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ACRONYMS AND ABBREVIATIONS
Alaska Administrative Code

ADEC

Alaska Department of Environmental Conservation

ADF&G

Alaska Department of Fish and Game

ANTHC

Alaska Native Tribal Health Consortium

AWC

Anadromous Waters Catalog

BOD

Biological Oxygen Demand

CMP

Compensatory Mitigation Plan

DA

Department of the Army

EPA

Environmental Protection Agency

ER

Environmental Report

HUC

Hydrologic Unit Code

IHS

Indian Health Service

NMFS

National Marine Fisheries Service

O&M

Operation and Maintenance

PER

Preliminary Engineering Report

PLP

Pebble Limited Partnership

PRM

Permittee-responsible Mitigation

STARS

Sanitation Tracking and Reporting System

SWTR

Surface Water Treatment Rule

TSS

Total Suspended Solids

USACE

U.S. Army Corps of Engineers

USFWS

U.S. Fish and Wildlife Service

VSW

Village Safe Water

WOUS

Waters of the U.S., including wetlands
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1. Objectives
The Pebble Limited Partnership (PLP) is proposing this permittee-responsible mitigation (PRM) plan for
water quality improvement projects as compensation for the unavoidable losses to aquatics resources that
would result from the Pebble Project’s proposed discharges of dredge or fill material into waters of the U.S.
(WOUS), including wetlands. Wetlands improve water quality by intercepting surface runoff and removing or
retaining inorganic nutrients, processing organic wastes, and reducing suspended sediments before they reach
open water. The removal of wetlands can reduce the watershed’s ability to perform these functions and
improve water quality.
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Current sources of water pollutants in the project’s watersheds include community wastewater treatment
systems. Poorly performing wastewater collection and treatment systems can introduce large volumes of
pollutants (excrement, detergents, chlorine, and other chemicals) into the environment (NMFS 2017),
degrading water quality and aquatic habitats. Discharges from properly designed and managed wastewater
management systems have little or no adverse effect on water quality and the biota that thrives in the aquatic
system.
The goal of this PRM plan is to rehabilitate water quality in the project watersheds by reducing pollutants in
discharges from wastewater collection and treatment systems. PLP is proposing to conduct wastewater
improvement projects located within project watersheds that will address deficiencies and result in the
rehabilitation of water quality in the communities of Kokhanok, Newhalen, and Nondalton.
Objectives of this PRM include:

Increase treatment and storage capacity of the sewage lagoon in Kokhanok.

•

Increase treatment and storage capacity of the sewage lagoon in Newhalen

•

Reduce wastewater treatment volume by reducing sewage collection system infiltration and
improving operation reliability of the lift station unit in Nondalton.

D

R

•

PLP would be responsible for implementing this PRM, including ensuring that required compensatory
mitigation activities are completed and successful. This type of mitigation project is not unique in Alaska. The
U.S. Army Corps of Engineers (USACE) has previously accepted wastewater treatment facility improvements
as compensatory mitigation for unavoidable losses resulting from discharges to WOUS (USACE 2019).

2. Site Selection
PLP’s site selection process considered current wastewater collection and treatment needs within the project
watersheds. Most wastewater collection and treatment systems serving communities in the project watersheds
typically consist of a combination of piped gravity systems, sewage lagoons, individual septic tanks, and
privies.
Treated wastewater that meets federal and state requirements is vital for preventing disease and protecting the
environment. Individual privies and septic tanks can seep into the underground water tables and pollute
water. Failing septic systems are a consequence of urban development. EPA estimates that 10 to 25 percent
of all individual septic systems are failing at any one time, introducing contaminants into the environment
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(NMFS 2017). Sewage may contain significant amounts of organic matter that exert a biochemical oxygen
demand (BOD) and cause immune suppression in fish (Arkoosh, et al. 2001). Piped gravity systems that
store, treat, and discharge wastewater provide better protection for the environment in rural communities.
However, successful operation of these facilities is often hampered by inadequate training and a lack of
funding for preventive maintenance (U.S. Congress 1994).
Federal and state agencies have programs to provide essential capital funds for repairing existing facilities and
building new ones. The funding for proper operation and maintenance (O&M) of sanitation facilities is not
traditionally part of any federal or state plan. Recognizing this deficiency, Congress amended the Indian
Health Care Improvement Act of 1976 by passing the Indian Health Amendments of 1992, authorizing the
Indian Health Service (IHS) to provide, for the first time, up to 80 percent of the O&M funding needed by
economically deprived Native communities.
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The IHS Division of Sanitation Facilities Construction maintains the Sanitation Tracking and Reporting
System (STARS) database to track sanitation facilities’ projects (Indian Health Services 2019). Similarly, the
Alaska Department of Environmental Conservation (ADEC) Village Safe Water (VSW) Program maintains a
multi-year project list to identify where funding is needed for the next several years. Projects are added to the
list when communities submit applications that receive high overall ADEC review scores. Scoring is based
primarily on critical health-related needs and local capacity to operate and maintain existing facilities.
Sanitation projects are also funded and supported by the Alaska Native Tribal Health Consortium (ANTHC).
Wastewater sanitation projects in rural areas often require the joint participation of IHS, ADEC’s VSW
Program, and ANTHC. Table 1 identifies rural sanitation projects for communities in the project affected
watersheds listed in the STARS database as of November 11, 2019.

