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Town of Coupeville Water Reuse Feasibility Assessment

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.

e 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
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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
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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 0&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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Town of Coupeville Water Reuse Feasibility Assessment

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:

e Review the existing study (BHC 2010) and available water quality/quantity data.
e Perform field investigations of the WWTP.
o Meet with local farmers, tribes, and community.

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

e Present assessment results.
¢ Develop cost estimates based on results.
e Provide recommendations for alternative selection and next steps.

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

e Collaborate with Ecology and DOH on the preparation of this feasibility assessment.
e Conduct quarterly (or more frequent) meetings with project partners.

e 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:

e 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.

e 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.

e lIrrigated 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.

e 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.

250915090952_a3499f15 1-2



Town of Coupeville Water Reuse Feasibility Assessment

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

Biotoxin Closure: Closed for Butter Clams,Varnish Clams
More Information

Water Quality Classification: Closed

Pollution Closure: Closed for clams, geoduck, scallops,
mussels and oysters.

Reason: Primary cause is Wastewater Treatment Plant Outfall
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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.

250915090952_a3499f15 1-3






Town of Coupeville Water Reuse Feasibility Assessment

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:

e Preserve potable water for drinking purposes.

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

e Contribute to the restoration of Puget Sound by reducing wastewater discharge.
e Provide a drought resistant source of water supply for nonpotable needs.

e Be asource 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) () (i) Explanation of who will own, operate, and maintain the Section 7
reclaimed water facility.

180 (1) (c) (i) For a planning period of 20 years, projected capital and Section 5.1
operational costs, in terms of total annual cost and present worth, and
projected revenues from user fees and other sources, if applicable.

180 (1) (c) (iii) Estimate of the annual or seasonal volumes of wastewater | Section 3.1.1 and Appendix A

required and available and proposed production (generation) rate of (Production), Section 4.5 and
reclaimed water. Appendix F (Demand)
180 (1) (c)(iv) Description of the proposed level of reclaimed water Section 3.2 and Section 4

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

180 (1) (c) (v) Description of plans for alternative use, storage, or release | Section 4.5
of any reclaimed water or inadequately treated water.
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Requirement per WAC 173-219-180

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.

Feasibility Assessment Section

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

such as sand or anthracite.

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

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.

233 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:

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

e 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):

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

e 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.

e 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.

e 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
GWAQS 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
OCPL.

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:

e An alleviation of a public health concern,
e A netimprovement to the environment, or
e 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 0.215 NA 1.3

(Maximum Monthly)

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)
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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:

o Caustic soda chemical dosing and storage

e Vertically mounted pile cloth filters with alum (or coagulant of choice) dosing and storage
e Assessment of existing UV system capacity

e 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

YES YES
Cows or Goats Have Access
Irrigation of Food Crops
Spray Irrigation
All Food Crops YES NO
Food Crops Which Undergo Physical or Chemical Processing Sufficient to YES YES
Destroy all Pathogenic Agents
Surface Irrigation
Food Crops Where There is No Reclaimed Water Contact with the Edible YES YES
Portion of Crop
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 YES YES
Destroy all Pathogenic Agents

Landscape Irrigation

Restricted Access Areas (e.g. Cemeteries and Freeway Landscapes YES YES
Open Access Areas (e.g. Golf Courses, Parks, Playgrounds, Schoolyards, and YES NO
Residential Landscapes

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

250915090952_a3499f15

3-4



Town of Coupeville Water Reuse Feasibility Assessment

o Distribution lines to groundwater recharge

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

33 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.

41 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

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

250915090952_a3499f15 47



Town of Coupeville Water Reuse Feasibility Assessment

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
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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)

Irrigation Strategy Irrigation Inches of Water = Total Inches  Acre-feet
Applications Applied Applied 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 awhole.
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Figure 4-5. Proposed Reuse System Delivery Point to Farmers
Over 1,000 Acres of Agricultural Land near Well 6

500 1,000

Notes:
1. Parcel data downloaded from Island County GIS
database on February 21, 2025
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Figure 4-6. Agricultural Land near Coupeville

\W\VITPAREEIaimed|

Yo
e

o -

.
[

.

=
;. l.‘lj ‘
|

[rrigation

Distribution
'S

250915090952_a3499f15




Town of Coupeville Water Reuse Feasibility Assessment

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

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
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) $50,000
WTP to Well 6 new 8-inch PVC Pipe (4,000 feet 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

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) $50,000
WTP to Well 6 new 8-inch PVC Pipe (4,000 feet 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

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.

