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Environmental Overview and Hydrogeologic 
Conditions at Aniak, Alaska

By Joseph M. Dorava

Abstract

The remote Native village of Aniak, on the flood plain of the Kuskokwim River in southwest­ 
ern Alaska, has long cold winters and short summers that affect both the hydrology of the area and 
the lifestyle of the residents. Aniak obtains its drinking water from a shallow aquifer in the thick 
alluvium underlying the village. Surface spills and disposal of hazardous materials combined with 
annual flooding of the Kuskokwim River may affect the quality of the ground water. Alternative 
drinking water sources are available but at significantly greater cost than existing supplies. The 
Federal Aviation Administration owns or operates airport support facilities in Aniak. They wish to 
consider the subsistence lifestyle of the residents and the quality of the current environment when 
evaluating options for remediation of environmental contamination near their facilities. This report 
describes the history, socioeconomics, ground- and surface-water hydrology, geology, climate, 
vegetation, soils, and flood potential of the areas surrounding the Federal Aviation Administration 
sites in Aniak.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airport, 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 environmental studies, 
the FAA requires information on the hydrology and geology of areas surrounding the sites. This 
report, the product of compilation, review, and summary of existing hydrologic 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 Aniak, Alaska. Also presented in this report is a description of the 
history, socioeconomics, and physical setting of the Aniak area.

BACKGROUND 

Location

Aniak is located in southwestern Alaska (fig. 1) at latitude 61 034'42" N, longitude 159°31'20" 
W., approximately 145 km northeast of Bethel and approximately 515 km by air west of Anchor­ 
age. Aniak is on the south bank of the Kuskokwim River at the upstream end of Aniak Slough, 
approximately 2 km downstream from the mouth of Aniak River. The location of the village was 
originally selected by early settlers because they needed water courses for transportation (Oswalt, 
1980).

INTRODUCTION 1
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Figure 1. Location of Aniak
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History

The local area near the Aniak River played an important role in the Alaska gold rush of 
1900-01 when prospectors from Nome discovered placer deposits in the headwaters of the Aniak 
River (Oswalt, 1980). In 1914, the first homestead settlement was established at the current loca­ 
tion of Aniak, and a territorial school opened there in 1936. Construction of an airfield was begun 
in 1936, followed by the erection of the White Alice radio-relay station in 1956. Aniak was offi­ 
cially incorporated on April 4, 1972 as a second class city (Federal Emergency Management 
Agency, 1990). The airfield provided a transportation link, and the White Alice radio-relay station 
provided a communications link for the military (Reynolds, 1988). These two projects brought new 
jobs, people, and growth to Aniak.

In 1939, the population of Aniak was 122; in 1950 it was 142; in 1960 it was 308. In 1970 it 
dropped to 205, but increased to 355 in 1979, and to 578 by 1991 (Alaska Department of Commu­ 
nity and Regional Affairs, written commun., 1993). Native residents of Aniak are shareholders in 
the Kuskokwim Corporation, an association of 10 middle Kuskokwim River village corporations 
merged to consolidate ownership and management of lands conveyed to the village corporations 
in accordance with the Alaska Native Claims Settlement Act (Burns and others, 1975). The Aniak 
village Native corporation and the Kuskokwim Corporation are also associated with the larger 
regional Native corporation, the Calista Corporation.

The FA A has had facilities in Aniak since 1940, when they began air navigation support. The 
FAA facilities in Aniak include navigational aids, living quarters, and a service area located near 
the southeastern end of the runway. A glide-slope facility and runway lighting are near the north­ 
western end of the runway, a non-directional beacon facility is near the end of the road about 5 km 
west of the village (section 3, fig. 1), and a remote communications outlet facility is near the radio 
towers (section 10, fig. 1). A detailed account of FAA owned, leased, or transferred properties in 
Aniak and a listing of suspected sources of contamination near these facilities can be found in an 
environmental compliance investigation report of the FAA facilities in Aniak (Ecology and Envi­ 
ronment, Inc., 1992).

Socioeconomics

Aniak is a service and transportation center for area communities and serves as a transfer 
point for the commercial fishing industry. In 1990, about 70 percent of the population was Native 
Alaskan (Indian, Eskimo, or Aleut) (U.S. Bureau of Census, 1991). The Native population of 
Aniak is represented by a five-member traditional council that administers federally sponsored 
assistance programs (Alaska Dept. of Community and Regional Affairs, 1979). The governmental 
functions of Aniak are administered by an elected mayor and a seven-member village council.

Aniak (fig. 2) has three schools, approximately 100 single-family homes, a 20-room hotel, 
movie theater, post office, airport, a small-engine repair shop, 2 stores and a 13-room lodge (Alaska 
Department of Community and Regional Affairs, 1979). The airport, which consists of a 
1.8-km-long gravel runway along the southern edge of the village, serves as the main transportation 
link to most other communities. No road access is available to Aniak from the rest of Alaska, and 
the only year-round access is provided by the airport. The Kuskokwim River serves as a transpor­ 
tation corridor for boats and barges during open water and for snowmobiles and dog sleds during
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the winter. Electricity is provided by the privately owned Aniak Power and Light Company, which 
operates diesel-powered generators and a village-wide power distribution system. No public water 
supply system exists in Aniak; however, a central sewage collection system built in 1984 (Alaska 
Department of Environmental Conservation, 1986) and improved in 1990 (Joel Neimeyer, U.S. 
Public Health Service, written commun., 1993) serves most of the village.