R

IHS and VSW projects are initiated and completed based on their priority and the availability of funds. The
project list is constantly evolving as new projects are added and projects are completed. Federal and state
funds need to be stretched to complete as many projects as possible across Alaska. Table 1 includes ANTHC
identified projects in the project watersheds that were considered by PLP.

D

In 2019, the Lake and Peninsula Borough (LPB) manager approached PLP to explore potential financing
opportunities for community wastewater improvement projects within the framework of PLP’s compensatory
mitigation plans. The LPB and PLP engaged in planning discussions and collaborated in the selection of
potential wastewater projects from those listed in Table 1 that would meet the water quality goal of reducing
pollutants in wastewater discharges, offsetting unavoidable losses to aquatic resources. Projects were selected
based on their location within the potentially affected watershed, environmental significance, and
practicability. Wastewater improvement project opportunities in the communities of Kokhanok, Newhalen
and Nondalton are in proximity to the proposed discharges of fill material into WOUS and in the same
watershed as the proposed mine facilities and transportation infrastructure.
PLP reviewed the wastewater treatment systems’ deficiencies identified by IHS, ADEC and LPB for the
communities of Kokhanok, Newhalen, and Nondalton. In general, these deficiencies affect wastewater
treatment storage and capacity, and result in discharges of wastewater that have undergone little removal of
contaminants or have the potential to bypass treatment entirely. Key deficiencies identified include:
•

Kokhanok wastewater treatment system . The wastewater treatment demands exceed the system’s
design capacity and the sewage treatment and storage lagoon is at risk of overtopping the berms.
The percolation cell is undersized and has been damaged due to the excess demand. The wastewater
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system does not meet EPA’s Surface Water Treatment Rule for turbidity requirements. The
wastewater system is adjacent to Big Lake, which discharges into Iliamna Lake.
•

Newhalen wastewater treatment system . The wastewater treatment plant is undersized to handle

the current wastewater volume and has reached the limit of its useful life. The plant is equipped with
two septic tanks that are at a high risk of imminent failure (collapse). Raw sewage passes through
these tanks substantially untreated. Removal of the septic tanks will require expansion of the sewage
lagoon. This wastewater system is proximity 750 feet from Iliamna Lake.

Nondalton wastewater treatment system . The wastewater treatment plant is undersized to handle
the current wastewater volume which has increased as a result of significant stormwater infiltrations
(hydraulic overloading) and debris intrusion in the sewage collection system. The lift station operates
almost continuously (up to 80,000 gallons of wastewater per day) in order to meet the community’s
wastewater demand and discharges to a lagoon designed to receive 12,300 gallons per day. The
infiltration is a consequence of manholes that have experienced separation from their concrete bases
due to frost jacking. Compounding the hydraulic overloading, the lift station components are
severely deteriorated, causing the unit to be frequently offline. The increased flow and lift station
conditions have caused back-ups to occur at lower elevation manholes, which could spill into
adjacent Sixmile Lake waters. There are 17 manholes located within approximately 300 feet of
Sixmile Lake, including the three closest to the lift station which are within 150 feet of Sixmile Lake.
The lift station is located approximately 100 feet from Sixmile Lake.
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In December 2019 PLP contactors conducted in-depth reviews and site visits of wastewater facilities in
Kokhanok, Newhalen, and Nondalton to confirm facility and site conditions and to initiate the
development of conceptual wastewater improvement designs. The Concept Design Memorandums for
each project are included in Exhibit A. Based on the review of site conditions and construction cost
estimates, PLP has determined these conceptual plans to be practical, and capable of meeting the water
quality rehabilitation goals of this PRM.
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Table 1. Potential sewer, water treatment, and solid waste projects at specific communities1
Community
Project Name (IHS #)

