 

10 

10 

0.05 

0.01 

4 

4 

N/A 

4 

1 

POL 

100 

l lqll>11 i~ is.,uc<.l solely rur the u~c or !he pc1W11 or ~·c•mpnnr to whom i.t i~ nd<.lrcssc!l. 'J11is l~hurnto•y ncccpls responsibility on I)' r1>r the <.l ue pcrfonuann· or ~n.,lysis in ~cwnl.1nce with 

h tc: l tV "'l'"l"t"n l "''hl ,.. n .... ,.. :,. ... r .... " " " ''" ""' .. .. .. u c.·,.. ...... t A ''"'"'iii"·'' C::r- n ·i l"f"C '" '" I H it< r nmltwrrt~: hr rrc;nnn ~~;ih lr. fnr Ct''lll ~C'CI\IC'Ill i al or ,C.f>C'l'inl dnmnc.c~ in :my kind ()r in ~ny nmount . 
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SoUND ANALYTICAL SERVICES, INC. 

Town o f coupeville 
Lab No . 39957 
May 13, 1994 

Lab sample No. 3995 7-5 Client ID: Bills ' Well 

Parameter 

Chloride 

Sulfate 

Bromide 

Total Phosphate 

Alkalinity (as Caco3 ) 

Bicarbonate (as ~aco3 ) 

Carbonate (as caco3 ) 

Hardness 

Parameter 

Conductivity, umhos/cm 

General Chemistry 
Units: mg/L 

Method Result 

EPA 300.0 110 

EPA 300.0 23 

EPA 300.0 0.33 

EPA 365.1 0.10 

SM 2320B 1,300 

SM 2320B 1,300 

SM 2320B 0 

EPA 130 .2 280 

General Chemistry 

Method Result 

120 .1 1,100 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5-6-94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 
Sodium 

N/A - Not Applicable 
ND - Not Detected 

Result 

28 
43 
19 
92 

PQL - Practical Quantitation Limit 

0.50 
0 . 50 
0.50 
0.50 

20 

1 

0.05 

0.01 

4 

4 

N/A 

4 

100 

I rq><•r1 is b~ucd ~olrly for the I"C or I he pcrst•n or comp~ny lo whom il is nddrcsscd. This lnborntory ncccpls rc~ptlll~ihility only for I he tlut• pcrforon:trKt' or ana ly~i s in n<rMJ.,ncc wilh 

111' 1'Y arn·pi~lllc prnrlkc. In '"' rvcnl sh~ll S''l"'" Anaf)1it·nf ~rtviccs. lm·. or ils cmph•)Trs he rcsp<ll)<iblc rc•r rCln.<cqur nl i~l <IT ~pcl'i:ol "'"""!!'''in :111y ~ind or in any '" ""'"'!. 



SOUND ANALYTICAL SERVICES, INC. 

Town of Coupeville 
Lab No. 39957 
May 13, 1994 

Lab Sample No. 39957-6 

Parameter 

Chloride 

Sulfate 

Bromide 

Total Phosphate 

Alkalinity (as caco3 ) 

Bicarbonate (as Caco3 ) 

Carbonate (as Caco3 ) 

Hardness 

Parameter 

Conductivity, umhos/cm 

General Chemistry 
Units: mg/L 

Method 

EPA 300.0 

EPA 300 .0 

EPA 300.0 

EPA 365. 1 

Result 

120 

25 

0.45 

0.44 

SM 2320B 1,300 

SM 2320B 1,300 

SM 2320B 0 

EPA 130 .2 80 

General Chemistry 

Method Result 

120.1 1,100 

ICP Metals Per EPA Method 6010 
Date Analyzed: 5-6 - 94 

Units: mg/L 

Parameter 

Calcium 
Magnesium 
Potassium 
Sodium 

N/A - Not Applicable 
ND - Not Detected 

Result 

10 
9.9 
8.8 

170 

PQL - Practical Quantitation Limit 

POL 

0.50 
0.50 
0.50 
0.50 

~ ~ 
/ ~1-· -1 :;: · 
; ., . , . t. 

20 

1 

_, . 
:~ . 

0.05 

0.01 

4 

4 

N/A 

4 

100 
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4813 Pacific Hwy. E. 

Tacoma, WA 98424 

(206) 922-2310 

SAMPLE INFORMATION d a:t2 SEND REPORT TO STATE HEALTH DEPARTMENT? YES ~ 
SEND REPORT TO COUNTY HEALTH DEPARTMENT? YES ' 0 SAMPLED BY · ,_ 

REQUESTED ANALYSIS 

INORGANICS ORGANICS MICROBIOLOGY 

SYSTEM 10 DATE TIME Cl PI Sf PV voc EDB PST HRB TC FC FS EC 
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2 w eL.L H-tf ................... 