The economy of Aniak is based principally on government and service industry employment 
(Alaska Department of Community and Regional Affairs, 1979). This limited cash income is sup­ 
plemented by a subsistence lifestyle in which a family's livelihood is generated from the land. The 
main source of subsistence food is fish migrating up the Kuskokwim River, such as the five pacific 
salmon (chinook, coho, sockeye, chum, and pink) (Francisco and others, 1991). This supply is sup­ 
plemented by the resident fish which include sheefish, whitefish, char, rainbow trout, burbot, Arctic 
grayling, northern pike, blackfish, and longnose sucker. Other subsistence food sources include 
waterfowl, furbearers, black bear, brown bear, caribou, and moose which migrate through the local 
area or live close by. These natural food sources are supplemented by limited vegetable gardening 
and gathering of seasonal foods such as wild berries and waterfowl eggs. More than 3 million 
migratory waterfowl annually use the flyways along the Kuskokwim and Yukon Rivers near Aniak 
(Alaska Planning Group, 1974).

PHYSICAL SETTING 

Climate

Aniak is situated on the northeastern border of the Yukon-Kuskokwim Coastal Lowlands 
south and west of the Kuskokwim Mountains (Wahrhaftig, 1965). The climate of Aniak is transi­ 
tional between maritime during the summer and continental in the winter (Hartman and Johnson, 
1984). Aniak has great diurnal and annual temperature variations. Low precipitation, low cloudi­ 
ness, and low humidity are typical in the winter; cloudy, humid conditions characterize the sum­ 
mer. Freezing of the Kuskokwim River typically occurs after October (Alaska Department of 
Community and Regional Affairs, 1979), and May 13 is the average day for break-up computed 
from 26-years of break-up dates for the Kuskokwim River at Aniak (Federal Emergency Manage­ 
ment Agency, 1990). The mean annual temperature is -2.1 °C, but temperatures range from a July 
mean maximum of 18.3 °C to a January mean minimum of about -22.4 °C (Leslie, 1989). Mean 
annual precipitation is about 489 mm; approximately 1,425 mm of snow falls annually. Most rain­ 
fall occurs in August and September. Mean monthly temperature, precipitation, and snowfall are 
summarized in table 1.

Vegetation

Vegetation in the Aniak area consists of a closed spruce-hardwood forest along the 
Kuskokwim River, wet-tundra near sloughs and lakes southeast of Aniak and an alpine tundra on 
the dry upland slopes north of the village (Viereck and Little, 1972). The forested areas have widely 
spaced mature white spruce, black spruce, tamarack, white birch, poplar, and cottonwood with an 
undergrowth of willow and young cottonwood (U.S. Army Corps of Engineers, 1986a, 1986b; 
Hartman and Johnson, 1984). Tall grasses and some moss form the ground cover (U.S. Army Corps 
of Engineers, 1986a, 1986b). The alpine tundra areas near Aniak are covered with lichens, mosses, 
sedges, dwarf birch, lingonberry, crowberry, Labrador tea, and other low growing shrubs (Tolbert 
and Pollock, 1964).
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Bedrock Geology

Aniak is located in the Central Kuskokwim Region on the flood plain of the Lower 
Kuskokwim River (Cady and others, 1955). The broad lowlands around Aniak slope gently upward 
to the Kuskokwim Mountains on the east and to mountains west of the Aniak River. Bedrock expo­ 
sures along the Kuskokwim River north of Aniak are defined as the Gemuk Group and consist of 
andesitic or basaltic flows and volcanic breccia interbedded with siliceous siltstone, graywacke, 
and small amounts of calcareous conglomerate, and limestone (Cady and others, 1955; Hoare and 
Coonrad, 1959). The migration of the Kuskokwim River northward beyond these relatively resis­ 
tant rocks is unlikely (U.S. Army Corps of Engineers, 1986a).

Surficial Geology

Thick deposits of Quaternary sediment overlie most of the bedrock in the Aniak area (Hoare 
and Coonrad, 1959; Krause, 1984). These deposits consist of three major types: overbank flood 
deposits, slack water deposits, and bar accretion deposits.

The overbank flood-plain deposits consist of interbedded silt and fine sand that overlie and 
mask older bar accretion deposits. The overbank flood-plain deposits range from 1 to 10 m thick 
and occupy most of the well-drained areas of the Kuskokwim River flood plain near Aniak 
(Krause, 1984). These deposits were emplaced during repeated overbank flood flows and form the 
high, relatively flat interchannel areas of the flood plain. Permafrost forms in these deposits in 
shaded areas and along north-facing slopes.

The slack water deposits in sloughs and oxbow lake formations south of Aniak differ from 
the flood-plain deposits only because they contain a higher proportion of organic matter (Krause, 
1984). Slack water deposits overlie bar accretion deposits and underlie or are interbedded with 
peat. These deposits are formed when overbank flood waters are confined in sloughs or other 
depressions and sediment settles out.

Bar accretion deposits occupy the banks and bars of the Kuskokwim River adjacent to Aniak 
(Krause, 1984). These bar accretion deposits consist of interstratified sand and gravel with minor 
amounts of silt. They are formed by river channel and point bars moving along the Kuskokwim 
River. Bar accretion deposits along the river are free of permafrost and the low silt content of these 
deposits should prevent permafrost from forming.

