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EXECUTIVE SUMMARY 

PURPOSE 

The purpose of this assessment is to update and identify contaminant sources within the 

Eareckson Air Station drinking water protection area and to determine source water 

susceptibility to potential, current, and historic contaminants within the protected area. 

FINDINGS 

Eareckson Air Station is located on Shemya Island in the North Pacific Ocean near the end of 

the Alaska Aleutian Chain.  An infiltration gallery is the sole source of public drinking water 

for the island.  The system was classified as groundwater under the direct influence of surface 

water in 1999.  The gallery is old, dating from the 1950s, but well maintained.  The gallery is 

owned by the U.S. Air Force and operated by Chugach McKinley Incorporated under contract 

to provide Base Operational Support Services (BOSS).  The drinking water protection area 

(i.e., the watershed) was identified in the 2003 assessment around the gallery.  The area is 

subdivided into Zone A (defined by a 1,000-foot radius circle upstream of the gallery intake) 

and Zone B (defined by a one-mile radius circle upstream of the gallery intake).  The 

watershed boundary is believed to be hydrologically correct (Figure B-1).   

Potential, current, and historic sources of contamination were evaluated for the level of threat 

posed to the drinking water source.  Shallow groundwater, near the infiltration gallery, has 

already been contaminated with volatile organic compounds (VOC) (ADEC 2009a).  The area 

around the infiltration gallery is a contaminated site, currently managed under the Installation 

Restoration Program (IRP).  The site is designated as OT 48 and the primary Contaminant of 

Concern (COC) is trichloroethylene (TCE).  Some contamination reached the gallery 

collection tubes and sump.  Between 1988 and 1996, there was a persistent presence of TCE 

in the infiltration gallery (OT 48).  Since 1996, the concentrations of TCE have been declining 

in and near the water source.  Refer to Appendix B, Figure B-2 for a description of the 

contamination around the water source.  The contamination is being monitored, and the water 

treatment plant is working to treat the drinking water for VOC.   



 

The overall calculated vulnerability of the source water is high due to the infiltration gallery 

water being under the direct influence of surface water which is considered as vulnerable to 

contamination as surface water.  The high natural susceptibility of the watershed as well as 

historic contamination of land and water are major contributors.  In 2004, the Alaska 

Department of Environmental Conservation, Environmental Health, Drinking Water 

Protection Program (now called the Drinking Water Protection Group) released a Source 

Water Assessment Report.  The executive summary from this report states: 

“The public water system for USAF Eareckson is a Class A water system consisting of 
1 source intake(s).  The water system is located on Shemya and the intake for this 
Public Water System Identification (PWSID) is a groundwater well.  The wellhead 
received a susceptibility of "very high" and the aquifer received a susceptibility rating 
of "low".  Combining these scores produces a natural susceptibility of "high" for the 
source.  In addition, this water system has received a vulnerability rating of "low" for 
bacteria/viruses, "very high" for nitrates/nitrites, "very high" for volatile organic 
chemicals, "very high" for heavy metals, "low" for other organic chemicals, and "low" 
for synthetic organic chemicals.” (ADEC 2004) 

The above excerpt from the Alaska Department of Environmental Conservation (ADEC) 

Source Water Assessment notes the source as a groundwater well. Due to the template nature 

of this report and the large number of reports generated in a short amount of time, there have 

been some inconsistencies noted, such as referring to the infiltration gallery source intake as a 

groundwater well when this is clearly not the case.  Since the ADEC report was produced, the 

terminology for public water systems in Alaska has changed.  The U.S. Air Force (USAF) 

Eareckson system is now classified as a Non-Transient, Non-Community Public Water 

System per federal criteria.  The Installation Restoration Program (IRP) and source water 

protection efforts can mutually benefit each other by sharing and integrating data.    

RECOMMENDATIONS 

After completing the Drinking Water Source Assessment, Jacobs Engineering Group Inc. 

(Jacobs) has the following recommendations:  

• Continue to integrate the drinking water protection area plan into daily operations of the 
Air Station.  For instance, the Infiltration Gallery Watershed is addressed in the briefing 
that every visitor to Eareckson Air Station receives upon arrival to the island.  In 
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addition, there are notification signs posted near the road providing access to and from 
the watershed areas. 

• Publish the Executive Summary and Figure B-1 (Appendix B), or an equivalent, in the 
annual Consumer Confidence Report (CCR) that is distributed and posted for public 
review between January 1 and July 1.   

• Prepare the Source Water Protection Plan for the drinking water sources of Eareckson 
Air Station following the outline endorsed by ADEC. 

• Re-examine the drinking water emergency plan for adequacy. 

• Conduct an annual review of the Drinking Water Source Assessment and the Source 
Water Protection Plan by water system personnel. 

• Complete an update of the Drinking Water Source Assessment and the Source Water 
Protection Plan (if applicable) every 5 years for continued compliance with 18 AAC 
80.015. 
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1.0 INTRODUCTION 

This assessment was completed in support of the mission at Eareckson Air Station through the 

Environmental Support Services. 

1.1 PURPOSE  

The purpose of this assessment is to identify contaminant sources within the drinking water 

protection area as well as to determine source water susceptibility to potential, current, and 

historic contaminants within the protected area.  A review of the natural hydrologic sensitivity 

has been combined with potential, current, and historic contaminant risks to arrive at an 

overall decision about the vulnerability of the drinking water source to contamination.  This 

assessment has been completed to assist the U.S. Air Force (USAF) in protecting drinking 

water at Eareckson Air Station, Shemya Island, AK. 

1.2 AGENCY ASSISTANCE 

Numerous individuals assisted in the development of this assessment.  Assistance was 

received from Elmendorf Air Force Base, Eareckson Air Station (EAS), U.S. Army Corps of 

Engineers (USACE), Alaska Department of Natural Resources (DNR), U.S. Geological 

Survey (USGS), and the Alaska Department of Environmental Conservation (ADEC). 

1.3 BACKGROUND INFORMATION 

This document is an updated version of the Source Water Assessment (SWA) completed in 

September 2003 by the U.S. Army Center for Health Promotion and Preventative Medicine 

(USACHPPM) incorporating information from the ADEC 2004 Source Water Assessment 

and the recent investigation of the Infiltration Gallery Watershed.  Source water protection 

requirements are addressed in ADEC 18 AAC 80.015.  



 

1.3.1  Safe Drinking Water Act  

The 1986 and 1996 Safe Drinking Water Act Amendments required all states, which have 

primacy over their drinking water regulations, to assess every public drinking water source in 

their state.  The U.S. Environmental Protection Agency (EPA) approved Alaska’s Drinking 

Water Protection Program (a combination of Source Water Assessments and Wellhead 

Protection Programs) in April 2000.  The combined program meets the statutory requirements 

of the State of Alaska, the Safe Drinking Water Act (SDWA), and subsequent amendments 

[18 Alaska Administrative Code (AAC) 80, 2002; 18 AAC 80.015, 2002].  Administration of 

the program is handled by the ADEC Environmental Health, Drinking Water Program, 

Anchorage, AK.   

1.3.2 ADEC Drinking Water Program Mission 

As part of the EPA’s SDWA requirements, the Alaska Drinking Water Program is responsible 

for requiring public water systems to supply safe drinking water for public consumption that 

meets minimum federal health-based standards.  Alaska has had primary enforcement 

responsibility of the public water system supervision program (Safe Drinking Water Program) 

since 1978.  Personnel at ADEC provide guidance to owners and operators supervising the 

public water systems (PWS) on the design, installation, and maintenance of drinking water 

facilities.  They review project descriptions and engineered plans for new and modified 

systems to ensure that appropriate standards are met to protect human health and minimize the 

impact to the environment.  ADEC also provides access to office files on local public drinking 

water systems, as well as technical and compliance assistance, and workshops on regulatory, 

engineering, and drinking water public health-related issues (ADEC 2008).   

1.3.3 Drinking Water Protection Group 

Drinking water in Alaska is obtained from many different sources, including wells, springs, 

lakes, rivers, and streams.  The Drinking Water Protection Group (DWPG) is the primary 

regulatory point of contact for source water protection and assessment.  The DWPG is located 

in the Technical Resources Section, which is part of the Drinking Water Program at ADEC.  
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The DWPG Program encompasses both groundwater and surface water sources.  It also 

includes sources that are considered groundwater under the direct influence of surface water 

(GWUDISW) such as the infiltration gallery at Eareckson.  The regulations and treatment 

methods for GWUDISW are very similar to the regulations and treatment methods for surface 

water sources.  Prior to 2008, the DWPG was designated as the Drinking Water Protection 

Program and had the focus of providing every public water system in the state with a source 

water assessment of every potable water source between 1999 and 2005.  Although 

assessment methods for groundwater and surface water are different, ADEC has outlined 

three steps for all source water assessments:  

• Identify the area of potential impact around the drinking water source (i.e., the protection 
area) 

• Conduct an inventory of contaminant sources within the area 

• Determine the vulnerability of the drinking water source to contamination (ADEC 2001) 

1.3.4 Source of Drinking Water at Eareckson Air Station 

Eareckson Air Station is designated as a Non-Transient, Non-Community (NTNC) Public 

Water System.  Drinking water for Eareckson Air Station, Shemya Island, AK is obtained 

from a buried infiltration gallery system.  The raw water is under the direct influence of 

surface water.  The drinking water system supplies potable water to military and civilian 

personnel, workers, contractor personnel, and visitors to Shemya Island. 

1.4 PAST SOURCES OF WATER SUPPLY AT EARECKSON AIR STATION 

The island was first occupied as a military base in 1942 (USGS 1976).  Initially, the water 

supply for the island was surface water from small streams along the southern coast.  In 1943, 

construction of an east-west runway began and disrupted the water supply from the streams.  

Surface water from 16 lakes on the island was then used as a source of drinking water.  To 

supplement the water supply from the lakes, approximately 30 wells were drilled in 1943 and 

1944 (USAF 1991; USGS 1976), mostly in the western half of the island.  These wells were 

drilled into the bedrock groundwater system.  Most of these wells experienced problems with 

salt-water intrusion, and were abandoned at the time the infiltration gallery was constructed in 
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the 1950s.  Wells 4 and 29, perhaps the oldest of these wells, were rehabilitated in the 1950s 

by the USACE and served as the backup water supply.  The reactivated wells 4 and 29 were 

renumbered as wells 400 and 410, respectively.  These wells were the backup water supply 

for the island until they were decommissioned in 1998 (Jacobs 1998).  Currently, all of the 

water supply wells, including wells 400 and 410, are capped and abandoned. 
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2.0 DESCRIPTION OF SHEMYA ISLAND 

Shemya Island is one of the Near Islands, the westernmost group in the chain of Aleutian 

Islands extending southwest and west from the Alaskan Peninsula (Appendix B, Figure B-1).  

The Near Islands consist of Attu, Agattu, Shemya, Alaid, and Nizki Islands; the last three are 

known as the Semichi Islands. 

Shemya Island is remote.  Transportation to the island is by airplane or boat only.  It is about 

1,450 miles from Anchorage, AK, and several hundred miles from Russia.  The island is 

approximately 4.5 miles long and 2.5 miles wide.  Eareckson Air Station, a USAF installation, 

occupies the entire island. 

Significant industrial development on the island occurred in 1943 during World War II 

(WWII).  The island was operated as an active military installation until 1995.  During the 

active years, the island had a population of about 700 people.  In 1995, the base was put on 

caretaker status under a base operations and support contract, and active duty personnel were 

demobilized.  The population dropped to about 60 to 70 people after deactivation in 1995.  

The BOSS Contractor, CMI, has maintained the facilities and infrastructure on the island 

since 2003.  Current plans for the island are for continued operation under caretaker status. 

Much of the island’s natural terrain has been disturbed by military and construction activities, 

which began during the WWII era.  Many of the island’s areas are covered with fill material 

placed to provide stable construction sites and road surfaces.  Many of the old structures have 

been demolished, but old construction fill remains as surface material (Jacobs 1999). 

2.1 VOLCANOES, EARTHQUAKES, AND TSUNAMIS 

Shemya Island is located in the “Ring of Fire”, an area around the Pacific Ocean that is 

subject to volcanic activity, earthquakes, and tsunamis.  In this area, the volcanoes are near 

the margin of the bordering continent or in island arcs that lie along the continental margin, 

including Shemya Island.  The volcanoes are associated with geologically young and still 

growing mountains.   



 

Tectonic activity has been partly responsible for the formation and modification of Shemya 

Island.  The island is located above a subduction zone formed as the Pacific Tectonic Plate 

dips below the westward moving North American Tectonic Plate (Toksoz 1975).  This 

volcanism formed the Aleutian Island chain (including Shemya Island), and the contiguous 

Aleutian Range on the Alaska Peninsula.  On 2 February 1975, a magnitude 7.56 earthquake 

shook Shemya Island and broke several drinking water supply lines (USGS 1976) and 

compromised the integrity of the above groundwater storage tanks.  Damage of the tanks can 

still be seen on the old tanks near the water treatment plant.  An 8.7 magnitude earthquake is 

the maximum expected for the Shemya Island area (USAF 2000b). 

2.2 PHYSIOGRAPHY AND CLIMATE 

Shemya Island is a flat-topped seamount in the North Pacific Ocean.  The topography gently 

slopes south-southwest from a maximum elevation of about 275 feet to sea level.  Coastal sea 

cliffs and the higher ground are located on the island’s north side.  The natural surface of the 

island where undisturbed by human activities, is composed of hummocky glaciated terrain 

and tundra.  Numerous small natural ponds and low-lying marshy areas are found on the 

island.  Most natural surface and subsurface drainage flows in the south-southwest direction 

of the gentle structural tilt.  In some localized parts of the island, construction activities have 

altered the natural drainage pathways.  Interior drainage is poor, primarily caused by tundra 

degradation, frost ponds, and depressions, which create standing water. 

The climate on the island is considered marine, with typical moist conditions and temperature 

variances moderated by the Pacific Ocean.  As a result, the climate is milder than expected 

considering the island’s latitude.  Mean annual temperature is around 39.4 degrees Fahrenheit; 

mean annual precipitation is 30.3 inches.  The island’s unique location in the North Pacific 

Ocean is mainly responsible for the persistent strong and severe wind conditions.  Local 

weather conditions are influenced by the island’s location within a constant low-pressure 

system, where conditions are cool, windy, and rainy throughout most of the year.  Mean 

annual wind speed is 15.3 knots.  Persistent hydrologic behavior and almost constant wind 

frequently interfere with air transportation to and from the island (Jacobs 1999, 2000, 2001). 
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2.3 GEOLOGY 

Shemya Island is a wave-cut platform.  At some time in the past, presumably in Late 

Tertiary/Early Quaternary time, the bedrock platform of the island was planed off by marine 

erosion, covered by marine deposits, uplifted and tilted to the south, and then glaciated.  The 

marine deposits were partly removed by glacial erosion, which cut into the bedrock surface.  

Glacial till was deposited on the higher part of the island.  The glaciers melted due to natural 

climate variability.  As a result of melting, outwash sand and gravel were deposited, covering 

the one known area of glaciated bedrock surface.  Only relatively thin layers of 

unconsolidated material are found on this platform (USGS 1976). 

Bedrock is composed of volcanic, pyroclastic, and minor amounts of intrusive rocks.  The 

oldest rocks are interbedded sedimentary and volcanic rocks of Tertiary age, which make up 

the western two-thirds of the island.  Interbedded pyroclastic rocks, which have been intruded 

by small igneous bodies and are overlain locally by volcanic rocks, comprise the bulk of the 

eastern third of the island.  The bedrock of Shemya Island has intense jointing.  In some 

places the rock is so fractured that it breaks easily into fragments small enough for road 

construction.  Joints are closely spaced in the bedrock.  In addition, many faults are present in 

the bedrock (USGS 1976). 

The surficial geology of Shemya Island was mapped in 1976 (USGS 1976).  Pleistocene 

glacial deposits, consisting of ground moraine and outwash sand, gravel, and boulders, are 

present on the island.  The average thickness of these deposits is 5 feet, but locally may be as 

much as 12 feet or more.  The youngest geologic materials are sand, gravel, and boulder 

deposits on modern and old raised beaches, peat deposits which range in thickness from a few 

inches to as much as 15 feet, and aeolian sand in dunes on the south-central part of the island.  

Peat deposits are the predominant surficial deposit on the island (USGS 1976). 

2.4 WATER RESOURCES 

The source of all fresh water on Shemya Island is precipitation.  Some of this precipitation 

moves directly overland as surface water to lakes, ponds, and streams.  Some of the 
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precipitation percolates downward where it becomes groundwater.  Most surface and 

subsurface drainage flows to the south-southwest due to the topographic and structural tilt. 

2.4.1 Surface Water 

In 1992, the USAF developed the management zone approach to evaluate the potential for 

widespread and/or localized contamination across the island (Jacobs 1995b).  The island was 

divided into eight different management zones based on topography and surface water 

divides, and to a lesser extent on groundwater flow direction and divides.  Therefore, the 

management zone boundaries correspond to watershed boundaries for surface water.  Most 

watersheds contain lakes or ponds; some contain a stream. 

A total of 16 named lakes or ponds exist on the island.  On the western side of the island, the 

Western Lake Complex includes Upper Lake, Middle Lake, Lower Lake, and Pudge Lake.  

Except for the Western Lake Complex, most lakes and ponds on the island have poorly 

defined drainage.  In the northern and north-central part of the island are Headquarters Lake, 

Grace Lake, Jeanne Lake, and Hospital Lake.  The eastern part of the island has Wash Pond, 

Twin Ponds, June Lake, Myrtle Lake, Sweeney Lake, and Rock Crusher Pond. 

The only named creeks on the island are Gallery Creek, Lake Creek, and Abandoned Drum 

Disposal Area Drainage.  Flow in these creeks is to the south-southwest.  Of these creeks, 

Gallery Creek is the most significant, since the location of the island’s potable water supply is 

adjacent to the creek. 

2.4.2 Groundwater 

There are two recognized groundwater systems on Shemya Island: a shallow unconfined 

system and a deeper bedrock system.  These systems may not be true aquifers.  Both the 

shallow and deep groundwater systems have very limited yields due to hydraulic and 

hydrogeologic characteristics existing on the island.  Both systems have been used in the past 

for potable water supply (USGS 1976).  The aquifers on the island do not appear to be 

capable of significant quantities of water production and may be more accurately described as 
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aquitards; however, these aquitards are permeable enough to study the groundwater flow 

throughout the island.  Precipitation is the source of water for both systems. 

