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Overview of Environmental and
Hydrogeologic Conditions at Bethel, Alaska

By Joseph M. Dorava and Eppie V. Hogan

Abstract

The city of Bethel is on the alluvial plain of the Kuskokwim River in southwestern Alaska.
It has long cold winters and short summers. Bethel obtains its drinking water from a deep aquifer
underlying permafrost. Surface spills and disposal of hazardous materials combined with possible
annual flooding of the Kuskokwim River could affect the quality of drinking water. Alternative
drinking-water sources are available from local lakes, streams, the Kuskokwim River, and possible
undiscovered aquifers. The Federal Aviation Administration owns or operates airway support facil-
ities in Bethel. They wish to consider the severity of contamination and the current environmental
setting when evaluating options for compliance with environmental regulations at their facilities.
This report describes the ground- and surface-water hydrology, geology, climate, vegetation, soils,
and flood potential of the area surrounding Bethel.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway support and nav-
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate-
rials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or)
disposed of. To determine if environmentally hazardous materials have been spilled or disposed of
at the sites, the FAA is conducting environmental studies mandated under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA or “Superfund Act”) and
the Resource Conservation and Recovery Act (RCRA). To complete these more comprehensive
environmental studies, the FAA requires information on the hydrology and geology of areas sur-
rounding the sites. This report, the product of compilation, review, and summary of existing hydro-
logic and geologic data by the U.S. Geological Survey, in cooperation with the FAA, provides such
information for the FAA facility and nearby areas at Bethel, Alaska. Also presented in this report
is a description of the history, socioeconomics, and physical setting of the Bethel area.

BACKGROUND
Location

Bethel is in southwestern Alaska (fig. 1) at lat 60°48" N. and long 161°45" W., on the banks
of the Kuskokwim River approximately 645 km west of Anchorage. The city is in the southeastern
part of the Yukon-Kuskokwim Coastal Lowland, a large delta formed by the Yukon and Kusko-
kwim Rivers. The FAA facilities in Bethel are concentrated at the municipal airport about 3.5 km
west of the city. A detailed list of these facilities can be found in a report by Ecology and Environ-
ment, Inc. (1992).

INTRODUCTION 1
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Figure 1. Location of Bethel, Alaska, and Federal Aviation Administration facilities.
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History and Scioeconomics

At the time of first western contact, the Bethel area was occupied by the Yupik Eskimos who
utilized the Kuskokwim River and its tributaries for subsistence fishing. A Moravian mission was
established in 1885 and Bethel has since evolved into a transportation and commercial center for
the lower Yukon and Kuskokwim Rivers area, as well as for most of southwestern Alaska. Bethel
residents maintain some traditional Yupik life-styles: 70 percent of the population engages in sub-
sistence food gathering and 40 percent speaks or understands Yupik (Darbyshire and Associates,
1979). Principal subsistence foods gathered in the area are fish, berries, and game birds.

The population of Bethel has increased by more than 4,000 people during the last 40 years.
In 1950, the population was 650; in 1979 the population was about 3,900; and in 1990 it was 4,674
(Darbyshire and Associates, 1979; U.S. Bureau of Census, 1991). According to the 1990 census,
2,986 people are American Indian, Eskimo, or Aleut; 1,551 people are Caucasian, and the rest are
of Asian, Pacific Islander, Black, or Hispanic origin. According to Harry Parsi (Bethel Public
Works, written commun., 1994) the population of Bethel in June 1994 was 5,023 people.

Bethel is located approximately 100 km upstream from the Bering Sea and has become a
transportation center for the region. Barges, mostly from Seattle and the Anchorage area, deliver
food, fuel, construction supplies, and miscellaneous goods to the city port where they are distrib-
uted throughout the region by boat and plane.

In an area with few roads, the Kuskokwim River acts as a river highway system connecting
Bethel with 48 other villages (U.S. Army Corps of Engineers, 1982). During the summer months,
the river is used by boats and during the winter months, it becomes a frozen highway for dog-sleds,
snowmobiles, and automobiles. The Bethel airport ranks third in Alaska for total flights and plays
a key role in public transportation for the entire southwest region of Alaska (Darbyshire and Asso-
ciates, 1979).

During and immediately following World War II, the Civil Aeronautics Administration (pre-
decessor to the FAA) operated the Bethel Airport. At that time, the airport was on the east side of
the Kuskokwim River. Frequent flooding caused the airport to be relocated in the early 1960’s to
the west side of the Kuskokwim River, about 3.5 km west of the city (fig. 1). The airport is currently
operated and maintained by the Alaska Department of Transportation and Public Facilities. A
detailed account of FAA owned, leased, or transferred properties in or near Bethel and a listing of
suspected sources of contamination near these facilities can be found in an environmental compli-
ance investigation report by Ecology and Environment, Inc. (1992).

PHYSICAL SETTING
Climate

Bethel lies in the transitional climate zone, where maritime conditions prevail during the
summer and continental conditions dominate during the winter (Hartman and Johnson, 1984). Lit-
tle precipitation and low humidity are typical in the long cold winter, while cloudy humid condi-
tions characterize the short summer. The mean annual temperature is -1.6 °C, but temperatures
range from a July mean maximum of 19.2 °C to a February mean minimum of about -18.4 °C
(Leslie, 1989). Mean annual precipitation is about 430 mm, with most rainfall occurring in August
and September. Approximately 1,300 mm of snow falls annually. Mean monthly temperature, pre-
cipitation, and snowfall are summarized in table 1.
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Table 1. Mean monthly temperature, precipitation, and snowfall for the period 1923 to 1987, Bethel
[Modified from Leslie (1989); °C, degree Celsius; mm, millimeter]

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual

Temperature (°C)
Mean maximum -10.6 -4.9 -1.0 4.1 12.6 17.7 19.2 17.8 13.6 53 -0.5 -5.9 5.6
(Record maximum, 30.0 °C, July 1951)
Mean minimum -18.0  -184  -154 -94 -0.1 5.8 8.6 8.0 34 44 -11.2  -17.6 -5.7
(Record minimum, -43.3 °C, January 1973)
Mean -14.1 -13.7  -10.9 -4.1 4.6 10.8 12.6 11.5 73 -0.8 -8.1 -13.9 -1.6

Precipitation 20.6 18.0 20.3 16.5 21.1 32.8 554 92.7 65.5 37.6 249 24.1 429.3
(mm of moisture)

Snowfall (mm) 1854 167.6 2134 1422 45.7 25 0 0 2.5 1016 1956 2286 1,285.2




Vegetation

Vegetation on the wet tundra near Bethel consists of sedges, sphagnum moss, Labrador tea,
dwarf birch, and other low-growing tundra shrubs (Hinton and Girdner, 1966: Viereck and Little,
1972). Shrub thickets consisting of dense growths of alder, willows, and resin birch are found in
some areas near Bethel, primarily along the Kuskokwim River. South of Bethel, where the land
slopes toward the Kuskokwim River, the vegetation is moist tundra which consists of sedges, scat-
tered willows, and dwarf birches (Viereck and Little, 1972).

Bedrock Geology

The geology of the Bethel area has been described by Spurr (1900), Maddren (1915), Mertie
(1938, 1940), Rutledge (1948), Payne (1955), Cady and others (1955), Coonrad (1957), and Hoare
and Coonrad (1959). Bedrock exposures in the Bethel area lie south and east of the city in the
Kuskokwim and Kilbuck Mountains. The mountains run in a north-northeasterly direction approx-
imately 65 km southeast of the city. The bedrock exposures consist mainly of volcanic and sedi-
mentary rocks (Hoare and Coonrad, 1959). Little data are available on the depth to bedrock in the
Bethel area. A Pan American Petroleum Company well, drilled approximately 26 km west of
Bethel, reported permafrost to 107 m, a fresh-water zone from 107 to 143 m, and bedrock starting
at 143 m below the land surface; however, two Department of Energy test wells drilled in 1980 in
Bethel penetrated only unconsolidated deposits to depths of approximately 230 m below the land
surface (appendix 1).

Surficial Geology and Soils

Bethel is on the alluvial plain of the Kuskokwim River. Major surficial deposits surrounding
Bethel are Quaternary-age alluvium consisting of mud, silt, sand, gravel, and boulders, intermixed
with wood, peat, and other organic material (Hoare and Coonrad, 1959). The alluvial plain is
bounded on the west by a terrace escarpment of older silt and sandy silt Yukon-Kuskokwim delta
deposits.

Waller (1957) describes the lithology from well 1 (fig. 1), a 119-m-deep well drilled in the
flood plain near Bethel. A generalized lithologic log of this well (fig. 2) shows that the soil was
frozen to a depth of about 115 m. A thawed coarse-gravel aquifer yielded water between 116 m and
the bottom of the well at 119 m. A generalized lithologic log from well 2 (fig. 2), a 202-m-deep
well drilled in the delta deposits near Bethel (fig. 1), indicates permafrost to a depth of about 184 m
below land surface. A silty sand and pebble aquifer underlies the permafrost (Feulner and Schupp,
1964).