Existing Deficiencies

Proposed Facilities2

The Igiugig sewage lagoon was constructed over 25 years ago and consists of two
lagoon cells. Cell one and cell two were designed with berm heights of 10 feet and
4 feet. Deficiencies include:
• The lagoon berms were constructed with native silt material and have settled
approximately 2-3 feet.
• The wire perimeter mesh fencing surrounding the lagoons is in disrepair.
• The cell one liner has degraded due to ultraviolet (UV) light exposure.
The facility is over 20 years old and has severely degraded in the extreme weather
that comes off Iliamna Lake. The existing surface water treatment plant is not
capable of meeting EPA’s Surface Water Treatment Rule (SWTR). Deficiencies
include:
• The existing facility is too small to be retrofitted to meet the SWTR.
• Existing filtration does not meet SWTR turbidity requirements.
• The solo-valve on the pressure sand filter, has frozen in the past and the
internal orifices within the valve have broken, creating an internal crossconnection problem in the filter piping.
• During heavy snow conditions, snow drifts bury the facility.

This project would:
• Repair lagoon dike settlement and
reshape the lagoon berms.
• Replace the wire mesh fencing with
chain-link fencing and fence posts.
• Patch the lagoon liner.

Kokhanok
Sewage Lagoon Expansion
(AK15455-2003)
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Kokhanok
Water Treatment Plant
(AK15455-1002)

AF

Igiugig
Sewage Lagoon Improvements
(AK15429-2001)

T

Iliamna Lake and Sixmile Lake Communities

The existing sewage lagoon was constructed in 1995 and is undersized.
• Limited capacity in cell one causes sewage overflows into cell two, the
percolation cell.
• The undersized percolation cell has been damaged due to overloaded
demand. The percolation rate in cell two has slowly decreased over time and
during certain times of the year, the incoming flow rates are greater than cells
one and two can treat.
• A 2016 sanitation survey reported local source water streams close to the
lagoon were at risk of contamination due to the overflow.

Construct a new surface water
treatment plant that complies with the
current SWTR, including:
• Dual multimedia filters for direct
filtration and polymer injection.
• Dual boilers for adding heat to
cold lake water being pumped to
the water storage tank and water
distribution system.
• A small laboratory, bathroom,
office, storage, and O&M
workspace.
• A concrete foundation, 2x6
insulated wall, metal siding and
metal roof structure.
This project would construct an
additional 14,000 square-foot
percolation cell for expansion of the
sewage lagoon.
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Community
Project Name (IHS #)

Proposed Facilities2

The Kokhanok wastewater system was installed in the early 1990s and has
exceeded its design life. Wastewater flows to the community’s lagoon by either a
conventional gravity sewer main with individual sewer services or a sewer force
main working in conjunction with Residential Effluent Pump (REP) units. The 10
to 15-year design life of REP units has been exceeded.
• Many of the existing pumps and controls have failed causing some residents
to manually turn on their pumps for wastewater discharge. Others have
resorted to using honey buckets for their wastewater needs.
• The failed systems have led to sewage regularly backing up into residential
toilets, tubs, and sinks, exposing homeowners to raw sewage and creating a
health hazard.
• Steel septic tanks and pump vaults have rusted through causing wastewater to
surface on residential property.
The Kokhanok Tribe and homeowners have attempted to replace the pumps and
control panels throughout the system, however due to the age of the system,
replacing only these components does not solve the deficiency.
The existing groundwater treatment plant is over 34 years old and at the end of its
useful life. Although still capable of meeting current water quality standards, the
plant deficiencies include:
• Extremely deteriorated, which precludes safe and normal operation and
maintenance on the piping and components.
• O&M costs are high due to significant structure energy deficiencies and it
needs to be replaced.
The existing sewage lagoon is only approved as an effluent lagoon and is not
permitted for or capable of handling raw sewage.
During the development of the current sewage lift station project, it was assumed
that the lagoon would be able to handle raw sewage, thereby eliminating the two
failing septic tanks and failing wet well/dry well lift station. ADEC reviewed the
proposed expansion plans and are requiring that in order to connect to the new
sewage lift station and accept raw sewage the existing sewage lagoon must be
expanded. The existing failing septic tanks would be left in place until the lagoon
is expanded.