- - - - - - - - - - - -
3 Jt..l F l-L- II t( // 

- - - - - - - - - - - -
4 wet.c #C:z // 

- - - - - - - - - - - -
5 !3tk!v$ lvr::::-v......- // - - - - - - - - - - - -
6 c tV r--u:: Ol!l~P // OTHER ANALYSIS 

7 OTHER ANALYSIS 
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SOUND ANALYTICAL SERVICES, INC. 

4813 
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TRANSMITTAL MEMORANDUM 

DATE: 

TO: 

May 13, 1994 

Harold Dill 
Town of Coupeville 

LABORATORY NUMBER : 39957 

Six water samples were received 
Analytica l Services, Inc., on May 
Laboratory Work Order Number 39957. 

for 
4, 

analysis 
1994, and 

at Sound 
assigned 

If there are any questions regarding this work order, please 
do not hesitate to call me at (206) 922-23 10. 

Sincerely, 

>:·&~'~ 
~ Christopher Shaeffer 
Project Manager 
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souND ANALYTICAL SERVICES, INc. 
SPECIALIZING IN IN DUSTRIAL & TOXIC WASTE ANALYSIS 

~~13 I'ACIFIC lllGII\\'A YEAST. TACOMA, WASillSGTON 98424 • TEI.EI'IJONE (20(oJ9l2·23lO · FAX (106)922.50~7 

·Report To: Town of Coupeville 

Report on : Analysis of Water 

IDENTIFICATION: 

samples received on 04 - 28-94 

Date: May 13, 199 4 

Lab No .: 39815 

----- - ------------- - ------------------- - ------------ - -----

ANALYSIS: 

Lab Sample No. 39815-1 

Parameter 

Bromide, mg/L 

Chloride, mg/L 

Sulfate, mg/L 

Total Phosphate, mg/L 

Alkalinity 
(as CaC03), mg/L 

Carbonate 
(as CaC03), mg/L 

Bicarbonate 
(as CaC03), mg/L 

Hardness 
(as CaC03), mg/L 

Specific 
Conductance, umhos/cm 

Total Organic 
Carbon, mg/L 

N/A - Not Applicable 
ND - Not Detected 

Client ID: · Wel:l #6 

General Chemistry 

Method Result POL 

EPA 300.0 0.66 0 . 05 

EPA 300.0 180 5 

EPA 300.0 26 5 

EPA 365.1 0.21 0.01 

SM 2320B 330 2.5 

SM 2320B 0 N/ A 

SM 2320B 330 2.5 

EPA 130.2 160 2 

EPA 120.1 1,300 100 

EPA 415.1 1.4 1 

PQL - Practical Quantitation Limit 
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Appendix E. Well 6 Drilling Report
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Element 2-B Estimated Demand for Reclaimed Water 
 
 
1. Overview 
 
This document is a Feasibility Assessment for the use of reclaimed water as summarized through 
the alternative uses below:   

1. Local farmers have indicated interest in reclaimed water for irrigation of over 1,600 
acres, which exceeds the quantity that can realistically be provided.   

2. An aquifer recharge system can be developed that would accept all of the reclaimed water 
produced; but it is not clear that such a use would provide a measurable benefit to the 
community, though it would remove treated Town wastewater effluent from Penn Cove.   

3. Stream augmentation could accept whatever quantity of water is reclaimed from the 
wastewater treatment plant; the restored stream would enhance the local habitat and 
aesthetics; however, the augmented discharge may also impair the hydraulic capacity of 
the pipe system draining groundwater from the farms. 

4. No existing commercial or industrial uses have been identified within the Coupeville 
vicinity that can use an appreciable reclaimed water quantity year-round; and none are 
expected in the foreseeable future. 

 
Agricultural irrigation is the preferred use by the Coupeville community.  Accordingly, this 
assessment is focused on the capture, treatment, storage, and delivery of reclaimed water to 
potential agricultural users with a conceptual estimate of the costs.  Photo 5 in Appendix A 
shows some of the agricultural property within the National Historical Reserve that could benefit 
for irrigation with reclaimed water.  The farmers have stated a preference for the best reclaimed 
water quality reasonably available, which is at least Class B and preferably Class A water. 
 
 
2. Irrigation Methodologies 
 
Assessment of feasibility necessarily requires some exploration of the likely agricultural and 
irrigation practices.  Evaluation of these practices is beyond the scope of this assessment or the 
expertise of the consulting team.  Yet some measure of the irrigation demand is necessary to 
assess feasibility.  Accordingly, the assessment has relied on advice from Marshall English of 
Oregon State University, the Whidbey Island Conservation District, and numerous local farmers 
and interested parties. 
 
Irrigation of crops involves several technical management issues.  The general concept of 
irrigation is shown in Figure B-1.  Some issues are more-or-less unmanageable like precipitation, 
wind, air temperature, or soil composition, ground slope, and off-site variables.  Besides the 
choice of which crops to plant and when, at least three issues are subject to management by 
individual farmers: 
 

1. Irrigation water can be applied in various ways, such as water guns, spray machines, drip 
irrigation, as well as various proprietary technologies.  Choices as to which irrigation 
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technology will be used by a given farmer are largely matters of personal choice and 
economic. 

 
2. The actual management of irrigation application is a decision process for defining when 

irrigation is to occur, and how much water will be applied.  This decision can be simply 
the choice of an individual farmer based on the irrigation water available, and the price; 
or the decision can be technology oriented. 