The soils of the Bethel area are similar to those found along Alaska’s western coastal plain
and deltas (Rieger and others, 1979). The upland area east of Bethel is mantled with wind-blown
silt; however, exposures of stratified sand and alluvial silt sediments deposited by the Yukon and
Kuskokwim Rivers are present. The silty soils are susceptible to frost and are generally saturated
over shallow permafrost at depths ranging from 12 to 75 cm below land surface (Rieger and others,
1979; Hinton and Girdner, 1966).
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Well 2
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Frozen tundra soil
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Figure 2. Generalized lithologic logs for well 1 and well 2 near Bethel. (See figure 1 for well locations.)
[Well 1 modified from Waller (1957); well 2 modified from Feulner and Schupp (1964)].
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DEPTH, IN METERS

Six principal soil series have been identified and mapped in the Bethel area (Hinton and Gird-
ner, 1966). Soil identified as the Kuskokwim-Kwethluk complex makes up about 37 percent of the
mapped area. This soil is found in small areas on low knolls, on convex slopes bordering drainages,
and adjacent to drained thaw lakes. Kuskokwim silt loam accounts for 36 percent of the mapped
area. This soil consists of poorly drained silty soils having shallow permafrost tables and is prima-
rily found on the wet tundra. Susitna fine loam accounts for about 12 percent of the mapped area.
This well-drained soil is found on alluvial plains bordering the Kuskokwim River. The three other
soil groups—Napaishak, Tuluksak, and Tupuknuk— occupy only 14 percent of the mapped area
and primarily occur along the shores of small lakes and streams (Hinton and Girdner, 1966).

The Bethel area is near the southern border of the continuous permafrost zone (Ferrians,
1965). The city and most of the area west of the Kuskokwim River appear to be underlain with per-
mafrost; however, the area east of the river and isolated areas to the west appear to be free of per-
mafrost to a depth of 60 m (Waller, 1957). In isolated areas west of the river, thawed zones exist
where there is or was an overlying body of surface water. These thawed zones may have been cre-
ated by a tributary of the Kuskokwim River within comparatively recent times (Feulner and
Schupp, 1964) (fig. 3).

oo

Kuskokwim River

60 | ' et [ Permafrost unfrozen zone |

90 -

-

)

(=]
1

Unfrozen zone

Figure 3. Location of well 2 near Bethel showing approximate thickness of permafrost
(modified from Feulner and Schupp, 1964).
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HYDROLOGY

Surface Water

The Kuskokwim River is the principal fresh-water body near Bethel and flows from northeast
to southwest along the southern edge of the city. The river stage is influenced by diurnal tidal back-
water effects. Corresponding with the normal flood and ebb flow, velocities in the river range from
0.25 to 0.67 m/s (Lanning, 1987). Despite tidal influences, saltwater does not infiltrate into areas
near Bethel. Surrounding the city in all directions are numerous small lakes, ponds, and marshes
that are characteristic of the Yukon-Kuskokwim Coastal Lowlands.

Daily flow of the Kuskokwim River near Bethel has not been measured; however, from 1951
to 1993, data were collected at an upstream location: Kuskokwim River at Crooked Creek (USGS
gaging-station No. 15530400). This gagmg—statnon is approximately 225 km northeast of Bethel
and has a drainage area of about 50,000 km? (U.S. Geological Survey, 1994). Mean monthly flow
data for the Kuskokwim River at Crooked Creek are given in table 2. The mean monthly flow of
the river changes significantly from summer to winter. Peak flows during spring breakup in May
and June average about 2,300 m 3/s. Fall rains in August and September also cause an increase in
discharge from the summer low in July. Flow in the river drops rapidly after freeze-up to a winter
low of about 300 m%/s in March (U.S. Geological Survey, 1994).

Table 2. Mean monthly flows for the water years 1985-93, Kuskokwim River at Crooked Creek
(USGS gaging-station No. 15530400)

[Values in cubic meters per second)

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct Nov. Dec.
370 330 300 390 2,200 2,400 1,940 2,150 2,000 1,220 3590 430

The mean monthly flow of the Kuskokwim River near Bethel has been estimated from the
record at Crooked Creek. During the open-water months from Ma 3\/ to September, the estimated
mean flow of the Kuskokwim River near Bethel is about 1,700 m~/s and during winter months,
from November to March, mean flow is about 425 m/s (U.S. Army Corps of Engineers, 1982).
The Kuskokwim River drains an area of about 111,000 km? upstream from the city of Bethel (U.S.
Army Corps of Engineers, 1968). The Kuskokwim River typically freezes in late October or early
November and breaks up in May. Although the river is important to residents of Bethel, it has also
caused damage to the community by flooding and erosion of the riverbanks.

Browns Creek, a small tributary stream draining the area north and west of Bethel, flows from
northeast to southwest between the city and the airport (fig. 1). This stream drains an area of about
27 km? upstream from USGS gaging-station No. 15204298, Browns Creek at Bethel, where peak
flow discharges have been collected from 1985 to 1993. The peak discharge for this period was
9.9 m3/s on May 7, 1985 In the 1993 water year, rainfall runoff on September 10 caused a mam-
mum discharge of 6.4 m 3/s, and snowmelt runoff on April 22 caused a discharge of about 3.6 m 3s
(U.S. Geological Survey, 1994).
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Another gaging-station, Browns Creek near Bethel (USGS gaging-station No. 15304293
fig. 1), is approximately 3 km northwest of Bethel and has a drainage area of 12 4 km?2. For the
period 1985-93, mean monthly flows from April to October are all less than 0.4 m 3/s and are sum-
marized in table 3 (U.S. Geological Survey, 1994). The greatest mean flows on Brown’s Creek are
observed during spring breakup when water is abundant from snowmelL Little rainfall occurs dur-
ing June and July when summer low flows are often less than 0.08 m 3/s. Rainstorms in late August
and early September are the source of increased flow during the fall, and the creek is believed to
freeze completely during winter months. Discharge measurements were not obtained from Novem-
ber to March.

Table 3. Mean monthly flows for the water years 1985-93, Browns Creek near Bethel (USGS
gaging-station No.15304293)

[Values in cubic meters per second]

April May June July August September October
0.248 0.362 0.077 0.020 0.100 0.183 0.074

Numerous sloughs and small lakes in meander scars near Bethel (fig. 1) mdlcate that the
Kuskokwim River has changed its course over time. Hangar Lake, approximately 1 km? in size, is
about 3 km east of Bethel and is used for a seaplane anchorage. H-Marker Lake, approximately 0.5
km? in size, is about 2 km west of Bethel immediately north of the airport.

A gradual topographical gradient of approximately 10 m/km is present between the Bethel
Airport and the city of Bethel (fig. 3). The northeasterly slope generally causes runoff to flow
towards tributaries that drain to the Kuskokwim River. Little data are available to determine the
degree to which runoff is infiltrating the aquifer, but the quantity of surface water in the immediate
area and the presence of extensive permafrost indicate that infiltration is minimal.

Floods

Bethel is flooded to some extent annually and is considered to have a high flood hazard (U.S.
Army Corps of Engineers, 1982 and 1993a). Although flooding during spring breakup is caused
primarily by ice jams, late summer and early fall rains can also be a source of flooding (U.S. Army
Corps of Engineers, 1987). Autumn rain falling on saturated soils and areas where permafrost
exists, runs off rapidly causing a subsequent rapid rise in the river (U.S. Army Corps of Engineers,
1987).

Ice-jam flooding is the predominant type of flooding in the Bethel area. This type of flooding
occurs during spring breakup, when ice begins to move in the river. As the ice breaks up, it flows
downstream until its movement is blocked. The blockage restricts water flow which produces a rise
in water level or “backwater” effect upstream from the ice jam. When the ice jam releases, a flood
wave propagates downstream and large ice volumes are mobilized (Beltaos, 1990).

On the Kuskokwim River downstream from Bethel, tight meander bends and islands create
narrow channels that work together to produce frequent ice-jam formations and subsequent back-
water floods in the city. In addition, the Kuskokwim River near Bethel flows through low-gradient
topography with little velocity to clear ice jams (Larry Rundquist, National Weather Service River
Forecast Center, oral commun., 1994)

HYDROLOGY 9




Backwater effects from ice-jam floods are responsible for most of the reported damage to per-
sonal property and buildings in Bethel (Federal Emergency Management Agency, 1984). Ice-jam
floods may cause several times more damage than open-water floods because of the large ice vol-
umes transported (Beltaos, 1990). The flood records and subsequent flood heights (table 4) are
from the U.S. Army Corps of Engineers (1982) with reference to mean lower low water datum of
the Kuskokwim River.

Table 4. Flood records for the Kuskokwim River

at Bethel
Height
Date (meters above mean
lower low water datum)

Ice-jam floods

Spring 1941 43

5-14-76 43

5-14-89 4.1
Runoff floods

9-1-63 3.8

6-9-64 4.4

Floods on small drainages in the Bethel area are similar to those occurring on the Kuskokwim
River. Peak flooding on smaller streams usually occurs during spring breakup in April or May;
however, a peak caused by rainstorms in the fall can be comparable. On Browns Creek near Bethel,
eight out of nine annual peaks occurred during spring breakup U.S. Geological Survey, 1994).

Low-relief terrain, frozen ground, and poor drainage exacerbate small flooding problems in
the Bethel area. Snow and ice clog stream channels in the spring, causing water to flow in over-
bank areas. In addition, frozen culverts at road crossings force meltwater to collect up slope,
thereby making roads susceptible to flooding and erosion.

The FAA facilities near the airport are not affected by flooding on the Kuskokwim River
because they are at an elevation higher than the 100-year flood (U.S. Army Corps of Engineers,
1970). However, the facilities may be affected by potential flooding in small unnamed streams that
drain the airport area during heavy rainfall or snowmelt runoff periods. Not enough detail on the
local topography is available to quantify this flood potential at specific FAA facilities.