Soils

Two principal soil groups and six less extensive soil groups have been identified and mapped 
in the Aniak area (Tolbert and Pollock, 1964). The source of these soils has been identified as 
mostly flood-plain deposits and outwash materials (Rieger and others, 1979). Kuskokwim silt 
loam, the dominant soil in the uplands north of Aniak, consists of poorly drained silty soils having 
shallow permafrost tables. Susitna silt loam is the dominant soil on the alluvial plain on which the 
community is situated. Susitna silt loam consists of a well-drained stratified sandy and silty soil. 
The upper horizon is generally silt loam and the lower horizons below about 1.5 m are stratified 
silt loam and very fine sandy loam. The six other soils groups occupy less than 12 percent of the 
more than 45 km of area mapped and occur away from the village of Aniak mostly on steep slopes 
or poorly drained lowlands north of the Kuskokwim River (Tolbert and Pollock, 1964).
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The vertical permeability of the soils in Aniak was tested by the U.S. Public Health Service 
to investigate on-site sewage treatment for housing southwest of the airport. Percolation tests indi­ 
cated a variable percolation rate of between 1 minute and 1 hour per 2.5 cm of percolation or about 
0.04 to 0.0007 cm/s (appendix 1). A significant increase in the rate of percolation was observed for 
tests made at depths greater than about 2.4 m. This increase in percolation was attributed to the 
presence of numerous well-sorted sand lenses (appendix 1).

Logs of wells drilled at homesites in the housing area southwest of the airport indicate a com­ 
mon sequence of 2 to 3 m of finely laminated, slightly organic fine silt grading to a finely laminated 
silt containing thin lenses (30 to 60 mm) of well-sorted, fine-grained sand (appendix 1). Test pits 
were dug to investigate soil characteristics along potential levee alignments north and east of Aniak 
along the banks of the Kuskokwim River and Aniak Slough. The pits indicated the presence of a 
thin mat of organic soil, ranging in depth from 0 to 200 mm, overlying a variation of silty sand or 
sandy silt to a depth of 4 to 5 m (U.S. Army Corps of Engineers, 1986a).

The local area is underlain by a layer of discontinuous permafrost (Ferrians, 1965), and sev­ 
eral well drillers' logs indicate the presence of ice or frozen soils at depths of 1 to 6 m (appendix 
1; and U.S. Public Health Service, 1983). Seasonal frost commonly penetrates to a depth of about 
2 m; however, ground temperatures measured near the airport indicate that soil temperatures at a 
depth below about 1.5 m were consistently above freezing continuously for more than 10 years 
(Aitken and Fulwider, 1962).

HYDROLOGY 

Surface Water

The village of Aniak is encircled by water. The Kuskokwim River flows from east to west on 
the northern edge of the village. Aniak Slough carries Kuskokwim River water to the south along 
the eastern edge of the village and then meanders generally to the west until it reenters the Kusko­ 
kwim River approximately 10 km downstream (fig. 1). Numerous abandoned channels between 
Aniak Slough and the village provide drainage to the south and west away from the village. How­ 
ever, during higher flows or ice-jam flooding, these abandoned channels also provide an access 
route for water that backs up around the existing dirt berm flood levees on the north and east ends 
of the village.

The numerous sloughs, oxbow lakes, and abandoned channels indicate rapidly changing 
channel geometry of the Kuskokwim River near Aniak. Lundell (1983) reported that 6 m of 
streambank eroded during the 30 years since the original townsite survey in 1952. He conserva­ 
tively estimated a current 1983 erosion rate of 0.3 m per year near Aniak. In the headwaters reach 
above Aniak, the Kuskokwim River flows through a narrow valley incised in the Kuskokwim 
Mountains. In the reach below Aniak, the river spreads out onto a wide alluvial plain. Near the 
mouth of Aniak River, in the area of transition between these reaches, the gradient of the 
Kuskokwim River changes from about 0.0006 to about 0.0002 (Lundell, 1983).

8 Environmental Overview and Hydrogeologic Conditions at Aniak, Alaska



Ground Water

The Kuskokwim Mountains east of Aniak consist of ridges trending to the northeast. Sur­ 
face-water drainage is into the Kuskokwim River, which flows southwest On a regional scale, this 
surface drainage direction tends to be duplicated in the ground-water system. In the hills north of 
Aniak, ground water probably flows in the direction of topographic gradients to the valley bottoms, 
where it emerges in streams. The lowlands around Aniak also have a net drainage toward the south­ 
west. Local relief in Aniak is gentle: elevation change within the city limits is about 3 to 4 m (U.S. 
Army Corps of Engineers, 1986a). Depth to the water table varies temporally and spatially in 
Aniak, but generally ranges from 4 to 8 m (appendix 1). On the basis of topography and a prelim­ 
inary hydrologic investigation (appendix 1), shallow ground water flows in the same general direc­ 
tion as the Kuskokwim River near Aniak, from northeast to southwest (fig. 3).

Three wells drilled in 1959 to depths of 13.7, 17, and 14.6 m were each pumped at a rate of 
about 1.9 L/s for 36,48, and 8 hours respectively. Each had less than 0.2 m of drawdown (appendix 
2), which indicates a permeable aquifer. Wells drilled at the new housing site southwest of the run­ 
way range in depth from about 13 to 21 m (appendix 1). One 14-m deep, 0.1-m diameter well in 
lot 30 of the housing site had a 3-m drawdown when pumped for 4.5 hours at a rate of about 0.8 L/s, 
whereas a drawdown of 0.7 m was measured in another 14-m deep, 0.1-m diameter well at lot 7 
when it was pumped for 1.5 hours at a rate of about 1.6 L/s (appendix 1).