Surface water infiltrates and percolates down through unconsolidated surficial material (peat, 

sand, and gravel deposits).  Within the surficial material are extensive lenses and layers of 

organic peat that absorb large quantities of water and trap it below the surface as perched 

water deposits.  These trapped subsurface water deposits drain to the subsurface.  Below the 

peat layer is unconsolidated sand and gravel, which rests on bedrock.  A shallow unconfined 

groundwater system is present underneath most of the island and occurs at the boundary 

between the bottom of the unconsolidated surface material and the uppermost part of the 

bedrock layer.  These surficial deposits are often quite thin or are poor transmitters of water.  

Well yields are poor, averaging only 25 gallons per minute.  Most of the shallow groundwater 

follows topography and travels south discharging as seeps or springs or at the shoreline.  This 

groundwater zone typically occurs between 10 to 30 feet below ground surface (USGS 1976). 

Groundwater also occurs in the bedrock fractures.  Only the upper 10 to 15 feet of the bedrock 

is severely fractured.  Deep groundwater is available only where large fractures extend to 

considerable depth.  Large yields from wells in bedrock are uncommon.  Because of the 

southward sloping structural tilt, groundwater in the uppermost part of the fractured bedrock 

flows south and discharges at the shoreline.  The bedrock groundwater system (including the 

volcanic, intrusive, and pyroclastic rocks) has a wide range of hydrologic properties.  Porosity 

and permeability depend on secondary fracturing or jointing.  Many wells drilled on Shemya 

Island in the past were completed in the bedrock system.  These wells range in depth from 40 

to 205 feet and some were completed below sea level.  Nearly all the wells produced 

groundwater from fractures rather than from a really extensive and homogeneous aquifer.  

Available groundwater data suggest an irregular piezometric surface sloping to the south. 

2.4.3 Groundwater/Surface Water Connection 

Precipitation supplies the water that becomes surface water; some surface water becomes 

shallow groundwater; some shallow groundwater is discharged as surface water; and some 
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shallow groundwater becomes deep groundwater within the fractured bedrock.  There is good 

hydraulic communication between surface water and groundwater on Shemya Island.  

Because of the strong surface water/groundwater connection, all natural water supplies on the 

island are very sensitive to contamination from surface activities. 

2.5 INSTALLATION RESTORATION PROGRAM AT SHEMYA ISLAND 

Significant military industrial development and construction activities occurred on Shemya 

Island during and after World War II, leading to environmental contamination in various parts 

of the island (Figure B-2).  During the 1970s and 1980s, contaminated sites were discovered, 

which prompted the Department of Defense and the USAF to initiate an IRP in the 1980s to 

remediate these sites.  Subsequent investigation activities identified the nature of the 

contamination, as well as the lateral and vertical extent of contamination at each site.  

Currently, remediation is ongoing at many sites including OT 48 which is located inside the 

delineated watershed area of the Shemya drinking water source. 

2.6 SUMMARY 

Shemya Island is in an extremely remote location in the North Pacific Ocean, 1,450 miles 

from Anchorage and several hundred miles from Russia.  Eareckson Air Station, a U.S. 

military installation, occupies the entire island.  The island is located in a seismically active 

area that experiences earthquakes and tsunamis.  The island is a wave-cut platform that has 

been planed off by marine erosion, covered by marine deposits, uplifted and tilted to the 

south, glaciated, and de-glaciated. The island has sustained significant surface modifications 

from military and construction activities.  The climate on the island is harsh with strong winds 

and precipitation almost every day.  Abundant precipitation sustains surface water and 

groundwater on the island.  Surface and groundwater are hydraulically connected.  Two 

groundwater systems have been used for potable water supply on the island: a shallow 

unconfined peat/sand/gravel system (infiltration gallery), and a deeper fractured bedrock 

system.  Over the years, unintentional environmental contamination has occurred.  However, 

efforts since the 1980s have worked to remediate much of this contamination and avoid future 
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contamination.  Currently, remediation is ongoing at many sites.  At this time the installation 

is in caretaker status. 
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3.0 TECHNICAL APPROACH AND METHODS 

A Source Water Assessment is comprised of three basic components that make up the 

technical approach and method of assessment.  The first part of the assessment is the 

delineation of the protection area using an accepted means of delineation.  The second is the 

contaminant source inventory involving many different data sources.  The third is assessing 

the overall vulnerability of the water source to contamination. 

3.1 PROTECTION AREA DELINEATION 

The drinking water protection area around the infiltration gallery was identified in 2001 by 

ADEC, and again in 2003 by USACHPPM. This area consists of all portions of the 

Infiltration Gallery Watershed.  This delineated protection area (Infiltration Gallery 

Watershed) is the most sensitive area where protection efforts can have the greatest positive 

impact as well as where it is most susceptible to adverse impacts from contaminant sources.  

Therefore, it is critical that contaminant sources in this area are inventoried and managed 

appropriately.  Based on ADEC guidance, the drinking water protection area is divided into 

three zones based on distance from the intake (Figure B-2).  At Eareckson Air Station, Zone 

A is 1,000 feet upstream of the intake, and Zone B is 1 mile upstream of the intake.  Because 

Zone B covers the entire watershed, there is no Zone C (Appendix B, Figure B-1).   

3.2 CONTAMINANT SOURCE INVENTORY 

The contaminant source inventory identifies potential sources of contamination associated 

with specific activities, industries, and land uses located within the delineated source water 

assessment area (Appendix B, Figure B-2). 

3.2.1 Strategy 

Conducting an inventory of current and potential contaminant sources within the drinking 

water protection area defines the current and potential future risks of contamination 

(Appendix C, Table C-1).  Existing sources (or existing contamination) are those already in 

the source water which have been pulled into the gallery (i.e., detected in a sample).  Existing 



 

sources pose a current risk to the water supply at some level.  Existing contamination may be 

man-made (i.e., a spill or leak), or naturally occurring (i.e., metals and nitrates dissolved in 

source water from the surrounding rock/soil).  Potential sources (or potential contamination) 

may be in the source water or on the ground surface, but have not reached the gallery; 

potential sources have not yet contaminated the water supply.  Potential sources may be a 

current structure or activity (i.e., an aboveground storage tank [AST] containing fuel), or it 

may be historic contamination in the source water that has not yet reached the water supply.  

The inventory of current and potential sources at Eareckson Air Station was conducted by 

performing fieldwork and a literature search.  The fieldwork focused on visually identifying 

potential sources of contamination at the ground surface.  The literature search focused 

mainly on identifying and documenting historic contamination from past activities at the 

station. 

3.2.2 Fieldwork 

Fieldwork was accomplished by visual reconnaissance on 19 January 2009.  The entire 

drinking water watershed was surveyed by driving and walking the zones and visually 

identifying sources of contamination.  The visual reconnaissance resulted in a detailed 

inventory of contaminant sources in the Infiltration Gallery Watershed.  A full contaminant 

source inventory checklist, provided by ADEC was used for guidance (ADEC 2001).  

Inventoried sources of contamination included activities, facilities, or structures that use, 

produce, or store products or waste that can be released, accidentally or by design, in 

quantities that can have a significant impact on the quality of the source water. The 

contaminant source inventory is located in Appendix D. 

3.2.3 Literature Search 

During the 2003 and 2009 Source Water Assessments, a literature search was conducted at 

Elmendorf Air Force Base and Eareckson Air Station for documents, reports, and maps that 

contain information on the watershed boundary, precipitation on the island, surface and 

subsurface hydrology of the watershed, the location and nature of historic contamination, and 

I:\ERS-UR\TO21-611th O&M\WP\SWA3\SWA3.doc 3-2 AKERS-UR-05F521-J22-0007 
FINAL 
5/18/2010 



 

potential contaminant sources in and around the watershed.  The 611 Civil Engineer Squadron 

(CES) at Elmendorf maintains a library of information about Eareckson Air Station.  Many 

reports and documents, mainly related to the cleanup of past contamination by the Installation 

Restoration Program (IRP) were found at the Elmendorf library.  A literature search was 

conducted at Eareckson Air Station.  Various offices maintained by the current base 

operations contractor, CMI, were visited.  Personnel from CMI provided additional data from 

their files on past and current events in the watershed. 

Included in the internet search was a search of the ADEC Spill Prevention and Response, 

Contaminated Sites database on the ADEC website was searched (ADEC 2009a).  The search 

focused on the location and nature of known contaminated sites at Eareckson Air Station.  

The search results were useful in assessing the risk to the water source.  The results of the 

search contained a list of many sites at Eareckson Air Station known to be contaminated.  

Multiple sites occur in and around the infiltration gallery and the water supply watershed. 

3.2.4 Update 

The data from the fieldwork and literature search were used to update the list created by 

USACPPM and ADEC of contaminant sources in and around the drinking water protection 

area.  The list was sorted by category of contaminants regulated in drinking water sources.   

3.2.5 Ranking 

The contaminant sources were ranked according to the degree of risk posed to human health 

based on the volume of contaminants typically associated with the inventoried activity, 

facility, or structure, and the toxicity, persistence, and mobility of contaminants involved.  

This was accomplished by comparing the inventoried source to the ADEC risk-ranking list to 

determine the rank.  Five ranks are defined: very high, high, medium, low, and very low 

(ADEC 2001). 
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3.3 ASSESSING VULNERABILITY 

The results of the contaminant source inventory, along with information about the 

construction of the gallery and the hydrological characteristics of the watershed, were used to 

assess the vulnerability of the drinking water source to contamination (Appendix C, 

Table C-3). 

Vulnerability is described by ADEC: natural susceptibility + contaminant risks = vulnerability 

of surface water source.  The components in the equation (natural susceptibility and 

contaminant risks) are defined by analyses which incorporate various physical/hydrological 

criteria (Appendix C, Table C-1).  The criteria for the analysis have been specified by the 

Alaska regulatory authorities (ADEC 2001).  Each analysis results in a numerical score.  The 

two numerical scores are added together to provide an overall vulnerability for the source 

water. 

A series of flow charts (Appendix F) for conducting the vulnerability assessment and 

guidance on how to use the charts was provided by the ADEC (ADEC 2001).  The charts 

provide a structure for evaluating numerous criteria associated with each analysis.  Natural 

susceptibility was assessed by applying the criteria in Table C-1 to the watershed and gallery 

using the charts provided by the ADEC in order to obtain numerical scores for each analysis 

(ADEC 2001). 

The procedure for evaluating contaminant risk is somewhat different.  Six major categories of 

contaminants are regulated for drinking water sources by the State of Alaska (Appendix C, 

Table C-2).  Contaminant risk was assessed by progressing through the charts six times, once 

for each category of contaminants, providing a numerical score for each category of 

contaminant.  Numerical scores for each of the two analyses (natural susceptibility and 

contaminant risks) were combined to provide an overall vulnerability for the water source 

(Appendix C, Table C-3). 
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4.0 WATERSHED AND WATER SUPPLY SYSTEM 

The current water supply at Eareckson Air Station consists of an infiltration gallery that 

collects water from the shallow groundwater system in the Infiltration Gallery Watershed.  It 

is a hybrid surface water/groundwater system extracting shallow groundwater under the direct 

influence of surface water.  The infiltration gallery, installed in the 1950s, has proven 

adequate to serve the water supply needs of the island, despite the seasonal variations in 

quality and quantity of water.  In the past, wells drilled into the fractured bedrock system have 

provided additional water for the island, including emergency backup. A significant portion of 

the information below has been extracted from a report by Jacobs Engineering (Jacobs 1996). 

4.1 WATER SUPPLY WATERSHED 

The water supply watershed is in the east-central part of the island and north of the main 

runway (Appendix B, Figure B-2).  The basin covers about 265 acres (USAF 2000a).  Gallery 

Creek is the main surface water drainage for the basin.  The infiltration gallery is located in a 

topographic depression in the southern end of the basin adjacent to Gallery Creek and 

Building 705 (Appendix A, Photos 1-8).  The gallery may be adjacent to or on top of an 

intersection of two potential fracture zones within the bedrock (Jacobs 1996). 

The basin slopes from north to south at a grade of about four percent (USAF 2000a).  At the 

northern end of the basin, there is a topographic and groundwater divide very close to the 

edge of the island, located along a ridge.  The topographic slope in the area around Hangar 4 

flattens somewhat, perhaps due to past construction activities.  The slope begins to steepen 

moving south from Hangar 4, approaching the infiltration gallery. 

4.1.1 Geology 

The primary surficial deposit within the watershed is a highly organic peat layer from 1 to 10 

feet thick.  There are areas in the watershed where peat is not encountered, generally caused 

by past military and construction activities.  The moist to wet peat layer contains varying 



 

amounts of silt, sand, and gravel.  This peat layer acts as a sponge absorbing a large amount of 

precipitation. 

Below the peat layer is a sequence of silt, sand, and gravel ranging from 8 to 20 feet thick.  

This layer is composed of angular gravels up to one inch in diameter mixed with fine-grained 

sand and silt.  Gravel clasts have been identified as gray hornblende dacite porphyry, an 

indication of a weathered bedrock zone.  During past borehole drilling activities, auger refusal 

has been noted at depths of less than 20 feet.  This indicates the unconsolidated surficial 

layers are thin and bedrock is within 20 feet of the surface.  Bedrock under the Gallery Creek 

watershed consists of shallow intrusive or extrusive dacite and andesite porphyry (Jacobs 

1996). 

4.1.2 Surface Water  

Gallery Creek represents the only significant surface water body in the water supply 

watershed.  Precipitation supplies the majority of water that flows through the creek.  Limited 

recharge in the lower reaches occurs by shallow groundwater discharge from the peat layer.  

A number of small ponds and lakes also occur within the watershed and may contribute some 

flow to the creek.  The creek drains the entire water supply watershed.  It originates in the 

northern part of the watershed and extends southward to a culvert that carries water under the 

active runway to a discharge point along the southern coast.  Except for the culvert, the 

general direction of surface water flow within Gallery Creek does not appear to have changed 

significantly during the operational history of the air station.  The drainage flows at about 80 

gallons per minute (less than 1 cubic feet per second); higher flows occur on high 

precipitation days (Jacobs 1996). 

4.1.3 Groundwater 

Shallow groundwater in the water supply watershed occurs at the bedrock/unconsolidated 

deposits boundary.  Groundwater elevations in the watershed range from a low of 81 to 87 

feet above mean sea level (MSL) in the south to a high of 131 feet above MSL in the north 

(Jacobs 1996).  The groundwater elevation near the infiltration gallery averages about 118 
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feet above MSL.  Depth to groundwater in the watershed ranges from 4 to 18 feet below 

ground surface.  The horizontal hydraulic gradient within the watershed varies from 0.015 to 

0.043 vertical foot/horizontal foot (USACHPPM 2002). 

Data from IRP monitoring wells show that hydraulic conductivity of shallow groundwater in 

the infiltration gallery watershed is about 3.7 to 0.001 centimeters per second.  Geotechnical 

analysis of soil samples from the watershed show an average porosity of 0.44.  These data, 

along with hydraulic gradient information, were used to determine an average groundwater 

velocity of about 2,523 feet per year (USACHPPM 2002). 

4.1.4 Industrial Facilities 

A gravel pit operation about 0.5-miles upgradient from the infiltration gallery is adjacent to 

the northwestern boundary of the watershed.  The location of this operation is in a 

topographic depression known as the “Grand Canyon”.  This canyon is a natural feature of the 

island that has been subsequently modified for industrial and military purposes.  Hangar 4, 

located about 0.25-miles upgradient of the infiltration gallery, is abandoned and only used for 

miscellaneous storage.  All buried utilities for the building (water, sewer, and fuel) have been 

abandoned as well.  The watershed also contains the infiltration gallery pump house (Building 

705).  There are several paved and unpaved roads that run east-west and traverse the northern, 

central, and southern parts of the watershed.   

4.1.5 Watershed Activities and Protection Measures 

All industrial activities which use hazardous materials or produce hazardous waste are now 

prohibited within the watershed (Jacobs 1995b, 1995c, 1996).  A hazardous materials 

inventory was conducted to identify and remove all current and potential contaminant sources.  

The watershed boundaries are marked with signs that prohibit potential pollution activities 

(photographs 11 and 12).  Some of the roads within the watershed have been removed and 

have been allowed to revegetate (USAF 2000a). 
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There is a standard operating procedure (SOP) for transportation of environmentally 

hazardous substances through the watershed.  This SOP states: “Transporters will notify the 

base Environmental Department by radio before and after transporting any environmentally 

hazardous substances through the watershed area.  If there is an alternate route to avoid the 

watershed area, the alternate route should be taken to protect our drinking water source.” 

(USAF 2000a) 

4.2 CURRENT WATER SUPPLY 

4.2.1 System Information  

The current public water system at Eareckson Air Station is an infiltration gallery.  The 

following description of the current system comes from field observations during the January 

2009 period and reports from USAF and ADEC (USAF 2000a; ADEC 2009a, 2009b). 

4.2.2 Class and Identification 

The ADEC has identified the Eareckson Air Station infiltration gallery system as a non-

transient, non-community, groundwater under the direct influence of surface water, public 

water source.  The Public Water System Identification (PWSID) number is 260511.  The 

gallery system supplies potable water for human consumption, including cooking and bathing. 

4.2.3 Owner/Operator 

The water system is owned by the USAF, 611th CES/CEAN 10471 20th Street, Suite 337, 

Elmendorf Air Force Base, AK, 99506-2200, telephone: (907) 552-7303.  The point of contact 

at Elmendorf Air Force Base is Mr. Scott Tarbox.  It is operated and maintained under 

contract by CMI.  The Deputy Station Manager is James Castle and the Environmental 

Manager is Pam Mealer.   
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4.2.4 Status and Operation of Water System 

The water system status was active during the field investigation for this study.  The system 

operates every day throughout the year.  The contractor, Chugach McKinley, employs a 

minimum of one certified water treatment operator on-site at all times. 

4.2.5 System Modifications 

The gallery system has been extensively modified in the past in order to improve water 

quality and to meet the water supply needs of the Air Force.  It has been maintained to meet 

permit and regulatory standards.  The water supply, treatment, and storage systems were 

substantially upgraded between 1986 and 1992 to serve the resident population and other 

industrial uses (USAF 2000a).  Air strippers were originally installed in 1994 to remove 

trichloroethylene (TCE) from the raw water due to upgradient contamination from an IRP site 

(Site OT 48).  The air strippers are currently part of the treatment process.   