Flood Protection Measures

No specific flood protection measures have been constructed in the Bethel area; however,
emergency sandbagging and evacuations have been undertaken during times of flooding (U.S.
Army Corps of Engineers, 1968). The National Weather Service (NWS) and the Alaska Division
of Emergency Services (ADES) have set up a warning system to keep residents along the Kusko-
kwim River informed of potential flooding (U.S. Army Corps of Engineers, 1987). Officials from
the NWS, U.S. Army Corps of Engineers, and the ADES are in the field each spring monitoring
breakup and reporting ice conditions that might endanger the population. The ADES coordinates
emergency flood protection and evacuation measures carried out by various Federal, State, and

local agencies (U.S. Army Corps of Engineers, 1987).
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Erosion

Erosion in Bethel has been a problem since the community was settled. Initially the water-
front in Bethel was separated from the main channel of the Kuskokwim River by a series of small
islands. By 1939, the river had eroded the protective islands and had begun migrating towards the
city (U.S. Army Corps of Engineers, 1993b). Two types of erosion occur along the river: during
spring breakup localized high velocity water influences the shape of the riverbed and the location
of the main channel, and during summer months warm-water eddies thaw the permanently frozen
riverbanks, making them susceptible to sloughing (Lanning, 1987).

Factors that may exacerbate erosion problems along the Kuskokwim River at Bethel include
a steep riverbank that is composed of easily erodible material, a riverbank that has a southeast
aspect which results in direct sun causing the melting of permafrost, and heavy foot traffic that
destroys protective vegetation. These factors, combined with wave action from prevailing winds
and wakes from boat traffic, create an unstable riverbank. The result is 5 m or more of bank erosion
during the last 50 years (U.S. Army Corps of Engineers, 1982; Lanning, 1987).

Since 1966, the city of Bethel and the U.S. Army Corps of Engineers have been working
together to find solutions to the erosion problem. Potential solutions, such as erecting a timber
bulkhead and driving steel pilings 10-15 m below the ground, have been tried. The first official ero-
sion control structure was a 914-m-long timber bulkhead that was built in 1965-66. By 1971, this
structure had been undermined by scour and became ineffective. Following the failure of this bulk-
head, the local community began to place junked cars and other large objects along the waterfront.
Although this was moderately successful in controlling erosion, the Alaska Department of Envi-
ronmental Conservation prohibited any further placement of additional cars because of contamina-
tion concerns. In 1982 and 1984, the city used State funding to erect sheet pile walls in hopes of
alleviating the situation. These actions have helped, but have not solved the erosion problem. Fur-
ther studies and planning continue (U.S. Army Corps of Engineers, 1993b; Lanning, 1987).

Ground Water

Ground water is abundant in the Bethel area and is present as a confined aquifer in the deep
subpermafrost silt, sand, and pebble deposits west of the Kuskokwim River, and in permafrost-free
areas along the east side of the river. Little relief is present near Bethel, and adequate data are not
available to define flow directions or depths of ground water. On a regional scale, howeyer, the sub-
permafrost ground water is probably flowing towards the southwest, matching the flow direction
of the Kuskokwim River (Waller, 1957). The shallow ground water above permafrost probably
flows in the direction of topographic gradients to local surface-water drainages such as Browns
Creek.

Waller (1957) reports that well 1 (fig. 1) was drilled to a depth of about 119 m and reached
water that rose in the well to a depth of 2.74 m below the land surface. The uncased well was
pumped at a rate of 1.3 L/s which resulted in a 7.62 m drawdown. The water level recovered com-
pletely within 41 minutes. The well was then cased and a static water level was maintained between
2.74 and 3.0 m below land surface. After 6 hours of pumping at a rate of 0.3 L/s, drawdown in this
well was 5.8 m. After this pumping, the water again returned to a level maintained between 2.74
and 3.0 m below land surface.
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Two test wells drilled east of the city indicated the existence of an isolated thawed area within
the permafrost, called a “talik,” which contains ground water (Waller, 1957). However, because of
the presence of extremely fine-grained sediment, development of this supra-permafrost aquifer
would not be practical (Waller, 1957). Shallow zones of unfrozen ground were also found east of
the city near Hangar Lake (fig. 1). These unfrozen zones appear to be ubiquitous throughout the
region and are probably the result of local thawing under the numerous lakes and ponds in the area.
Taliks may also represent thawing under a former position of the Kuskokwim River (Waller, 1957;
Williams, 1970). In the event of a surface release of contaminating materials, permafrost, acting as
an impermeable layer, would inhibit flow of these materials to the underlying aquifer.

Ground Water and Surface Water Interaction

Typically, discharges of local rivers fluctuate from a snowmelt maximum in late May or early
June to a pre-breakup minimum in late March or April. In addition. several rainfall-induced peaks
may be observed in late summer. This seasonal fluctuation of discharge from local streams is illus-
trated by the hydrograph for the Kuskokwim River at Crooked Creek (fig. 4). When permafrost
does not confine flow to a narrow zone or strip adjacent to the river, shallow ground water flows
into and out of the riverbanks as the elevation of the river rises and falls. These “bank storage
effects” fluctuate with river stages, and decrease with distance from the river (Linsley and others,
1982) (fig. 5). The extent of ground-water/surface-water interaction at Bethel has not been docu-
mented, but frozen banks were likely to significantly reduce bank storage.

DRINKING WATER

Present Drinking Water Supplies

The main source of drinking water in the Bethel area is ground water, located predominately
under the permafrost at depths greater than 114 m (Waller, 1957; Williams, 1970). Public drinking
water in Bethel comes from two wells: one has a capacity of approximately 28 L/s and the other
approximately 4 L/s. Bethel has a public utility that provides approximately 4,750 residents with
drinking water (Harry Parsi, Bethel Public Works, written commun., 1994). The public utility
water is filtered for sediment, treated with chlorine, and stored in two storage tanks with a com-
bined capacity of approximately 379,000 L. The water is distributed by truck to about 2,290 people
and by piping through an above-ground system to another 2,460 people. The remaining people in
the Bethel area do not receive water services from the public utility. Long-range plans are being
formulated to serve the entire city with the above-ground drinking-water distribution utility (Harry
Parsi, Bethel Public Works, oral commun., 1994).

Four wells have been reportedly owned by the FAA in Bethel (appendix 2). Well
SB00807213ACBB1 002 is the only well that currently supplies water to the FAA facilities. The
others have been abandoned or use by the FAA has been discontinusd (Ecology and Environment,
1992).

The estimated average residential water consumption rate for Bethel’s piped system users is
10 times greater than that for hauled system users. The approximately 736 residences and busi-
nesses using truck-hauled water consume an estimated 50,400 L/d of water, while the approxi-
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mately 794 piped system residences consume an estimated 528,900 L/d, or 22 L/d per person, of
water, for a combined total of 579,300 L/d of water drawn from the Bethel public system overall.
The water use in the city of Bethel is less than 20 percent of the average water use of 1,950 L/d per
person for the State of Alaska (Solley and Pierce, 1993).

Quality of the Water Supply

The aquifer on the west side of the Kuskokwim River lies Lelow permafrost. Waller (1957)
found that this water typically has iron concentrations higher than the U.S. Environmental Protec-
tion Agency (USEPA, 1992) secondary maximum contaminant level of 0.30 mg/L.. Water-quality
analyses of samples from one well at the airport and two wells about 2 km west of the airport (Feul-
ner and Schupp, 1964) also indicated iron concentrations above the USEPA secondary maximum
contaminant level. These samples contained dissolved iron contents of less than 0.87 mg/L, a silica
content ranging from 9.8 to 34 mg/L, and a hardness as CaCO5 ranging from 98 to 118 mg/L. Silica
and hardness may create scale in plumbing or boilers but is generally of little concern to most users.

Water samples were collected by the USGS in 1959 from two wells at the airport owned by
the FAA. Analyses of the water samples indicated that major inorganic constituents were at con-
centrations acceptable for drinking water. A 132-m-deep well produced water having an iron con-
tent of 0.130 mg/L, and a silica content of 34 mg/L. A 128-m-deep well produced water that had
an iron content of 3.2 mg/L. Although the iron content is higher than the 0.30 mg/L secondary max-
imum contaminant level guidelines set by the USEPA (1992) for drinking water, it does not pro-
hibit this water from being utilized for drinking. The USGS Ground-Water Site Inventory contains
information on approximately 35 wells located within 40 km of Bethel (appendix 2).

Water-quality analyses of samples obtained each month from a well at the FAA facilities indi-
cate that the water is of acceptable quality for a drinking-water supply (Harry Gilmore, Federal
Aviation Administration, written commun., 1994). Analyses made from May 1990 through July
1992 for volatile and semi-volatile organic carbons, radio-chemicals, and some metals are shown
in appendix 3.

Alternative Drinking-Water Sources

Alternative drinking-water sources for Bethel may include local lakes, streams, the Kusko-
kwim River, and undiscovered aquifers. Many of the local lakes may be too small to supply the city
with adequate drinking water. Shallow lakes may freeze completely in the winter or to such depths
that dissolved salts are concentrated in the unfrozen water. Hangar Lake, H-Marker Lake, and
Arthur Dull Lake (fig. 1) may supplement the water supply, but the quantity and quality are
unknown.

The flow from Browns Creek near Bethel, measured at USGS gaging-station No. 15304293,
(fig. 1) is controlled directly by the amount of runoff present. During winter and dry periods in the
summer, flow may be inadequate (table 3) to supply the estimated water use for Bethel. However,
when runoff is abundant from snowmelt or rainfall, this source may be used to augment the drink-
ing water supply. Browns Creek is vulnerable to contamination by human activities in the Bethel
area.
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The Kuskokwim River represents an abundant source of drinking water for Bethel. During
months of low discharge in the winter, mean flow of the Kuskokwim River at Bethel is approxi-
mately 425 m?/s and is more than 60,000 times the quantity of estimated water use at Bethel.