250915090952_a3499f15 5-5






Town of Coupeville Water Reuse Feasibility Assessment

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.
Requirements

Summary of WAC 173-219-180 Feasibility Assessment

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) (i) 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

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

Summary and Section

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
forirrigation use unless they are near the Town
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Requirement per WAC 173-219-180

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

Summary and Section

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) () (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) (¢) (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

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

applicable. design.
180 (3) (a) Proposed reclaimed water facility As described in Section 4.5, the proposed
customers 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:

1994: Well 6 Pump Test with Aquifer Cross Section and Well Log (Appendix D)

2010: Town of Coupeuville Final Reclaimed Water Feasibility Assessment (Appendix F)
2023: Coupeville WWTP AKART Analysis (Appendix A)

4. 2023: Coupeville WWTP Nitrogen Optimization Plan (Appendix B)

whN =

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.

e 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.

e 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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0. 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):

e 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
GWAQS 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.

2.

Reuse Water Feasibility Assessment — Completed.

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.

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.

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 0&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 0&M
manual.

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. Testwelldrilled 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

Annual Operational and

Preferred Alternative Capital Cost Range? Maintenance Cost® 20-year NPV®
AKART
Increased monitoring and $34,500-$138,000 $4,300-$17,200 $113,000-%$450,000

control via DO, ORP, and
nitrogen probes

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.

¢ 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

2019-2022 Rated Flow Capacity 2019-2022 Peaking
Flow (mgd) (mgd) Factor
April-October 0.215 NA 1.3
(Maximum Monthly)
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 (BODs) 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

Average Annual Maximum April-October
Parameter Daily Monthly Maximum Monthly
Influent BODs (mg/L) 176.7 234.2 261.7
Influent BODs (lbs/day) 236 322 311
Influent BODs Load Peaking Factor NA 1.4 1.3
NPDES rated BODs (lbs/day) NA 648 NA
Influent TSS (mg/L) 172.4 2479 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 BODs 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

Dry Weather Wet Weather
Parameter Maximum Monthly Maximum Monthly Maximum Monthly
Influent Flow (mgd) 0.442 0.14 0.51

Influent BOD (lbs/day) 6482 261 978
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Dry Weather Wet Weather
Parameter Maximum Monthly Maximum Monthly Maximum Monthly
Influent TSS (lbs/day) 4882 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.

°C = 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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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:

e 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

e 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

e Sequencing batch reactor retrofit — Significant infrastructure needs to accommodate wet weather
flows

e Satellite membrane bioreactor — High capital and operational costs
The selected alternative (optimization) consists of:

e Optimize DO

e Continuous DO monitoring, optional oxidation reduction potential (ORP) monitoring
e Operate two ditches in parallel

e 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:

e InDENSE™ hydrocyclone skid package
e 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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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.



Coupeville WWTP AKART Analysis

KEY

SEWAGE FLOW
COMBINED RAS/WAS
EXISTING RAS FLOW
WAS FLOW

DO PROBE

ORP PROBE

AMMONIA/NITRATE
PROBE

PROPOSED RAS FLOW|
MABR CASSETTE

©

EO

SELECTOR AND FLOW
SPUTTER STRUCTURE

Figure 2-2. AKART Alternative 1.b: Optimization with MABR Retrofit

230905105229_4de87dcO

2-5



Coupeville WWTP AKART Analysis

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.

1 Simultaneous fill/draw

Aerobic Zone

Nitrification Reactions

Anoxic Zone
Denitrification Reactions

AquaNereda®
Cycle

Anaerobic Zone
VFA Uptake
Phosphorus Release

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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Table 2-2 lists the TIN reduction estimates developed for the AKART alternatives.
Table 2-1. Estimated TIN Reduction Performance of AKART Alternatives

Current Effluent TIN Achievable Effluent TIN Estimated TIN Reduction
AKART Alternative (mg/L) (mg/L) (%)

AKART Alternative 1 —
Optimization 9.1 8-10 0-12%

AKART Alternative 1.a - 8 12%
Optimization with
Hydrocyclone Wasting 9.1

AKART Alternative 1.b - 8 12%
Optimization with MABR
Retrofit 9.1

AKART Alternative 1.c - 8 12%
Optimization with

Hydrocyclone Wasting and
MABR Retrofit 9.1

AKART Alternative 2- 9.1 8 12%
Aerobic Granular Sludge
(AquaNereda®)

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:

e The Town has two abandoned pipelines that could be used to reduce the cost of conveyance as
compared with the previous study.

o Well #6 in the brackish aquifer approximately 500 feet deep is abandoned for domestic water use and
could be available for groundwater recharge.

e 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.

e Irrigated agricultural crops are more valuable today with the increasing variables of climate change
impacting non-irrigated crop yields globally.
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e 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.

e 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

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
which does not exceed an average operating turbidity of 2 nephelometric units (NTU), determined monthly,
and which 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 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 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.