 
3. Water quality needed for irrigation is dependent on the crop chosen for planting; or 

perhaps the water quality available will determine the crop planted.  Alfalfa can be raised 
with Class D reclaimed water while vegetable crops require Class A water.  The decision 
to invest in treating reclaimed water to a higher standard could be left to individual 
farmers. 

 
Figure B-2 illustrates the typical irrigation season.  The Irrigation Efficiency Model (IEM) was 
initially designed to model relationships between sprinkler irrigation intensity, water losses, and 
crop water use.  IEM was developed by the Oregon State University and the New Zealand 
Ministries of Agriculture and Fisheries; then further refined with a USDA National Research 
Initiative grant.  Marshall English of Oregon State University was a key player in the IRM 
development and has been involved as an advisory for several agricultural operations in the 
Coupeville vicinity.  Accordingly, the IEM concept was used to estimate a baseline of possible 
irrigation quantities in this Feasibility Assessment.  Figure B-3 shows part of a sample IMO 
report for the Coupeville vicinity. 
 
Irrigation management combines soil moisture as measured in the field together with estimated 
evapo-transpiration for the specific crop planted to compute irrigation water quantity needed.  
These results are estimates under even the best of conditions.  Soils and moisture content vary 
across any field undergoing practical farming.  Evapo-transpiration is an estimate derived from 
historic tests that are not likely to be replicated on an actual farm.  Still, irrigation management 
decisions can be seen as an iterative process where the results are observed and the next 
irrigation decision is modified to achieve a better approach towards the defined farming goal. 
 
Oregon State University and the Natural Resources Conservation Service have been developing 
Irrigation Management Online (IMO) as a web-based irrigation advisory service.  It is now being 
used successfully in Oregon, Washington, and Idaho.  IMO provides a tool for farm managers to 
implement irrigation strategies specific to their fields and crops that minimizes water use while 
maximizing economic returns.  The concepts developed for IMO are available to farmers in the 
Coupeville vicinity and provide an appropriate basis for assessing optimum irrigation feasibility. 
 
 
3. Optimum Irrigation 
 
Precipitation in Coupeville averages only 20.8 inches annually.  However there was only 14.09 
inches in 2007 and 19.62 recorded for 2008 at the wastewater treatment plant. Groundwater 
supplies are limited.  Whidbey Island is only about one to four miles wide in the Coupeville 
vicinity with marine waters on both sides.  Saltwater intrusion is a concern for the operation of 
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all wells, whether for potable purposes or for irrigation.  Optimal management of all water 
resources is a strong motivator for all agencies, entities, and individuals in the Coupeville 
community.  Such an approach is sometimes called ‘total water management’. 
 
Conventional irrigation applies water to maximize crop yields.  This ‘full irrigation’ approach 
often results in the application of more water than the crop can actually use.  A better, more total 
management approach applies irrigation water at the agronomic rate, meaning only the quantity 
of water needed to meet the evapo-transpiration demand of the crop. 
 
‘Deficit irrigation’ goes even further by under-irrigating the crop to better conserve water.  This 
approach recognizes that crop production does not decline lineally with a decline in the water 
quantity applied.  Experimentation has demonstrated that irrigation with significantly less water 
can achieve nearly the maximum crop production – if the water is applied at the proper times 
during the crop growth cycle.   
 
Of course this relationship of water-to-yield varies with different crops.  Some crops simply 
require less water.  Other crops can be selectively bred or genetically manipulated to require less 
water.  And irrigation systems have different efficiencies in how much of the water actually 
benefits the crop, such as drip irrigation versus a spray system.  Figure B-4 illustrates three levels 
of irrigation for alfalfa. 
 
Particularly for water-short areas like Coupeville, minimizing the quantity of irrigation water 
used per land unit potentially maximizes the profit return for each participating farm.  Deficit 
irrigation allows the greatest acreage to benefit from the limited irrigation water available and is 
the most appropriate strategy for evaluating the feasible use of reclaimed water. 
 
 
4. Potential Crops 
 
A variety of crops could be raised on various parcels show in Table A-1.  Crop variety would be 
desirable so irrigation applications can be staggered, which would allow more efficient use of the 
irrigation facilities and capacities.  Agricultural benefits accrue where diverse crops are raised 
too.   
 
A representative selection of potential crops is listed in Table B-1, together with an irrigation 
strategy using a deficit approach and showing possible dates how deficit irrigation might be 
applied.  These are simply approximate; and are not based on any specific farm preferences.  
Each irrigation application is intended to provide about 3 inches of irrigation water to the crop.  
Some inefficiency in irrigation application should be included, so the total inches applied in 
Table B-1 is larger than 3 inches per application.  Irrigation efficiencies would vary with the 
technology used, and different crops may require different irrigation technologies.  If the 
irrigation efficiency averages 75 percent across all fields and crops, then the actual water use 
may average about 4 inches per application.  Total seasonal irrigation demand was estimated for 
the example irrigated field acreages as shown in the last column.   
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Table B-1 

Ebey’s Prairie Crop Strategy for Deficit Irrigation of 20 Acre Parcels 
 

Crop Irrigation Strategy Irrigation 
Applications 

Inches of 
Water Applied 

Total Inches 
Applied 

Acre-feet 
Applied 

Alfalfa Until second cutting Three 9 12 20 
Apples Fruit filling Two 6 8 13 
Corn After tassel One 3 4 7 