Exploratory drilling for aquifers deeper than the presently used aquifer has not been con-
ducted. Permafrost is found at depths between 107 and 184 m below land surface (appendix 1).
Almost all of the Bethel’s residents utilize the confined subpermafrost aquifer for drinking water.
Contamination of the present drinking-water supply would likely require the development of a sur-
face-water collection and treatment system.

Quality of the Alternative Sources

The quality of the Kuskokwim River water was monitored at a stream-gaging station in
Bethel (No. 15304300) (fig. 1) during 1954-55 and 1970-71. The limited record of water quality
indicates that with appropriate treatment facilities, the Kuskokwim River could be used as a drink-
ing-water source. The most recent water sample from the Kuskokwim River at Bethel, taken in
1970, indicated dissolved iron concentrations of 0.02 mg/L, a hardness as CaCOj3 of 26 mg/L, and
silica concentrations of 12 mg/L.

The quality of the Kuskokwim River has been monitored at Crooked Creek (USGS gaging-
station No. 15530400) for more than 35 years as part of the USGS National Stream-Quality
Accounting and Radiochemical Network. The record of water quality indicates that the number of
fecal coliform in the water, especially during the fall season following salmon spawning, has
exceeded drinking-water regulations. On October 5, 1989, the fecal coliform count was 43 colo-
nies/100 mL of water (U.S. Geological Survey, 1991). The suspended-sediment concentration in
the water was measured at 316 mg/L on July 16, 1991 (U.S. Geological Survey, 1992).

In 1955, water-quality samples were collected by the U.S. Geological Survey from Hangar
Lake near Bethel. Sample analysis indicates a silica content of 4.0 mg/L, a hardness as CaCO3 of
7.0 mg/L, and dissolved iron concentrations as high as 0.29 mg/L (Waller, 1957). Data to determine
the quality of water in Browns Creek have not been obtained.

SUMMARY

Bethel’s remote location makes it dependent on the airport and the river for transportation.
The subsistence lifestyle of the Native residents makes them dependent on a sustainable environ-
ment. Flooding caused by ice jams and runoff are a hazard for Bethel residents. Most residents cur-
rently obtain drinking water from a single subpermafrost aquifer. If this aquifer becomes
contaminated, the potential for developing new wells in undiscovered aquifers is unknown. The
Kuskokwim River, Browns Creek, and local lakes may represent alternative drinking-water
sources; however, the quality and quantity of these water resources have not been adequately doc-
umented.
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WELL DATA FOR BETHEL,
1DATE: 02/06/

95

cool
co009
c010
c014
co016
c020
co021
co028
c900
Cle6l
THERMAL
ci6l

PAGE 1

Site ID (station number)
Latitude

Longitude
Name of location map
Altitude of land surface
Hydrologic unit code
Date well constructed
Depth of well

Station name
Owner

STOR PROJ

Owner

RESISTIVITY & SPONTANEOUS

co91
co92
C093
c096
c097
MOILST -
co091
c092
c093
co96
c097
MOIST -
co91
co92
co093
co96
c097

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

DRY & NOT FROZEN

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

WET W/SOME FINE SAND & SILT. NOT FROZEN.

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

ICE. PEAT IS MORE MATTED & DECAYED,DENSER.

co091
co092
c093
c096
co097

SAND, NOT FROZEN 7 SATURATED WHEN T HAWED.

DRILLED
co91
co92
co093
c096
€097

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

(cont)

DEEPER. SAMPLE FROM 30F
Depth to top of interval
Depth to bottom of interwval
Aquifer code

Lithology code

Description of material

GRAVEL & FEW TRACE LAYERS OF CLAY

co91l
co092
c093
c096
c097

Depth to top of interwval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

CLAYEY SILT

co91

Depth to top of interval

29

ALASKA - DEPARTMENT OF ENERGY WELLS

SMALL AMOU

604734161450401
604734
1614504
BETHEL D-8
45.
19030502
19800920
800.
SB00807109CDCD2 010
BETHEL AQUIFER

DOE BETHEL THERMAL

0..
6.
110QRNR
SAND
BROWN, FINE GRAINED,

6.
10.
110QRNR

PEAT

BROWN & SOFT, STIFF,

10.
14.
110QRNR
PEAT
FROZEN, NO VISIBLE

14.
45.5
1100QRNR
SDST
GREY SILTY VERY FINE

NT OF GRAVEL AS

45.5

74.
110QRNR
SDST
GREY W/TRACE OF

74 .

100.
110QRNR
STCL
WASH RETURNS INDICATE

100.



€092
c093
c096
c097

GREY, CLAYEY, SANDY SILT.

Depth to bottom of interval
Aquifer code

Lithology code

Description of material

(cont)

OCCASIONAL GRAVEL < 1/4 INCH

c091 Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

c096 Lithology code

co97 Description of material
SAND & FROZEN

co91 Depth to top of interval
c092 Depth to bottom of interval
Cc093 Aquifer code

co96 Lithology code

co097 Description of material
C091 - Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

co96 Lithology code

c097 Description of material
SILT.

co91 Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

Cc096 Lithology code

co91 Depth to top of interval
c092 Depth to bottom of interval
C093 Agquifer code

Cc096 Lithology code

co97 Description of material
WOOD CHIPS.

Cc091 Depth to top of interval
coo92 Depth to bottom of interwval
c093 Aguifer code

c096 Lithology code

co97 Description of material )
FINE - MEDIUM GRAINED SAND #/SOME SILT AND NUMEROUS PI
co91 Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

co96 Lithology code

Cc091 Depth to top of interval
co9%2 Depth to bottom of interval
co93 Aquifer code

Cc096 Lithology code

c091 Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

co9e6 Lithology code

co097 Description of material
c091 Depth to top of interval
c09z2 Depth to bottom of interwval
Cc093 Aquifer code

C096 Lithology code

OCCASIONAL CLAY LAYERS W/VER

VERY FINE SAND W/ AN OCCASIONAL 1 INCH GRAVEL LA

22

134.
1100RNR
STCL
FROM WASH SAMPLE.

Y FINE SAND &

134.
136.
110QRNR
SDST
GREY, FINE GRAINED

136.
140.
1100RNR
SAND
FINE - MEDIUM SAND
140.
178.
110QRNR
STCL
GREY CLAYEY, SANDY,

178.
183.
110QRNR
OTHR
183.
191.
1100RNR
SDST
GREY SILTY SAND W/

191.
199.
1100RNR
SAND
WASH INDICATES GREY,

199.

215.
110QRNR
COBB

215,

229.
110QRNR
SDST

229.

284.
110QRNR
SAND
MEDIUM - FINE GRAINED

284.

291.
110QRNR
OTHR




€097

Description of material

FRAGMENTS

co91 Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

Cc096 Lithology code

c097 Description of material
GREY SILT & SAND W/WOOD FRAGEMNTS @
Cc091 Depth to top of interval
Cc092 Depth to bottom of interval
C093 Aquifer code

Cc096 Lithology code

c097 Description of material
c091 Depth to top of interval
c092 Depth to bottom of interval
co093 Aquifer code

Cc096 Lithology code

co97 Description of material
FROZEN & SATURATED

co091 Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

Cc096 Lithology code

co97 Description of material
c091 Depth to top of interval
c092 Depth to bottom of interval
C093 Aquifer code

c096 Lithology code

C097 Description of material
C091 Depth to top of interval
co092 Depth to bottom of interval
C093 Aquifer code

c096 Lithology code

c097 Description of material
co091 Depth to top of interval
co092 Depth to bottom of interval
Cc093 Agquifer code

c096 Lithology code

co97 Description of material
co091 Depth to top of interval
c092 Depth to bottom of interval
Cc093 Acquifer code

c096 Lithology code

c097 Description of material
c091 Depth to top of interval
co092 Depth to bottom of interval
C093 Aquifer code

C096 Lithology code

c097 Description of material
Cc091 Depth to top of interval
c092 Depth to bottom of interval
C093  Aquifer code

c096 Lithology code

co97 Description of material
LENSES W/DEPTH

co91 Depth to top of interval
c092 Depth to bottom of interval

306FT.

22

ABUNDANT WOQOOD

291,
374.
110QRNR
SDST
FROM WASH RETURNS,

374.
399,
1100RNR
OTHR
PERMAFROST BOUNDRY
399.
457.
1100RNR
SDST

GREY SILTY SAND, NOT

457.
494 .
110QRNR
OTHR
UNABLE TO READ LOG
494 .
502.
1100RNR
SAND

FROM WASH, GREY SAND.

502.

518.
110QRNR
SAND

FROM WASH, GREY SAND.

518.
532.
110QRNR
SILT
SANDY
532.
594.
110QRNR
OTHR
UNABLE TO' READ LOG
594,
610.
110QRNR
SILT
GREY
610.
695.
110QRNR
SILT
INCREASING SAND

695.
703.



€093
c096
c097

BETWEEN
€091
c092
€093
c096
€097
c091
c092
c093
c096
co91
c092
c093
c096
C097
c091
€092
c093
c096
co91
C092
c093
c096
C097
€091
c092
€093
c096
c091
c092
c093
C096
c097
co91
€092
C093
C096
C097

DRILLER
€091
c092
€093
C096
c097
co91
c092
C093
C096
C097
c091
€092
C093
c096
c097

Aquifer code

Lithology code

Description of material
698. - 700.