This project would replace the
individual REPS and sewer service lines
for 15 homes.
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Newhalen
Sewage Lagoon Expansion
(AK15440-2003)

D

Newhalen
Water Treatment Plant
(AK15400-1001)
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Kokhanok
Individual Wastewater System
Replacement
(AK15455-2004)

Existing Deficiencies

Construct a new groundwater treatment
plant.

This proposed project would upgrade
an existing sanitation component that
cannot meet capacity requirements and
if unresolved, would jeopardize the
health benefits of the system.
Improvements include:
• Expand and permit the existing
sewage lagoon to connect to a new
sewage lift station and permit and
accept raw sewage.
• Retain existing failing septic tanks
in place until the lagoon is
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Community
Project Name (IHS #)

Existing Deficiencies

The lift station has deteriorated over time and no longer functions as designed.
Deficiencies include:
• Broken pump rails that make it impossible to provide operation and
maintenance or replacement of the lift station pumps.
• Malfunctioning electrical controls, including those for the ventilation fans
• Electrical controls are housed in the same room as the wet well and are not
explosion proof as required by National Electrical Manufacturers
Association.
• The lift station operates almost continuously (up to 80,000 gallons of
wastewater per day) in order to meet the community’s wastewater demand
and discharges to a lagoon designed to receive 12,300 gallons per day.
• The lift station is located less than 100 ft from the high-water level of Sixmile
Lake, a violation of the State of Alaska’s separation distance requirements.

Nondalton
Sewage Lagoon
(AK15442-2105)

•

Nondalton
Sewer Collection
(AK15442-4006)

•

expanded and permitted to accept
raw sewage.
Remove the existing lift station
structure, pumps, wet well, and
electrical, and replace the lift station
with a new structure, wet well,
submersible pumps, and new electrical.
Replace the failed 20+ year old lift
station.

•
•
•

JANUARY 2020

R

The sewage lagoon is undersized for the flow it receives and discharges
without a discharge permit more than 10% of the time.
Effluent is discharged to a lined primary cell; an overflow structure on the
south side of the primary cell connects to an unlined percolation cell. The
percolation cell has an overflow pipe that discharges into woods east of the
lagoon. Wastewater flows from this overflow discharge pipe to a lowland area
and eventually to Sixmile Lake, the community’s drinking water source.
The sewer system’s polyvinyl chloride (PVC) mains and service lines have
become brittle over the years, causing breaks, specifically at connection
points where the main meets a service line or manhole.
Existing corrugated metal manholes have experienced separation from their
concrete bases due to frost jacking.
Sediment and debris have built up in the manhole inverts and many of the
manholes and covers are below grade making access for maintenance
difficult.
Infiltration caused by the system's deficiencies has led to a significant increase
in the system’s wastewater flow causing the community lift station to work
overtime.
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Nondalton
Lift Station Replacement
(AK15442-2001)

Proposed Facilities2

•

Construct an additional 3 acres of
lagoon cell(s) at the existing sewage
lagoon site.
• Upgrade components that
intermittently compromise or are
likely to compromise the health
benefits of the system.
The project would replace existing
system components where structural
integrity has been compromised and
currently jeopardizes the health benefits
of the system.
• Replace the existing PVC arctic
gravity sewer collection mains with
8-inch high density polyethylene
(HDPE) insulated arctic pipe.
• Replace the existing arctic
manholes with 4-foot diameter
concrete manholes.
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Community
Project Name (IHS #)

Existing Deficiencies

Proposed Facilities2
•

Koliganek
Onsite Water and Sewer for Two
Homes
(AK15433-2003)

Water: Two homes have no interior or exterior water facilities. Homeowners haul
water for residential use.
Sewer: Two homes have no interior or exterior sewer facilities.

Ekwok
Sewage Lagoon Improvements
(AK15428-2003)

•
•

1

T

Source: Indian Health Services, Sanitation Tracking and Reporting System (STARS), https://wstars.ihs.gov/index.cfm?fuseaction=Reports.selectCommunityForPublicSdsSummary,
November 6, 2019, unless otherwise noted.
The project as summarized in STARS.

R
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Fencing is in disrepair.
Lagoon seepage estimated at over 10 times the current applicable standard.
The first cell was designed as a percolating cell, and a second cell was
subsequently added. The first cell is undersized and is functioning as a
cesspool, with uncontrolled sewage flow into the ground and overland to the
second cell.
The lagoon receives periodic deliveries of septage; most homes use on-site
systems.