The aquifer that supplies Aniak is in thick alluvium between the Kuskokwim River and 
Aniak Slough. No confining layers other than discontinuous permafrost are evident in the drillers' 
logs (appendixes 1 and 2). The absence of confining layers in the aquifer means that the water can 
move without significant interruption vertically and horizontally. The lack of confining layers also 
indicates that the aquifer is vulnerable to contamination from spills on the land surface.

Ground Water and Surface Water Interaction

Adjacent to the river, shallow ground water flows into and out of the riverbanks as the eleva­ 
tion of water in the river rises and falls. Seasonally, discharge of the river fluctuates from a maxi­ 
mum in late May or early June to a minimum in late April or early May, as shown by the 
hydrograph (fig. 4) for the Kuskokwim River at Crooked Creek about 80 km upstream. The river 
also rises during late-summer rainstorms (fig. 4). The water table generally rises and falls in 
response to these river fluctuations. The water-table fluctuations, however, are attenuated with dis­ 
tance from the river. This flow of water into and out of the aquifer in response to changing stage of 
the river is termed "bank storage effects" (Linsley and others, 1982) (fig. 5).

The construction of levees along the Kuskokwim River at Aniak may significantly increase 
the river stage for a flood of a given magnitude. This rise in river stage will increase the ground- 
water levels near the river. No studies have been done to determine the extent of ground-water/sur­ 
face-water interactions at Aniak and no continuous records of water-table elevation exist for Aniak. 
The variations in river stage at Aniak will generally follow the pattern of the discharge hydrograph 
for the Kuskokwim River at Crooked Creek (fig. 4).

HYDROLOGY 9
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Figure 3. Estimated direction of shallow ground-water flow in Aniak (Scott Wheaton, geologist, 
U.S Public Health Service, written commun., 1980).
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FLOODS

No continuous streamflow records exist for the Kuskokwim River at Aniak; however, a daily 
mean discharge record for the period 1951-92 is available for the Kuskokwim River at Crooked 
Creek. This active stream-gaging station at Crooked Creek records river stage fluctuations that 
reflect effects from 127,400 km2 of the 152,400-km2 Kuskokwim River drainage basin upstream 
from Aniak. The Crooked Creek gaging station represents more than 83 percent of the basin 
upstream from Aniak and records from this station have been used to estimate the flood probability 
at Aniak (Lundell, 1983; U.S. Army Corps of Engineers, 1986a, 1991; Peratrovich, Nottingham, 
and Drage, Inc., 1989; and Federal Emergency Management Agency, 1990). Flood frequencies cal­ 
culated for the Kuskokwim River at Crooked Creek are based on records through 1990 (table 2) 
(Jones and Fahl, 1994).

The flood frequency for the Kuskokwim River at Aniak was determined by first computing 
the ratio of drainage area at Aniak to the drainage area at Crooked Creek. This ratio was raised to 
the 0.8 power to obtain a transfer coefficient in a manner similar to previous flood frequency 
analyses (Lundell, 1983; U.S. Army Corps of Engineers, 1986a, 1991; Peratrovich, Nottingham, 
and Drage, Inc., 1989; and Federal Emergency Management Agency, 1990). This drainage area 
transfer coefficient of 1.154 is used to increase the peak discharge at Aniak for various recurren­ 
ce-interval floods at Crooked Creek (table 2). This flood frequency, however, applies only to floods 
generated by rain and snowmelt runoff and is not applicable to ice-jam floods, which are the pri­ 
mary source of flooding in Aniak.

FLOODS 11



Water table

LOW-FLOW CONDITIONS FLOW IS INTO STREAM

Original water table

HIGH-WATER CONDITIONS FLOW IS OUT OF STREAM

Figure 5. Ground-water/surface-water interactions.

Table 2. Peak discharges of the Kuskokwim River for various recurrence intervals
[Discharge is in cubic meters per second]

Station location

Crooked Creek

Aniak

Discharge

Q2

4,670

5,390

Qs
6,290

7,260

QlO

7,310

8,440

Q25

8,610

9,940

Qso
9,540

11,000

QlOO

10,500

12,100

Qsoo
12,700

14,700

Ice-Jam Floods

Ice-jam flooding occurs when river ice broken during spring thawing is transported down­ 
stream, and its downstream movement is blocked in locations where a constriction, a sandbar, or 
other obstruction such as a sharp meander bend exists. The blockage prevents ice movement and 
restricts water flow as the ice jam builds in thickness and length. This subsequently slows the water 
velocity and produces a rise in water level or backwater effect that propagates upstream from the 
ice jam. When the ice jam releases, a flood wave propagates downstream.

12 Environmental Overview and Hydrogeologic Conditions at Aniak, Alaska



Downstream from Aniak, several features work together to produce frequent ice-jam forma­ 
tions and subsequent backwater floods in the village. These features are a tight meander bend in 
the Kuskokwim River approximately 6 km downstream from the village, a pointed rock outcrop at 
the upstream edge of this meander bend, and a large sandbar on the north bank of the river about 
3 km downstream from Aniak. An ice jam forms almost annually near Aniak at one of these 
obstructions.

Ice-jam floods are responsible for most of the reported damage to flood-control structures, 
personal property, and buildings in Aniak (Federal Emergency Management Agency, 1990). Ice- 
jam floods may cause several times more damage than open-water floods (Beltaos, 1990). Records 
of flood water elevations in Aniak have been kept since 1960 and major floods have occurred in 
1962, 1968, 1972, 1975, and 1976 (Federal Emergency Management Agency, 1990). The fre­ 
quency of ice-jam floods in the village of Aniak for the period 1960-85 was determined from 
records kept by individual observers in Aniak, from a National Weather Service River Forecast 
Center slope-gage located near the upstream end of the levee in Aniak, and from a mixed popula­ 
tion flood-frequency investigation by the U.S. Army Corps of Engineers (1991).