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:

e Caustic soda chemical dosing and storage

e Vertically mounted pile cloth filters with alum (or coagulant of choice) dosing and storage
e Assessment of existing UV system

e 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/ Annual $/Ib TIN
Reclaimed Water Alternative Capital Cost Range Operational Cost NPV ($) Reduced
AKART Alternative 1 - $34,500-$138,000 $4,300-$17,200 $113,000- $4.00-%$16.00
Optimization $450,000
AKART Alternative 1.a — $126,000- $4,500-$18,300 $210,000- $7.00-$29.00
Optimization with $505,000 $840,000
Hydrocyclone Wasting
AKART Alternative 1.b - $280,000- $5,000-$20,000 $370,000- $13.00-$53.00
Optimization with MABR $1,200,000 $1,600,000
Retrofit
AKART Alternative 1.c - $372,000- $6,000-$22,000 $480,000- $16.00-$65.00
Optimization with $1,500,000 $1,900,000
Hydrocyclone Wasting and
MABR Retrofit
AKART Alternative 2 — AGS $3,000,000- $43,000-%$175,000 $3,800,000- $128.00-

$11,700,000 $15,000,000 $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

BOD Surcharge BOD Surcharge

Year 5,000 cubic feet and higher under 5,000 cubic feet

Year 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:

e Minority Populations. A minority population is determined to be present if greater than 50 percent of
the ROl is minority or if the minority population percentage of the ROl 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 ROl is low income or if the low-income population percentage of the ROl 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 ROl economic demographics compared to the county and state; Table 4-2 does the same
for race-related demographics.
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Table 4-1. Summary of ROl Economic Demographics Compared to the County and State

Service Area? or Washington
County® Island County State United States
Economic Indicators Value Value Value Percentile
Low Income 28%? 22% 24% 35%
Upper Limit Lowest Quintile (2021) $38,456° $38,456 $36,110 $28,336
Median Household Income (2021) $75,628° $75,628 $84,247 $69,717
Household income less than 9% 7% 7% 10%
$15,000
Household income between $15,000 16% 7% 6% 8%
to $25,000
Household income between $25,000 18% 19% 17% 19%
to $50,000
Household income between $50,000 13% 20% 16% 17%
to $75,000
Household income greater than 44% 47% 54% 47%

$75,000

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 1% 1% 2%

Indigenous American

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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Legend

:l Coupeville Service Area
EJScreen

Low income percentile of
census block groups
compared to state

95 - 100 percentile
90 - 95 percentile
80 - 90 percentile
70 - 80 percentile
60 - 70 percentile

50 - 60 percentile

Less than 50 percentile

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

Annual
Sewer Bill as
Percent of
Treatment Estimated Annual Bill | Household | Affordability
Alternative Metric Income? Rate Increase Estimate Income Impact®
Optimization RI $75,628 0% $0 0% NA
LQRI $38,456 0% $0 0% NA

2 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.

bBased 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

e Incorporation of open space (for example, parks)

e Synergies with planned commercial development within the service area

e 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

p Annual Sewer Bill as
Preferred NPV Cost Estimated Rate Percent of
Alternative (Million $) Increase (%) Household Income Affordability Impact ©
Optimization $113,000- 0% RI2= 0% RI2= NA
$450,000 LQRI® = 0% LORI®= NA

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

bLowest Quintile Residential Indicator: wastewater rates as a percentage of lowest quintile household income.
¢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:

e Repair and replacement of aging assets

e Overall plant hydraulic and loading capacity needs based on growth and climate change
e Detailed rate study to understand when improvements can be funded affordably

e 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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Appeneix A — AKART Decision Tree and Rate Impact Anlaysis
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Appeneix A — AKART Decision Tree and Rate Impact Anlaysis

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

Capital Operational Operational Site
Alternative Cost Cost Footprint | Complexity | Applicability Total

Optimization and Process 5 5 5 4 5 24
Refinements

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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AN-ISE ammonium-nitrate ion-selective electrode
BOD biochemical oxygen demand
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DMR discharge monitoring report
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WWTP wastewater treatment plant
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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 Cost?®
Optimize DO $0
Continuous DO and ORP monitoring $22,000-$24,000
Continuous nitrogen monitoring $16,500-$44,500

@ 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 jtalics starting in

Section 4.






Coupeville WWTP Nitrogen Optimization Plan

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.