Pasture Until mid-July Two 6 8 13 
Potatoes Full irrigation Three 9 12 20 

 
 
5. Conventional Irrigation Management 
 
The conventional strategy is also known as full irrigation, which provides at least enough water 
to avoid crop water stress.  This strategy will produce maximum crop yields.  The specific 
hypothetical circumstances considered for Coupeville were as follows: 
• The cropping pattern comprised a mix of five crops; potatoes, corn, pasture, apples and 

alfalfa. The area planted in each crop was assumed equal.  
• It was postulated that these crops would be irrigated with hand lines or wheel lines; and 

these systems would normally have an application efficiency of about 65 percent when used 
for full irrigation.   

• The IMO service was used to estimate gross irrigation requirements, expressed as inches of 
applied water required for full irrigation of these crops.  The average gross irrigation 
requirement for full irrigation was 14.3 inches.  

• Crop yields in these full irrigation cases were assumed to be 100 percent of the potential 
maximum yield.  

 
Based on this analysis, with an estimated average gross irrigation requirement of 14.3 inches, the 
area that could be fully irrigated with the reclaimed wastewater and storm water runoff would be 
the total number of acre-inches of water available multiplied by the irrigation efficiency and 
divided by the average gross irrigation requirement.  The summer growing season reportedly 
averages just over 120 days.  About 64 acre-feet of water can be reclaimed during this period 
without storage, which could conventionally irrigate about 54 acres. 
 
 
6. Deficit Irrigation Strategy 
 

The deficit irrigation strategy applies about 50 percent of the water required for full irrigation.  
The rationale for this strategy is that in water limited situations, when all cost factors (production 
costs, capital costs and opportunity costs) are considered, farm profits are maximized by 
deliberately under-irrigating crops and using the water thus saved to increase the area under 
irrigation.  The optimum deficit for any particular set of circumstances will depend not only on 
the crop response to water but on such external economic factors as crop price, costs of such 
inputs as energy, water and chemicals and the capital costs of the irrigation equipment used.  
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In one 1996 analysis by Marshall English and Syed Navaid Raja which included estimates of all 
costs and crop revenues found that farm profits would be maximized by irrigating wheat at 61 
percent and corn at 41 percent of the full irrigation requirement.  The analysis assumed that the 
irrigated areas of each crop would be increased with the water saved by the deficit strategy.  
 
The order of magnitude of these optimal deficits is consistent with other analyses for different 
economic circumstances.  The relevant conclusion from such analyses is that the economically 
optimum level of irrigation is often on the order of 50 percent of the nominal crop water 
requirement when water supplies are limited.  
 
The deficit irrigation strategy was predicated on the following assumptions: 
• The basic strategy was to apply 50 percent of the amount of water needed for full irrigation 

of all crops.  The resulting average gross irrigation water depth is about 7.0 inches per 
growing season.  

• All fields are assumed to be irrigated with hand lines or wheel lines.  However, under a 
deficit irrigation strategy the application efficiency will improve though it will vary with 
irrigation intensity.  It is not possible to estimate the efficiency a priori, so IMO was used to 
estimate losses directly (spray losses, deep percolation and runoff).  

• The yields for the partially irrigated fields were estimated using the ‘yield response to water’ 
model published by the UN(FAO), which is used extensively world-wide.  The resulting 
yield estimates for the five crops came to 78 percent of the potential yield.  

 
Based on these figures, the 50 percent reduction in applied water would double the area that 
could be irrigated with a particular quantity of reclaimed water, and the resulting crop yields 
would be, on average, 78 percent of the maximum yield that could be attained with full 
irrigation.  Figure B-5 illustrates how deficit irrigation could be applied to raise alfalfa on a 
specific parcel in the Coupeville vicinity. 

 
It should be noted that the above analysis was intended as only a preliminary estimate of the 
amount of land that could be irrigated profitably with the available water.  The assumption that 
the optimum water use would be on the order of 50 percent of full irrigation, though founded on 
past experience and research, is an arbitrary assumption.  The true optimum depths and timing of 
irrigation applications for each of the five crop examples remain to be determined.  A 
comprehensive analysis tailored to the local ambient conditions and the economics of irrigation 
on Ebey’s Prairie would be needed.   
 
 
7. Average Annual Irrigation Demand 
 
The net water requirement for alfalfa and many crops is essentially zero from about September 
through the winter until about May.  These dates are only approximate of course.  Weather is a 
little different each year, and the application dates for irrigation would change accordingly.   
 
Effectively this means that the key growing season begins about mid-May and extends until 
about mid-September.  The typical season therefore totals about 120 to 125 days with the peak 
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growth period for most crops in the June to August time frame.  Irrigation for the Coupeville 
climate area is most critical from about July 1st through about August 20th, or about 50 days. 
 
The irrigation demand would obviously be different for different mixes of crops and acreages.  
However, Table B-1 does provide a basis for projecting the irrigation water needed to meet the 
potential demands of the property owners for the farm parcels identified in Table A-1.   
 