Flood Protection Measures

In 1951, the FA A constructed a levee along the upstream edge of the village to protect the 
airport runway. A flood in 1968 damaged the levee, and the river ice damaged it again in 1971. In 
1968, emergency funds were authorized to repair the levee; in 1971 emergency funds were spent 
to repair, extend, and raise the levee; and in 1978 the U.S. Army Corps of Engineers constructed 
another levee on the north side of Aniak that was tied to the existing FAA levee (Federal Emer­ 
gency Management Agency, 1990). During a single year's breakup in 1987, about 1 m of the entire 
streambank was eroded along the Kuskokwim River adjacent to Aniak and almost 2 m was eroded 
along a 0.5-km section of the levee (Federal Emergency Management Agency, 1990).

Levee damage, bank erosion, and water inundation have been a constant concern for residents 
of Aniak (Lundell, 1983; U.S. Army Corps of Engineers, 1986c, 1991; Peratrovich, Nottingham, 
and Drage, Inc., 1989; and Federal Emergency Management Agency, 1990). Current flood-control 
measures provide limited protection (U.S. Army Corps of Engineers, 1991). More than $2 million 
have been expended to address flood damage and control in Aniak (Federal Emergency Manage­ 
ment Agency, 1990). The U.S. Army Corps of Engineers (1991) reports that the flood-control pro­ 
tection provided by the present levee system is inadequate and about $20 million of renovation and 
new construction of a ring dike would be required to protect Aniak residents and their buildings 
from the 100-year flood.

DRINKING WATER

Present Drinking Water Supplies

No public water-supply system exists in Aniak. Drinking water is typically provided by indi­ 
vidual wells (U.S. Public Health Service, 1983). More than half the residents obtain drinking water 
from shallow wells and no reasonably available alternative sources exist. Thus, the residents of 
Aniak would be able to petition the U.S. Environmental Protection Agency (USEPA) to have their
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current drinking water supply designated as a sole source aquifer (U.S. Environmental Protection 
Agency, 1987). Sole source designation of Aniak's aquifer would authorize the USEPA to review 
all Federal financially assisted projects planned for the area to determine their potential for contam­ 
inating the aquifer (U.S. Environmental Protection Agency, 1987). Individual homesites without 
wells commonly obtain water from a neighboring well or haul water from the Kuskokwim River. 
Private wells provide adequate water and average about 9 m deep (U.S. Public Health Service, 
1983).

Water-use withdrawals were estimated for Aniak using the 1990 population of 578. Ground-­ 
water sources supplied an estimated 51,000 L/d for domestic and commercial users. Surface-water 
sources supplied an estimated 1,600 L/d for domestic use. In 1990, the total water withdrawn per 
person in Aniak was 90 L/d. This compares with an average water use per person of 1,960 L/d esti­ 
mated for all uses for the entire State of Alaska in 1990 (Solley and others, 1993).

When the Kuskokwim River rises above the flood-control levee or flows around the levee 
into Aniak, it not only damages structures and roads, but also causes contaminants on the surface 
of the land to mobilize and move into inadequately sealed wells. Concern about the possible con­ 
tamination of private drinking water wells by surface water has been expressed by residents of a 
new housing project in Aniak, who found that flood waters were commonly higher than the top of 
their well casings (Christy Miller, Alaska Department of Community and Regional Affairs, oral 
commun., 1993). Even when wells are effectively sealed, flood waters may move contaminants 
such as petroleum products into previously uncontaminated areas, where the contaminants can then 
infiltrate into the aquifer.

Quality of Present Supply

Information on the quality of Aniak's drinking water is sparse. One 33.5-m deep well near 
the White Alice Site located south of the runway was sampled periodically during the period 
1962-70, and water quality analyses in U.S. Geological Survey files indicate that it could be an 
acceptable drinking water source. This well water had an iron content consistently less than 
1.6 mg/L, a silica content ranging from 10 to 15 mg/L, and a hardness as CaCO3 ranging from 85 to 
102 mg/L. The iron content is higher than the 0.30 mg/L secondary maximum contaminant level 
regulations set by the USEPA (1992) for drinking water, but does not prohibit this water from being 
utilized for drinking. Silica and hardness may create scale in plumbing or boilers but is generally 
of little concern to most users.

More than 30 wells with a diameter of 0.1 m were drilled in 1980 at the new housing site. 
Analyses of samples from these wells indicate an iron content averaging 0.30 mg/L, a silica content 
ranging from 7 to 20 mg/L, and hardness as CaCO3 ranging from 100 to 200 mg/L (appendix 1).

Alternative Drinking Water Sources

The Kuskokwim River represents a virtually inexhaustible source of drinking water for 
Aniak. Mean annual flow of the Kuskokwim River at Aniak is estimated to be about 1,400 nr/s on 
the basis of a drainage basin unit discharge calculated from the published discharge record at 
Crooked Creek (U.S. Geological Survey, 1992). This quantity of water in the river adjacent to 
Aniak is more than 1,000 times the quantity of water used daily by the city of Anchorage, which
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has an estimated population of 250,000. However, because there is no public water distribution sys­ 
tem in Aniak, the cost of the development of the Kuskokwim River as a water supply would be 
significant, maybe even prohibitive for Aniak.