By Vom

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 (BODs), 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

Parameter Average Monthly Average Weekly
BODs 30 mg/L 45 mg/L
110 lbs/day 165 lbs/day
85% removal of influent BODs
TSS 30 mg/L 45 mg/L
110 lbs/day 165 lbs/day
85% removal of influent TSS
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

BOD:s 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)

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.
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Table 2-2. PSNGP Nitrogen Monitoring Requirements for Small TIN Dischargers

Minimum Sampling or
Parameter Units & Specifications Calculation Frequency? Sample Type?

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

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

N = nitrogen






Coupeville WWTP Nitrogen Optimization Plan

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 Virtual and in-person site visit Extended aeration oxidation ditch
process
Compare plant metrics to Certified operator review of plant Plant is nitrifying
benchmarks performance
Set optimization goal Based on current performance and Increase denitrification
potential for modification
Review and select potential Meet with operations staff to review Complete
strategies optimization strategies; choose cost-
effective and realistic strategies
Next steps Check in quarterly to review progress

41 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 1&l 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"
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.



Coupeville WWTP Nitrogen Optimization Plan

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.
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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.

4-2 230901124028_2be03fb7
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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.
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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.

230901124028_2be03fb7 4-3



Coupeville WWTP Nitrogen Optimization Plan

9000

8000

7000
6000
5000
4000
3000
2000
1000

0

2019 2020 2021 2022

Effluent Load (Ib/yr)

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

Annual Average Average Annual Average
Influent TIN Annual Average Annual Annual Average TIN Removal
Concentration Influent TIN Effluent TIN Effluent TIN Rate

Year (mg/L) (lbs/year) (mg/L) (lbs/year) (%)
20212 - - 13.7 7,300 -
(Pre-
Optimization)
2022 34 14,500 9.1 4,000 72°¢
(Post-
Optimization)

Data presented are based on available influent monitoring for the reporting period.

aTIN is not monitored for influent flows in 2021.

b Note that the load calculation is based on quarterly average data.
¢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.

4-4 230901124028_2be03fb7
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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:

e Optimize biological process

¢ Improve instrumentation

e Optimize controls

e Equalize sidestreams

e Add carbon

e 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 Particulate
Nitrogen 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.



Table 4-5. Potential Optimization Strategies

Coupeville WWTP Nitrogen Optimization Plan

Potential Include in
Optimization Initial Consider for Consider
Strategy (2023) NOP Adaptive for AKART
(Category) Cost® Description Advantages Disadvantages Assessment Selection Management? | Analysis?
Optimize Low e Change water | e Balance e Lackof Successful in 2022, Yes Yes Yes
dissolved oxygen surface nitrification and designated zones | continue in future
(Optimize elevation. denitrification e Influentand RAS | vears.
biological OR \cljvilttcmns'fr)ijliz]r%s have only one
process) o Change timer and improve feed point e
for second simultaneous upstream of first
brush aerator. nitrification and aeration brush
denitrification. e Asinfluent loads
. increase, aerobic
Effectiveness . capacity will need
dgmonstrated in to be increased to
prioryears. fully oxidize
ammonia and
BODs
Continuous DO Medium e Install Control ditch Requires calibration, | Handheld DO Yes Yes Yes
and ORP continuous DO brushes and water | cleaning, and profiles are
monitoring and ORP elevation based maintenance to be conducted currently,
(Improve probes in the on DO trends. reliable. continuous DO
instrumentation) o?ddation Use ORP to p.robes would track
ditches. confirm anoxic diurnal trends and
OR conditions and Elriiérlttqut?:ﬁs o
denitrification
e Install - i
e ous DO efficiency. greater detail.
probes and
use handheld
ORP probes
for routine
profiles.
Add VFD to Medium e Add variable Automated DO e Requires VFD Plant has been No Yes Yes
brush aerators frequency control integration of successful in
(thimize drive to Potential for brush rotors cqntr:olling DO with
biological current brush energy savings e Control is reliant existing methods.
process) aerator on DO probe Plant may consider
Increase VFD operation if
denitrification accuracy
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Potential Include in
Optimization Initial Consider for Consider
Strategy (2023) NOP Adaptive for AKART
(Category) Cost? Description Advantages Disadvantages Assessment Selection Management? | Analysis?
e Pace brush increased DO control
aerator speed is desired.
off continuous
DO probe
Continuous Medium- | Install e Greater level of Requires calibration, | e High level of Yes Yes Yes
nitrogen High continuous process cleaning, and ongoing
monitoring ammonia and monitoring and maintenance to be maintenance
(Improve nitratg pro_bes at control for TIN reliable. o Low level of plant
instrumentation) the oxidation removal. control available
ditches or ¢ |dentify process based on
secondary upsets of trends feedback from
effluent. in the wrong continuous
direction probes (such as
immediately. DO control based
on ammonia and
nitrate
measurements)
Operate two Medium e Place both e Increased SRT ¢ Increased The second offline No Yes Yes
ditches in ditches in and inventory electrical ditch needs to be
parallel service when supports more consumption and | empty during the I&I
(Optimize TIN removal stable nitrifier maintenance. season; this option
biological falls below growth .and. e Decreased will bg more viab.le
process) targets. 'denltrlflcatlon; opportunities for | 25 1&l is re('juced in
o More likely |r_1creased contact major repair and the collection
needed during Flme reduces the replacements system.
cold |mpact'of pos&ble within the ditches
temperature/h short circuit.
igh flow e Compensate for
season only. decreased
performance at
colder
temperatures.
Modify RAS flow | Medium- | Pace RAS return ¢ Match biological Dependent on Include in future No Yes Yes
rate High to influent flow inventory to capital projects to capital project.
(Improve by upgrading influent TIN loads. | upgrade pumps and
controls) RAS pumps to controls or