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
ASSUMES GRAVEL LAYER

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

110QRNR
SILT
W/ SILTY SAND LAYER

703.
707.
110QRNR
SAND
SILTY SAND
707.
709,
110QRNR
GRVL
709.
711.
110QRNR
SAND
SILTY
1A
714.
110QRNR
SILT
714.
716
110QRNR
SAND
SILTY
716.
719.
110QRNR
SILT
719.
T225
1100RNR
SAND
SILTY
722.
724.
110QRNR
OTHR
RIG HESITATION,

724 .
727.
110QRNR
SAND
SILTY
727.
739,
1100QRNR
SILT
SANDY
7393
741.
110QRNR
SAND
SILTY




_C091
C092
C093
c096
c097
co91
c092
c093
096
c097
co91
c092
093
c096
c097
co91
c092
c093
c096
co97
co91
co093
co9e6

co01
c009
c010
co014
col6
c020
co21
co27
c028
755
c073
c074
Cc075
C724
Clel
THERMAL
clé6l
STORAGE
c200
c201
c200
c201
Cc200
c201
c200
c201

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Aquifer code

Lithology code

THE OTHER WELL DATA STARTS HERE

Site ID (station number)

Latitude

Longitude

Name of location map

Altitude of land surface
Hydrologic unit code

Date well constructed

Hole depth

Depth of well

Last update for CONS subrecord of CONS file
Depth to top of this interval
Depth to bottom of this interval
Diameter of this interval .
Record number for hole subrecord
Owner

STOR PROJ

Owner

PROJ

Depth to top of logged interval
Depth to bottom of logged interval
Depth to top of logged interval
Depth to bottom of logged interval
Depth to top of logged interval
Depth to bottom of logged interval
Depth to top of logged interval
Depth to bottom of logged interval

RESISTIVITY LOG AVAILABLE

co91
c092
C083
co96

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

25

741.
745.
110QRNR
SILT
SANDY
745.
747.
110QRNR
SAND
SILTY
T47.
760.
110QRNR
SILT
SANDY
760.
764.
110QRNR
SAND
SILTY
764.
110QRNR
SILT

604734161450301
604734
1614503

BETHEL D-8

46.
19030502
19800830

789
789.
19880325
0.
789.
6.
1
BETHEL AQUIFER

DOE BETHEL THERMAL

0.
789.
0.
422.
15,
413.
15,
421.

0.

4.
110QRNR
SDGL



. C097
co91
c092
C093
C096
c097
c091
c092
C093
C096
Cc097

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

FINE SAND, DENSE

co081
co92
€093
Co096
c097

Depth to top of interval
Depth to bottom of interwval
Aquifer code

Lithology code

Description of material

RYING AMOUNTS OF SILT LAYERS

co91
c092
c093
Cc096
c097
C091
c092
c093
c096
c097

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

FINE SAND & WOOD FRAGMENTS

Cc091
c092
Cc093
Cc09%96
c097

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

FINE GRAINED SAND

co091
co092
C093
Co096
co097
CONTENT
c091
co092
C093
c096
Cco91
c0%2
C093
c096
co97
Cco91
c092
Cco093
C0S6
c097

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

WOOD CHIPS IN WASH

co91

T =th to top of interval

26

BROWN

4.

5.
110QRNR
PEAT
BROWN

5.

25.

110QRNR
SDST
GREY, GREEN, SILTY,

25.
65.
110QRNR
SDST
GREY SILTY SAND W/

65.
74.
110QRNR
STCL
GREY SILTY CLAY
74.°
92,
110QRNR
GRVL
WET GRAVEL W/SOME

92.
139.
110QRNR
£osT
GREY SANDY SILT.

1389,

148.
210QRNR
£2ST
INCREASING SAND

148.,
151.
110QRNR
EILT
151.
158.
~100QRNR
SOET
ZIICREASING SAND
158.
185
Z10QRNR
SAND
CGREY SILTY SAND W/

185.




. €092
C093
C096
c097

ORGANIC
co91
€092
c093
C096
c097

Depth to bottom of interval
Aquifer code

Lithology code

Description of material

CONTENT (WOOD CHIPS) & ICE LAYERS AROUND 215.

Depth to top of interval
Depth to bottom of interval
Agquifer code

Lithology code

Description of material

FINE GRAINED SAND

co91
c092
Cc093
c096
co97

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

SORTED SAND, W/GRVL LAYERS @ 321. &

co91
co092
€093
C096
c097
c091
co092
c093
C096
co097
Cco091
Co092
C093
C096
C097

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Agquifer code

Lithology code

Description of material

CRYSTALS

Cc091
co092
c093
co96
co97
c091
co092
co93
c036
co97

& SAND IN WASH.

Depth to top of interval
Depth to bottom of interval
Agquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

c091l Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

c096 Lithology code

c097 Description of material
DRILLING, POSSIBLE GRAVEL LENSES
c091 Depth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

c096 Lithology code

c097 Description of material
NOT FROZEN

co81 Depth to top of interval

347FT & WOOD CHIPS

DRILLER BELIEVES GRAVEL/COBBLE LENS.

27

225.
110QRNR
SAND
GREY SILTY W/HIGH

225.
265.
110QRNR
SAND
GREY SILTY, MEDIUM -
265.
336.
110QRNR
SAND
GREY SILTY WELL

336.
338,
110QRNR
SAND
SILTY SAND W/ICE
338.
355,
110QRNR
SAND
SILTY
355,
368.
110QRNR
SAND
GREY SILTY W/ICE

368.
406.
110QRNR
SAND
GREY SILTY
406.
409.
110QRNR
OTHR .
SILTSTONE ROCK CHIPS

409.
425,
110QRNR
OTHR
OCCASSIONAL ROCKY

425,
465.
110QRNR
SAND
GREY SILTY & FINE,

465.



.C092
c093
c096
c097

Depth to bottom of interval
Aguifer code

Lithology code

Description of material

STIFF W/SOME LARGE WOOD FRAGMENTS

Cc091
co92
co93
co9e6
Cc097
AMOUNTS
co91
c092
co083
C0%6
co097
co91
co92
co93
Cc096
c097
co091
co092
c093
C096
co097

SMALL FRACTION OF VERY FINE SAND, STIFF & MOIST

co91
co092
c083
C0S96
Co87

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

OF GRAVEL

Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material
Depth to top of interval
Depth to bottom of interval
Aquifer code

Lithology code

Description of material

Depth to top of interval
Depth to bottom of interval
Aqguifer code

Lithology code

Description of material

STIFF W/WOCD CHIPS.

co091
co092
Cc093
co096
Co097

MEDIUM SANZ W/GRAVEL,

{ccHt)

SILTSTONE.

c091 Derth to top of interval
co92 Depth to bottom of interval
C093 Agquifer code

c096 Lithology code

c097 Description of material
c091 Derth to top of interval
c092 Decth to bottom of interval
c093 Ag:ifer code

co096 Lithology code

cQog7 Description of material
GRAINS, VECITATION INCLUDED. WOOD CHIPS.
c091 Decth to top of interval
c092 Depth to bottom of interval
c093 Aquifer code

c096 Lithology code

c097 Description of material

Derth to top of interval
Depth to bottom of interval
Aguifer code

Lithology code

Description of material

ALTERNATING LAYER OF GREY-BLACK PA

28

474 .
110QRNR
SAND
GREY SILTY SAND,

474 .
611.
110QRNR
SAND
GREY & SILTY W/SMALL

611.
617.

110QRNR

SAND

W/WOOD CHIPS
617.
625.

110QRNR

SILT

GREY & SANDY
625.
645.

110QRNR

STCL

GREY CLAYEY SILT W/

645.
7255
110QRNR
SDST
VERY SANDY SILT,

725.
737,
110QRNR
S5DGL
GREEN SILTY FINE -

RTIALLY CONSOLIDATED

737.
739
110QRNR
OTHR
HARD STREAK
739.
745.
110QRNR
SDST
SILTY W/FEW SAND

745,
761.
1100QRNR
SAND
GREY GREEN VERY SITLY



FINE GRAINED SAND
761.

co091 Depth to top of interval
Cc093 Aquifer code 110QRNR
C096 Lithology code SAND
DARK GREY TO GREEN

co097 Description of material

29



APPENDIX 2

Summary of Ground Water Site Inventory data from

wells within 40 km of Bethel
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1DATE: 04/12/%4

LOCAL WELL NUMBER

SBO0707105DADDL
SB00707108DDDB1
SBOO707109CEDC1
SBO0707217DBECL
SB00707217DBBC2

SBO07072180DDBA1
SBO0OB06905CAABL
SE00807108DARB1
SBO08B07109CACC1
SBO0B07109CBBDL
SB00807105CDAD]
SB00B07105CDEB1
SB00807109CDCD1

SB00807103CDCD2

SB008071095CDCD3

SE00807105CDDC]
SBO0807108CDDD1
SBO0BO7109DCCBL
SBO0BOT110BACD]
SB00807110BACD2
SBOOB0T110BACD]

5BO0B07115DDCCL
5B00807115DDCC2

SBOOB07117ABCD1001 80003

SB008B07117ABCD2

SBO0OBO7117ACAB1
SBO0BO7122ABAC1
SBOOB07122DDACL
SBO0B07213ACBBL
SBO0B07213BDADL

SBO0B07214CAEE]L

SBO0OBO7214CACC]

SBO08B07214CACC2
SBCOB07214CCEC]
5B01006732CBECZ
SBO1006936DCAAL

001
001
o001
001
001

001
001
001
009
006

003
004
010

010

007
oos
005

ool
ool

001

001
o0l

001

002
ooz
00l
002
001

001

oo2

ooz
003
001
001

PRIMARY
UsE DEPTH
OF OF WELL
WATER  (FEET]

79.0

71.8
116
200
116

b - BN |

122
145

399

(- B B |

112
85.0
39.0

ccc

4] 800.
u 789.