Assuming a similar crop mix as shown in Table B-1, the potential irrigation demand could be 
about 1,170 acre-feet water for the annual growing season. 
 
 
8. Potential Irrigation Impacts 
 
Irrigation in general is usually accepted as beneficial; and deficit irrigation can be seen as being 
particularly environmentally responsible.  However, several questions or concerns arise with 
irrigation in general or particularly with deficit irrigation; and others are specific to irrigating 
with water reclaimed from wastewater, or even storm water: 
 

1. Does irrigation use water that otherwise is irretrievably lost?  Clearly treated 
wastewater being discharged into Penn Cove is lost forever if it is not reclaimed for 
some use.  A similar argument applies to storm water discharged into Penn Cove.  
The question is less clear with discharge at Ebey’s Landing since at least some of this 
water is return flow from underdrains beneath the fields capturing water that 
otherwise would recharge the aquifer. 

 
2. Salinity may become a concern with extended irrigation over many years, especially 

for deficit irrigation.  Accumulation of salt may require special attention, and careful 
selection of crops to be rotated through the field.  Irrigation practice in some locales 
has often been to ‘flush’ the soil with excess water to leach out the salt.  This option 
may not be available with deficient irrigation, especially in areas with limited 
precipitation like Coupeville.  Careful irrigation practice, crop rotation, and judicious 
use of soil amendments may manage the issue 

 
3. Risk is inherent in farming since weather and so many factors cannot be reliably 

predicted in agriculture.  Irrigation may reduce some of the risks associated with 
precipitation; however deficit irrigation in particular requires more management 
attention than other approaches, and may have less tolerance for error. 

 
4. Water quality concerns span the issues from acid rain, to pesticide/fertilizer runoff 

from adjacent lands, to road wastes in storm water, to metals and pharmaceuticals in 
reclaimed water.  Modern laboratory methods can detect traces of almost any 
substance in almost any water sample.  Meaning, some quality issues may simply be 
inherent and unavoidable.  However, use of irrigation water obtained from identified 
sources, treated with proven technologies, sampled and tested according to 
established protocols, and monitored regularly with retained records do minimize the 
risks. 
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In assessing the feasibility of irrigating with reclaimed water, the practice may not be suitable for 
every property owner, or for each field, or every crop.  It may even be that participation in an 
irrigation organization could change from year to year as some farmers choose to participate for 
certain years when raising certain crops, and not during other years.  Such a practice may 
complicate management and financing of the irrigation organization but are not necessarily 
prohibitive of implementing a reclaimed water irrigation program. 
 
 
9. Current Farm Practices 
 
Owners and operators of several farmed parcels responded during the preliminary phase of the 
Reclaimed Water Feasibility Assessment to describe their plans for farming based on their 
current practice.  These responses are summarized in Table B-2. 
 

Table B-2 
Local Farm Practice Examples 

 
Farm Property Acres Farmed 

Now 
Planned Acres 
with Irrigation 

Intended 
Current Crops 

Future Crops 
Planned 

Hancock 90 Unknown Leased out Unknown 
Peterson/Eintevz 146 100 Pasture, hay Vegetables, hay 
Ebey Road Farm 600 Unknown Open to market Open to market 
Bob Engle 1,600 1,000 Alfalfa, corn, 

wheat, barley 
Vegetables, seed 

crops 
Willowood Farm 5 5+ Raw vegetables Mixed vegetables
Len Engle 1,400 1,400 Alfalfa, corn Potatoes, berries, 

garden 
 
Not all farmers in the Coupeville vicinity responded.  Farm practices may change due to market 
and other conditions even for those farmers that were willing to respond.  However, the sample 
show in Table B-2 provides an indication of the range of farming practice in the Coupeville 
vicinity that could benefit from more water for increased irrigation.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Figure B-1 Irrigation Schematic 
 

A Web-Based Advisory Service For Optimum Irrigation Management 
Charles Hillyer, Marshall English, Carole Abourached, Chadi Sayde, Kent Hutchinson and John Busch 
Biological and Ecological Engineering Dept., Oregon State Univ., 116 Gilmore Hall, Corvallis OR 
97331-3906 



 

Period of irrigation requirement

May 13 – Sept 15 (125 days)

 
 
Figure B-2 Typical Irrigation Season 
 
Presentation to Coupeville on Optimum Irrigation Management 
Marshall English, Biological and Ecological Engineering Dept., Oregon State Univ., 116 Gilmore Hall, 
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Figure B-3 Sample IMO Report (partial) 
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Figure B-4  Alternative Irrigation Strategies for Alfalfa  
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Figure B-5 Deficit Irrigation Example 
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Appendix G. Cost Estimates





Net Present Value (NPV) and Equivalent Annual Cost Calculations

Federal Discount Rate (as of March 2025): 0.045 %
Planning Period: 20 years

Alternative 1: Class B with Direct Reuse

Year Costs Present Value
0 240,000$          240,000$             
1 25,000$             23,923$                
2 25,000$             22,893$                
3 25,000$             21,907$                
4 25,000$             20,964$                
5 25,000$             20,061$                
6 25,000$             19,197$                
7 25,000$             18,371$                
8 25,000$             17,580$                
9 25,000$             16,823$                