4.2.6 Gallery Collection System 

Precipitation and surface water percolate through the shallow subsurface into a number of 

buried pipes.  The pipes consist of 655 linear feet of 18-inch diameter high-density 

polyethylene (HDPE) perforated pipe laterals buried in sand 10 to 14 feet below ground.  

Water collects in the pipes and flows into a 16-foot by 16-foot by 15-foot concrete cistern 

(also called a clear well) capable of holding about 24,000 gallons of raw water.  The cistern is 

located under Building 705.  The cistern is gravity fed and the recharge rate is unknown.  In a 

24-hour period, approximately 260,000 gallons of water can be produced and treated. 

4.2.7 Treatment 

The raw water is injected with potassium permanganate at Building 705 to remove iron and 

manganese.  Oxidized iron (ferric hydroxide) becomes the primary coagulant during 

conveyance of the raw water to the Water Treatment Plant (WTP).  Three submersible pumps 

carry the raw water from the gallery cistern to the WTP, Building 3057, through an 8-inch 

ductile iron raw water transmission line.  At the WTP, the water first goes through a 
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secondary coagulant polymer injection system.  The water then flows through three vertical 

pressure filters with anthracite/greensand media for turbidity, iron, and manganese removal.  

Filtered water is then piped through two to three shallow tray air strippers for volatile organic 

compounds (VOC) removal.  The water cascades through the air stripper trays at atmospheric 

pressure.  The water is then chlorinated via a gas-chlorine set up, between the air stripper and 

the storage tanks. 

4.2.8 Storage 

After treatment, water is pumped to storage tanks with effluent pumps.  There are a total of 

three above-ground steel storage tanks with a capacity of one million gallons: two 300,000-

gallon tanks and one 400,000-gallon tank.  The tanks are cathodically protected.  The finished 

water is stored in the storage tanks and provides sufficient contact time to meet disinfection 

requirements.  There are also two above ground steel storage tanks for fire fighting: one 

288,000-gallon tank and one 400,000-gallon tank.   

4.2.9 Distribution System 

When needed, the water is pumped through the distribution system to the buildings where 

people work, eat, and sleep.  The water system operators work in conjunction with the 

contract plumbers on the station to operate the distribution system.  Detailed maps, pipe 

material and sizing information are kept at the station for review.  Many of the buildings that 

are not actively being used have been disconnected from service to cut down on the 

occurrence of dead end piping. 

4.2.10 Connections 

There are approximately 22 service connections associated with the distribution system 

including but not limited to the facility headquarters, gym, hangars, warehouses, power plant, 

office buildings, shops, fire pump stations, dormitories, and communication buildings.   
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4.2.11 Cross Connection Control Program 

An active cross connection control program is operated and managed for Eareckson Air 

Station.  A cross connection control survey of the devices and the program was conducted in 

2009 and some deficiencies were found and reported to the owners and operators of the 

system (Jacobs 2009).   

4.2.12 Population Served 

A total population of about 100 people, non-community / non-transient, is served by this 

water source.  The entire population on Eareckson Air Station is present for work purposes.   

4.2.13 Water Use 

Workers and visitors use the water in the buildings for consumption, cooking, washing, 

cleaning, fire fighting, and other potable purposes.  Water pressure, quantity, and quality are 

reported by ADEC to comply with current regulations. 

4.2.14 Contingency Plan 

In case of an accidental release of contaminants in the watershed that entered the infiltration 

gallery, the water supply system would be shut down.  Eareckson Air Station currently has 

ample stored potable water in the water storage tanks as well as a stored supply of bottled 

water that could be utilized in the event of a short term interruption of water production, and 

additional bottled water would be flown to Eareckson Air Station to meet immediate and 

interim needs.  A portable reverse osmosis package plant would be flown to the island to 

provide a safe source of drinking water until the problem has been solved (USAF 2000b). 

4.2.15 Emergency Response Plan 

In the event of a catastrophe (i.e., an earthquake or tsunami), an immediate need for an 

emergency water supply may develop.  Since inclement weather dominates the area 

throughout most of the year, it may not be possible to immediately fly emergency supplies to 
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the island.  Recognizing that access to Shemya could be delayed, it is suggested that the 

drinking water emergency plan be reexamined and updated as necessary.  It is recommended 

that the base should continue storing bulk water and bottled water on site, and consider an 

onsite reverse osmosis water purification unit (ROWPU) to supply drinking water on an 

emergency basis. 

4.3 SUMMARY 

A shallow subsurface infiltration gallery system is providing potable water to the USAF 

Eareckson Air Station, Shemya Island, AK.  The gallery collector pipes are located in a small 

watershed at the boundary between a thin layer of unconsolidated peat, sand, and gravel 

deposits and the underlying bedrock.  Gallery Creek and a few small ponds/lakes are in 

hydraulic communication with the underlying shallow groundwater, and provide surface 

water drainage for the watershed.  Because of this hydraulic connection, the raw water is 

highly vulnerable to contamination from the surface.  The system is old, dating to the 1950s, 

but has undergone significant modifications to meet the needs of the USAF, and maintained to 

meet permit and regulatory standards.  The current system is being maintained properly.  The 

ADEC refers to this system as non-community / non-transient public water system with the 

PWSID 260511, and has designated the source as groundwater under the direct influence of 

surface water.  Currently, the system serves about 100 people throughout the year.  The 

potable water is treated, disinfected, stored in tanks, and distributed to various buildings 

throughout the island.  The importance of this water supply as well as its susceptibility to 

contamination has led the Air Force to protect the water supply watershed by removing 

certain industrial activities, restricting transportation, and developing a contingency plan. 
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5.0  INVENTORY OF CONTAMINANT SOURCES 

Potential, current, and historic sources of contamination were inventoried (Appendix D), and 

the locations of all inventoried sources were mapped (Figure B-2).  Both onsite fieldwork and 

a records search were used to create the inventory.  Potential sources of contaminants were 

inventoried because they represent the possibility of future contamination.  Historic sources 

were inventoried because they resulted in surface/subsurface contamination that is now 

present in the water supply.  For the purposes of this report, historic sources are much more 

significant than potential sources. 

5.1 POTENTIAL SOURCES OF CONTAMINATION 

Potential sources of contamination are defined as those that pose a future risk to the drinking 

water source.  For example, an AST that has never leaked is not a current source of 

contamination, but it is possible for the tank to leak in the future.  Therefore, the tank presents 

a potential for future contamination. 

Potential sources of contamination are mainly associated with the use of three buildings 

(Hangar 4, the cold storage building, and Building 110), plus the paved and unpaved roads 

that traverse the watershed (Appendix D).  As discussed below, none of these are significant 

sources of contaminants, with the possible exception of a transportation accident. 

Hangar 4 is a large building just north of the infiltration gallery (Appendix A, Photo No. 13).  

A visual inspection inside and in the immediate vicinity outside Hangar 4 was conducted on 

19 January 2009.  Large amounts of cargo such as furniture, household appliances, ice melt, 

and miscellaneous construction items were inside the building.  There was no evidence of 

hazardous materials, hazardous waste, any liquid substances, or petroleum, oil and lubricant 

(POL) products, or either inside or outside the building.  There was no evidence of staining on 

the concrete and gravel areas around the outside of the building.  In addition, the Air Force 

has no intention of using the building for industrial purposes in the future.  Therefore, based 

on the available data, Hanger 4 is not a significant potential source of contaminants. 



 

The cold storage building (Building 700) is a light tan building with two locking doors and no 

windows.  It is located northwest of the infiltration gallery, and west of Hangar 4 off Tower 

Road.  The outside of the building was visually inspected on 19 January 2009.  The floor of 

the building is concrete.  No hazardous materials, hazardous waste, POL products, or any 

liquid substances were found outside the building.  A small parking lot is in front of the 

building; while the remaining three sides of the building are surrounded by grassy vegetation.  

This building is designated for storage of non-hazardous materials only.  Based on the 

existing information, the cold storage building is not a significant source of contaminants. 

Building 110 is located in the northern part of the watershed, just north of North Road.  It was 

used by the Navy for Classic Owl radar operations, and is currently in an inactive state of use 

and is mostly empty.  The building and the immediate area around it are in the northern part 

of the watershed.  The building is light tan, has a sloped roof, many doors, and a concrete 

floor (Appendix A, Photo No. 14).  No hazardous materials, hazardous waste, POL products, 

or any liquid substances were found inside or around the outside of this building.  There is an 

AST located on the north side of the building.  Based on the above information and 

conversations with base personnel, this building is not a significant source of contaminants. 

Paved and dirt/gravel roads run through Zones A and B of the drinking water watershed.  The 

major concern for potential sources of contamination is spills occurring as a result of a 

transportation incident, releasing hazardous materials directly to the ground and infiltrating 

downward to groundwater.  Winter presents a special hazard for vehicle transportation 

through the watershed due to persistent ice and snow during winter months.  Eareckson Air 

Station has acknowledged the transportation incident risk and has prepared a plan of action in 

the event one should occur (USAF 2001).  In addition, an SOP for transportation of 

environmentally hazardous substances was implemented to restrict transportation in the water 

supply watershed unless absolutely necessary (USAF 2000b). 
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5.2 HISTORIC SOURCES OF CONTAMINATION 

Historic sources of contamination are defined as sources that have already contaminated the 

surface or subsurface, particularly groundwater.  For example, if an underground storage tank 

(UST) or an above ground storage tank (AST) leaked a sufficient amount of POL product in 

the past, it has contaminated groundwater.  Even if the UST/AST (the source) has been 

removed, contaminated soil or groundwater may still be present.  These situations have 

usually been discovered and documented, the source has been removed, and the 

contamination has typically undergone some form of remediation. 

Historic sources of contamination within the drinking water protection area are found at six 

IRP sites (Figure B-2):  

• OT 48 - infiltration gallery area 

• SS 13 – asphalt tar drum storage area 

• ST 39 – USTs 110-1 to 110-4 

• SS 14 – base operations spill 

• ST 37 – UST 729-1 to UST 729-9 

• ST 45 – fuel spill 

Groundwater contamination has been documented in all of these areas (USACHPPM 2002).  

The contamination history of these areas is complex and extends back to the 1940s.  These 

areas were characterized by groundwater monitoring wells installed to monitor contamination, 

where present.  The contaminant source inventory contains a complete list of the monitoring 

wells within these areas and each individual source location (Appendix D).  Data from the 

wells document the nature of the contamination, plus what is known about the lateral and 

vertical extent of the contamination.  Each IRP site is discussed below and a map showing the 

locations can be found in Appendix B. 
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5.2.1 Installation Restoration Program Site OT 48 – Infiltration Gallery Area 

5.2.1.1 Location 

IRP site OT 48 is located in the south-central portion of the island, south of Hangar 4 and east 

of Hangar 3.  This area is in the immediate vicinity of the water gallery.  It extends north to 

Pearl Drive and east to Gallery Creek.  The western boundary is just east of Tower Road; the 

southern boundary is just north of Building 719. 

5.2.1.2 Contamination Source Areas 

Most of the areas adjacent to the water gallery have been affected to some degree by base 

activities (Jacobs 1996).  Individual sources within site OT 48 have not been documented.  

Rather, various sources have contributed contamination to the overall water gallery area.  The 

POL spill areas and potential source areas are located within the Infiltration Gallery 

Watershed.  Although currently abandoned, a sanitary sewer traverses the watershed near the 

infiltration gallery.  It may have contributed contamination to the OT 48 area.  Two IRP sites 

(SS 13 and SS 39) are upgradient of the infiltration gallery; three additional IRP sites (SS 14, 

ST 37, and ST 45) are downgradient of the gallery.  All of these sites may have contributed 

contamination to OT 48. 

5.2.1.3 Monitoring Wells 

There are 23 monitoring wells in and around the OT 48 IRP site.  These monitoring wells 

have detected groundwater contamination in the shallow groundwater that serves as the 

source water for the infiltration gallery. 

5.2.1.4 Type and Magnitude of Contamination  

Volatile organic compounds (VOC) and heavy metals are the primary contaminants found in 

the shallow groundwater around the infiltration gallery.  Two types of VOCs were found: 

TCE and POL products, mainly fuel-related compounds such as benzene, toluene, 

ethylbenzene, and xylenes (BTEX).   
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From 1988 to 1995, the monitoring wells detected a persistent presence of TCE in the 

groundwater.  The TCE concentrations were as high as 22 µg/L at well WGW4 (Jacobs 

1996), and typically exceeded the EPA maximum contaminant levels (MCL) of 5.0 µg/L.  In 

general, elevated concentrations were found at the water gallery sump and well WGW4.  

Investigation of the gallery collection tubes showed that most of the TCE contamination was 

coming from the tubes to the west of the center manhole.  These two tubes were also 

providing most of the flow to the system.  The TCE concentrations in these tubes ranged from 

3 µg/L to 7 µg/L.  From 1995 to early 2000, TCE concentrations dropped to nondetect in the 

wells (USAF 2000b).  However, in April 2000, TCE was again detected in some wells at 0.98 

µg/L.  Recent concentrations show that TCE levels have been decreasing in the area.  In July 

of 2009 a draft version of the Record of Decision (ROD) for the site indicated No Further 

Action was recommended for the site.  However, in the last round of sampling, one sample 

returned a TCE result just above the cleanup level.  Three rounds of sampling must be 

completed and the TCE concentrations must be below the cleanup levels before site closure 

will be permitted.  On 20 November 2009 the State of Alaska sent a letter to the USAF 

approving the USAF to finalize the ROD for OT 48 with the new conditions. 

BTEX was also detected in the monitoring wells around OT 48.  The range of concentrations 

found were benzene (nondetect to 4,358 µg/L); toluene (nondetect to 22,662 µg/L); 

ethylbenzene (nondetect to 1,900 µg/L); and xylenes (nondetect to 22,252 µg/L).  The wells 

detecting BTEX compounds were WGW1 and WGW2 (Jacobs 1996). 

The following metals (and associated concentrations) were found in wells WGW3 and 

WGW4: antimony (31.1 µg/L); cadmium (2.7 µg/L); chromium (53.54 µg/L); mercury (2 

µg/L); selenium (2.9 µg/L); silver (2 µg/L); and thallium (1.6 µg/L). 

In summary, groundwater quality in the OT 48 area has been affected by TCE, BTEX, and 

some heavy metals.  TCE has been detected consistently over many years at locations in the 

water gallery, as well as in wells located downgradient from the gallery.  The BTEX 

compounds and some heavy metals have been detected sporadically in the recent past.  Based 

on the results of groundwater samples collected at locations hydrogeologically downgradient 
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of the water gallery, it appears that TCE and BTEX are migrating to some degree (Jacobs 

1996). 

5.2.1.5 Risk Assessment Results 

In 1996, a human health risk assessment was conducted at the OT 48 water gallery area 

(Jacobs 1996).  The assessment concluded that contaminated groundwater from the water 

gallery system was a direct pathway into the drinking water supply.  Compounds evaluated in 

the risk assessment included TCE and antimony in groundwater.  Both compounds exceeded 

federal and State of Alaska MCLs.  Although groundwater treatment for VOC contamination 

is currently in place at the WTP, untreated groundwater was evaluated in the risk assessment 

to determine whether treatment should be maintained.  The Risk Assessment concluded that, 

“TCE and antimony in groundwater were determined not to pose a threat to people” (Jacobs 

1997). 

5.2.2 Installation Restoration Program Site SS 13 – Asphalt Tar Drum Storage Area 

The asphalt tar drum storage area is located in the central part of the island, about 600 feet 

north of Hangar 4 (Jacobs 1995b, 1995c).  Prior to 1985, the storage area held more than 

4,000 drums containing Pavex, a proprietary asphalt product used for roadway construction 

and asphalt hardstands.  In 1984 and 1985, some of these drums were observed leaking onto 

the ground. 

In 1985, the tar drums were removed (Jacobs 1995b, 1995c).  In 1988, soil sampling 

documented surface and shallow subsurface soil contamination.  In 1994, about 1,200 cubic 

yards of tar and tar-contaminated soil were excavated and removed from the area.  The 

excavation was backfilled with clean sand and gravel.  After the removal action was 

complete, confirmation soil sample results show that VOC, SVOC, and total petroleum 

hydrocarbons (TPH) concentrations were below cleanup levels. 

Depth to groundwater at the site was estimated to be over 50 feet (Jacobs 1995b, 1995c).  In 

addition, groundwater quality was not believed to be affected by the site.  Therefore, no 
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groundwater monitoring wells were drilled.  Since no surface soil contamination was left in-

place, this removed any direct contact exposure to people.  As a result, no risk assessment was 

performed for the site.  Mobility and potential release to groundwater for the tar/soil mixture 

was determined to be unlikely.  No further action was taken at the site.  The site closure was 

approved 17 January 1996 (ADEC 2009a).     

5.2.3 Installation Restoration Program Site ST 39 – USTs 110-1 through 110-4 

IRP site ST 39 is located on a topographic high in the north-central part of the island (Jacobs 

1996).  Grace Lake is located directly north of ST 39; Hospital Lake is about 800 feet to the 

southeast.  The area surrounding ST 39 includes a large area of relatively flat tundra and 

surface gravel that gradually slope from Grace Lake to the south.  No surface water drainages 

are apparent from the lakes or in the ST 39 area. 

Building 110 and associated USTs are the major features of ST 39 (Jacobs 1997).  UST 110-2 

and UST 110-3 were located on the eastern side of the building; they were removed in 1993.  

UST 110-1 was located north of the building, and was removed in 1992.  UST 110-4 was 

never found; it is believed to have been removed or abandoned before the IRP investigation. 

Surface and subsurface soil were sampled at ST 39.  Low level TPH, BTEX, and 

polychlorinated biphenyl (PCB) contamination was found in the soil.  No concentrations of 

human health or ecological concern were found.  Modeling concluded that leaching of 

compounds from soil down to groundwater is not a concern (USACHPPM 2002). 

Monitoring well COE-12 was sampled and no organic constituents were detected (Jacobs 

1997).  Because COE-12 is potentially upgradient or crossgradient from ST 39, no 

groundwater data exist that are representative of the ST 39 source.  To address future impacts 

of groundwater, fate and transport modeling was conducted on the soil.  Model results 

indicated constituent concentrations were not a human health or ecological concern.  ADEC 

signed the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) ROD for sites SS 07 and ST 39 on 11 November 2008.  The signature of the 
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ADEC documents the USAF and ADEC approval of the determination of no further action 

required under CERCLA for IRP sites SS 07 and ST 39 at Eareckson AS, Alaska (ADEC 

2009a). 