Quality of Alternative Sources

The quality of the Kuskokwim River water has been monitored at the Crooked Creek gaging 
station for more than 35 years as part of the U.S. Geological Survey's National Stream-Quality 
Accounting and Radiochemical Network. The record of water quality indicates that the 
Kuskokwim River could be utilized as a drinking water source; however, treatment would be 
required. 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 colonies/100 mL of water (U.S. Geological Survey, 1991). The sediment concentra­ 
tion in the water was measured at 316 mg/L on July 16, 1991 (U.S. Geological Survey, 1992). The 
dissolved iron content has been measured (U.S. Geological Survey, 1992) in concentrations greater 
than the 0.30 mg/L secondary maximum contaminant level regulations set by the U.S. Environ­ 
mental Protection Agency (1992) for drinking water.

Another potential source of drinking water for Aniak is the Aniak River, which is approxi­ 
mately 2 km east of the village. This river has an adequate but smaller quantity of water to supply 
Aniak, in comparison with the Kuskokwim River. From 1955 to 1957, water-quality samples were 
collected from the Aniak River by the U.S. Geological Survey. Analyses of these samples (appen­ 
dix 3) indicate that the Aniak River water contains iron concentrations as high as 0.42 mg/L, which 
is also above the 0.30 mg/L regulation value set by the USEPA. The water had a silica content rang­ 
ing from 8 to 10 mg/L and a hardness as CaCO3 ranging from 29 to 37 mg/L.

SUMMARY

Aniak's remote location makes it dependent on the airport or the river for transportation. The 
subsistence lifestyle of the Native residents makes them dependent on a sustainable environment. 
Frequent ice-jam flooding is hazardous to residents and their property. When the Kuskokwim River 
rises above the flood control levee or flows around it into Aniak, contaminants on the surface of 
the land are mobilized and can move into the ground-water drinking supply or directly into inade­ 
quately protected wells. The residents of Aniak use a single aquifer for their current drinking water 
supply. The Kuskokwim and Aniak Rivers represent alternative drinking water supplies, but 
because there is no public water distribution system in Aniak, the development of these source may 
be uneconomical.
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APPENDIX 1

U.S. Public Health Service ground-water-quality data, aquifer test data, 

and soil description for Aniak, Alaska
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INTRODUCTION:

A housing subdivision located just southwest of the Aniak airport property 

boundary is proposed to be served by on-site individual sewer and water 

facilities. The Environmental Health Branch (EHB) of the U.S. Public Health 

Service conducted field investigation of the site May 1 through May 5, 1980, 

through the supervision of Scott Wheaton, Geologist, assisted by Bob Hopp 

and John Demming, Drillers.

Subsurface exploration was conducted using a track-mounted rotary drill equipped 

with three-inch solid flight auger. Holes were logged from cuttings spun to the 

surface and from minimally disturbed samples obtained above water table with a 

2.5 inch split spoon sampler. Percolation tests were performed on portions of 

test holes remaining open after removing drilling tools. Three wells were 

constructed using 15-slot s 30-inch long, 2-inch diameter, galvanized, spiral - 

wrapped drive well point screens. All three wells were pumped using a deep-well 

configuration jet pump and water samples v/ere obtained and analyzed. Test hole 

logs, well logs, and water analyses are attached.

The following report discusses the site geology and soils with relation to 

construction of on-site sewerage and water supply and includes preliminary 

conclusions and recommendations for design and construction.

SUMMARY:

The subdivision is located on the floodplain of the lower Kuskokwim and Aniak 

Rivers. The site is nearly level but incised by several large (15 to 20 foot 

deep), steep-walled, abandoned channels and more numerous shallow, sinuous 

depressions trending north-south. In general, the area is very well drained
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with the exception of the larger abandoned channels. Vegetation consists of 

widely spaced mature white spruce, white birch and cottonwood with an undergrowth 

of willow and young cottonwood. Grass and some moss form the ground cover.

Surficial soils in the Aniak vicinity are composed of stratified sandy silty soils

overlying sand and fine gravels at depths of 15 to 25 feet. Drilling at the

site revealed a common sequence of 6 to 7.5 feet of finely laminated, slightly

organic fine silt grading to a finely laminated silt containing thin lenses

(1 to 3 inches) of well-sorted, fine-grain sand. The sand lenses comprised

10 to 30 percent of the total soil volume. Medium-grain, well-sorted sand, gravelly

sands, and fine gravels were encountered at depths of 15 to 25 feet.

Water table at the time of drilling was usually encountered at depths of about 

21 feet. This is probably a seasonal low - water..table levels within 15 feet of the 

syrface are likely. The shallow groundwater (30 to 40 feet deep) at the subdivision 

site has a low iron content (less than 0.3 ppm) but is moderately hard and may 

have a silicon content (7 to 20 ppm) sufficient to cause some hot water scaling 

problems. Water quality information for deeper groundwater is scanty but data 

from a nearby 110-foot well does suggest iron content less than 1.5 ppm. Thin 

gravelly aquifers to depths of at least 100 feet are capable of producing 10 to 

100 gallons per minute.

Permafrost was encountered sporadically in the east half of the subdivision. 

The permanently frozen ground showed no visible ice but was moderately to well 

bonded and was generally confined to the near surface silty soils. Permafrost 

table was observed at depths of 3 to 7 feet (seasonal frost penetrates from 1.5 

to 5 feet) and extended to depths of 10 to 18 feet. Apparent layered permafrost 

(permafrost containing taliks - thawed zones - of sandy sediments) was observed
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in one test hole.