10 25,000$             16,098$                
11 25,000$             15,405$                
12 25,000$             14,742$                
13 25,000$             14,107$                
14 25,000$             13,499$                
15 25,000$             12,918$                
16 25,000$             12,362$                
17 25,000$             11,829$                
18 25,000$             11,320$                
19 25,000$             10,833$                
20 25,000$             10,366$                

Net Present Value 565,198$             

Annuity Factor 13.008
Equivalent Annual Cost 43,450$                



Alternative 2A: Class B with Direct Reuse with ASR

Year Costs Present Value
0 560,000$          560,000$             
1 60,000$             57,416$                
2 60,000$             54,944$                
3 60,000$             52,578$                
4 60,000$             50,314$                
5 60,000$             48,147$                
6 60,000$             46,074$                
7 60,000$             44,090$                
8 60,000$             42,191$                
9 60,000$             40,374$                

10 60,000$             38,636$                
11 60,000$             36,972$                
12 60,000$             35,380$                
13 60,000$             33,856$                
14 60,000$             32,398$                
15 60,000$             31,003$                
16 60,000$             29,668$                
17 60,000$             28,391$                
18 60,000$             27,168$                
19 60,000$             25,998$                
20 60,000$             24,879$                

Net Present Value 1,340,476$         

Annuity Factor 13.008
Equivalent Annual Cost 103,051$             

Alternative 2B: Class B with Direct Reuse with ASR & pipeline

Year Costs Present Value
0 1,240,000$      1,240,000$         
1 100,000$          95,694$                
2 100,000$          91,573$                
3 100,000$          87,630$                
4 100,000$          83,856$                
5 100,000$          80,245$                
6 100,000$          76,790$                
7 100,000$          73,483$                
8 100,000$          70,319$                
9 100,000$          67,290$                

10 100,000$          64,393$                
11 100,000$          61,620$                
12 100,000$          58,966$                
13 100,000$          56,427$                
14 100,000$          53,997$                
15 100,000$          51,672$                
16 100,000$          49,447$                
17 100,000$          47,318$                
18 100,000$          45,280$                
19 100,000$          43,330$                
20 100,000$          41,464$                

Net Present Value 2,540,794$         

Annuity Factor 13.008
Equivalent Annual Cost 195,326$             



Alternative 3A: Class A Upgrades with Direct Reuse and ASR

Year Costs Present Value
0 2,410,000$      2,410,000$         
1 651,500$          623,445$             
2 651,500$          596,598$             
3 651,500$          570,907$             
4 651,500$          546,323$             
5 651,500$          522,797$             
6 651,500$          500,284$             
7 651,500$          478,741$             
8 651,500$          458,125$             
9 651,500$          438,397$             

10 651,500$          419,519$             
11 651,500$          401,453$             
12 651,500$          384,166$             
13 651,500$          367,623$             
14 651,500$          351,792$             
15 651,500$          336,643$             
16 651,500$          322,147$             
17 651,500$          308,274$             
18 651,500$          294,999$             
19 651,500$          282,296$             
20 651,500$          270,140$             

Net Present Value 10,884,671$      

Annuity Factor 13.008
Equivalent Annual Cost 836,772$             

Alternative 3B: Class A Upgrades with Direct Reuse and ASR & pipelines

Year Costs Present Value
0 3,090,000$      3,090,000$         
1 741,500$          709,569$             
2 741,500$          679,014$             
3 741,500$          649,774$             
4 741,500$          621,793$             
5 741,500$          595,017$             
6 741,500$          569,395$             
7 741,500$          544,875$             
8 741,500$          521,412$             
9 741,500$          498,959$             

10 741,500$          477,472$             
11 741,500$          456,911$             
12 741,500$          437,236$             
13 741,500$          418,407$             
14 741,500$          400,390$             
15 741,500$          383,148$             
16 741,500$          366,649$             
17 741,500$          350,860$             
18 741,500$          335,751$             
19 741,500$          321,293$             
20 741,500$          307,458$             

Net Present Value 12,735,385$      

Annuity Factor 13.008
Equivalent Annual Cost 979,047$             



Table 5-1. Alternative 1: Class B with Direct Reuse

Description Cost
WWTP Outfall Pump Station (Two 15 hp pumps and power supply / controls) 60,000$                               
Piping Connections (Old WTP) 20,000$                               
Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability 10,000$                               
Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) 50,000$                               
Engineering and Permitting 100,000$                             

Total Capital Cost 240,000$                             
Total Capital Cost -50% 120,000$                             
Total Capital Cost +100% 480,000$                             

Description Cost
Energy (pumping) 10,000$                               
Annual Pump and Pipe Repair 5,000$                                  
Labor for Increased Monitoring, Reporting, and Repair 10,000$                               

Total Annual O&M Cost 25,000$                               
Total Annual O&M Cost -50% 12,500$                               
Total Annual O&M Cost +100% 50,000$                               