Replace arctic boxes and service
lines at each home.
Water: This project would provide two
un-served homes with in-home
plumbing and onsite wells.
Sewer: This project would provide two
un-served homes with in-home
plumbing and onsite wastewater
facilities.
The project would rehabilitate the
lagoon by expanding and lining the first
cell, rehabilitating the second cell and,
as necessary, replacing/repairing
fencing.

D

Abbreviations: Preliminary Engineering Report (PER); Environmental Report (ER); Alaska Native Tribal Health Consortium (ANTHC), Indian Health Service (IHS)
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3. Determination of Credits
PLP’s proposal to fund village wastewater collection and treatment projects at Kokhanok, Newhalen, and
Nondalton would improve local wastewater management systems in project watersheds; the resulting
outcomes would be the rehabilitation of receiving WOUS water quality or prevention of further degradation.
This rehabilitation would not result in a gain of aquatic resources area for purposes of tracking “no net loss”
of wetlands; however, it can still be used to compensate for a loss in resource area.

4. Mitigation Work Plan
PLP has prepared conceptual plans, including concept design requirements and preliminary engineering
drawings, for the proposed wastewater improvements at Kokhanok, Newhalen, and Nondalton (Exhibit A).
Proposed wastewater improvements include:
Kokhanok wastewater system improvements.

Newhalen wastewater system improvements.
o

•

Construct a new groundwater treatment plant with a three-cell lagoon having a total surface
area of approximately 2.1 acres to meet required wastewater storage and adequate
percolation.

Nondalton wastewater system improvements.

R

•

Construct a new groundwater treatment plant with a three-cell lagoon having a total surface
area of approximately 4 acres to meet required wastewater storage and adequate percolation.
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o

o

Remove the existing lift station structure, pumps, wet well, and electrical, and replace the lift
station with a new structure, wet well, submersible pumps, and new electrical.

o

Replace the existing 21 arctic manholes with 4-foot diameter concrete manholes.

D

•

The work plan to complete the proposed wastewater improvements includes:
•

Complete final coordination with village administration and operations and maintenance (O&M)
personnel to ensure planned upgrades and repairs address identified problems and are compatible
with O&M capabilities.

•

Coordinate with ADEC and ANTHC to ensure plans are compatible with existing systems and
current standards for village community sewage systems.

•

Complete comprehensive assessment of the existing wastewater infrastructure.

•

Confirm current wastewater volumes and calculate projected volumes through project design life.

•

Prepare system upgrade engineering plans for review by agencies and villages.

•

ADEC plan review and final approval obtained.
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•

Prepare final project plans and specifications and release for bid.

•

Construct wastewater system upgrades and commission systems.

•

ADEC issues final approval to operate (FATO).

•

Villages accept upgrades and assume maintenance and operations responsibility.

•

Prepare a report of wastewater improvements completed and provide copies of the ADEC issued
final approval to operate certificates to the USACE for review; document achievement of
performance goals.

5. Maintenance Plan

AF
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Wastewater collection and treatment systems would be operated and maintained by the community or tribal
entity served by the system and would be subject to state and federal regulatory oversight and reporting
requirements. PLP is not proposing maintenance of the facilities or systems other than as necessary to correct
potential system construction or design deficiencies for a period of five years after performance standards are
achieved. The local wastewater treatment operators would continue to be responsible for maintaining their
facilities. Therefore, no specific maintenance plan has been developed.

6. Performance Standards

The performance standard for wastewater projects is:

Wastewater system improvements will receive the required “final approval to operate (FATO)” from
the ADEC.

R

•

7. Monitoring Requirements

D

The proposed wastewater treatment systems will be subject to state and federal regulatory oversight,
monitoring, and reporting requirements. The community or tribal entity would continue to be responsible for
their facilities. PLP will conduct annual post-construction inspections to document integrity of improvements
for a period of five years.

8. Long-term Management Plan
Long-term management of the wastewater treatment system by PLP is not warranted because PLP would not
be the owner or operator of the system.