H 421
H o5

u 350
u 20.0

u 15.5

187
18.0

u 165
2 51.0
u 75.0
T 421

T 434

P

651.

T 202

185

290
33.0

200

L~ B Y ]

WATER
LEVEL
(FEET)

15.75

8.00

8.00

8.60
11.00

25.00

-00

57.49

60.00

10.40

BETHEL - 25 MILE RADIUS

DATE
WELL

COMSTRUCTED

03-05-63
01-01-61
01-01-64
01-01-59
11-21-64

03-26-69

04-27-72
01-01-60

01-01-55
01-01-55
01-01-55

09-20-80

09-30-80

09-01-69
08-04-72
05-01-56

06-01-55
06-11-55

06-11-55

04-05-49
12-01-48

01-01-52

01-01-48
01-01-54
01-01-51
01-01-58
12-01-58

11-12-62

02-27-5¢

01-01-49
12-27-61
04-06-70
07-23-66

3

OWNER

USBIA OSCARVILLE

NAPAISKIAK VILLAGE

USBIA NAPASKIAK
VSBEIA NAPAKIAK
VBSIA NAPAKIAK

USBIA NAPAKIAK
USBIA KWETHLUK
BETHEL HEIGHTS
NICHOLSON A.L.
BETHEL SCHOOL

LEIB MAX
SCHMIDT ALBERT
USPHS BETHEL

BETHEL AQUIFER THERM

DOE BETHEL THERMAL S

BETHEL AQUIFER THERM
DOE BETHEL THERMAL S

NORTHERN CCMMERCL
MENDOLA JOE
AX HEALTH BETHEL

AX HEALTH BETHEL

AR HEALTH BETHEL

AK. HEALTH BETHEL

FAA BETHEL
FAA BETHEL

USPHS BETHEL

USPHS BETHEL
USAF BETHEL
US ARMY BETHEL
FAAR BETHEL
FAA BETHEL

USBIA BETHEL

USAF BETHEL

USAF BETHEL
USAF BETHEL
USBIA AKIAK
USBIA AKIACHAK

ASSIGNOR
OF CTHER
IDENIIFIER

NAPAKIZX
MAPAKILE

UsGs
usGs

WALLER 1357 OFR
WALLER >357 CFR
WALLER 2357 OFR
USPHS

Uss 4117

ATES - TRW
TRW JOZ NUMBER
BETHEL ~=ERM PJ

ATES - TRW
uUss 4117
TRW JC= NUMBER

BETHEL THERM PJ
NC

WALLER -:27 OFR

WALLE OFR
ADH BETHZL
usGs
ADH BETEEL
usGs
OFR

WALLER QOFR
WALLER OFR
WALLER OFR
WALLER CFR
UsGs
UsSBIA
USAF
PROF PBi:F Zl1-D
WALLER S QOFR
FROF Px:F Z01-D

T OFR

WALLER _:Z

OTHER
IDENTIFIER

BIA SCHOOL
VILLAGE

BET-18
BET-17

BET-01
BET-12
BET-10
TEST HOLE1
LO6

BORING 0-1
1008700107
BORING 0 1
BORING 0-2
LO6

1008700101
BORING 0 2
WELL-1

BET-14

BET-08
TEST HOLEl
BET-08A
TEST HOLE2
BET-08B

TEST HOLE3
BET-03
BET-03A

PAGE 1

TYPE
OF LOG
AVAILABLE

o190 00



APPENDIX 3

Selected ground water-quality data

for the FAA well at the Bethel Airport

32 APPENDIX A-3



55 7*“‘ \/Q CA WALTEHR J. HICKEL, GOVERNOR

DEPT. OF ENVIRONMENTAL CONSERVATION

PAGE 1 of 2
Volatile Organics Analysis Data Sheet .
Lab Name: Douglas Lab Facility . PWS No.:271122
Method Cecde: EPA 524.2 o Chain of Custody:NA
Matrix: Water - . Sampler No:SH271122
Date Sampled: 8/27//91 ' Lab File LD: >1T04M: ¢
Date Recaived: 8/27/91 g =g Dilution Factor: 1.0000
Date Analyzed: 9/05/91 A Location:FAA BETHEL TRANSIT
Laboratory No.:91DEC101400 Project: VOC MONTTORING

Note: Keported values less than the Method Letection Limit are cstimated.

e R R I I N L I I I T - -
------------ L I I T R I I I T T T I I R R
I L I I I T I I S CRL R B R
Q80 aqg Pt sl Pl Rl At s sssnissnan L AL R B T I R B I B T R I R

............... L I T I I R I I T B T T

UNITS: ug/1l MDL

Renzene 0.0 <1.0
Bromobenzene 0.0 <1.0
Bromochloromethane 0.0 <1.0
Bromodichloromethane 0.0 <1.0
Bromoform 0.0 <} 0
Bromomerthane n.o «<1.0
n~Butylbenzene 0.0 <1.0
sec-Butylbenzene 0.0 <1.0
tert-Butylbenzenae 0.0 <1.0
Carbon Tetrachloride 0.0 <1.0
Chlorobenzenc 0.0 <1.0
Chlorodibromomethans 0.0 <1.0
Chlorcethane 0.0 <1l.0
Chloroform ~.7) <1.0
Chloromethane 0.0 <1.0
o-Chloroteluene 0.0 <1.0
p~Chlorntoluane 0.0 <1.0
1,2-Dibromo~3-chloropropane 0.0 <l.0
Dibromomethane 0.0 <l1l.0
1,4=Dichlorobenzcne 0.0 <1.0
n~Dichlorobenzene 0.0 <1.0
o~Dichlorcbenzene 0.0 <140
Dichlorodifluoromethane 0.0 <3.0
1,1-Dichloroethane 0.0 <1.0
1,2=Dichlorcethane 0.0 <1.0
1,1l-Dichloroethylene 0.0 <1.0
cis-1,2-Dichloroethylena 0.0 <1.0
frans=1,2-Dichloroethylene 0.0 <1.0
Dichloromethane Nn.0 <1.0

aslalyst &7 ﬁ:}%!g‘ = Date /d g 7‘9:‘1-
Reviewed 421 o % iﬁi ) Date //(ﬁa‘/f/

EIGD-'J ©7e87 147 L06:13L 09p/07h-11¥  69:60 (NHL) D6 .ST- "AVH



- - - WALTER J. HICKEL, COVENNOR

DEPT. OF ENVIRONMENTAL CONSERVATION

Page 2 of 2
Volatile Organics Analysis Data Sheet
Lab Name: Louglilas Tab Facility PWS No.:271122
Method Code; EPA 524.2 Chain of custedy: NA
Matrix: Water Sampler No:SH271122
Date Sampled: 8/27/91 Lab File ID: >1I04M::
Date Reccived: 8/27/921 Dilution Factor: 1.00000
vate Analyzed: 9/05/91 Location:FAA BETHFET. TRANSIT
Laboratory No.:91DEC101400 Project: VOC MONITORING

Note: Reported values less than the Method Detection Limit are estimated.

L R R L R T I O T R T U R O B I I B I O T T I e
............ L R I R L I I L I TR B R R
L R L R A I B B T N R L I I T T I I I I T T R T I

R R I B L T I I I I R L L L B R Y R N N N R R

UNITS: ugy/1l MDL
1,2-Dichloropropane 0.0 <1.0
1,3-Dichloropropane 0.0 <l.0
2,2-Dichloropropanae 0.0 <1.0
1,1-Dichloropropene 0.0 <150
1,3-Dichloropropene n.n <i.o0
Ethylbenzena 0.0 <l.0
Ethylene Dibromide 0.0 <1.0
Fluorotrichloromethane 0.0 <1.0
Hexachlorobutadiene 0.0 <l.0
Isopropylbenzene 0.0 <1l.0
p-Tsopropyltoluenc 0.0 <1.0
Naphthalene 0.0 <1.0
n-Propylbenzene 0.0 <1.0
Styrene 0.0 <1.0
1,1,1,2=Tetrachlorcethane 0.0 <1.0
1,1,2,2-Tetrachlorovethane 0.0 <1.0
Tetrachlorcethylane V.9 <1.0
TTHM 7
Toluene 070 <«i.0
1,2,3-Trichlorobenzena 0.0 <1.0
1,2,4~Trichlorobenzene 0.0 <1.0
1,1,1-Trichlorcethane 0.0 <l.0
1,1,2,-Trichloroethans 0.0 <1.0
Trichlorcethylene 0.0 <1.0
1,2,3-Trichloropropane 0.0 <l1.0
1,2,4=-Trimethylhenzena 0.0 <1.0
1,3,5-Trimethylbenzene 0.0 <1.0
Vinyl Chloride n.0 <3.0
p=Xylene 0.0 <1.0
n-Xylene 0.0 <1.0
o-Xylene 0.0 <1.0

X -
analyst Ja'/ %*"a 27 Date __/0-27-5/
7
Reviewed df&& 2 7 £ Date /ﬂ@c/?/ .
/
pa— - —— - ——— = = c- e
£00 'd 1087 l Z L06:13L 09b/02p-11Y  6P:60 INHL) b6 .87~ "AVW

34



. = ka5 WALTER J. HICKFL. GOVERNOR

DEPT. OF ENVIRONMENTAL CONSERVATION

PAGE 1 of 2
Volatile Organics Analysis Data Sheet
Lab Name: A.D.E.C. Juneau Laborato;y ~,;=m. PWS No.:271122

Method Code: UE EPA 524.2 'w-,. . .. 4Y"'!. “l:Chain of Custody:NA
giﬁilﬁm' e 1/06/92 s, B4 :s,:gplﬁ o0 2711313:@
: e File | - ¥
Date Analyzed: 1710752 €5 % 3L JocaviontFAN DETHEL TRAN
ate : - = e ocation: SIT
Labeoratory No.:92DEC100073 Project: VOC MONITORINC

Note: Results reported below the MDL are estimated.