Specific permafrost location cannot be confidently predicted. Though some relict 

permafrost masses may be present, permafrost underlying the subdivision site is 

geologically very young and is presently aggrading. The site is underlain by 

well-drained sediments in a discontinuous permafrost zone so that aggradation 

is the result of microclimatic differences. Thus permafrost masses there are 

small, thin and generally isolated. Though specific permafrost location cannot 

be determined because of its recent microclimatic consequence, general statements 

can be made. That is: 1) permafrost does not exist beneath the larger 

abandoned channels; 2) permafrost will not likely exceed a depth of 20 feet; 

3) permafrost may be present in isolated masses throughout the subdivision; 

but, 4) will be encountered more regularly in the eastern half of the subdivision 

where surficial deposits are likely somewhat older. In any event, to assure a 

permafrost-free construction site, borehole information would be required at 

the structure location.

Permeability of the subdivision site surficial sediments is moderate for the soil 

as a mass but is relatively high in horizons due to the presence of thin, 

numerous, well-sorted sand lenses. The U.S. Soil Conservation Service estimates 

a permeability for the top five feet of soil (the Susitna series) of about one to 

two inches per hour. Percolation tests performed during this field investigation 

showed percolation rates of about three minutes per inch for all thawed boreholes 

open for a depth greater than 8 feet. Two thawed test holes with tested depths 

less than 8 feet had percolation rates at or greater than 60 minutes per inch. 

It appears that the well-sorted sand lenses which are present at depths greater 

than about seven feet greatly enhance the seepage rate in the otherwise moderately 

permeable silty soil.
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Pennanently frozen soil is not practicably permeable.

RECOMMENDATIONS:

Shallow wells (35 to 100 feet deep) will produce good quality water at rates of 

10 to 100 gallons per minute. If on-site sev/erage is constructed, wells should be 

sanitary sealed to depths of at least 15 feet. If a well penetrates permafrost, 

means of thawing the well should be provided. Pump intakes should not be placed 

above a thirty foot depth to assure production of 5 gpm or.more - water table 

level likely varies from depths of 15 to 25 feet.

Drainfields will be operable at the subdivision site if absorption trenches are 

excavated to depths of seven feet or more and the drain pipe bedded on several 

feet of gravelly backfill. Because soil structure will be disturbed during 

construction reducing permeability, a percolation rate of about 20 minutes per 

inch is recommended for design purposes.

A limited attempt should be made to locate permafrost-free areas for drainfield 

location. Most lots will have some thawed ground but a few may not be feasible 

for on-site sewage disposal. Also"though thawed zones are located, permafrost 

may still be encountered during trench excavation. Though permafrost degradation 

would be rapid, system design should allow a margin for lost seepage efficiency due 

to come inevitable trench construction in undetected, isolated permafrost 

masses.

Wider trenches are preferable so that any permafrost entered will not aggrade into 

the trench. Drain pipe placed five feet beneath a surface not subject to 

traffic will generally be below seasonal frost.
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P.O. COX 4-1270 
Anchora'je, Abska 09509

TELEPHONE (907)-270-;OM 
274-3364

ANCHOHAGE INDUS fKIAL 
5633 B Street

ANALYTICAL REPORT 

:U STOM ER Alaska Area Native Health Service SAMPL E L OCATI ON : Aniak. Alaska

)ATE COLLECTED

^AiMPl FD RY S.

5-5-80 TTMF COM FrTFD- 1140 Hrs.

Wheaton SOURCE Well Pt. l,Lot 1, Screen @
26-28 ft. 

REMARKS Hard Alkaline water, hich Silicon level, will cause

cale build u? in hot water systems. Will be difficult to remove

r eatment : None .
mall: None. O (:

"]Ag .Silver

"]A1 , Aluminum

"]As, Arsenic

"JAu.Gold

"iB^Boron

"]Ba T Barium

"]Bi > Bismuth

r ]Ca, Calcium

~]Cd> Cadmium

~]Co» Cobalt

~]Cr, Chromium

"]Cu. Copper

"lFe,Iron

;]Hg,Marcury

]K, Potassium

]Mg, Magnesium

]Mn, Manganese

~]Mo» Molybdenum

Preser\rat ion : None . Color : Clear . Taste : Good .
* 7.5 ecru

mg/1 . mg/1

<0.05 []P jPhosphnrnus 0.15

<0.05 []Ph,lpaH <0-05

[]Pt, Platinum

[]Sb T Antimmy

0.10 []f;i,<;ilirnn 7.5

[]Sn ,Tin

45 []Sr j^trnntium

<0.010 []Ti jTifaninm

[]U,Tung<;tpn

<0.05 []V,V?nAHinm

<0.05 []7n,Zinc

0.14 []Zr t Z1rrom'um

Nitrogen-M

Nitrogen-M 
7.7 flNitratP-N 3.4

<0.05 []NitritP-N

f ]Phr,«;nhnrij<;

(Crtho)-P 
.. -. 1.9. . [iChloridp

FOR LAB USE ONLY 
RFP.Vn.RY ^ IAB Jl 3677-1

OATF RFCFTVFn 5-7-80

DATE COMPLETED 5-13-80

DATE REPORTED 5 14 80

SIGNFD//^-<--/^<^- S\, s#-*-*^>.   

mg/1

[]Hyanidp

[].Sulfat.p

[]Phenol

"1 C. O

Solids
[]Tntal VnlatilP

Solids

Solids 
[]VnlatilP Sus­

pended Solids
T A C

llH^y-lnocc AC XT -J

CaCOi 
[]AH-alinity as 155

CaC03

  [;j

ft

l}
* * * * * *

pmmhos Cnnductivity 27°

[]pH Units

[]TiirhiHity NTH

[]Tnlnr !!nif<;