5.2.4 Installation Restoration Program Site SS 14 – Base Operations Spill 

IRP site SS 14 is located in the south-central portion of the island on the asphalt parking area 

near the former Base Operations Terminal (Jacobs 1997).  Site SS 14 is the location of a 

reported 50-gallon JP-4 spill on the parking area.  The SS 14 source area is a flat, graded area 

that is primarily paved. 

On 9 August 1983, a cracked fuel tank in a damaged C5-A aircraft spilled approximately 50 

gallons of JP-4 fuel on the asphalt parking area.  The Fire Department hosed the fuel off the 

asphalt with water, which then drained into the sandy soils south of the runway.  The fuel-

saturated soils were excavated, stored in barrels, and disposed of at the fire training area. 

Surface and subsurface soil samples collected during the remedial investigation/ feasibility 

study (RI/FS) demonstrated that no fuel-related constituents existed at SS 14 in concentrations 

that would pose an unacceptable risk to human health or the environment.  No groundwater 

contamination exists that can be directly associated with the fuel impacted soils.  This spill 

has been sufficiently remediated through soil removal and natural attenuation.  A risk 

assessment was not performed because there were no constituents detected in concentrations 

that would pose an unacceptable risk to humans or ecological species.  No further action was 

taken at the site. 

SS 14 is still ranked as active per ADEC.  The Technical Document to Support Installation 

Restoration Decision, Base Operations Spill (SS 14) Initial Ranking was completed in 

November 2004 and is listed in the database as the ROD.  An initial ranking with Exposure 

Tracking Model was completed February 2008. 
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5.2.5 Installation Restoration Program Site ST 37 – UST 729-1 through UST 729-9 

IRP site ST 37 is comprised of two smaller sites.  One of the sites is immediately south of OT 

48, the other site is immediately east of SS 14.  Both of these smaller sites had USTs in the 

past where diesel fuel was stored.  UST 729-1 through UST 729-9, plus UST 731-1 through 

UST 731-5 were stored at site ST 37 (Jacobs 1995b).  From about 1979 to the mid to late 

1980s, diesel fuel leaked or was spilled at this site.  Site ST 37 has subsequently been 

remediated and no further action has occurred on the original two small sites.  The ADEC 

database confirms the site closure. 

5.2.6 Installation Restoration Program Site ST 45 – Fuel Spill 

IRP site ST 45 is located immediately north of SS 14 (Figure B-2).  It is the site of fuel spills 

from USTs located at old Building 729 (Jacobs 1995b).  The quantity and dates of the spill are 

unknown.  Site ST 45 has subsequently been remediated and no further action has occurred.   

5.3 OTHER HISTORIC SOURCES OF CONTAMINATION  

During the site visit, various species of birds and one mammal species (small arctic foxes 

called scruffies) were observed on the island and in the watershed.  There is a potential that 

these species may contribute bacteria/viruses and nitrates to the watershed, however, the 

potential is judged to be negligible.  Several factors have led to this decision.  First, a very 

small number of individual animals were observed in the watershed.  Second, migratory birds 

do not nest on the island due to the presence of the foxes.  Third, U.S. Fish and Wildlife 

Service personnel control the animal population on the island (Jacobs 2001).  No other known 

potential or historic contaminant sources exist within the drinking water protection area for 

the Eareckson Air Station water supply watershed. 

5.4 SUMMARY 

Both potential and historic sources of contamination were inventoried in and around the 

drinking water protection area for the water supply watershed at Eareckson Air Station, 

Shemya Island, AK.  Few potential sources were found, mainly comprised of buildings and 
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roads.  Over the years, USAF has been proactive in protecting the water supply, which may 

account for the very few potential sources of contamination.  Of the risks that could provide a 

potential source of contamination, the most serious is a transportation accident spilling 

hazardous materials directly onto the ground and contaminating surface and groundwater.  

Historic groundwater contamination is a far more significant threat to the infiltration gallery at 

Eareckson Air Station.  Shallow groundwater has already been contaminated, mainly with 

TCE and BTEX.  Past contamination has reached the gallery collection tubes and sump.  

Groundwater in the area is currently being monitored through the IRP program.  In addition, 

the drinking water is being treated at the WTP to remove VOC. 

The USAF and Eareckson Air Station have been very proactive in protecting the water supply 

watershed over the last 10 to 15 years.  During the late 1980s, TCE was discovered in the 

infiltration gallery raw water (refer to Section 6.3).  This discovery initiated various actions to 

protect the water supply.  In 1991, a critical resource protection plan was written (USAF 

1991).  The watershed is the sole source of drinking water for the island, so protection of the 

resource is necessary to sustain operations and the mission of Eareckson Air Station.  It was 

deemed cost-prohibitive to ship water to the island, therefore, the plan was written to protect 

the resource and develop future efforts to sustain a good quality water supply for the island.  

Along with the plan, the watershed boundary was placed on base maps to alert all personnel to 

the location of this critical resource.  In 2000, a drinking water management plan was written.  

The plan explains how to provide a reliable, high-quality water supply to meet the long-term 

capacity needs and regulatory requirements of the island.  Since the discovery of TCE 

contamination in the raw water, all of the above efforts have assisted in protecting and 

maintaining the drinking water supply at Eareckson Air Station.  This is perhaps why very 

few sources of potential contamination were found in the watershed. 
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6.0 SORTING AND RANKING CONTAMINANT SOURCES 

Potential and historic sources of contamination were sorted and ranked according to the type 

and level of risk they present.  Contaminant sources were sorted into six categories regulated 

for drinking water sources and then ranked from very high to very low. 

Contaminant sources were ranked based on guidance from the State of Alaska (ADEC 2001).  

In situations where no guidance was given, professional judgment was used.  For example, the 

State of Alaska does not provide guidance on ranking contaminated sites or groundwater 

monitoring wells that may define the lateral and vertical extent of contamination at a site.  

Therefore, professional judgment was used to rank these contaminant sources based on four 

factors: 

• The lateral and vertical extent, plus the nature and magnitude of the contamination 

• The toxicity and volumes associated with a given source 

• The number and density of contaminant sources 

• The proximity of sources to the infiltration gallery 

The six major categories of contaminants are bacteria and viruses; nitrites and nitrates, VOC, 

heavy metals, synthetic organic contaminants (SOC), and other organic contaminants (OOC).  

These contaminant categories and the possible sources are listed in Table C-2.  The results of 

the sorting and ranking can be found in Appendix E.   

6.1 SORTING CONTAMINANT SOURCES  

Contaminant sources were sorted into six categories (Table C-2).  The results of the sorting 

produced six tables of inventoried contaminant sources (Appendix E).  Each table is for one 

category of regulated drinking water contaminants.   

6.2 RANKING CONTAMINANT SOURCES 

Contaminant sources were ranked based on risk criteria mentioned above (Appendix E).  Five 

risk ranks are defined: very high, high, medium, low, and very low (ADEC 2001).  The 



 

contaminant source category that showed the highest risk was Voc.  About three fourths of the 

contaminant sources (24 of 33) ranked high for VOC.  Of the remaining nine sources, the vast 

majority of potential and historic sources are associated with TCE and POL products, mainly 

fuels.  The contaminant source category that showed the next highest risk was heavy metals, 

cyanide, and other inorganic chemicals (HMCIC).  About three fourths of the contaminant 

sources (24 of 33) ranked medium for HMCIC; the other fourth ranked low (Appendix E, 

Table E-4).  The vast majority of sources ranked very low for both bacteria/viruses and 

nitrates/nitrites (Appendix E, Tables E-1 and E-2).  However, one source (the Building 110 

septic system) ranked high for these two contaminant categories.  Similarly, almost all of the 

contaminant sources ranked low/very low for synthetic organic contaminants (SOC) and OOC 

(Appendix E, Table E-5 and Table E-6).  Only one source (the Hangar 4 incinerator) ranked 

high for OOC. 

6.3 SUMMARY 

Both potential and historic sources of contamination at Eareckson Air Station were sorted into 

six categories regulated for drinking water sources, then ranked from very high to very low 

risk.  Only the sources in Zones A and B were sorted and ranked.  The most striking feature of 

the sorting and ranking is that high-risk sources mainly involve TCE and POL products.  This 

is expected because historic TCE and POL contamination of the shallow groundwater system 

has been documented and the majority of current potential contaminant sources are POL-

related. 
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7.0 VULNERABILITY OF DRINKING WATER SOURCE 

The water supply watershed and the infiltration gallery were analyzed for vulnerability to 

contamination using guidance from the State of Alaska (ADEC 2001).  Vulnerability is a 

combination of watershed susceptibility and contaminant risks.  Watershed susceptibility is 

given a value from 30 (minimum susceptibility) to 50 (maximum susceptibility). Contaminant 

risks range from a value of 0 (no contaminant risk) to 50 (maximum contaminant risk).  The 

equation used to determine vulnerability is:  

Watershed susceptibility + contaminant risks = vulnerability (30 to 100) 

According to ADEC, all surface water bodies have a high natural susceptibility to 

contamination; therefore, a minimum score of 30 is assigned to all surface water sources 

(ADEC 2001).  A score for natural susceptibility is achieved by analyzing watershed 

properties and the drinking water intake.  Natural susceptibility is composed of three parts: 

initial susceptibility (assumed 30) + runoff/dilution susceptibility (0 to 10) + intake 

susceptibility (0 to 10) = watershed susceptibility (30 to 50).  Contaminant risks to a drinking 

water source depend on the type, density, and distribution of sources.  A score of 0 to 50 

points is assigned based on the findings of the contaminant risk inventory.  Each of the six 

categories of drinking water contaminants has been analyzed and a score of 30 (lowest 

vulnerability) to 100 (highest vulnerability) has been assigned. 

7.1 VULNERABILITY ASSESSMENT 

A series of charts for conducting the vulnerability assessment on the watershed and the water 

supply intake were provided by the ADEC (ADEC 2001).  These charts are presented in 

Appendix F.  Chart F-1 shows the watershed susceptibility analysis.  The vulnerability to each 

category of regulated contaminants is shown in charts F-2 to F-19. 

7.2 WATERSHED SUSCEPTIBILITY ANALYSIS 

The watershed susceptibility score is 45 points (Chart F-1).  Based on guidance from the 

ADEC, this score means a very high susceptibility to contamination.  The high natural 



 

susceptibility of a surface water source (assumed by ADEC), small basin size, high runoff 

potential, low dilution capacity, and the contamination history of the basin are mainly 

responsible for the score.  The basin is very small (0.5 square miles), receives a significant 

amount of annual precipitation (about 30 inches per year), has very little discharge (<1 cubic 

foot per second), and is somewhat steep (4% slope).  Furthermore, TCE contamination has 

been present in the watershed and detected in the infiltration gallery for over 21 years.   

7.3 VULNERABILITY TO BACTERIA /VIRUSES 

A water source’s vulnerability to bacteria and virus contamination is usually attributed to 

wastewater release through sewage lagoons or septic systems.   

7.3.1 Vulnerability Scoring 

The source water score for vulnerability to bacteria/viruses is 65, with a rating of high (see 

Charts F-2 through F-4 and Table C-3).  The high score is a result of very high susceptibility 

of the watershed plus a medium risk for bacteria/viruses.  The very high rating of the 

watershed is somewhat expected due to the assumed high natural susceptibility.  However, the 

medium risk of bacteria/viruses is not expected based on the limited possible sources. 

7.3.2 Contaminant Risk 

There is some uncertainty about the bacteria/viruses contaminant risk.  Only one significant 

source of bacteria/viruses (Building 110 septic system) has driven the contaminant risk from 

very low to medium.  The northern boundary of the watershed is identified in two different 

places on maps of Eareckson Air Station.  Therefore, there is some uncertainty regarding 

whether the septic system will discharge effluent north to the Bering Sea or south into the 

drinking water watershed.  The bacteria/viruses score of 65 was calculated assuming the 

effluent discharges into the watershed.  If this is determined to be inaccurate at some time in 

the future, then the score and rating can be reduced. 
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7.4 VULNERABILITY TO NITRATES/NITRITES 

A water source’s vulnerability to nitrates and nitrites contamination is usually attributed to 

septic systems, fertilizers, and animal manure piles.   

7.4.1 Vulnerability Scoring 

The nitrates/nitrites score is 70 with a rating of high (Charts F-5 through F-7 and Table C-3).  

This score, the high rating, and the reason for it are very similar to those presented for 

bacteria/viruses.  The high natural susceptibility of the watershed contributed 45 points to the 

score.  Nitrate detections in the raw water contributed 5 points.  Historically, low levels of 

nitrates have been detected in the infiltration gallery raw water (USAF 2000b).  In addition, 

the presence of the Building 110 septic system contributed 20 points. 

7.5 VULNERABILITY TO VOLATILE ORGANIC COMPOUNDS 

A water source’s vulnerability to VOC contamination is usually attributed to a spill of 

gasoline, fuels, or heating oil in the watershed. 

7.5.1 Vulnerability Scoring 

The VOC present the highest risk situation for the Eareckson Air Station drinking water 

supply due to the past contamination events located in or near the watershed recharge area.  

The VOC vulnerability score is 88 (Charts F-8 to F-10 and Table C-3).  The rating for this 

score is very high.  Watershed susceptibility is responsible for 45 points.  Contaminant risks 

(mainly from TCE detections in the infiltration gallery) contributed the remaining 43 points. 

7.5.2 Contaminant Risk 

The very high score is not surprising because shallow groundwater around the infiltration 

gallery is already contaminated with TCE and other VOC above screening criteria and MCLs.  

In addition, the infiltration gallery has had a history of TCE detections, most likely from IRP 

site OT 48, which is in the immediate vicinity of the gallery in all directions.  A historic raw 
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water sample was collected from the infiltration gallery pump discharge header and analyzed 

for primary and secondary drinking water parameters (USAF 2000b).  TCE was detected at 

0.98 µg/L.  One other VOC, cis-1,2-Dichloroethene, a breakdown product of TCE, was 

detected at 0.3 µg/L.  Both of these VOCs were below their MCLs of 5 µg/L and 70 µg/L, 

respectively.  Nevertheless, their presence is partly responsible for the very high VOC 

vulnerability rating. 

7.6 VULNERABILITY TO HEAVY METALS, CYANIDE, AND OTHER 
INORGANIC CHEMICALS 

A water source’s vulnerability to heavy metals contamination is usually attributed to 

inorganic chemicals, cyanide, and landfill leaching.   

7.6.1 Vulnerability Scoring 

Just like VOC, heavy metals present a very high-risk situation for drinking water.  The score 

for heavy metals was 90 with a rating of very high (Charts F-11 to F-13 and Table C-3).  

Historically heavy metals have been detected in the source water of the infiltration gallery.  

The score is composed of two equal parts: the watershed (45 points) and heavy metals (45 

points).  The heavy metals contaminant risk score (45 points) is the sum of existing 

contamination (25 points) and potential contamination (20 points). 

7.6.2 Contaminant Risk 

The existing contamination component (25 points) comes from iron, manganese, and zinc.  

Historic raw water sampling had iron, manganese, and zinc concentrations of 0.313, 0.525, 

and 0.01 mg/L, respectively (USAF 2000b).  The iron secondary MCL (0.3 mg/L) was 

exceeded; the manganese secondary MCL (0.05 mg/L) was exceeded; the zinc secondary 

MCL (5 mg/L) was not.  These MCLs are secondary standards which mean they are non-

enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin 

or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water.  

The sources of these are unknown.  Secondary MCLs are not considered health risks; 

therefore, the documented MCL exceedances will not cause health effects in people drinking 

I:\ERS-UR\TO21-611th O&M\WP\SWA3\SWA3.doc 7-4 AKERS-UR-05F521-J22-0007 
FINAL 
5/18/2010 



 

the water.  Therefore, the presence of iron, manganese, and zinc in the raw water, although 

important, is not as significant as toxic heavy metals.  The risk score of 25 points for existing 

contamination from iron, manganese, and zinc is consistent with ADEC guidance. 

The potential contamination component (20 points from detections in the surrounding 

groundwater) involved toxic heavy metals.  The IRP site OT 48 monitoring wells WGW3 and 

WGW4 have detected antimony, cadmium, chromium, mercury, selenium, and thallium in the 

shallow groundwater in and around the infiltration gallery.  These metals have not been 

detected in the infiltration gallery raw water, but the shallow groundwater around the 

infiltration gallery is already contaminated with these heavy metals.  Antimony was judged to 

be a constituent of potential concern at IRP site OT 48 since it was above screening criteria, 

and was included in the risk assessment (Jacobs 1996).  The naturally high watershed 

susceptibility plus the presence of various metals account for the very high vulnerability to 

metals rating. 

7.7 VULNERABILITY TO SYNTHETIC ORGANIC CONTAMINANTS 

The score for susceptibility to synthetic organic contaminants (SOC) is 57 (Appendix F, 

Charts F-14 to F-16 and Table C-3), which is a medium rating.  Very few (SOC) sources are 

present; the high natural susceptibility of the watershed is mainly responsible for the rating.  

The potential of introducing additional SOC into the watershed is minimal, so no further 

description of this contaminant is provided. 

7.8 VULNERABILITY TO OTHER ORGANIC CONTAMINANTS 

The OOC score is 65 with a rating of high (Appendix F, Charts F-17 and Table C-3).  This 

score and the high rating are mainly due to two factors: the high natural susceptibility of the 

watershed and one high-risk source in Zone A (the incinerator that was once adjacent to 

Hangar 4).  The susceptibility of the watershed to OOC has been well documented.  While the 

risk rating is high, the potential of introducing additional OOC into the watershed is minimal, 

so no further description of this contaminant is provided. 

I:\ERS-UR\TO21-611th O&M\WP\SWA3\SWA3.doc 7-5 AKERS-UR-05F521-J22-0007 
FINAL 
5/18/2010 



 

7.9 OPTIMIZING ONGOING ACTIVITIES 

The results of the source water assessment can be used to optimize ongoing activities that 

have the potential to affect the quality of the drinking water source.  This is true for the 

historic contamination in the drinking water watershed.  It is recommended that Figure B-1 

(the drinking water protection area), plus Table C-3 (the susceptibility/vulnerability results for 

the source water and the infiltration gallery) be integrated into the planning and execution of 

the IRP, particularly any future efforts that involve shallow groundwater remediation. 