VFDs and
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Potential Include in
Optimization Initial Consider for Consider
Strategy (2023) NOP Adaptive for AKART
(Category) Cost? Description Advantages Disadvantages Assessment Selection Management? | Analysis?
layering PLC flow | e Improve rehabilitate
paced control of consistency of secondary clarifiers.
pump speed. MLSS
concentration.
e Less fluctuation in
secondary clarifier
blankets.
Carbon addition High Introduce Increased e External carbon Consider for AKART | No No Yes
(Add carbon) external carbon denitrification. requires storage only if the influent is
source to anoxic and pumping low in easily
zone of oxidation system, ongoing biodegradable
ditch or selector chemical costs. carbon.
tank. ¢ Influent requires
pumping.
e Potential carbon
bleed-through to
ditch effluent if
overdosing.
Return decant Low e Sample decant | Return of sidestream | ¢ Decant has to be Decanting is No Yes Yes

during off peak
hours
(Equalize
sidestreams)

to determine
nitrogen
content.

e Vary return of
stream to
treatment
process.

nitrogen loads
during off peak
decreases nitrogen
bleed-through to the
plant.

monitored to
avoid return of
excess solids,
hard to
accomplish
during unstaffed
hours.

e May resultin or
exacerbate
carbon deficiency
during off peak, if
influent is
relatively low in
easily
biodegradable
carbon.

conducted during
staffed hours and is
not easily
automated.
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Potential Include in
Optimization Initial Consider for Consider
Strategy (2023) NOP Adaptive for AKART
(Category) Cost? Description Advantages Disadvantages Assessment Selection Management? | Analysis?
Operate aerobic Low- Modify aeration Reduce sidestream May require cyclic ¢ Aerobic digester No Yes Yes
digester to Medium within aerobic nitrogen return. aeration or reducing does not have DO
decrease digester to SRT at the digester, monitoring.
nitrogen return decreasg _ monitoring, and o Average solids
(Change blower ammonia In process changes. retention time at
operation) digester effluent. digesters depends
on dewatering
frequency and
cannot be easily
increased.
Replace aeration | High e Replace Improved DO Requires large e DO control and No No Yes
system in brush control capital upgrades mixing are
oxidation ditches aerators with oy including continuous currently
(Change Blower fine bubble gs:gz%zoocg;lsd DO probes achieved with
Operation) diffusers and off brush aerators
add :
submersible Balance of * De:j:ouplilng Dﬁ
mixers nitrification and and mixing wi
denitrification allow plant to
better balance
nitrification and
denitrification
Improve mixing Medium- | The anoxic Increase removal of | e Capital cost of Measure DO and No Yes Yes
in anoxic selector | High selector/splitter nitrates in the RAS. mixer upgrades. ORP in the splitter

(Optimize
biological
process)

box upstream of
the oxidation
ditches may have
more potential to
denitrify with
improved mixing
such as adding a
submersible
mixer.

e Will not work if
excess DO is
present
preventing anoxic
conditions from
occurring.

box to evaluate
potential for
optimization.

@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:

e Carbon addition — High Cost
e 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.

451 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 Pre-Optimization Reduction in Effluent TIN
Anticipated Effluent TIN Load Effluent TIN Load Load
Concentration (mg/L) (lbs/year) (lbs/year) (%)
<10.0 6,500 - 7,000 7,300° 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.

2@ 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

Initial Implementation Implementation Implementation
Optimization Strategy Cost? Start Duration
Optimize DO $0 2022 Ongoing®
Continuous DO and ORP monitoring $22,000-$24,000¢ 2023 3 months®/ongoing?
Continuous nitrogen monitoring $16,500-44,500¢ 2024 3 months®/ongoing¢

2 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.
¢Cost is reflective of two controllers, two DO probes, two ORP probes, and installation.

dDuration corresponds to the time required to implement the change.