LU RLEE A B BT O B B I I L ] B o s as®lawts»s%es5Ba0sssssssseres=esaas [ E R R R

L R R T N L L R I O O I T R I T R R R I R I I I -
AL L B I B O B B B B R L L N R I T T I T O R IR NN e N

--------- 80 aslanata Rl B ste el lccsssriv s sl saecd it seldsidhoset tgiisensesaacasass

UNITS: ug[l L
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
n=putylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chlorcform
Chloromethane
o-Chlorotoluene
p-Chloroteoluene
1,2=Dibrome-3-chloropropane
Dibromomethane
1,4-Dichlorobenzene
m=Dichlorobenzene
o-Dichlorobenzene
Dichlorodif luoromethane
1,1-Dichlorocethans
1,2-Dichloroethane
1,1-Dichlorcethylene
cis~1,2-Dichloroethylane
trane-1,2-Dichloroethylene
Dichloromethane

Analyst QL%Q pate _/~27-%. :
Reviewed 422 ;&g ‘Zié ég—Lﬂ- Date ["‘3/"‘22 ‘

7087 1.7 L06:13L 09b/07b-119  69:60 (NHL) D6 ST~ "AVH

DOODOQODOOOCD
- = . a = L . - a

DQDOGOOOOGO_UODOUDGODOODOQDOUD

CO0O0000O00O0O0ODOO0OCOO0OO0COO0 DOQOOOOD%

- L4 L] L] . . L] . - = . L] L] . . - 1] [ . - . Ll

oO0O0o0oOCQCOCOOQOO0OQCO
LLWWUWNNWRAWLWLUWURRLAUTFAOANWLOLNNENAAWLOAAENLN

p00 "4
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DEPT. OF ENVIRONMENTAL CONSERVATION

Page 2 of 2
volatile Organics Analysis Data Sheet

Lab Name: A.D.E.C. Juneau Laboratory PWS No.:271122

Method Code: U& EPA 524.2 Chain of custody: NA
Matrix: water Sampler No: 271122

Datc EBampled: 1/06/92 Lab File ID: >1A13P::
Date Received: 1/08/92 Dilution Factor: 1.0000V
Date Analyzed: 1/13/92 Location:FAA BETHEL TRANSIT
Laboratory No.:92DEC100073 Project: VOC MONITORTING

Note: Results raported below the MDL are estimated.

CRLEL IR B BT O L L B B B B R R R I L I I IR R A R I S I L I

L L I R O O O B I R B R B A I T R - .=
L R T T L L B R I R R I I O T I S S LR R R I O I B B O O I ]
L R O I I I | L R I Y

S APV AN B Emes e aansen LR

1,2-Dichloropropane n.o 0.3
1,3-Dichloropropane 0.0 v.2
2,2-Dichloropropane 0.0 0.5
1,1~Dichloropropena 0.0 0.4
1,3-Dichloropropene 0.0 0.2
Ethylbenzena 0.0 0.2
Ethylene Dibromide 0.0 n.2
Fluorotrichloromethane 0.0 0.4
Hexachlorobutadicne 0.0 0.3
Isopropylbenzene 0.0 0.2
p~Ilsopropyltoluene 0.0 0.4
Naphthalene 0.0 0.4
n-Propylbenzene 0.0 0.4
Styrene 0.0 0.2
1,1,1,2-Tetrachlorocthane 0.0 0.3
1,1,2,2=-Tetrachloroethane 0.0 0.3
Tetrachloroethylene 0.0 0.4
TTHM «5

Toluene 0.0 0.2
1,2,3-Trichlorobenzene 0.0 0.3
1,2,4-Trichlorobenzaene 0.0 0.2
1,1,1-Trichloroethane 0.0 0.3
1,1,2,=Trichlorocethane 0.0 0.3
Trichloroethylene 0.0 0.2
1,2,3-Trichloropropane 0.0 0.5
1,2,4=-Trimethylbenzene 0.0 0.4
1,3,5-Trimethylbenzens 0.0 0.4
Vinyl Chloride 0.0 0.5
p-Xylene 0.0 0.2
n-Xylene 0.u 0.2
o=Xylene 0.0 0.2

Analyst _1&7 Date /< 27-G2 .
Reviewed Qﬁgfm /?f pate /[—3/~7Z.
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DEPT. OF ENVIRONMENTAL CONSERVATION

PAGE 1 of 2
Volatile Organics Analysis Data Sheet
Lab Name: A.D.E.C. Juneau Lahoratoriﬁ lITER. PWS No.:271122
Method Code: US FPA 52412 pwSs.COMP Chain of Custody:NA

Matrix: Water gNTERED Sampler No: 271122

Datc Sampled: 4/27/92 Lab File ID: >1D29T::
Date Receivad: 4/28/92 MAY 1 1 992 Dilution Factor: 1.0000
Date Analyzed: 4/30/92 Location: FAA BETHEL TRANSIT
Laboratory No.:92DEC100843 Project: VOC MONITORING

Note: Results reported below the MDL are estimated.
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L R T I T e L R B ) R I R I I R

UNITS: ug/l

e

Benzene

Bromobenzene
Bromochleoromethane
Bromodichloromethane
Bromoform

Bromomethane
n-Butylbenzene
sac-Butylbenzene
tert-Butylbenzene
Carbon Tetrachloride
Chlorcbenzene
Chlorodibromomethane
Chlorcethane

Chloxroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
1,2=Dibromo-3-chloropropane
Dibromomethane
1,4-Dichlorobenzene
m-Dichlorobenzene
o-Dichlorcbenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cis=1,2-Dichloroethylene
trans-1,2~-Dichlureccthylene
Dichloromethane
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Analyst _Av; Date 5/- /[!/ Q 7 "
Reviewed Date 22%[ 22 i
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Page 2 of 2
Volatile Organics Analysis Data Sheet '
Lak Name: A.D.E.C. Juneau Laboratory PWE No.:271122

Method Code: US EPA 524.2 Chain of custady: NA
Matrix: Water Sampler Nu: 271122

Date Sampled: 4/27/92 Lab File ID: >1D29T::
Date Received: 4/28/92 Dilution Factor: 1.00000
Date Analyzed: 4/30/92 ) Location: FAA BETHEL TRANSIT
Laboratory No.:92DEC100843 PZOJect° VOC MONITORING

Note: Results reported below the MDL are estimated.

L I S & 4 & 2 aaamasnsasdassasacces e P s S ES e Se s e s s a P SeTERS LA L B B T B BN

UNITS: ug/l MDL
1,2-Dichloropropanc 0.0
1,3=Dichloropropane
2,2-Dichloropropane
1,1-Dichlorcpropene
1,3-Dichloropropene
Ethylbenzene
Ethylene Dibromide
Fluorotrichloromethane
Hexachlorobutadiene
Iscpropylbenzene
p—Isopropyltoluene
Naphthalene
n=Propylbenzene
Styrene
1,1,1,2=Tetrachloroethane
1,1,2,2-Tetrachloroethanc
Tetrachloroethylene
TTHM
Toluene
1,2,3~-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichleorcethane
1,1,2,=Trichloroethane
Trichloroethylene
1,2,3-Trichloropropanc
1,2,4-Trimethylbenzens
1,3,5=Trimethylbenzene
Vinyl Chloride
p=Xylene
m—-Xylene
o=Xylene
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DEPT. OF ENVIRONMENTAL CONSERVATION
PAGE 1 of 2
Volatile Organics Analysis Data Sheet

lab Name: A.D.E.C. Juneau lLaboratory PHS No.:271122
Method Code: US EPA 524.2 Chain of Custody:NA
datrixv: Water Sampler No: 271122
Date Sampled: 7/1/92 Lab File ID: >1GO8H::
Date Received: 7/2/92 ‘Eglutinn Factor: 1.0000
Date Analyzed: 7/08/92 M?‘-ﬁ cation:FAA BETHEL TRANSIT QTR
Laboratory No.:92DEC101413 . Rﬁ?‘c WM Project: VOC MONITORING
Note: Results reportcd below the ooy astiﬂa‘ted.
----------------------- .-.....--....'.?.ﬁt- ® p A & e B Y WS E RPNy e
SR —————— cerenreeann Qe e o Kb mm e o mim e wmmm e e
UNITS: ug/1 MDL
Benzene 0.0 0.2
Bromobenzene 0.0 0.3
Bromochloromethane 0.0 0.2
Bromodichloromethane 0.0 0.4
Bromoform 0.0 0.6
Bromomethane 0.0 0.3
n-Butylbenzene 0.0 0.4
asec-Butylbenzene 0.0 0.4
tert-Butylbenzene 0.0 0.2
Carbun Tetrachloride 0.0 0.4
Chlorobanzene 0.0 0.2
Chlorodibromomethane 0.0 0.4
Chloroethane 0.0 0.3
Chloroform 1.5 0.5
Chloromethane 0.0 0.6
o-Chlorotoluene 0.0 0.4
p-Chlorotoluene 0.0 0.5
1,2-pibromo-3=-chloropropane 0.0 0.4
Dibromomethane 0.0 0.2
1,4-Dichlorobenzene 0.0 0.5
m=Dichlorobenzene 0.0 0.3
o-Dichloxobcnzene 0.0 0.3
Dichlorndifluoromethane 0.0 0.4
1,1-Dichlorocethane 0.0 0.3
1,2-Dichloroaethane 0.0 0.2
1,1-Dichlorcethylene 0.0 0.2
cis=1,2-Dichlorocethylene 0.0 0.3
trane-1,2-Dichloxroethylene 0.V 0.3
Dichlorometnane 0.0 0.3