7.10 FUTURE VULNERABILITY 

Although the air station is currently in caretaker status, there are ongoing activities at the 

facility.  Airplanes still routinely arrive, refuel, and depart from the island.  Some IRP 

activities are ongoing, as well as other environmental monitoring projects.  With continuing 

activities at Eareckson Air Station, conditions, structures, activities, and potential sources of 

contamination may change.   

The IRP and other environmental projects may reduce the number of contaminant sources 

within the drinking water protection area.  This may result in a reduced overall vulnerability 

for the source water.  However, other aviation and industrial activities may increase the 

contaminant sources.  Therefore, there is some uncertainty about the future vulnerability for 

the watershed and the infiltration gallery. 

The State of Alaska recommends source water assessment updates for active facilities every 5 

years following initial assessments to reflect changes in local conditions (ADEC 2001).  It 

would be prudent to update this source water assessment in 5 years to reflect changes in local 

conditions.  The range of time given reflects the current reduced activity status of the air 

station (i.e., caretaker status).  It is recommended the USAF consult with ADEC regarding the 

future need to update this plan. 
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7.11 CONTINGENCY WATER SUPPLY 

The search for a reliable, good quality water supply on Shemya Island has consumed a 

significant amount of resources.  Surface water (including lakes and streams) and 

groundwater (from the fractured bedrock groundwater system) have provided a potable water 

supply for the island in the past.  Both of these sources have been contaminated and 

subsequently discontinued in favor of the current water supply from the shallow groundwater 

system.  If the current water supply is contaminated or made unusable, an equivalent water 

supply may not be found.  The contingency plan for the island is to shut down the current 

drinking water system raw water supply.  Bottled water would be flown in to meet immediate 

needs (USAF 2000b).  A portable reverse osmosis package plant is available and can be flown 

to Shemya Island to provide a safe source of drinking water until the problem has been 

solved. 

7.12 SUMMARY 

The overall vulnerability of the Eareckson Air Station source water is judged to be high 

(Table C-3).  The high natural susceptibility of the watershed is a major contributor.  There 

are few bacteria/viruses, nitrate/nitrite, SOC, and OOC contaminant sources at the surface.  

However, VOCs (particularly TCE) and heavy metals from natural and historic sources have 

already contaminated the shallow groundwater system.  The source water vulnerability to 

these two contaminant sources is very high.  All of the factors combined produce an overall 

vulnerability of high (Table C-3).  Both the source water protection efforts and ongoing 

remediation efforts can benefit by sharing and integrating data.  As time goes on, the future 

vulnerability of the source water may change.  Updating this source water assessment in the 

future may be prudent.  Protection of the current water supply cannot be understated since an 

alternate equivalent water supply on the island most likely does not exist. 
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8.0 RESULTS COMMUNICATION 

It is most important that the owners/operators of the water system, consumers of the water 

produced by the system, and anyone who can preserve or compromise the quality of the water 

in the system receive the results of this assessment. 

8.1 USAF COMMUNICATION 

The majority of these people are USAF personnel and their contractors at Elmendorf Air 

Force Base and Eareckson Air Station.  Because of this, it is recommended that Table C-3 

(the susceptibility/vulnerability results for the watershed and raw water source) be published 

in the CCR. 

8.2 PUBLIC COMMUNICATION  

Typically, Source Water Assessments are distributed to water system owners and operators, 

local governments, and other entities with an interest in preserving the quality of the water 

supply.  In addition, the results are posted on the ADEC Drinking Water Protection Program 

web site (www.state.ak.us/dec/water/source), and placed on reserve at a local library in the 

area of the water system.  This document may be distributed to the public to meet the goals of 

Alaska’s drinking water program, however; the document is often only summarized for the 

public due to security concerns.  It is recommended that direct coordination with the ADEC 

be conducted to determine the appropriate public communication. 

http://www.state.ak.us/


 

(intentionally blank) 
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9.0 SUMMARY 

9.1 LOCATION AND MISSION 

Shemya Island is a very remote island in the North Pacific Ocean, several hundred miles from 

Russia with seismic activity, earthquakes, and tsunamis occurring in the area.  Eareckson Air 

Station, a U.S. military installation, occupies the entire island.  At this time the installation in 

caretaker status.  The island has sustained significant surface modifications from military and 

construction activities. 

9.2 GEOLOGY AND HYDROGEOLOGY OF SHEMYA ISLAND 

Abundant precipitation sustains surface water and groundwater on the island.  Two 

groundwater systems have historically been used for a potable water supply on the island: a 

shallow unconfined peat/sand/gravel, and wells in a deeper fractured bedrock system.  Over 

the years, unintentional environmental contamination has occurred.  However, efforts since 

the 1980s have remediated much of the contamination and remediation is ongoing at many 

sites. 

9.3 WATER SUPPLY 

An infiltration gallery is the source of drinking water for people at Eareckson Air Station.  

The drainage flows south toward the infiltration gallery and eventually drains into Gallery 

Creek.  The infiltration gallery intercepts water flow by a shallow subsurface system of 

perforated piping that collects and stores passing water in a concrete sump.  The water system 

is owned by the USAF.  The water in the system is treated, stored, and distributed. 

The infiltration gallery system is regulated as a GWUDISW, non-community, non-transient, 

public water system by the State of Alaska.  A source water assessment of the system is 

required under Alaska’s Drinking Water Protection Program.  The assessment must include 

identification of the drinking water protection area, an inventory of contaminant sources in the 

protected area, and a vulnerability assessment. 



 

9.4 DRINKING WATER PROTECTION AREA 

The drinking water protection area identified around the infiltration gallery is comprised of 

the entire Gallery Creek watershed upstream of the gallery collection point.  Geographic 

Information System (GIS) technology was used to display the watershed boundary.  The area 

is subdivided into Zones A and B corresponding to a 1,000-foot and a 1-mile radius circles 

upstream from the gallery intake, respectively.  Zones C and D are not present because of the 

small size of the watershed.  The watershed boundary, as displayed in Appendix B, Figure B-

2, is believed to be hydrologically correct and is the boundary used for the source water 

assessment. 

9.5 CONTAMINANT SOURCES  

Potential, current, and historic sources of contamination were inventoried, sorted, and ranked.  

Few current sources were found, but historic groundwater contamination is significant.  

Shallow groundwater has already been contaminated, mainly with TCE and POL products.  

Contamination has reached the infiltration gallery collection tubes and sump.  Groundwater in 

the area is currently being monitored through the IRP program.  In addition, the drinking 

water is being treated via air stripping at the WTP to remove VOC.  Re-evaluation of this 

treatment is recommended as the levels of TCE and POL potentially drop below the 

maximum contaminant levels in the raw water. 

9.6 VULNERABILITY ASSESSMENT 

The overall vulnerability of the source water is high (Appendix C, Table C-3).  The high 

natural susceptibility of the watershed is a major contributor.  In addition, TCE and heavy 

metals have already contaminated the shallow groundwater system.  The IRP and any source 

water protection efforts can mutually benefit each other by sharing and integrating data.  A 

review and possible update of this assessment is recommended 5 to 10 years from this report.  

In the meantime, vigilance will be needed to protect the Eareckson Air Station water supply. 
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9.7 COMMUNICATION 

In order to meet the regulatory requirements of notification to the public about the water 

source, the Executive Summary of the Source Water Assessment should be published in the 

annual Consumer Confidence Report (CCR).  It is recommended that Table C-3 (the 

susceptibility vulnerability results for the watershed and raw water source) and Figure B-1 

(the watershed protection area map) be published in the CCR. 
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10.0 RECOMMENDATIONS 

• Integrate the drinking water protection area (the water supply watershed), plus the results 
of the vulnerability analysis for Eareckson Air Station into the planning and execution of 
the IRP, particularly the remediation efforts around the water gallery. 

• Coordinate directly with ADEC to determine appropriate public communication. 

• Consult with ADEC regarding the future need to update this plan. 

• Publish the Executive Summary, Table C-3, and Figure B-1 in the CCR. 

• Re-examine the drinking water emergency plan for adequacy. 

• Reevaluate Drinking Water Source Area in five years. 

• Develop an ADEC-endorsed Drinking Water Protection Plan. 



 

(intentionally blank) 
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APPENDIX A 

Photo Log 



 
Photo No. 1 

Water Gallery Access 
 

 
Photo No. 2 

View Looking West, Building 705 – Water Gallery 
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Photo No. 3 

Water Gallery 
View Looking Northwest 

 
Photo No. 4 

Water Gallery 
View Looking North 
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Photo No. 5 

Water Gallery 
View Looking Northeast 

 
Photo No. 6 

Water Gallery 
View Looking East 
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Photo No. 7 

Water Gallery 
View Looking East 

 
Photo No. 8 

Water Gallery Immediate Recharge Area 
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Photo No. 9 
Building 110 

Looking North 

 
Photo No. 10 

Building 110 AST 
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Photo No. 11 

Watershed Protection Signage 
 

 
Photo No. 12 

Watershed Protection Signage 
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Photo No. 13 

Hangar 4 
 

 
Photo No.14 
Building 110 
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Table C-1.  Methodology for Assessing Surface Water Vulnerability in Alaska.    
Task Criteria 

1.  Delineate  
drainage area 
around intake 

Define the boundary of the watershed contributing water to the intake.  It should show 
the upper reaches of the watershed and the lower watershed boundary near the drinking 
water intake. 

2.  Delineate 
assessment 
areas 

Three assessment areas must be delineated around the drinking water intake:   
zones A, B, and C.  They are defined as: zone A = 1000 foot radius circle; zone B = 1 
mile radius circle; zone C = remainder of watershed.   

3.  Conduct   
inventory.   

Intense and comprehensive inventory conducted in zones A and B using Contaminant 
Source Inventory Checklist (AK DEC, 2001, Appendix B).  Less intense in zone C.   
Initial 
susceptibility 

All surface water bodies assumed to be highly susceptible.  
Initial susceptibility = 30 pts 

Yes = 0 points intake 
adequately 
constructed No = 5 points 

Precipitation  ≤ 15 in. / year = 0 points ;   > 15 in. / year = 2 points Runoff 
potential Slope ≤  3 % = 0 points;   > 3 % = 3 points 
Dilution 
capacity 

Discharge:  ≥ 90K cfs = 0 pts; 20K to <90K cfs = 5 pts; <20K cfs = 10 pts 
Area:  >1 mi 2 = 0 pts; ≤ 1 mi 2 = 5 pts  
Residence time:  ≤ 1yr. = 0 pts; >1yr. = 5 pts 

 
 
4.  Evaluate 
natural 
susceptibility 
of surface 
water source   
 
 

Initial susceptibility + intake construction  + runoff potential + dilution capacity = natural 
susceptibility of source.           Ratings: very high = 40 to 50 pts; high = 30 to < 40 pts   

Due to Natural 
Processes 

>MCL = 50 pts; 0.5 to <MCL=20 pts;0.2 to 
0.5 MCL=10 pts; detect to 0.2 MCL = 5 pts 

 
 
Existing  
sources    

regulated  
substance 
detected 
in source 
water  

Due to Man-
made  
contamination 

>MCL= 50 pts;0.5 to<MCL= 
20 pts; 0.2 to 0.5 MCL= 10 
pts; detect - 0.2 MCL=2 pts 

increasing = 1-10 pts 
decreasing = -1-5 pts 
stable = 0 pts  

Highest 
risk  
source 

Very high = 40 pts; High = 30 pts; Medium = 20 pts;  
Low = 10 pts; Very low = 5 pts  

 
 
Next 
highest  
risk 
source 
 
 

Very high:≥ 1 source = 10 pts 
High:≥ 2 sources = 10 pts  
Med:≥ 2 sources + highest risk source is med = 5 pts;  
        ≥ 5 sources + highest risk source is high = 5 pts;  
        ≥ 10 sources + highest risk source is very high= 5 pts 
Low:≥ 10 sources + highest risk source is low= 10 pts;   
       ≥ 10 sources + highest risk source is med= 5 pts;   
       ≥ 20 sources + highest risk source is high= 5 pts   
Very low:≥ 10 sources = 5 pts   

Yes = increase 1 to 10 pts  Significant sources <1000 
ft. from gallery/ in floodplain No = 0 pts 

Yes = increase 1 to 10 pts  Any conditions warrant 
upgrading risk No = 0 pts 

Yes = decrease 1 to 10 pts  

 
 
 
 
 
Potential  
sources 
within zones  
A  
and  
B   
 
 

Sufficient controls and /or 
monitoring to reduce risk No = 0 pts 

 
 
 
 
 
 
 
 
 
 
 
5.  Evaluate 
contaminant 
risks  

Risk from existing sources+ risk from potential sources with controls = contaminant risks 
Ratings: very high = 40-50 pts; high = 30- < 40 pts; medium = 20- < 30 pts; low=< 20 pts 

6.  Evaluate vulnerability of 
surface water source   

Natural susceptibility (0-50) + contaminant risks (0-50) = vulnerability of 
source (0-100); Ratings: very high = 80-100 pts; high = 60 -<80 pts; 
medium = 40 -<60 pts; low=< 40 pts 
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Table C-2.  Six Major Categories of Contaminants Regulated for Drinking Water 
Sources.    

CONTAMINANT CATEGORY POSSIBLE SOURCE 
1.  Bacteria/Viruses  Sewage lagoons, septic systems   
2.  Nitrates/Nitrites Septic systems, fertilizers, manure piles 
3.  Volatile Organic Chemicals  Gasoline, fuels, heating oil 
4.  Heavy Metals Inorganic chemicals, cyanide, landfills 
5.  Synthetic Organic Chemicals Agricultural fields, utility easements, fuels 
6.  Other Organic Chemicals Transformers, crude oil, industrial sources 

 
 
 
 
 
 
 
 
 
Table C-3.  Summary of Susceptibility /Vulnerability Scores and Ratings for the 
Water Supply Watershed and Infiltration Gallery, Eareckson Air Station, AK. 
 Vulnerability Score 

(points) 
Vulnerability 

Rating 
WATERSHED SUSCEPTIBILITY 45 Very high 
CONTAMINANT RISKS 
1.  Bacteria/viruses 65 High 
2.  Nitrates/nitrites 70 High 
3.  Volatile organic chemicals 88 Very high 
4.  Metals, cyanide, other inorganics 90 Very high 
5.  Synthetic organic chemicals 57 Medium 
6.  Other synthetic organic chemicals 65 High 
OVERALL VULNERABILITY  ------- High   
NOTE: watershed susceptibility (30-50) + contaminant risks (0-50) = vulnerability (30-100).  
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APPENDIX D  
CONTAMINANT SOURCE INVENTORY 

 
TABLE D-1.  CONTAMINANT SOURCE (CS) INVENTORY, PWSID  260511, EARECKSON AIR STATION, AK   

CS Category 1 
 

CS 
ID 2  

CS ID  
tag 3 

Zon
e4 

Location 5 Source of 
Information 

Comments 

Current contaminant sources  
Aircraft maintenance 
shop 

C1 1 A Hangar 4, north of infiltration 
gallery 

Field observation Building is abandoned; used for non-hazardous, 
non-liquid storage only. 

Controlled waste 
disposal  

D21 2 A Small incinerator on east side of 
hangar 4 

Field observation Incinerator is not used / abandoned. No 
evidence of contamination around it.  

Miscellaneous – cold 
storage building 

X27 3 B West of hangar 4; northwest of 
infiltration gallery 

Field observation Building is used for non-hazardous, non-liquid 
storage only.  

Waste disposal-sewer 
lines 

D1 4 A, 
B 

building 110, hangar 4 lines run 
through watershed 

Field observation; 
WTP operator 

Lines in watershed recently abandoned.  No 
sewage flows through them.  

Miscellaneous-paved 
roads 

X20 5 A, 
B 

Numerous east/west and north/ 
south roads cross watershed.   

Field observation Restrictions exist for transporting hazardous 
materials on these roads.   

Miscellaneous-
dirt/gravel roads 

X24 6 A, 
B 

Numerous east/west and north/ 
south roads cross watershed.   

Field observation Restrictions exist for transporting hazardous 
materials on these roads.   

Waste disposal- 
Septic system 

D10 7 B Northeastern side of building 110 Field observation Septic system installation was under 
construction during field visit 

Miscellaneous – 
building 110 

X27 8 B Located on North Road, on the 
northern watershed boundary 

Field observation Building is used by the Navy for Classic Owl 
radar operations.   

Historical contaminant sources – monitoring wells 
Monitoring well WGW1 W6, 

U6 
9 A immediate vicinity of infiltration 

gallery 
Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground water 
contamination.  

Monitoring well WGW2 W6, 
U6 

10 A immediate vicinity of infiltration 
gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground water 
contamination. 

Monitoring well WGW3 W6, 
U6 

11 A immediate vicinity of infiltration 
gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground water 
contamination.  

Monitoring well WGW4 W6, 
U6 

12 A immediate vicinity of infiltration 
gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground water 
contamination. 

Monitoring well WGW5 W6, 
U6 

13 A immediate vicinity of infiltration 
gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground water 
contamination.  

Monitoring well WGW6 W6, 
U6 

14 A immediate vicinity of infiltration 
gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground water 
contamination. 

NOTES:  1.  Categories are from AK DEC, 2001, Appendix B.     2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001, Appendix B.     3.  These numbers 
correspond to contaminant source numbers in Figure C-10.     4.  Zones A and B correspond to 1000 foot and 1 mile radius circles, on Figure C-10.     5.  See Figure C-10.   
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TABLE D-1.  CS INVENTORY, PWSID 260511, EARECKSON AIR STATION, AK (continued)  
CS Category 1 
 

CS 
ID 2  

CS ID  
tag 3 

Zone4 Location 5 Source of 
Information 

Comments 

Monitoring well 
WGW7 

W6, 
U6 

15 A immediate vicinity of 
infiltration gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well 
WGW8 

W6, 
U6 

16 A immediate vicinity of 
infiltration gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
AP 1221 

W6, 
U6 

17 A north of Pearl Drive and west 
of Terminal Way 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well  
AP 1225 

W6, 
U6 

18 A north of Pearl Drive and west 
of Terminal Way  

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
AP 1230 

W6, 
U6 

19 ---- South of infiltration gallery, 
adjacent to runway 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well  
AP 1319 

W6, 
U6 

20 A North of Pearl Drive and east 
of Terminal Way 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
AP 1327 

W6, 
U6 

21 A South of infiltration gallery Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well  
AP 1609 

W6, 
U6 

22 A Northeast of infiltration gallery  
and  west of Terminal Way  

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
AP 1610 

W6, 
U6 

23 A east of infiltration gallery  and 
just west of Terminal Way  

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well  
AP 1611 

W6, 
U6 

24 A east of infiltration gallery  and 
just west of Terminal Way  

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
AP 1612 

W6, 
U6 

25 A east of infiltration gallery  and 
just west of Terminal Way  

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well  
AP 1614 

W6, 
U6 

26 ---- Southwest of infiltration 
gallery 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
AP 1615 

W6, 
U6 

27 A Southwest of infiltration 
gallery, east of Tower Road 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well  
AP 1617 

W6, 
U6 

28 A North of infiltration gallery 
and south of Spine Road 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
AP 1619 

W6, 
U6 

29 A Northwest of infiltration 
gallery, south of Spine Road 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination.  