Net Present Value 565,198$                             
Annualized Costs 43,450$                               

Capital Costs 

Operation and Maintenance Costs



Table 5-2. Alternative 2A: Class B with Direct Reuse and ASR

Description Cost

WWTP Outfall Pump Station (Two 30 hp pumps and power supply / controls) 120,000$                             
Piping Connections (Old WTP) 20,000$                               
Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability 10,000$                               
Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) 50,000$                               
4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) 150,000$                             
Well 6 Pump Testing 10,000$                               
Engineering and Permitting 200,000$                             

Total Capital Cost 560,000$                             
Total Capital Cost -50% 280,000$                             
Total Capital Cost +100% 1,120,000$                        

Description Cost
Energy (pumping) 30,000$                               
Annual Pump and Pipe Repair 10,000$                               
Labor for Increased Monitoring, Reporting, and Repair 20,000$                               

Total Annual O&M Cost 60,000$                               
Total Annual O&M Cost -50% 30,000$                               
Total Annual O&M Cost +100% 120,000$                             

Net Present Value 1,340,476$                        
Annualized Costs 103,051$                             

Capital Costs 

Operation and Maintenance Costs



Table 5-3. Alternative 2B: Class B with Direct Reuse and ASR & pipeline

Description Cost

WWTP New Pump Station (Three 50 hp pumps and power supply / controls concrete et well and deck, 

standby generator)  200,000$                             
Piping Connections (Old WTP) 20,000$                               
Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability 10,000$                               
Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) 50,000$                               
WTP to Well 6 new 8” PVC Pipe (4,000 ft in street right of way) 500,000$                             
4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) 150,000$                             
Well 6 Pump Testing 10,000$                               
Engineering and Permitting 300,000$                             

Total Capital Cost 1,240,000$                        
Total Capital Cost -50% 620,000$                             
Total Capital Cost +100% 2,480,000$                        

Description Cost
Energy (pumping) 50,000$                               
Annual Pump and Pipe Repair 20,000$                               
Labor for Increased Monitoring, Reporting, and Repair 30,000$                               

Total Annual O&M Cost 100,000$                             
Total Annual O&M Cost -50% 50,000$                               
Total Annual O&M Cost +100% 200,000$                             

Net Present Value 2,540,794$                        
Annualized Costs 195,326$                             

Capital Costs 

Operation and Maintenance Costs



Table 5-4. Alternative 3A: Class A Upgrades with Direct Reuse and ASR

Description Cost
WWTP Outfall Pump Station (Two 30 hp pumps and power supply / controls) 120,000$                             
Piping Connections (Old WTP) 20,000$                               
Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability 10,000$                               
Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) 50,000$                               
4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) 150,000$                             
Well 6 Pump Testing 10,000$                               
Class A WWTP Upgrades and Storage Tank 1,650,000$                        
Engineering and Permitting 400,000$                             

Total Capital Cost 2,410,000$                        
Total Capital Cost -50% 1,205,000$                        
Total Capital Cost +100% 4,820,000$                        

Description Cost
Energy (pumping) 60,000$                               
Annual Pump and Pipe Repair 30,000$                               
Labor for Increased Monitoring, Reporting, and Repair 80,000$                               
Class A Chemicals and Advanced Operations Labor 481,500$                             

Total Annual O&M Cost 651,500$                             
Total Annual O&M Cost -50% 325,750$                             
Total Annual O&M Cost +100% 1,303,000$                        

Net Present Value 10,884,671$                     
Annualized Costs 836,772$                             

Operation and Maintenance Costs

Capital Costs 



Table 5-5. Alternative 3B: Class A Upgrades with Direct Reuse and ASR & pipeline

Description Cost
WWTP New Pump Station (Three 50 hp pumps and power supply / controls concrete et well and 
deck, standby generator)  200,000$                             
Piping Connections (Old WTP) 20,000$                               
Testing of Existing 8-inch and 4-inch pipes for Reuse Suitability 10,000$                               
Well 6 Connection Manifolds with Back Flow Prevention (Farmer Connections) 50,000$                               
WTP to Well 6 new 8” PVC Pipe (4,000 ft in street right of way) 500,000$                             
4-inch ASR Control Valve, Power, and Controls (for use with existing submersible pump) 150,000$                             
Well 6 Pump Testing 10,000$                               
Class A WWTP Upgrades and Storage Tank 1,650,000$                        
Engineering and Permitting 500,000$                             

Total Capital Cost 3,090,000$                        
Total Capital Cost -50% 1,545,000$                        
Total Capital Cost +100% 6,180,000$                        

Description Cost
Energy (pumping) 80,000$                               
Annual Pump and Pipe Repair 90,000$                               
Labor for Increased Monitoring, Reporting, and Repair 90,000$                               
Class A Chemicals and Advanced Operations Labor 481,500$                             

Total Annual O&M Cost 741,500$                             
Total Annual O&M Cost -50% 370,750$                             
Total Annual O&M Cost +100% 1,483,000$                        

Net Present Value 12,735,385$                     
Annualized Costs 979,047$                             

Operation and Maintenance Costs

Capital Costs 



Appendix H. Public Outreach Materials
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Farmer Meetings
Two meetings have been held with farmers in the Ebey’s Landing Reserve. A summary of both meetings
follows.