9. Adaptive Management Plan
This PRM proposes wastewater improvement projects for the communities of Kokhanok, Newhalen, and
Nondalton. The timing to start construction of these projects is dependent on the USACE’s approval of
PLP’s Department of the Army permit application, and PLP’s decision to proceed with construction of the
overall Pebble Project. The proposed improvements are critically needed by the communities to resolve
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existing deficiencies and have already been identified by ADEC, IHS, and ANTHC. It is possible that if
funding becomes available from ANTHC or another party, the proposed wastewater improvements could be
completed without PLP’s involvement prior to execution of this plan. If the proposed wastewater
improvements become impractical for any reason, PLP will research and propose similar scope project(s)
within the potentially affected watershed, or outside if required. Such a change would require the revision of
the PRM objectives and performance standards, which would be submitted to the USACE for review and
approval.
Project design changes, necessary to meet regulatory requirements and the plan objectives and performance
standards, will be completed by PLP without approval from USACE.

10. Financial Assurances
PLP will establish a performance bond to ensure the PRM projects are satisfactorily constructed and all
performance criteria are met. PLP is responsible for:
All permit acquisition and compliance.

•

Project design, set-up, management, planning, support, and execution of the PRM plan.

•

Site inventory, data collection, and monitoring.

•

Reporting to USACE.

AF
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•

The bond will be closed once all PRM objectives and performance standards are met, and a final sign-off on
the PRM plan has been provided by the USACE.

R

11. Other Information

D

No other information is provided.
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3940 Arctic Blvd. Suite 300 Anchorage, Alaska 99503
office (907) 562-3252 | fax (907) 561-2273
www.crweng.com

Concept Design Memorandum
TO: Alaska Peninsula Corporation
SUBJECT: Kokhanok Sewage Lagoon Improvements
DATE: 1/23/2020
BY: Steven Hebnes, PE, Civil Engineer

Existing Conditions
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CRW Engineering Group, LLC (CRW) is providing subcontract services with the Alaska Peninsula
Corporation (APC) to assess various sanitation needs in the community of Kokhanok as a
component of the mitigation planning for the Pebble Project. As a part of the evaluation effort,
CRW has reviewed current Sanitation Deficiency System (SDS) documentation provided by Alaska
Native Tribal Health Consortium (ANTHC), performed a site assessment, interviewed community
members familiar with the system operation, and reviewed record documents for past specific
projects, including previous design reports, field assessments, and related correspondence. The
community of Kokhanok is served by ANTHC for addressing public sanitation needs. ANTHC has
summarized various sanitation needs in Kokhanok for seeking Indian Health Service (IHS) funding
through the SDS program. The Kokhanok wastewater lagoon project has been summarized in
SDS reporting, but does not rank high enough for securing IHS funding.

D

The community of Kokhanok wastewater system includes a piped sewer collection system with a
community percolation sewage lagoon used for wastewater treatment and disposal. The existing
sewage lagoon in the community of Kokhanok was constructed in 1995 and has been found to
be significantly undersized for current wastewater hydraulic and BOD loading rates. The sewage
lagoon currently features a two-cell system: a primary cell and a smaller percolation cell. Both
the primary and percolation cells are undersized. The percolation rate of the underlying soils
have apparently diminished due to biochemical oxygen demand (BOD) overloading and solids
overloading. BOD represents the amount of oxygen needed by aerobic organisms to break down
organic material and reduce/remove organic solids. It has been noted by ANTHC and the
community that percolation rates appear to be slower during the wetter and colder seasons of
the year, and as a result, incoming flow rates often exceed the treatment rate of the lagoon.
Lagoon overflows have been associated with these conditions. During CRW’s October 2019 site
visit, the regional State of Alaska Remote Maintenance Worker (RMW) was on-site and indicated
that portions of the liner in Cell #1 occasionally float up above the water surface, possibly
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reducing the water capacity in Cell 1. Visible liners are typically a sign of off-gassing from decaying
organics below the liner, or that the liner is compromised. High groundwater may also
exacerbate this condition.
As part of this evaluation, CRW traveled to Kokhanok in early December 2019 and dug 3 test pits
in the vicinity of the existing wastewater lagoon to identify the potential for percolation cell
expansion, and also identify a potential site for a new wastewater lagoon. During the inspection,
groundwater was found approximately 2 to 3 feet below the ground surface near the existing
lagoon. The testing information and the geotechnical memo from this effort is attached.
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Having a high potential for future overtopping and with a compromised liner, it is evident that
the lagoon is failing and is in need of system improvements. Upgrades to the lagoon are
necessary to meet current and future treatment capacity requirements.
Risk to the Environment from the Current Wastewater System Deficiencies