¢ 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:

e Cost of purchasing and maintaining instrumentation

e Limitations to DO control by oxidation ditch brush-style aerators
e Growth in service area above current projections

e Continued abnormally high inflation

e 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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Appendix A - One Time Report Questions for Small TIN Dischargers

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).

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)

What is your pre-optimization empirical total inorganic nitrogen (TIN) removal rate? Refer to
Table 4-2.

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.

What is your expected TIN removal with the preferred optimization strategy? Refer to Table 4-6.

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.

What was the TIN removal rate observed each year during the reporting period? Refer to Table
B-1.

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

Coupeville WWTP Nitrogen Optimization Plan

Appendix B — Future Worksheet for Small TIN Dischargers

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

Annual Annual Annual Annual Pre-
Average Average Average Average Annual Optimization
Influent TIN Influent TIN Effluent TIN Effluent TIN Average TIN Empirical TIN
Monitoring Concentration Load Concentration Load Removal Rate | Removal Rate
Period (mg/L) (lbs/year) (mg/L) (lbs/year) (%) (%)
January 1, 34 14,500 9.1 4,000 722 72°
2022 -
December 31,
2022
January 1, 72
2023 -
December 31,
2023
January 1, 720
2024 -
December 31,
2024
January 1, 72
2025 -

December 31,
2025

@ 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 [Increased/Decreased/Remained Constant]
loads have:
According to accredited data in Table B-1, the 2023 [Yes/No]

empirical TIN removal rate met or exceeded the pre-
optimization removal rate.

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 [Increased/Decreased/Remained Constant]
loads have:
According to accredited data in Table B-1, the 2024 [Yes/No]

empirical TIN removal rate met or exceeded the pre-
optimization removal rate.

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 [Increased/Decreased/Remained Constant]
loads have:
According to accredited data in Table B-1, the 2025 [Yes/No]

empirical TIN removal rate met or exceeded the pre-
optimization removal rate.

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

. Response
Question (Ves/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.2

10. Did you submit the required AKART analysis on or before 12/31/2025?°

11. Did you submit discharge monitoring reports according to the required schedule?c

12. Are you retaining all applicable records ?¢ ¢

13. Did you follow noncompliance notification requirements?f

21f "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).

b1f “No,” date document was or will be provided.
¢If “No," attach a document describing the missed monitoring activities and the corrective action taken.
41f “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.)

fIf “No,” attach a document describing the noncompliance and the corrective actions taken and/or planned.
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TOWN OF COUPEVILLE

WASTEWATER TREATMENT PLANT

YEAR: 2022

PLANT LOADING - Influent PLANT EFFLUENT DISCHARGE
oe | pE IT:fotjvl Q"g' aaené E:eoavl; Qg)% As\g Q"g' %Ié E:eoavl; WKly BOD | Wkly SS Monthly BOD% Monthly ss% Monthly D.O. [ Fecar# 100 m| pH Range | Temp-C | c2man | oo | nui
BOD | Flow | MG | | MeD {PPD{PPD| "~ i MeD |mgi PPD|mgn PPD|mgi PPD Rem|mgl PPD Rem WKy Monthly Daiy wontf "amoved | Fal
Max  Max | Max Max | Avg  Avg  Avg | Avg Avg  Avg | Max  Avg | Max Avg | Min Max | Max Avg | Max Avg
Design Loading 0.44MGD| 1.56 MGD| 648 | 488 7-day | 7-day | 7-day | 7-day Geom. Geom.
Discharge Limit | Min Min. Avg after 1998 85% 85%
Discharge Limit | Max 85% 551 415 45 ] 165 ] 45 | 165 ] 30 | 63 30 | 63 [400 [ 200 | 60 | 90 | |  [043]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 1 93% | 7.23 | 6.33| 50 8 71 7.4 [12.3]10.8] 0 |[##HH#] 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 71 75 [13.2]113] O ####I 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 71 76 [13.9]122] 0 ####I 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] o [###] 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 | 474 | 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 72 | 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 3 197%| 4 1 98% | 4.65 | 3.87 2 1 74 | 7.7 |225|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 9B% | 4 3 |98% | 5.02| 4.17 1 1 74 | 76 |21.1]1196] O 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 | 540 [ 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 71 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 |186.8]914 0.00 | #4411 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 71 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 18 198% | 9 17 |1 99% | 7.23 50 8 74 | 7.7 |14.0120.8|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 7.6 112.5]19.2|0.00 |####| 32,568 | 1.17
Definitions: Month Notes and Operation changes Quartly Results
P.E. = Population Equivalent Qrtly NH3 NO3+NO2 TKN Phosphorus TDS Hardness Oil & Grease
PPD = Pounds Per Day 1st 1.67 8.46 2.91 2.38 645 270 5
2nd 2.87 4.72 4.38 2.97 490 216 5.8
3rd 0.94 0.3 2.1 1.11 694 275 5.6
4th 2.3 17.40 3.82 6.49 832 278 ND
Max 2.87 17.4 4.38 6.49 832 278 5.8
Avg 1.95 7.72 3.30 3.24 665 260 4.7