Analyst Date 232;2424. 5

_.@_A"L_iéw_
Reviewed ﬂbu‘q_g%ﬁ_ Date Zé 2 (=D
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A WALTER J. HICKEL, GOVERNOR

DEPT. OF ENVIRONMENTAL CONSERVATION

Volatile Organics Analysis Data Sheet
Lab Name: A.D.E.C. Juneau Laboratory

Method Code: US EPA 524.2
Matrix: Water

Date Sampled: 7/1/92

Date Received: 7/2/92

Date Analyzed: 7/08/92
Laboratory No.:92DEC101413

U B B A B O L R O B B B O

- w

1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
1,3-Dichloropropene

Ethylbenzene

Ethylene Dibromide
Fluorotrichloromethane
Hexachlorobutadiene
Isopropylbenzene
p-Isopropyltoluene

Naphthalene

n-Propylbenzene

Styrene

1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene

TTHM
Toluene

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane

1,1,2,-Trichlorocethane

Trichlorocethylene

1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene

Vinyl Chloride
p—-Xylene
m-Xylene
o-Xylene

Analyst

Reviewed

" Page 2 of 2

PWS No.:271122
Chain of custody: NA

Sampler No: 271122
Lab File 1ID:

Dilution Factor:
Location: FAA BETHEL TRANSIT QTR
Project: VOC MONITORING

Note: Results reported below the MDL are estimated.

UNITS: ug/l
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CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

o i

5633 B STREET ANCHORAGE, ALASKA 99518 TELEPHONE (807) 562-2343 FAX: (907) 561-5301

AMALYSIS RESDL2S for INVOICR & 53700

Chenlub Ref.% 92.2066 Sanple &

Claent Sanple ID : DRINKTNG WATER FAA BETHEL WSM SINK

PHSID : 271122
Collected : 08/12/92 4 08:30 hre.
Recolved : 05/12/92 ¢ 15:05 haw.

Pressrved with : AS REQUIRED

Analysis Cobpleted  : 11/13/92
Laboxatory Supervisor : SIEPHEX C. IDL

1 JMatriz: WATIR

Client Name :EEDERAL AVIATION ADMINISTRATION
Client Aect :PEDAVIA

BPOF :DYFAD4-52-P-20046 POF :

Regt :
Ozdezed By

Send Reports to:
A)FEDBRAL AVIATION ADNINISTRATION
2)DOT ZAA BET SEO

Parametez Resulte Onits Method A1lowable Linits
GROSS ALPHA LT 2 pC1/L EFA 900.0 15
Sanple  ROUTINE SAMPLE COLLECTED BY: R. ATEINS, WITMESSED BI C.5.
Rebarks: RESULT AMALIZED BY CONTROLS POR ERVIRONMENTAL POLLUTION, INC., SAKTA
FE. NEW MEXICO.
1 Tests Performed * Sse Specinl Instructions Lbeve UA=Unavailable

FD- None Detectsd
¥A- Not Analyzed

** See 3ample Remazke Lbove
LI-Less Then, GT=Greater Thas

010 °d

@SGS Member of the SGS GroLp (Soclélé Générale de Surveillance)

(S8C 1LT £06:73L 09p/0Th-T1¥

A1
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CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

ANALYSIS RESULIS for INVOICE # 55455
Chemlab Ref.$ 92.3192 Sampls # 1 Marrix: WAIZR

5633 B STREET ANCHORAGE, ALASKA 99518 TELEPHONE (907) 5622343 FAX: (907) 561-5301

Client Sample ID : DRINEING WATER BBTHEL FAA TRANSIENT QTRS Cliant Nane :PEDERAL AVIATION ADMINISTRATION
PWSID = 271122 Client hect :FEDAVIA

Collected : 07/01/92 @ 11:23 hra. BPOY :DYFA04-92-P-20046 PO} :
Racelvad : 07/01/92 @ 14:12 hre. Regf :

Preserved with : A3 REQUIRED Ordered By :CHARLRS 3MITH

Analysis Conplated  : 11/13/92 Sexd Rsports to:

Labozatory Supervinor ;

Nelsaeed By :(

2)D0T IAA BET SFO

EPEEN C. EDE 1)FEDERAL AVIATION ADMINISTRATION

Paramater Results Onits Method Allovable Limita

------- -

GROSS ALPEA 1T 2 i/l EPA 00.0

Sample  ROUYINE SAMPLE COLLECTED BI: WILLIAM BOULL, WIINESSED BY C.A.
Romarks: RESOLT ANALTZED BY CONTROLS FOR ENVIROMMENTAL POLLUTION, INC.. SANTA

15

TE, NEW MEIICO.
1 Teste Performed * Sos Special Instruetions Above UA=Trarailable
¥D- None Datected *® Seo Samples Raparks Lbove
¥i= Not Analyzed LT-Leas Than, GI=Grester Than

@ SGS Member of the SGS Group (Sociélé Géndrals 2e Surveillance)

110 4 7887 107 L06:73 307075~
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CHEMICAL & GEOLOGICAL LABORATORY

A DIVISION OF COMMERCIAL TESTING & ENGINEERING CO.

5633 B STREET ANCHORAQE, ALASKA 99518 TELEPHONE (907) 362-23¢3 PAX: (907) 561-5301

ANALYSIS RESULTS for INVOICE ¥ 56793

Chenlab Raf ¥ 92,3988 Sample ¥ | Matrix: WATER
Client Sample ID : W3M SINE Clisnt Fanme :FEDERAL AVIATION ADMINISTRATION
PHSID : 7122 Client Aect FEDAVIA
Collucted : DB/05/92 0 08:00 hxs. BPOF :DIFAO4-92-P-20046 PO} :WONE RECEIVED
Recelved . 0B/06/92 ¢ 08:30 hx». Rogh -
Preasexved with : AS REQUIRED Ordered by
Analysis Completsd 1+ 11/13/92 Send Reports to:
Labaratary Suparvisor : STEPERN C. RDE 1)EEVERAL AYIATION ADMINISTRATION
Released By : / < . 2)D0%, FAA, BET, SPO
Paranater Rerults Ontts Mathed Mlovable Limite
GROSS ALPHA LT 2 pCa/L EPA §00.0 18
Sanpls  ROUTINE SAMPLE COLLECTED BI: K.A.
hemarks: AESOLT AMALIZED BY COWTROLS POR ENVIROMMEWTAL POLLUTION, INC., SANTA
FE, WEW METICO.
1 Tosts Pexformed * Soo Jpesial Instructions Above OheUnaveilahln

¥D~ Hona Datacted
A= Wot Analyzed

*% 3es Sanple Remarks Above
LYLues Ihan, BY-Oreater Than

@SGS Murnber of thy SGS Gruup (Suviele Generale Je Suiveillanve)

(ro'd

1687 [LT L06:73L

B
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BE T  Jp L, <HER
NORTHERN TESTING LABORATORIES, INC.

2505 FAIRBANKS STRGET AMCHORAGE. ALAEKA 09503 SD7-277-B3TH = FAX 274-3845
3330 INDUSTNILAL WaY FAIRBANKS. ALASKA 89701 S0r450-3118 = FAX 4553120
Federal Aaviation Administration Report Date: 06/22/90
222 West 7th Avenue, #14
AAL-463 Date Arrived: 05/14/90
Anchorage AR 99513-7587 Date Sampled: 05/14/90
Time Gampled: 0930
Attn: Harry Gilmore Collected By: RA

Flag Definitions

U = Below Detection Limit
Our Lab #: A100514 DL Etated in Result
Location/rroject: raa pethel B = Below Regulatory Min.
Your Sample ID: Tapwater-Club H — Above Reyulalory Max.
Sample Matrix: Water E = Below Detection Limit
Comments: Estimated Value
Method Parametar Units Result Flag
EPA 206.2 Arsenic mg/1l 0.001 U
EPA 208.2 Barium mg/l 0.08
EPA 213.2 Cadmium mg/1 0.0011
EPA 218.2 Chromium mg/1 0.002
EPA 239.2 Lead mg/l 0.0029
EPA 245.1 Mercury mg/l 0.0003
EPA 270.2 Selenium mg/l 0.007
EPA 272.2 Silver mg/1l 0.003 U
EPA 306.0  Nitrate-n ng/1 0.6
SM 413C Flunride mg/l 0.1

Reported By: francois Rodigari
Anchoraga Operations Manager

€10 'd (687 [L7 L06:M3L @ 09p/0T%-TT%  7€:60 (NHL) D6 ST- "AYK
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