D

R

The existing sewage lagoon is at risk of overtopping. If the sewage lagoon continues to operate
with the current deficiencies, it is expected that raw sewage will continue to be conveyed into
the undersized primary treatment and percolation cells, and will continue to overtop the lagoon
berms when incoming flow rates are greater than the diminishing treatment capacity of the
existing lagoon. The result of a wastewater lagoon breach could create a substantial release of
wastewater into the adjacent wetlands and waterbodies, as much as the daily volume of 18,750
gallons per day. Untreated releases of wastewater into the surrounding environment can impose
threats to community health and damage aquatic habitats from high BOD, pathogens and other
contaminants.
Recommended Improvement

The recommended improvement for the community of Kokhanok is to increase the treatment
capacity of the sewage lagoon to meet ADEC standards for treating raw sewage. Further, the
improvements should also provide adequate percolation and hydraulic storage capacity. This
recommendation is consistent with ANTHC’s findings from reviewing the lagoon’s deficiencies.
With these improvements, the treatment of domestic wastewater would be performed in a
three-cell lagoon having a total surface area of approximately 173,000 SF (4.0 acres). The lagoon
would be bounded by berms constructed from local granular fill. The berms would be built in
one-foot lifts to create 3:1 interior and exterior slopes. A vegetative cover on the exterior slopes
would be graded at a 4:1 slope. The new berm height would be 8 feet above the existing grade.
The primary treatment cells berm height provide a 3-foot freeboard height above the liquid
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volume, and a 1.0-foot depth for sludge storage (220,000 gallons), in accordance with the ADEC
design criteria. Improvements for existing Cells #1 and #2 would be limited to regrading existing
berm slopes and adding fill as required. Two feet of additional fill is anticipated. Secondary
treatment and percolation would be performed in Cell #3, and would be constructed similar to
Cell’s #1 and #2, but to a lower berm height of 6 feet. The new percolation cell would be located
in an undisturbed area, and would require full grading and berm development. With this
geometry, the berm construction would require approximately 12,000 CY of granular fill.
Approximately 1 foot of organic material would cap the exterior slopes, to be vegetated for
erosion control and bank stability.

•

Lagoon Design Criteria:
o 18,750 GPD 1
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Conceptual Design Requirements

o Percolation Rate: 0.25 gal/SF/day (ADEC reduced rate due to high groundwater).
o Maximum Organic Loading: 20-30 lb/acre 2

o Minimum Primary Treatment Wetted Surface Area: 1.42 acres.
o Total Effective Volume: 4,410,000 Gallons

Upgrade existing Primary Cell #1 and Percolation Cell #2 berms to meet ADEC primary
treatment surface area requirements based on the calculated organic loading 3:

R

•

o Repair the failed liner from Cell #1.

D

o Upgrades to the existing cells:

•



Cell #1 would provide an effective operating volume of 2,390,000 gallons
and a wetted surface area of 1.15 acres.



Cell #2 would provide an effective operating volume of 767,000 gallons
and a wetted surface area of 0.45 acres.

Design of a new percolation Cell #3 based on design percolation rate with a minimum
winter volume storage capacity of 120 days:

1

GV Jones and Associates, Kokhanok Wastewater Feasibility Study, 2011, ANTHC.
Heath Research, Inc., Health Education Services Division, Recommended Standards for Wastewater Facilities,
2004, Member States and Province.
3
Heath Research, Inc., Health Education Services Division, Recommended Standards for Wastewater Facilities,
2004, Member States and Province.

2
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o The new percolation Cell #3 will provide an effective winter storage capacity of
2,350,000 gallons, percolation surface area of 84,000 square feet and a wetted
surface area of 2.04 acres (area not included for Organic Loading requirements).
The proposed action would result in the construction of a fully-permitted community sewage
treatment system, would will protect the environment and public health from the hazards
identified.
Conceptual Construction Drawings
Kokhanok Sewage Lagoon Photos – October 2019
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Geotechnical Report: Kokhanok W&S Scoping Assessment – January 2020
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Lagoon Cell #1 with
liner visible. –
October 29, 2019

CRW Project: 48601.00

Lagoon Cell #1, view
two. – October 29,
2019
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Site Investigation Photos
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Lagoon Cell #2 –
October 29, 2019

CRW Project: 48601.00

Berm between Cell
#1 (right) and Cell #2
(left) – October 29,
2019
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