Farmer Meeting 1

The first meeting was with Bob and Cheryl Engle at the Public Works shop on December 23, 2024. Joe
Grogan and Mark Madison attended. The meeting was a general discussion of the concept of reuse water
irrigation and use of Well 6 for ASR. No handouts were made available. The Engles farm the land closest to
Well 6 on the east side of Engle Road. The deep well that is in the same aquifer as Well 6 was previously
owned by the Engles and is now owned by the U.S. Department of the Interior. The Engles would like to be
able to use the deep well as an irrigation water source with or without reuse water. They were most
interested in using water from the deep well rather than Well 6 since it is already connected to their
irrigation pipeline and the water quality is known to them. If Well 6 is recharged, it could increase the water
available in the deep well and cause it to become fresher over time, which would be a benefit. Their
farming operation could benefit from irrigation water. They grow primarily livestock feed as pasture, grass
and alfalfa hay and feed beef cattle. The farm previously had a dairy and the old dairy barns are now used
for beef cattle feeding. Irrigation has previously occurred on their land with manure and deep well water.
The old manure lagoons could potentially be available to store reuse irrigation water. They have a buried
pipeline with risers for big gun sprinklers that extends to near Well 6. If they were going to take reuse
water directly from the Town’s pipeline at Well 6 they would prefer for it to be Class A water. They sell
some hay to horse owners that want the hay to be organic. A third-party organic certifier would need to
approve the hay as organic if it is irrigated with Class B water. The Engles are in favor of a reuse program
that could deliver water to them especially if it can be Class A water. They have reservations about organic
farming with Class B water. They would be most comfortable withdrawing water from the deep well they
used to own with that water replenished by injection into Well 6 with either Class A or Class B reuse water.
The travel time in the aquifer from Well 6 to the deep well provides an additional barrier and treatment
zone for the reuse water.

Farmer Meeting 2

The second farmer meeting was held at Marshal and Judy English’s home on March 4, 2025. They own a
small farm and are long-term residents with personal knowledge of local farming operations and
irrigation. Marshal was previously a professor at Oregon State University teaching agricultural engineering
and irrigation. He wrote the water reuse irrigation section of the 2010 Reuse Feasibility Assessment with
BHC consultants.

The meeting attendees were:

 Mark Madison/Jacobs
 Don Sherman/Farmer
 Fran Einterz/Farmer
 Brandon Roos/Farmer
 Marshal and Judy English/Farmers
 Lou Licht/Agricultural engineer with a tree nursery on the English Farm

The draft work-in-progress Water Reuse Feasibility Assessment findings were reviewed with the group as
well as information on reuse from other previous studies at Coupeville. No material was handed out. The
differences between Class A and Class B reuse water were discussed. The group of farmers were interested
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in reuse water irrigation and agreed that it would add value to their farming operations. A challenge will be
getting the water piped to their farms. Perhaps portable pipe or hose reel pipes could be used as part of
the supply piping so it could be moved to different fields on a rotation. There might be USDA or
Agricultural Research Service grants or cost share programs for farm irrigation improvements that could
help with the cost of piping. The cost difference between producing Class A and Class B water was
discussed. Class A provides more options for crops, but Class B is most affordable for the Town to produce.
Previous studies of reuse found that Class A water was not economically feasible to provide and is not
required by the current discharge permit.

The farmers all grow mostly livestock feed and could use either class of reuse irrigation water. Discussion
of cropping options included: Class B water can be used for wheat or fruit trees because wheat is processed
before human consumption and fruit trees could be drip irrigate so water doesn’t get on the fruit. All
livestock feed crops currently grown, and all seed crops could be grown with spray irrigation of Class B
water. All landscape nursery plants could be irrigated with reuse water.

Perfluorooctane sulfonate (PFOS) were discussed as a potential concern. The Town water system has new
carbon filters to remove PFOS and most other chemical contaminants, so the drinking water is very low in
PFOS and used drinking water is what makes up most of the volume of the reuse water. Potential for PFOS
in rural wells is more from septic systems than from reuse water. If Well 6 is used for ASR, it is in a deeper
aquifer than any other wells except the Engle Deep Well. The deep aquifer is saline and not suitable for
potable water production, so it was abandoned. The drinking water aquifers are all much shallower and
existing irrigation wells are also shallow. The aquifer cross section drawing from the AGI report was
reviewed.

Limited rainfall and the erratic schedule of rainfall are major risks to farm profitability on dryland crops.
They currently get about 4 ½ tons/acre of good quality Alfalfa. The first cutting produces the most tons
and the third cutting is marginal and sometimes not worth cutting. Irrigation would help all but maybe the
first cutting, which has good soil water from winter rain. They also are rotating crops with barley for cattle,
other grain crops, and pasture. With irrigation they could plant alfalfa in the fall so the following year gets
full yield. Currently they have to wait for winter rain to wet the soil to plant in the spring and lose almost
all production in the first year of a 5-year alfalfa crop. Irrigation for fall planting would have a big
benefit. They would like to grow silage or feed corn, but it requires irrigation. A pipeline to supply the water
to each field is a high cost to farmers and they would like to find a cost share or grant program to assist
them.
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