TOWN OF COUPEVILLE

WASTEWATER TREATMENT PLANT

YEAR: 2023

PLANT LOADING - Influent PLANT EFFLUENT DISCHARGE
Total i oayi Peak | Avg P Avg |, . i Peak | WklyBOD | WkKlySS Monthly BOD Monthly SS Monthly D.O. | Fecal# 100mi| pH Range | Temp.°C | ci2mg/
P.E. | P.E. | Flow kav’é MGEI): Flow ! BOD ! SS Flo?n} MGéI Flow % % Biosolids | Rain
BOD ! Flow | MG i MGD | PPD ! PPD i MGD | mg/l | PPD| mg/l PPD| mg/ PPD Rem| mg/l PPD Rem Wkly  Monthlyl Daily MonthRemoved | Fall
) ) ) ) Max = Max | Max | Max ] Avg Avg Avg | Ayg Avg Avg | Max  Avg | Max  Avg | Min Max | Max Avg | max = Avg |Gallons Inch
Design Loading 0.44 MGD|[1.56 MGD| 648 | 488 7-day | 7-day | 7-day | 7-day Geom. Geom.
Discharge Limit| Min Min. Avg after 1998 85% 85%
Discharge Limit| Max 85% 551 415 45 | 165 ] 45 | 165 | 30 | 63 30 | 63 [ [400 [ 200 ] 60 | 90 | | [043]0.20
Jan 131412168 [ 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 71 7.7 [12.9{11.7] 0 |0.00] 26,550 [ 1.08
Feb 1448 |1 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 [154]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 74 7.7 [22.1]20.6] O [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 | 921 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 71 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 Notes and Operation changes Quartly Results
P.E. = Population Equivalent Qrtly NH3 NO3+NO2 TKN Phosphorus TDS Hardness Oil & Grease TOC
PPD = Pounds Per Day 1st 0.11 11.80 217 1.1 564 222.7 2.5 12.18
2nd 0.73 5.98 3.18 2.72 636 265 2.5 8.54
3rd 2.19 0.466 3.29 1.25 748 230 25 7.93
4th 0.66 4.50 217 3.43 746 253 2.5 8.12
Max 2.19 11.8 3.29 3.43 748 265 2.5 12.18
Avg 0.92 5.69 2.70 213 674 243 2.5 9.19




TOWN OF COUPEVILLE

WASTEWATER TREATMENT PLANT

YEAR: 2024

PLANT LOADING - Influent PLANT EFFLUENT DISCHARGE
Total Jp—— i Peak i Avg i Avg J—— i Peak | Wkly BOD Wkly SS Monthly BOD Monthly SS Monthly D.O. | Fecal# 100 ml| pH Range | Temp.°C | ci2 mg/l
P.E. i PE. | Flowi S #Y! Flow {BOD| SS [qo oY} Flow % % Biosolids | Rain
BOD i Flow i MG i MGD i PPD i PPD i MGD | mg/l PPD]| mg/l PPD| mg/l PPD Rem| mg/l PPD  Rem WKly | Monthly] Daily MonthiyRemoved | Fall
Max Max | Max Max | Avg | Ayg Avg | Avg Avg Avg | Max Avg | Max | Avg | Min Max | Max Avg | max = Avg |Gallons Inch
Design Loading 0.44 MGD| 1.56 MGD| 648 | 488 7-day | 7-day | 7-day | 7-day Geom. Geom.
Discharge Limit| Min Min. Avg after 1998 85% 85%
Discharge Limit| Max 85% _ 551 415 45 | 165 | 45 | 165 ] 30 | 63 30 | 63 [400 [ 200 ] 60 | 90 ] | [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 7.7 113.1]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 7.7 113.0/12.0{ 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 11461122 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]113.8] 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 7.8 117.3]15.7f 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 7.8 119.5]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 7.8 120.9120.0f 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]120.1] 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% | 543 | 4.84 1 1 7.4 7.8 120.7119.3[ 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 7.7 117.3]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 | 579 [ 11 3 7.3 7.7 115.0]14.0{ 0 [0.00 0 2.68
Dec 11151 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 7.8 114.4119.9(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 2 7.4 7.7 113.0/18.8(0.00(0.00| 10,468 | 1.87
Definitions: Month Notes and Operation changes Quartly Results
P.E. = Population Equivalent Qrtly NH3 NO3+NO2 TKN Phosphorus TDS Hardness Oil & Grease TOC
PPD = Pounds Per Day 1st 2.53 0.62 3.04 0.523 548 216 2.5 8.92
2nd 2.4 0.22 3.82 1.2 639 244 2.5 9.69
3rd 12.5 0.18 9.52 1.74 709 266 2.5 10.7
4th 0.34 1.33 2.48 3.25 716 235 1.6 8.27
Max 12.5 1.33 9.52 3.25 716 266 2.5 10.7
Avg 4.44 0.59 4.72 1.68 653 240 2.3 9.40