Monitoring well  
DH 1163  

W6, 
U6 

30 A West of infiltration gallery and 
east of Tower Road 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

NOTES:  1.  Categories are from AK DEC, 2001, Appendix B.     2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001, Appendix B.     3.  These numbers 
correspond to contaminant source numbers in Figure C-10.     4  Zones A and B correspond to 1000 foot and 1 mile radius circles, on Figure C-10.     5.  See Figure C-10.   
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TABLE D-1.  CS INVENTORY, PWSID 260511, EARECKSON AIR STATION, AK(continued)  
CS Category 1 
 

CS 
ID 2  

CS ID  
tag 3 

Zone
4 

Location 5 Source of 
Information 

Comments 

Monitoring well  
COE 18  

W6, 
U6 

31 A east of Gallery Creek, and 
adjacent to Terminal Way 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site OT-48; detected ground 
water contamination. 

Monitoring well  
ST 39-COE 12 

W6, 
U6 

32 B About 500 feet southwest of 
ST 39, north of North Road  

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site ST 39; well is upgradient;  
no ground water contamination found 

Monitoring well  
SS 14-MW 01 

W6, 
U6 

33 --- Immediately downgradient of 
SS 14, in airport runway 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site SS 14; detected ground 
water contamination. 

Monitoring well  
SS 14-MW 03 

W6, 
U6 

34 --- South of airport runway, west 
of Gallery Creek 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site SS 14; no ground water 
contamination found 

Monitoring well  
SS 14-MW 53 

W6, 
U6 

35 --- South of airport runway, east 
of Gallery Creek 

Jacobs Engineering, 
1995a,b, 1996 

Part of IRP site SS 14; no ground water 
contamination found 

Historical contaminant sources – source areas 
Contaminated site: 
OT 48 

U6 36 A Immediate vicinity of 
infiltration gallery   

Jacobs Engineering, 
1995a,b, 1996 

TCE contamination in ground water 

Contaminated site: 
SS 13 

U6 37 B 600 feet north of hangar 4 Jacobs Engineering, 
1995a,b, 1996 

Tar-contaminated soil was removed; no 
ground water contamination  

Contaminated site: 
SS 14  

U6 38 --- South of water gallery, north 
of airport runway 

Jacobs Engineering, 
1995a,b, 1996 

50 gallons of JP-4 spilled in 1983; 
detected ground water contamination. 

Contaminated site: 
ST 37 

U6 39 --- Immediately south of OT 48 Jacobs Engineering, 
1995a,b, 1996 

USTs leaked diesel fuel; no ground water 
contamination found 

Contaminated site: 
ST 39 

U6 40 B USTs around building 110 Jacobs Engineering, 
1995a,b, 1996 

USTs leaked fuel; well is upgradient;  no 
ground water contamination found 

Contaminated site: 
ST 45 

U6 41 --- Immediately north of SS 14 Jacobs Engineering, 
1995a,b, 1996 

Possible JP-4 fuel spill; no ground water 
contamination found 

NOTES:  1.  Categories are from AK DEC, 2001, Appendix B.     2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001, Appendix B.     3.  These numbers 
correspond to contaminant source numbers in Figure C-10.     4.  Zones A and B correspond to 1000 foot and 1 mile radius circles, on Figure C-10.     5.  See Figure C-10.   
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APPENDIX E 
CONTAMINANT SOURCE SORTING AND RANKING 

 
 

TABLE E-1.  CS RANKING – SOURCES OF BACTERIA AND VIRUSES, EARECKSON AIR STATION, AK   
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

Waste disposal- 
Septic system 

D10 7 B Northeastern side of 
building 110 

high          Septic system under construction during site visit; 
effluent supposed to flow north to Bering Sea.  

Controlled waste 
disposal  

D21 2 A Small incinerator on east 
side of hangar 4 

low           Incinerator is abandoned/not used. Risk rank 
reduced from medium to low.   

Waste disposal-sewer 
lines 

D1 4 A, B building 110, hangar 4 lines 
run through watershed 

low           Sewer lines are abandoned/not used. Risk rank 
reduced from medium to low.   

paved roads X20 5 A, B Many roads in watershed.   low           not significant source of bacteria/viruses 
dirt/gravel roads X24 6 A, B Many roads in watershed.   low           not significant source of bacteria/viruses 
Hangar 4 C1 1 A north of infiltration gallery very low   not significant source of bacteria/viruses 
IRP site OT 48 U6 36 A around infiltration gallery   very low   not significant source of bacteria/viruses 
well WGW1 W6, U6 9 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW2 W6, U6 10 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW3 W6, U6 11 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW4 W6, U6 12 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW5 W6, U6 13 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW6 W6, U6 14 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW7 W6, U6 15 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW8 W6, U6 16 A around infiltration gallery very low   not significant source of bacteria/viruses 
well AP 1221 W6, U6 17 A north of Pearl Drive  very low   not significant source of bacteria/viruses 
well AP 1225 W6, U6 18 A north of Pearl Drive  very low   not significant source of bacteria/viruses 
well AP 1319 W6, U6 20 A North of Pearl Drive  very low   not significant source of bacteria/viruses 
well AP 1327 W6, U6 21 A South of infiltration gallery very low   not significant source of bacteria/viruses 
well AP 1609 W6, U6 22 A NE of infiltration gallery   very low   not significant source of bacteria/viruses 
well AP 1610 W6, U6 23 A east of infiltration gallery   very low   not significant source of bacteria/viruses 
well AP 1611 W6, U6 24 A east of infiltration gallery   very low   not significant source of bacteria/viruses 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-1.  CS RANKING – SOURCES OF BACTERIA AND VIRUSES, EARECKSON AIR STATION, AK (continued)  
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

well AP 1612 W6, U6 25 A east of infiltration gallery   very low   not significant source of bacteria / viruses 
well AP 1615 W6, U6 27 A SW of infiltration gallery very low   not significant source of bacteria / viruses 
well AP 1617 W6, U6 28 A North of infiltration gallery  very low   not significant source of bacteria / viruses 
well AP 1619 W6, U6 29 A NW of infiltration gallery very low   not significant source of bacteria / viruses 
well DH 1163  W6, U6 30 A West of infiltration gallery  very low   not significant source of bacteria / viruses 
well COE 18  W6, U6 31 A east of Gallery Creek,  very low   not significant source of bacteria / viruses 
cold storage building X27 3 B West of hangar 4 very low   not significant source of bacteria / viruses 
well ST 39-COE 12 W6, U6 32 B 500 feet SW of ST 39  very low   not significant source of bacteria / viruses 
Building 110 X27 8 B on North Road very low   not significant source of bacteria / viruses 
IRP site SS 13 U6 37 B 600 feet north of hangar 4 very low   not significant source of bacteria / viruses 
IRP site ST 39 U6 40 B USTs around building 110 very low   not significant source of bacteria / viruses 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-2.  CS RANKING – SOURCES OF NITRATES/NITRITES, EARECKSON AIR STATION, AK   
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

Waste disposal- 
Septic system 

D10 7 B Northeastern side of 
building 110 

high          Septic system under construction during site 
visit; effluent supposed to flow north to Bering 
Sea.  

Waste disposal-sewer 
lines 

D1 4 A, B building 110, hangar 4 lines 
run through watershed 

low           Sewer lines are abandoned/not used. Risk rank 
reduced from medium to low.   

incinerator  D21 2 A East side of hangar 4 low           Incinerator is abandoned/not used.  
paved roads X20 5 A, B Many roads in watershed.   very low   not significant source of bacteria/viruses 
dirt/gravel roads X24 6 A, B Many roads in watershed.   very low   not significant source of bacteria/viruses 
Hangar 4 C1 1 A north of infiltration gallery very low   not significant source of bacteria/viruses 
IRP site OT 48 U6 36 A around infiltration gallery   very low   not significant source of bacteria/viruses 
well WGW1 W6, U6 9 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW2 W6, U6 10 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW3 W6, U6 11 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW4 W6, U6 12 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW5 W6, U6 13 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW6 W6, U6 14 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW7 W6, U6 15 A around infiltration gallery very low   not significant source of bacteria/viruses 
well WGW8 W6, U6 16 A around infiltration gallery very low   not significant source of bacteria/viruses 
well AP 1221 W6, U6 17 A north of Pearl Drive  very low   not significant source of bacteria/viruses 
well AP 1225 W6, U6 18 A north of Pearl Drive  very low   not significant source of bacteria/viruses 
well AP 1319 W6, U6 20 A North of Pearl Drive  very low   not significant source of bacteria/viruses 
well AP 1327 W6, U6 21 A South of infiltration gallery very low   not significant source of bacteria/viruses 
well AP 1609 W6, U6 22 A NE of infiltration gallery   very low   not significant source of bacteria/viruses 
well AP 1610 W6, U6 23 A east of infiltration gallery   very low   not significant source of bacteria/viruses 
well AP 1611 W6, U6 24 A east of infiltration gallery   very low   not significant source of bacteria/viruses 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-2.  CS RANKING – SOURCES OF NITRATES/NITRITES, EARECKSON AIR STATION, AK (continued)  
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

well AP 1612 W6, U6 25 A east of infiltration gallery   very low   not significant source of bacteria / viruses 
well AP 1615 W6, U6 27 A SW of infiltration gallery very low   not significant source of bacteria / viruses 
well AP 1617 W6, U6 28 A North of infiltration gallery  very low   not significant source of bacteria / viruses 
well AP 1619 W6, U6 29 A NW of infiltration gallery very low   not significant source of bacteria / viruses 
well DH 1163  W6, U6 30 A West of infiltration gallery  very low   not significant source of bacteria / viruses 
well COE 18  W6, U6 31 A east of Gallery Creek,  very low   not significant source of bacteria / viruses 
cold storage building X27 3 B West of hangar 4 very low   not significant source of bacteria / viruses 
well ST 39-COE 12 W6, U6 32 B 500 feet SW of ST 39  very low   not significant source of bacteria / viruses 
Building 110 X27 8 B on North Road very low   not significant source of bacteria / viruses 
IRP site SS 13 U6 37 B 600 feet north of hangar 4 very low   not significant source of bacteria / viruses 
IRP site ST 39 U6 40 B USTs around building 110 very low   not significant source of bacteria / viruses 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-3.  CS RANKING – SOURCES OF VOLATILE ORGANIC CHEMICALS, EARECKSON AIR STATION, AK   
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

IRP site OT 48 U6 36 A around infiltration gallery   high TCE, BTEX in ground water above 
Hangar 4 C1 1 A north of infiltration gallery high Possible source of waste containing VOCs  
well WGW1 W6, U6 9 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well WGW2 W6, U6 10 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well WGW3 W6, U6 11 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well WGW4 W6, U6 12 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well WGW5 W6, U6 13 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well WGW6 W6, U6 14 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well WGW7 W6, U6 15 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well WGW8 W6, U6 16 A around infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well AP 1221 W6, U6 17 A north of Pearl Drive  high TCE, BTEX in ground water above MCL, criteria 
well AP 1225 W6, U6 18 A north of Pearl Drive  high TCE, BTEX in ground water above MCL, criteria 
well AP 1319 W6, U6 20 A North of Pearl Drive  high TCE, BTEX in ground water above MCL, criteria 
well AP 1327 W6, U6 21 A South of infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well AP 1609 W6, U6 22 A NE of infiltration gallery   high TCE, BTEX in ground water above MCL, criteria 
well AP 1610 W6, U6 23 A east of infiltration gallery   high TCE, BTEX in ground water above MCL, criteria 
well AP 1611 W6, U6 24 A east of infiltration gallery   high TCE, BTEX in ground water above MCL, criteria 
well AP 1612 W6, U6 25 A east of infiltration gallery   high TCE, BTEX in ground water above MCL, criteria 
well AP 1615 W6, U6 27 A SW of infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well AP 1617 W6, U6 28 A North of infiltration gallery  high TCE, BTEX in ground water above MCL, criteria 
well AP 1619 W6, U6 29 A NW of infiltration gallery high TCE, BTEX in ground water above MCL, criteria 
well DH 1163  W6, U6 30 A West of infiltration gallery  high TCE, BTEX in ground water above MCL, criteria 
well COE 18  W6, U6 31 A east of Gallery Creek,  high TCE, BTEX in ground water above MCL, criteria 
well ST 39-COE 12 W6, U6 32 B 500 feet SW of ST 39  high TCE, BTEX in ground water above MCL, criteria 
incinerator  D21 2 A East side of hangar 4 medium Abandoned; risk rank reduced to medium 
IRP site SS 13 U6 37 B 600 feet north of hangar 4 medium Remediated; no further action required 
IRP site ST 39 U6 40 B USTs around building 110 medium Remediated; no further action required 
cold storage building X27 3 B West of hangar 4 low No hazardous materials used or stored here 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-3.  CS RANKING – SOURCES OF VOLATILE ORGANIC CHEMICALS, EARECKSON AIR STATION, AK  
(continued)  
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

paved roads X20 5 A, B Many roads in watershed.   low  
dirt/gravel roads X24 6 A, B Many roads in watershed.   low  
Waste disposal-sewer 
lines 

D1 4 A, B building 110, hangar 4 lines 
run through watershed 

low  

Building 110 X27 8 B on North Road low  
Waste disposal- 
Septic system 

D10 7 B Northeastern side of 
building 110 

low           Septic system under construction during site 
visit; effluent supposed to flow north to Bering 
Sea.  

NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-4.  CS RANKING – SOURCES OF HEAVY METALS, CYANIDE, AND OTHER INORGANIC CHEMICALS,  
EARECKSON AIR STATION, AK   
CS Category 1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

IRP site OT 48 U6 36 A around infiltration gallery   medium High antimony in ground water 
well WGW1 W6, U6 9 A around infiltration gallery medium High antimony in ground water 
well WGW2 W6, U6 10 A around infiltration gallery medium High antimony in ground water 
well WGW3 W6, U6 11 A around infiltration gallery medium High antimony in ground water 
well WGW4 W6, U6 12 A around infiltration gallery medium High antimony in ground water 
well WGW5 W6, U6 13 A around infiltration gallery medium High antimony in ground water 
well WGW6 W6, U6 14 A around infiltration gallery medium High antimony in ground water 
well WGW7 W6, U6 15 A around infiltration gallery medium High antimony in ground water 
well WGW8 W6, U6 16 A around infiltration gallery medium High antimony in ground water 
well AP 1221 W6, U6 17 A north of Pearl Drive  medium High antimony in ground water 
well AP 1225 W6, U6 18 A north of Pearl Drive  medium High antimony in ground water 
well AP 1319 W6, U6 20 A North of Pearl Drive  medium High antimony in ground water 
well AP 1327 W6, U6 21 A South of infiltration gallery medium High antimony in ground water 
well AP 1609 W6, U6 22 A NE of infiltration gallery   medium High antimony in ground water 
well AP 1610 W6, U6 23 A east of infiltration gallery   medium High antimony in ground water 
well AP 1611 W6, U6 24 A east of infiltration gallery   medium High antimony in ground water 
well AP 1612 W6, U6 25 A east of infiltration gallery   medium High antimony in ground water 
well AP 1615 W6, U6 27 A SW of infiltration gallery medium High antimony in ground water 
well AP 1617 W6, U6 28 A North of infiltration gallery  medium High antimony in ground water 
well AP 1619 W6, U6 29 A NW of infiltration gallery medium High antimony in ground water 
well DH 1163  W6, U6 30 A West of infiltration gallery  medium High antimony in ground water 
well COE 18  W6, U6 31 A east of Gallery Creek  medium High antimony in ground water 
incinerator  D21 2 A East side of hangar 4 medium Abandoned; risk rank reduced to medium 
well ST 39-COE 12 W6, U6 32 B 500 feet SW of ST 39  medium  
Hangar 4 C1 1 A north of infiltration gallery low  
cold storage building X27 3 B West of hangar 4 low  
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-4.  CS RANKING – SOURCES OF HEAVY METALS, CYANIDE, AND OTHER INORGANIC CHEMICALS,  
EARECKSON AIR STATION, AK  (continued)  
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

paved roads X20 5 A, B Many roads in watershed.   low  
dirt/gravel roads X24 6 A, B Many roads in watershed.   low  
Waste disposal-sewer 
lines 

D1 4 A, B building 110, hangar 4 lines 
run through watershed 

low  

IRP site SS 13 U6 37 B 600 feet north of hangar 4 low Remediated; no further action required 
IRP site ST 39 U6 40 B USTs around building 110 low Remediated; no further action required 
Building 110 X27 8 B on North Road low  
Waste disposal- 
Septic system 