Appendix D. Well 6 Groundwater Report
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Appendix E. Well 6 Drilling Report
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Town of Coupeville
Final Reclaimed Water Feasibility Assessment

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. lrrigation 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

BHC Consultants LLC 10
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Final Reclaimed Water Feasibility Assessment

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 Inches of Total Inches | Acre-feet
Applications | Water Applied Applied 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:

e The cropping pattern comprised a mix of five crops; potatoes, corn, pasture, apples and
alfalfa. The area planted in each crop was assumed equal.

o 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.

e 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.

o 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:

e 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.

o 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).

e The yields for the partially irrigated fields were estimated using the “yield response to water’
model published by the UN(FAQ), 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 1% through about August 20", 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 Planned Acres Intended Future Crops
Now with Irrigation | Current 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, Vegetables, seed
wheat, barley 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.

BHC Consultants LLC 16
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Figure B-1  Irrigation Schematic
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Figure B-2  Typical Irrigation Season
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& 0150 Irrigation report for 6/8/2008 - Thunderbird

File Edit Wew Go Message Tools Help

= Subjeck OISO Irrigation report for 6/8/2008
From: OIS0 Report Generator
Date: 6/8/2008 5:00 PM

To: hillyer@engr.orst.edu

Hello Mr Hillyer (from oiso),

This email contains your daily irrigation schedule for the farm named tst1. Please use the links to give us updates on
irrigation, cuttings, and soil moisture measurements.

Report Summary
Farm Mame: tst1

Report Date: 6/8/2008
Analysis Date: 6/8/2008 9:00:21 AM

Last Data Entry Dates

Irrigations: 6/20/2008

Alfalfa Cuttings:

Soil Moisture Measurements: 8/1/2008
Weather: 6/7/2008

Two Week Irrigation Schedule (Gross Application -- inches)

Junf8 | Junf9 | Junf10 | Jun/11 | Junf12 | Junf13  Junf14 | Junf15 | Junf16 | Junf17 | Junf18 | Junf19 | Jun/20 | JunfZ1

single field 0.0 0.0 0.3 0.3 0.3 0.0 0.3 0.3 0.3 0.0 0.0 0.0 0.3 0.3
Barley 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.2
A lfalfa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Click Here to see schedules for  Low ET Future Weather High ET Future Weahter

Use the links below to enter recent farm information.

Irrigation Events
Soil Moisture Measurements

Cuttings (projected or recent)
Go to OIS0 Web Site

Figure B-3  Sample IMO Report (partial)

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
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Figure B-4  Alternative Irrigation Strategies for Alfalfa
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Plant Available Water in Field: Hancock Triangle (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
70 $ 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
71$ 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
70$ 100,000 | $ 73,483
8l $ 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
8l $ 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
11$ 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
8l $ 741,500 | $ 521,412
9l$ 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

Capital Costs

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

Operation and Maintenance Costs

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



Table 5-2. Alternative 2A: Class B with Direct Reuse and ASR

Capital Costs

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

Operation and Maintenance Costs

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



Table 5-3. Alternative 2B: Class B with Direct Reuse and ASR & pipeline

Capital Costs
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
Operation and Maintenance Costs

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



Table 5-4. Alternative 3A: Class A Upgrades with Direct Reuse and ASR

Capital Costs

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 AWWTP 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

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



Table 5-5. Alternative 3B: Class A Upgrades with Direct Reuse and ASR & pipeline

Capital Costs
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 ftin 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 AWWTP 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
Operation and Maintenance Costs

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



Appendix H. Public Outreach Materials






Town of Coupeville Water Reuse Feasibility Assessment

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:

e Mark Madison/Jacobs

¢ Don Sherman/Farmer

e Fran Einterz/Farmer

e Brandon Roos/Farmer

e Marshal and Judy English/Farmers

e 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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Town of Coupeville Water Reuse Feasibility Assessment

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 %2 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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