D10 7 B Northeastern side of 
building 110 

low  

NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-5.  CS RANKING – SOURCES OF SYNTHETIC ORGANIC CHEMICALS, EARECKSON AIR STATION, AK  
CS Category 1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

incinerator  D21 2 A East side of hangar 4 low  Abandoned; risk rank reduced to low 
sewer lines D1 4 A, B building 110, hangar 4   low  
Septic system D10 7 B NE side of bldg. 110 low  
IRP site OT 48 U6 36 A around infiltration gallery   very low Not a significant source of SOCs 
well WGW1 W6, U6 9 A around infiltration gallery very low Not a significant source of SOCs 
well WGW2 W6, U6 10 A around infiltration gallery very low Not a significant source of SOCs 
well WGW3 W6, U6 11 A around infiltration gallery very low Not a significant source of SOCs 
well WGW4 W6, U6 12 A around infiltration gallery very low Not a significant source of SOCs 
well WGW5 W6, U6 13 A around infiltration gallery very low Not a significant source of SOCs 
well WGW6 W6, U6 14 A around infiltration gallery very low Not a significant source of SOCs 
well WGW7 W6, U6 15 A around infiltration gallery very low Not a significant source of SOCs 
well WGW8 W6, U6 16 A around infiltration gallery very low Not a significant source of SOCs 
well AP 1221 W6, U6 17 A north of Pearl Drive  very low Not a significant source of SOCs 
well AP 1225 W6, U6 18 A north of Pearl Drive  very low Not a significant source of SOCs 
well AP 1319 W6, U6 20 A North of Pearl Drive  very low Not a significant source of SOCs 
well AP 1327 W6, U6 21 A South of infiltration gallery very low Not a significant source of SOCs 
well AP 1609 W6, U6 22 A NE of infiltration gallery   very low Not a significant source of SOCs 
well AP 1610 W6, U6 23 A east of infiltration gallery   very low Not a significant source of SOCs 
well AP 1611 W6, U6 24 A east of infiltration gallery   very low Not a significant source of SOCs 
well AP 1612 W6, U6 25 A east of infiltration gallery   very low Not a significant source of SOCs 
well AP 1615 W6, U6 27 A SW of infiltration gallery very low Not a significant source of SOCs 
well AP 1617 W6, U6 28 A North of infiltration gallery  very low Not a significant source of SOCs 
well AP 1619 W6, U6 29 A NW of infiltration gallery very low Not a significant source of SOCs 
well DH 1163  W6, U6 30 A West of infiltration gallery  very low Not a significant source of SOCs 
well COE 18  W6, U6 31 A east of Gallery Creek  very low Not a significant source of SOCs 
Hangar 4 C1 1 A north of infiltration gallery very low Not a significant source of SOCs 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1. Categories are from AK DEC, 2001.  
2. Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3. These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-5.  CS RANKING – SOURCES OF SYNTHETIC ORGANIC CHEMICALS, EARECKSON AIR STATION, AK 
(continued)  
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

paved roads X20 5 A, B Many roads in watershed.   very low Not a significant source of SOCs 
dirt/gravel roads X24 6 A, B Many roads in watershed.   very low Not a significant source of SOCs 
cold storage building X27 3 B West of hangar 4 very low Not a significant source of SOCs 
well ST 39-COE 12 W6, U6 32 B 500 feet SW of ST 39  very low Not a significant source of SOCs 
IRP site SS 13 U6 37 B 600 feet north of hangar 4 very low Not a significant source of SOCs 
IRP site ST 39 U6 40 B USTs around building 110 very low Not a significant source of SOCs 
Building 110 X27 8 B on North Road very low Not a significant source of SOCs 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-6.  CS RANKING – SOURCES OF OTHER SYNTHETIC ORGANIC CHEMICALS, EARECKSON AIR 
STATION, AK   
CS Category 1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

incinerator  D21 2 A East side of hangar 4  high  Abandoned; risk rank reduced to high 
Hangar 4 C1 1 A north of infiltration gallery low  
sewer lines D1 4 A, B building 110, hangar 4   low  
paved roads X20 5 A, B Many roads in watershed.   low  
dirt/gravel roads X24 6 A, B Many roads in watershed.   low  
Septic system D10 7 B NE side of bldg. 110 low  
Building 110 X27 8 B on North Road low  
cold storage building X27 3 B West of hangar 4 low  
IRP site OT 48 U6 36 A around infiltration gallery   very low Not a significant source of other SOCs 
well WGW1 W6, U6 9 A around infiltration gallery very low Not a significant source of other SOCs 
well WGW2 W6, U6 10 A around infiltration gallery very low Not a significant source of other SOCs 
well WGW3 W6, U6 11 A around infiltration gallery very low Not a significant source of other SOCs 
well WGW4 W6, U6 12 A around infiltration gallery very low Not a significant source of other SOCs 
well WGW5 W6, U6 13 A around infiltration gallery very low Not a significant source of other SOCs 
well WGW6 W6, U6 14 A around infiltration gallery very low Not a significant source of other SOCs 
well WGW7 W6, U6 15 A around infiltration gallery very low Not a significant source of other SOCs 
well WGW8 W6, U6 16 A around infiltration gallery very low Not a significant source of other SOCs 
well AP 1221 W6, U6 17 A north of Pearl Drive  very low Not a significant source of other SOCs 
well AP 1225 W6, U6 18 A north of Pearl Drive  very low Not a significant source of other SOCs 
well AP 1319 W6, U6 20 A North of Pearl Drive  very low Not a significant source of other SOCs 
well AP 1327 W6, U6 21 A South of infiltration gallery very low Not a significant source of other SOCs 
well AP 1609 W6, U6 22 A NE of infiltration gallery   very low Not a significant source of other SOCs 
well AP 1610 W6, U6 23 A east of infiltration gallery   very low Not a significant source of other SOCs 
well AP 1611 W6, U6 24 A east of infiltration gallery   very low Not a significant source of other SOCs 
well AP 1612 W6, U6 25 A east of infiltration gallery   very low Not a significant source of other SOCs 
well AP 1615 W6, U6 27 A SW of infiltration gallery very low Not a significant source of other SOCs 
well AP 1617 W6, U6 28 A North of infiltration gallery  very low Not a significant source of other SOCs 
well AP 1619 W6, U6 29 A NW of infiltration gallery very low Not a significant source of other SOCs 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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TABLE E-6.  CS RANKING – SOURCES OF OTHER SYNTHETIC ORGANIC CHEMICALS, EARECKSON AIR 
STATION, AK  (continued)  
CS Category  1 
 

CS ID 2 CS ID 
tag 3 

Zone4 Location 5 Risk 
Ranking 

Comments  

well DH 1163  W6, U6 30 A West of infiltration gallery  very low Not a significant source of other SOCs 
well COE 18  W6, U6 31 A east of Gallery Creek  very low Not a significant source of other SOCs 
well ST 39-COE 12 W6, U6 32 B 500 feet SW of ST 39  very low Not a significant source of other SOCs 
IRP site SS 13 U6 37 B 600 feet north of hangar 4 very low Not a significant source of other SOCs 
IRP site ST 39 U6 40 B USTs around building 110 very low Not a significant source of other SOCs 
NOTES:  
Only those contaminant sources that are inside the drinking water protection area shown on Figure C-10 (zones A and B) are in this list.   
1.  Categories are from AK DEC, 2001.  
2.  Contaminant source identification numbers (CS ID) are from AK DEC, 2001.  
3.  These numbers correspond to contaminant source numbers in Figure C-10.   
4.  Zones A and B correspond to 100 foot and 1 mile radius circles upstream of the infiltration gallery, as shown on Figure C-10.   
5.  See Figure C-10.   
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Susceptibility of surface water sources

All surface water
bodies assumed to be
highly susceptible to

contamination.

Susceptibility = 30 pts

Is the intake
adequately

constructed?

YES

NO
Increase susceptibility 5 pts

Evaluate the
potential for
runoff5 within

the 1 mile
protection area
(or floodplain)

YES

Increase susceptibility 0-5 pts

Evaluate the
capacity of the
surface water
body to dilute
contaminants6

Increase susceptibility 0-10 pts

Susceptibility of Surface water
source = _____ pts

5. Potential for Runoff

Average annual precipitation:
< 15 in/yr, 0 pts
> 15 in/yr, 2 pts

Slope of land surfaces:
<  3%, 0 pts
>  3%, 3 pts

6. Capacity to Dilute Contaminants

River or stream discharge Lakes or ponds
> 90,000 cfs, 0 pts Area:
20,000 - 89,999, 5 pts > 1 mi2, 0 pts
< 20,000, 10 pts < 1 mi2, 5 pts

Residence time:
< 1 yr, 0 pts
> 1 yr, 5 pts

Surface Water Source Susceptibility Ratings

40 to 50 pts very high
30 to < 40 pts high

UNITED STATES ARMY
CENTER FOR HEALTH PROMOTION

AND PREVENTIVE MEDICINE
ABERDEEN PROVING GROUND, MARYLAND

Chart F-1. Watershed Susceptibility  , Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

+ 30 Points

+ 10 Points

Very High45

Major upgrades occurred
in 1986, 1991, 1992, and
1994 (USAF, 2000c;
IERA, 1999).  See
section 4.3 in source
water assessment report.

Precip = + 2 points
Slope  = + 3 points
Total  = + 5 points

Watershed land slope = 4%
(USAF, 2000b, c).  See section
4.2 in source water assessment
report.

Mean annual runoff = 30 in.
(CH2M Hill Northwest, 1986;
Jacobs Engineering 1999,
2000, 2001).  See section 3.2
in source water assessment
report.

Gallery Creek discharge = < /
cfs (Jacobs Engineering,
1996).  See section 4.2 in
source water assessment
report.

Watershed area = 0.5 mi2

(USAF, 2000 b, c). See section
4.2 in source water assessment
report.

No data on residence time
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Contaminant risk for springs, lakes, rivers, and streams

UNITED STATES ARMY
CENTER FOR HEALTH PROMOTION

AND PREVENTIVE MEDICINE
ABERDEEN PROVING GROUND, MARYLAND

Chart F-2.  Bacteria/Viruses Contaminant Risks, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Is the
concentration of
the contaminant

increasing,
decreasing, or

staying the same?

Increasing: risk up 1-10 pts
Decreasing: risk down 1-5 pts

Same: risk unchanged

Risk due
to existing man-
made sources
= _____ pts

Risk due
to natural sources

= _____ pts

Risk due to existing
contamination
= _____ pts

What level of risk is
associated with the
highest and the next

highest risk source(s) of
contaminants* identified
in the 1 mile protection

area (or flood plain)? (see
Risk Matrix) *Exclude sources of existing

contamination, if known
3.  Level of Background
Contamination

> MCL 50 pts
0.5 MCL to < MCL 20 pts
0.2 MCL to < 0.5 MCL 10 pts
‘detect’ to < 0.2 MCL 5 pts

Contaminant risks
initially assumed to

be low.

Contaminant risks
= 0 pts

Has a regulated
contaminant been

detected in the
source water in
recent sampling

period(s)?

Was the source
of

contamination
natural?

Evaluate the
level of

background
contamination

from man-made
sources3

Evaluate the
level of

background
contamination

from man-made
sources3

Current
background

contamination due
to man-made

source(s)

= ____ pts

YES

NO

No or
UNKNOWN

YES

1 significant source
in zone B (Bldg.
110 Septic System)

+ 30 Points

See chart F-3

0
+ 0 Points
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Contaminant risk for springs, lakes, rivers, and streams
(continued)
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Chart F-2.  Bacteria/Viruses Contaminant Risks, Eareckson Air Station, Alaska
(continued)

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Contaminant Risk Ratings

40 to 50 pts very high
30 to < 40 pts high
20 to < 30 pts medium
< 20 low

Initial assessment of risk
posed by potential sources of

contamination
= ____ pts

Are any significant
sources < 1000 ft
from the spring,

lake, river, or
stream, or within
the floodplain?

Risk unchanged

Increase risk 1 - 10 pts

Increase risk 1 - 10 pts

Are there
conditions that

warrant
upgrading risk?

YES

NO

YES

Risk unchanged

NO

Risk posed by potential
sources of contamination

= ____ pts

Risk unchanged

Decrease risk 1-10 pts

Risk posed by potential sources
of contamination with controls

= ____ pts

Contaminant risks*
=___ pts

Risk due to existing
contamination

+
Risk posed by potential

sources of contamination
with controls

= Contaminant risks

Are there
sufficient

controls and/or
monitoring to

downgrade risk?

NO

YES

* Truncate risk at 50 pts

+ 0 Points

+ 0 Points

30

30

Downgrade risk because:
1) Contaminant source (septic
system effluent) may not
discharge to watershed- see
section 8.3.
2) Chlorine residual/total coliform
monitored daily/monthly at WTP.

Existing  =  0 points
Potential = 20 points
               --------------
Total       = 20 points

20

20

-10 Points

Medium
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Chart F-3.  Risk Matrix for Bacteria/Viruses, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Risk Matrix for Contaminant Sources

Risk Matrix Score
Highest risk source is __High__: _30_ points

        Next highest risk source is __Low___
 _< 20_ _Low____ risk sources: _0_ points

----------------------------
total: _30_ points

Risk levels for contaminant sources in zones A and B
Zone A Zone B Total

Very High(s) 0 0 0
------------------------------------------------------------------------
High(s) 0 1 1
------------------------------------------------------------------------
Medium(s) 0 0 0
------------------------------------------------------------------------
Low(s) 3 0 3
------------------------------------------------------------------------
Very Low(s) 23 5 28
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Level of Risk Associated with the Highest Risk Sources

Very Low

Low

Medium

High

Very High

Very Low
5 pts

Low
10 pts

Medium
20 pts

High
30 pts

Very High
40 pts

> 10 sources
+ 5 pts

> 10 sources
+ 2 pts

> 10 sources
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 5 pts

> 20 sources
+ 5 pts

> 5 sources
+ 5 pts

1 source
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 10 pts

1 source
+ 10 pts

Only 1 significant source of bacteria/viruses (Bldg. 110
septic system) in drinking water protection area.
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Chart F-4. Bacteria/Viruses Vulnerability Analysis, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Evaluate the
susceptibility

of the
surface water

source

Susceptibility of surface water
source = ____ pts

Evaluate
contaminant

risks

Contaminant risks
= ____ pts

Susceptibility of
surface water source

+
Contaminant risks

=Vulnerability of
surface water source

Vulnerability of surface water
source

= ____ pts

Overall Vulnerability Ratings

80 to 100 pts very high
60 to < 80 pts high
40 to < 60 pts medium
< 40 low

45

20

65

Surface water source  = 45 points
             Contaminant  = 20 points
                                   --------------
                    Total       = 65 points

Medium

Very High

High
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Chart F-5.  Nitrates/Nitrites Contaminant Risks, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Is the
concentration of
the contaminant

increasing,
decreasing, or

staying the same?

Increasing: risk up 1-10 pts
Decreasing: risk down 1-5 pts

Same: risk unchanged

Risk due
to existing man-
made sources
= _____ pts

Risk due
to natural sources

= _____ pts

Risk due to existing
contamination
= _____ pts

What level of risk is
associated with the
highest and the next

highest risk source(s) of
contaminants* identified
in the 1 mile protection

area (or flood plain)? (see
Risk Matrix) *Exclude sources of existing

contamination, if known

1 significant source
in zone B (Bldg.
110 Septic System)

+ 30 Points

See chart F-6
+ 5 Points

3.  Level of Background
Contamination

> MCL 50 pts
0.5 MCL to < MCL 20 pts
0.2 MCL to < 0.5 MCL 10 pts
‘detect’ to < 0.2 MCL 5 pts

Contaminant risks
initially assumed to

be low.

Contaminant risks
= 0 pts

Has a regulated
contaminant been

detected in the
source water in
recent sampling

period(s)?

Was the source
of

contamination
natural?

Evaluate the
level of

background
contamination

from man-made
sources3

Evaluate the
level of

background
contamination

from man-made
sources3

Current
background

contamination due
to man-made

source(s)

= ____ pts

YES

NO

No or
UNKNOWN

YES

5

5

Nitrate Result(mg/L)
2-15-00 0.5
8-20-98 0.186
9-18-97 0.1
11-20-96 0.1
12-2-94 0.1

MCL = 10.0 mg/L
0.5 mg/L  0.05
10 mg/L  of MCL=
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Contaminant risk for springs, lakes, rivers, and streams
(continued)
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Chart F-5.  Nitrates/Nitrites Contaminant Risks, Eareckson Air Station, Alaska
(continued)

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Contaminant Risk Ratings

40 to 50 pts very high
30 to < 40 pts high
20 to < 30 pts medium
< 20 low

Initial assessment of risk
posed by potential sources of

contamination
= ____ pts

Are any significant
sources < 1000 ft
from the spring,

lake, river, or
stream, or within
the floodplain?

Risk unchanged

Increase risk 1 - 10 pts

Increase risk 1 - 10 pts

Are there
conditions that

warrant
upgrading risk?

YES

NO

YES

Risk unchanged

NO

Risk posed by potential
sources of contamination

= ____ pts

Risk unchanged

Decrease risk 1-10 pts

Risk posed by potential sources
of contamination with controls

= ____ pts

Contaminant risks*
=___ pts

Risk due to existing
contamination

+
Risk posed by potential

sources of contamination
with controls

= Contaminant risks

Are there
sufficient

controls and/or
monitoring to

downgrade risk?

NO

YES

* Truncate risk at 50 pts

+ 0 Points

+ 0 Points

30

30

Downgrade risk because:
1) Contaminant source (Bldg. 110
septic system effluent) may not
discharge to watershed- see
section 8.4.
2) Nitrate/nitrite monitored
annually at WTP.

Existing  =  5 points
Potential = 20 points
               --------------
Total       = 25 points

20

25 Medium

- 10 Points
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Chart F-6.  Risk Matrix for Nitrates/Nitrites, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Risk Matrix for Contaminant Sources
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Level of Risk Associated with the Highest Risk Sources

Very Low

Low

Medium

High

Very High

Very Low
5 pts

Low
10 pts

Medium
20 pts

High
30 pts

Very High
40 pts

> 10 sources
+ 5 pts

> 10 sources
+ 2 pts

> 10 sources
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 5 pts

> 20 sources
+ 5 pts

> 5 sources
+ 5 pts

1 source
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 10 pts

1 source
+ 10 pts

Only 1 significant source of nitrates/nitrites (Bldg. 110
septic system) in drinking water protection area. Risk Matrix Score

Highest risk source is __High__: _30_ points
        Next highest risk source is __Low___

 _< 20_ _Low____ risk sources: _0_ points
----------------------------

total: _30_ points

Risk levels for contaminant sources in zones A and B
Zone A Zone B Total

Very High(s) 0 0 0
------------------------------------------------------------------------
High(s) 0 1 1
------------------------------------------------------------------------
Medium(s) 0 0 0
------------------------------------------------------------------------
Low(s) 0 2 2
------------------------------------------------------------------------
Very Low(s) 25 5 30
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Chart F-7.  Nitrates/Nitrites Vulnerability Analysis, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003
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of the
surface water

source

Susceptibility of surface water
source = ____ pts

Evaluate
contaminant

risks

Contaminant risks
= ____ pts

Susceptibility of
surface water source

+
Contaminant risks

=Vulnerability of
surface water source

Vulnerability of surface water
source

= ____ pts

Overall Vulnerability Ratings

80 to 100 pts very high
60 to < 80 pts high
40 to < 60 pts medium
< 40 low

45

25

70

Surface water source  =  45 points
             Contaminant  =  25 points
                                   --------------
                    Total       = 70 points

High

Medium

Very High
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Contaminant risk for springs, lakes, rivers, and streams
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Chart F-8.  Volatile Organic Chemicals Contaminant Risks, Eareckson Air Station,
Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Is the
concentration of
the contaminant

increasing,
decreasing, or

staying the same?

Increasing: risk up 1-10 pts
Decreasing: risk down 1-5 pts

Same: risk unchanged

Risk due
to existing man-
made sources
= _____ pts

Risk due
to natural sources

= _____ pts

Risk due to existing
contamination
= _____ pts

What level of risk is
associated with the
highest and the next

highest risk source(s) of
contaminants* identified
in the 1 mile protection

area (or flood plain)? (see
Risk Matrix) *Exclude sources of existing

contamination, if known
3.  Level of Background
Contamination

> MCL 50 pts
0.5 MCL to < MCL 20 pts
0.2 MCL to < 0.5 MCL 10 pts
‘detect’ to < 0.2 MCL 5 pts

Contaminant risks
initially assumed to

be low.

Contaminant risks
= 0 pts

Has a regulated
contaminant been

detected in the
source water in
recent sampling

period(s)?

Was the source
of

contamination
natural?

Evaluate the
level of

background
contamination

from man-made
sources3

Evaluate the
level of

background
contamination

from man-made
sources3

Current
background

contamination due
to man-made

source(s)

= ____ pts

YES

NO

No or
UNKNOWN

YES

23 high risk sources in Zone
A; 1 in Zone B.

1 medium risk source in Zone
A; 2 in Zone B.

3 low risk sources in Zone A;
3 in Zone B.

+ 30 Points

See chart F-9

3

3

5

TCE Results (µg/L)
4-00 0.98
9-97 ND
11-96 ND
11-95 ND
2-95 ND
1-95 0.8
11-94 ND
5-94 0.8
3-94 1.2
1-94 1.5
11-93 1.6
10-93 1.8
MCL = 5 (µg/L)
0.98 (µg/L)    0.196
5 (µg/L)    of MCL=

+ 5 Points

- 2 Points

Decreasing
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Contaminant risk for springs, lakes, rivers, and streams
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Chart F-8.  Volatile Organic Chemicals Contaminant Risks, Eareckson Air Station,
Alaska (continued)

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Contaminant Risk Ratings

40 to 50 pts very high
30 to < 40 pts high
20 to < 30 pts medium
< 20 low

Initial assessment of risk
posed by potential sources of

contamination
= ____ pts

Are any significant
sources < 1000 ft
from the spring,

lake, river, or
stream, or within
the floodplain?

Risk unchanged

Increase risk 1 - 10 pts

Increase risk 1 - 10 pts

Are there
conditions that

warrant
upgrading risk?

YES

NO

YES

Risk unchanged

NO

Risk posed by potential
sources of contamination

= ____ pts

Risk unchanged

Decrease risk 1-10 pts

Risk posed by potential sources
of contamination with controls

= ____ pts

Contaminant risks*
=___ pts

Risk due to existing
contamination

+
Risk posed by potential

sources of contamination
with controls

= Contaminant risks

Are there
sufficient

controls and/or
monitoring to

downgrade risk?

NO

YES

* Truncate risk at 50 pts

+ 10 Points

+ 10 Points

30

50

23 monitoring wells in and
around IRP site OT-48 and
infiltration gallery.

Existing  =  3 points
Potential = 40 points
               --------------
Total       = 43 points

40

43

- 10 Points

TCE still being detected
in raw water at gallery.

Very High

IRP site (OT-48) in
immediate vicinity of
infiltration gallery.
TCE detected in
monitoring well above
MCL.

TCE source never
identified; never
removed.
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Chart F-9.  Risk Matrix for Volatile Organic Chemicals, Eareckson Air Station,
Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003
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Level of Risk Associated with the Highest Risk Sources

Very Low

Low

Medium

High

Very High

Very Low
5 pts

Low
10 pts

Medium
20 pts

High
30 pts

Very High
40 pts

> 10 sources
+ 5 pts

> 10 sources
+ 2 pts

> 10 sources
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 5 pts

> 20 sources
+ 5 pts

> 5 sources
+ 5 pts

1 source
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 10 pts

1 source
+ 10 pts

Risk Matrix Score
Highest risk source is __High__: _30_ points

        Next highest risk source is __Medium___
 _< 5_ _Medium____ risk sources: _0_ points

----------------------------
total: _30_ points

Risk levels for contaminant sources in zones A and B
Zone A Zone B Total

Very High(s) 0 0 0
------------------------------------------------------------------------
High(s) 23 1 24
------------------------------------------------------------------------
Medium(s) 1 2 3
------------------------------------------------------------------------
Low(s) 3 3 6
------------------------------------------------------------------------
Very Low(s) 0 0 0
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Chart F-10.  Volatile Organic Chemicals Vulnerability Analysis, Eareckson Air
Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003
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surface water

source

Susceptibility of surface water
source = ____ pts

Evaluate
contaminant

risks

Contaminant risks
= ____ pts

Susceptibility of
surface water source

+
Contaminant risks

=Vulnerability of
surface water source

Vulnerability of surface water
source

= ____ pts

Overall Vulnerability Ratings

80 to 100 pts very high
60 to < 80 pts high
40 to < 60 pts medium
< 40 low

45

43

88

Surface water source  =  45 points
             Contaminant  =  43 points
                                   --------------
                    Total       =  88 points

Very High

Very High

Very High
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Contaminant risk for springs, lakes, rivers, and streams
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Chart F-11.  Heavy Metals, Cyanide, and Other Inorganic Chemicals Contaminant
Risks, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Is the
concentration of
the contaminant

increasing,
decreasing, or

staying the same?

Increasing: risk up 1-10 pts
Decreasing: risk down 1-5 pts

Same: risk unchanged

Risk due
to existing man-
made sources
= _____ pts

Risk due
to natural sources

= _____ pts

Risk due to existing
contamination
= _____ pts

What level of risk is
associated with the
highest and the next

highest risk source(s) of
contaminants* identified
in the 1 mile protection

area (or flood plain)? (see
Risk Matrix) *Exclude sources of existing

contamination, if known
3.  Level of Background
Contamination

> MCL 50 pts
0.5 MCL to < MCL 20 pts
0.2 MCL to < 0.5 MCL 10 pts
‘detect’ to < 0.2 MCL 5 pts

Contaminant risks
initially assumed to

be low.

Contaminant risks
= 0 pts

Has a regulated
contaminant been

detected in the
source water in
recent sampling

period(s)?

Was the source
of

contamination
natural?

Evaluate the
level of

background
contamination

from man-made
sources3

Evaluate the
level of

background
contamination

from man-made
sources3

Current
background

contamination due
to man-made

source(s)

= ____ pts

YES

NO

No or
UNKNOWN

YES

23 medium risk sources in
Zone A; 1 in Zone B.

4 low risk sources in Zone A;
5 in Zone B.

+ 20 Points

See chart F-12

Date Iron Manganese
Result Result
(mg/L) (mg/L)

4-00 0.313 0.525
10-99 0.031 0.001
9-99 0.034 0.002
8-99 0.040 0.002
7-99 0.034 0.001
6-99 0.043 0.001
5-99 0.049 0.001
4-99 0.046 0.002
3-99 0.023 0.004
2-99 0.027 0.004
1-99 0.031 0.007
12-98 0.030 0.004
11-98 0.016 0.001
10-98 0.012 0.001
9-98 0.020 0.001
7-98 0.007 0.001
6-98 0.013 0.001
5-98 0.015 0.001

For Manganese:
0.525 mg/L   10.5
0.05 mg/L      of MCL

For Iron:
0.313 mg/L   1.04
0.3 mg/L      of MCL=

Iron and manganese detected
in raw water

Manganese MCL = 0.05 mg/L
Iron MCL = 0.3 mg/L

0.01 mg/L     0.002
5 mg/L         of MCL

Zinc MCL = 5 mg/L

Zinc Result
4-00 0.01 mg/L

=

=

Iron,
manganese >
MCL

+ 50 Points

25

25

Iron, manganese are
secondary MCLs; not
health based.  Reduce
points by half.

- 25 Points
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Contaminant risk for springs, lakes, rivers, and streams
(continued)
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Chart F-11.  Heavy Metals, Cyanide, and Other Inorganic Chemicals Contaminant
Risks, Eareckson Air Station, Alaska (continued)

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003

Contaminant Risk Ratings

40 to 50 pts very high
30 to < 40 pts high
20 to < 30 pts medium
< 20 low

Initial assessment of risk
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contamination
= ____ pts

Are any significant
sources < 1000 ft
from the spring,

lake, river, or
stream, or within
the floodplain?

Risk unchanged

Increase risk 1 - 10 pts

Increase risk 1 - 10 pts

Are there
conditions that

warrant
upgrading risk?

YES

NO

YES

Risk unchanged

NO

Risk posed by potential
sources of contamination

= ____ pts

Risk unchanged

Decrease risk 1-10 pts

Risk posed by potential sources
of contamination with controls

= ____ pts

Contaminant risks*
=___ pts

Risk due to existing
contamination

+
Risk posed by potential

sources of contamination
with controls

= Contaminant risks

Are there
sufficient

controls and/or
monitoring to

downgrade risk?

NO

YES

* Truncate risk at 50 pts

+ 10 Points

+ 0 Points

20

30

Existing  = 25 points
Potential = 20 points
               --------------
Total       = 45 points

20

45

IRP site (OT-48) in
immediate vicinity of
infiltration gallery.

Metals detected in
monitoring wells.

Detected metals in
monitoring wells have
not been detected in raw
water at gallery.

Detected Metals
Include:
Antimony
Cadmium
Chromium
Mercury
Selenium
Thallium

23 monitoring wells in and
around IRP site OT-48 and
infiltration gallery.

- 10 Points

Very High



Project 31-MA-00Y3-02, Eareckson Air Station, Alaska, 10-14 Jun and 9-14 Sep 2002 

F-16 

 

UNITED STATES ARMY
CENTER FOR HEALTH PROMOTION

AND PREVENTIVE MEDICINE
ABERDEEN PROVING GROUND, MARYLAND

Chart F-12.  Risk Matrix for Heavy Metals, Cyanide, and Other Inorganic
Chemicals, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003
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Very Low

Low
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High

Very High

Very Low
5 pts

Low
10 pts

Medium
20 pts

High
30 pts

Very High
40 pts

> 10 sources
+ 5 pts

> 10 sources
+ 2 pts

> 10 sources
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 5 pts

> 20 sources
+ 5 pts

> 5 sources
+ 5 pts

1 source
+ 10 pts

> 10 sources
+ 5 pts

> 2 sources
+ 10 pts

1 source
+ 10 pts

Risk Matrix Score
Highest risk source is __Medium__: _20_ points

        Next highest risk source is __Low___
 _< 10_ _Low____ risk sources: _0_ points

----------------------------
total: _20_ points
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------------------------------------------------------------------------
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Very Low(s) 0 0 0
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Vulnerability analysis- lakes, rivers, and streams
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Chart F-13.  Heavy Metals, Cyanide, and Other Inorganic Chemicals Vulnerability
Analysis, Eareckson Air Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003
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Contaminant risk for springs, lakes, rivers, and streams
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Chart F-14.  Synthetic Organic Chemicals Contaminant Risks, Eareckson Air
Station, Alaska
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Contaminant risk for springs, lakes, rivers, and streams
(continued)
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Chart F-14.  Synthetic Organic Chemicals Contaminant Risks, Eareckson Air
Station, Alaska (continued)
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Chart F-15.  Risk Matrix for Synthetic Organic Chemicals, Eareckson Air Station,
Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003
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Vulnerability analysis- lakes, rivers, and streams
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Chart F-16.  Synthetic Organic Chemicals Vulnerability Analysis, Eareckson Air
Station, Alaska

DRAWN BY:  CMC PROJECT #:    31-MA-00Y3 DATE:  JULY 2003
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Contaminant risk for springs, lakes, rivers, and streams
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Chart F-17.  Other Synthetic Organic Chemicals Contaminant Risks, Eareckson
Air Station, Alaska
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Contaminant risk for springs, lakes, rivers, and streams
(continued)
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Chart F-17.  Other Synthetic Organic Chemicals Contaminant Risks, Eareckson
Air Station, Alaska (continued)
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Chart F-18.  Risk Matrix for Other Synthetic Organic Chemicals, Eareckson Air
Station, Alaska
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	DRINKING WATER SOURCE ASSESSMENT INFILTRATION GALLERY
	TABLE OF CONTENTS
	ACRONYMS AND ABBREVIATIONS
	EXECUTIVE SUMMARY
	PURPOSE
	FINDINGS
	RECOMMENDATIONS

	1.0 INTRODUCTION
	1.1 PURPOSE 
	1.2 AGENCY ASSISTANCE
	1.3 BACKGROUND INFORMATION
	1.3.1  Safe Drinking Water Act 
	1.3.2 ADEC Drinking Water Program Mission
	1.3.3 Drinking Water Protection Group
	1.3.4 Source of Drinking Water at Eareckson Air Station

	1.4 PAST SOURCES OF WATER SUPPLY AT EARECKSON AIR STATION

	2.0 DESCRIPTION OF SHEMYA ISLAND
	2.1 VOLCANOES, EARTHQUAKES, AND TSUNAMIS
	2.2 PHYSIOGRAPHY AND CLIMATE
	2.3 GEOLOGY
	2.4 WATER RESOURCES
	2.4.1 Surface Water
	2.4.2 Groundwater
	2.4.3 Groundwater/Surface Water Connection

	2.5 INSTALLATION RESTORATION PROGRAM AT SHEMYA ISLAND
	2.6 SUMMARY

	3.0 TECHNICAL APPROACH AND METHODS
	3.1 PROTECTION AREA DELINEATION
	3.2 CONTAMINANT SOURCE INVENTORY
	3.2.1 Strategy
	3.2.2 Fieldwork
	3.2.3 Literature Search
	3.2.4 Update
	3.2.5 Ranking

	3.3 ASSESSING VULNERABILITY

	4.0 WATERSHED AND WATER SUPPLY SYSTEM
	4.1 WATER SUPPLY WATERSHED
	4.1.1 Geology
	4.1.2 Surface Water 
	4.1.3 Groundwater
	4.1.4 Industrial Facilities
	4.1.5 Watershed Activities and Protection Measures

	4.2 CURRENT WATER SUPPLY
	4.2.1 System Information 
	4.2.2 Class and Identification
	4.2.3 Owner/Operator
	4.2.4 Status and Operation of Water System
	4.2.5 System Modifications
	4.2.6 Gallery Collection System
	4.2.7 Treatment
	4.2.8 Storage
	4.2.9 Distribution System
	4.2.10 Connections
	4.2.11 Cross Connection Control Program
	4.2.12 Population Served
	4.2.13 Water Use
	4.2.14 Contingency Plan
	4.2.15 Emergency Response Plan

	4.3 SUMMARY

	5.0  INVENTORY OF CONTAMINANT SOURCES
	5.1 POTENTIAL SOURCES OF CONTAMINATION
	5.2 HISTORIC SOURCES OF CONTAMINATION
	5.2.1 Installation Restoration Program Site OT 48 – Infiltration Gallery Area
	5.2.1.1 Location
	5.2.1.2 Contamination Source Areas
	5.2.1.3 Monitoring Wells
	5.2.1.4 Type and Magnitude of Contamination 
	5.2.1.5 Risk Assessment Results

	5.2.2 Installation Restoration Program Site SS 13 – Asphalt Tar Drum Storage Area
	5.2.3 Installation Restoration Program Site ST 39 – USTs 110-1 through 110-4
	5.2.4 Installation Restoration Program Site SS 14 – Base Operations Spill
	5.2.5 Installation Restoration Program Site ST 37 – UST 729-1 through UST 729-9
	5.2.6 Installation Restoration Program Site ST 45 – Fuel Spill

	5.3 OTHER HISTORIC SOURCES OF CONTAMINATION 
	5.4 SUMMARY

	6.0 SORTING AND RANKING CONTAMINANT SOURCES
	6.1 SORTING CONTAMINANT SOURCES 
	6.2 RANKING CONTAMINANT SOURCES
	6.3 SUMMARY

	7.0 VULNERABILITY OF DRINKING WATER SOURCE
	7.1 VULNERABILITY ASSESSMENT
	7.2 WATERSHED SUSCEPTIBILITY ANALYSIS
	7.3 VULNERABILITY TO BACTERIA /VIRUSES
	7.3.1 Vulnerability Scoring
	7.3.2 Contaminant Risk

	7.4 VULNERABILITY TO NITRATES/NITRITES
	7.4.1 Vulnerability Scoring

	7.5 VULNERABILITY TO VOLATILE ORGANIC COMPOUNDS
	7.5.1 Vulnerability Scoring
	7.5.2 Contaminant Risk

	7.6 VULNERABILITY TO HEAVY METALS, CYANIDE, AND OTHER INORGANIC CHEMICALS
	7.6.1 Vulnerability Scoring
	7.6.2 Contaminant Risk

	7.7 VULNERABILITY TO SYNTHETIC ORGANIC CONTAMINANTS
	7.8 VULNERABILITY TO OTHER ORGANIC CONTAMINANTS
	7.9 OPTIMIZING ONGOING ACTIVITIES
	7.10 FUTURE VULNERABILITY
	7.11 CONTINGENCY WATER SUPPLY
	7.12 SUMMARY

	8.0 RESULTS COMMUNICATION
	8.1 USAF COMMUNICATION
	8.2 PUBLIC COMMUNICATION 

	9.0 SUMMARY
	9.1 LOCATION AND MISSION
	9.2 GEOLOGY AND HYDROGEOLOGY OF SHEMYA ISLAND
	9.3 WATER SUPPLY
	9.4 DRINKING WATER PROTECTION AREA
	9.5 CONTAMINANT SOURCES 
	9.6 VULNERABILITY ASSESSMENT
	9.7 COMMUNICATION

	10.0 RECOMMENDATIONS
	11.0 REFERENCES
	PERSONNEL CONTACT LIST
	APPENDIX A Photo Log
	APPENDIX B Figures
	APPENDIX C Tables
	APPENDIX D Inventory
	APPENDIX E Inventory Ranking
	APPENDIX F Flow Charts