._....____._ []
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CH2U1CAL  :.. GEOLOGICAL LABORA'i'VJMliS OF ALASKA,
P.O. COX ', 12/3 

Anchoru'je. Alaska 99509
TELEPHONE (907) 279-4014 

274-3364
ANCHORAGc IMDUSTHIA 

5G33 B Street

ANALYTICAL REPORT

:USTOMER Alaska Area Native Health Service SAMPLE LOCATION:

 ATF COM FOTn 5-5-80 TIMF COMFCTFD-   

 AMPLFD &Y Scott tiheaton SOURCE

EMAR/CS 3.5qun, No treatment or

high Silicon, hot water

Screen at 27-29

preserx^ative . Hard

feet

v;ater with

svsterrs will produce scale

that is difficult to remove. Color-Clear. Taste-Good.
Smell-None.

mg/1

]Ag,<;ilvPr <0.05

1V1 , Aluminum 0.11

]As T Arsenic <0.10

lAu.Gold <0.05

IB. Boron <0.05

]Ba T Barium <0.10

iBi. Bismuth 0.27

jCa T Calcium 56

]Cd. Cadmium <0.010

ICo. Cobalt <0.05

ICr. Chromium <0.05

ICu. Copper <0.05

]Fe,Iron 0.12

]Hq T Mercury <0.10

]K, Potassium 1.5

]Mg,Maqnesiu,-n 3.4

]Mn, Manganese <0.05

] Mo , M o 1 y bd e n u;n <0 . 0 5

],Na,So'Ji,.:n 2.S

]:ii,nickoi <n.or>

[]P,Phosphnrous

[]Ph,!ead

[]Pt, Platinum

[].Sh, Antimony

[]Si ,<;il irnn

[]Sn,Tin

[]Ti, Titanium

[]V V.n.Hinm

. []Zn,Zinc

[]7r,7irconium

[jAmmnnia

Nitrogen-M 
. []Kj>dfihl

Nitrogen-M

[]MitHN.-M

[]ni,n,nh,,n.

UCMoXte'

[in uorido

mg/1 

<0.05

<0.05

<0.10

<0.05

<0.3.0

7.3

<0.05

0.22

<0.05

<0.05

<0.05

<0.05

<0.05

Aniak, Kail Toint 2, Lot 15
FOR LAB USE ONLY 

RFfVn.RY AG IAB $ 3678

RATF RFCFIVFn 5-7-80

DATE COMPLETED- 5-9-80

DATE REPORTED 5-9-80

SIGNED^2cX^^^d^_

mg/1

[jTyanidp

[]Sulfate

[]Phenol

[]Tntal Dissolved
Solids

Solids

Sol ids 
[]VnlatilP Sus­

pended Solids 
[Jh'ardnpss as I"75

[]Alkafim'f.y as

n
n
[]
* * * * * * 

[]mmhos Conductivity

[]pH Ilm"l-<;

[]Turhidity fSTIl

[]Color Units

nL _J

n
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;\ P.O. DOX-1-1276 
 "^Svi Anc:hor;;cje, Al.isko 09503

TELEPHONE: {W)-279-'iOM 
27^-3364

ANCMOKAGE INDUSTRIAL CENT! 
5G33 B Street

ANALYTICAL REPORT

CUSTOMER Alask

DATE COLLECTED

SAMPLED BY S.

5-6-80

Health Service SAMPLE LOCATION:

TTMF rOllFrTFD- 0815 Hrs.

Whsaton SOURCE Well Pt.3,Lot 23, screen

REMARKS Hard, Alkaline water,

scale build up in hot water

36-38 ft. 
hiqh Silicon level, will cause

systems, will be difficult to re-

irove . Tre atiren t : None . Pre servaticn : None . Color : Clear . Taste:
good. Sirsll:None. O @ 10 qpm

[]Ag,Sil ver

[]A1 , Aluminum

[]Au,6old

[]B r Boron

[]Ba T Barium

[]8i, Bismuth

[]Ca,Calcium

[]Cd,Cadmium

[]Co, Cobalt

[]Cr, Chromium

[]Cu, Copper

flEe.Iron

[]Hg,Kercury

[]K, Potassium

[]Mg, Magnesium

[]Mn,Manganese

[]Mo,,M,olybdt?num

[]Mi,rHcW

mg/1

<0.05

<0.05

<0.10

<0.05

<0.05

0.11

0.23

34

<0.010

<0.05

<0.05

<0.05

0.10

<0.10

1.4

6.9

<0.05

<0.05

2.5

<0.05

[]P, Phosphorous

[JPhJead

[]Pt, Platinum

[]Sb,Antimnny

[jSijSilirnn

[]Sn;Tin

[]Sr, Strontium

[]Ti , Titanium

[]M,Tnng«;tpn

[]V, Vanadium

[]7n,Zinc

[]Zr,Zirroniiim

[]Arrmr>nia

Nitrogen-M

Nitrogen-M 
[]flitrate-M

[]Nitrite-N

[]Phosphorus
(Crtho)-P 

[]Ch Inririp

[in uor ido

mg/1 

0,07

<0.05

^0.10

<0.05

<0.10

7.0

<0.05

0.17

<0.05

<0.05

<0.05 '

<0.05

<0.05

2.0

Aniak, Alaska
FOR LAB USE ONLY 

RFf.VD.BY AG I AB # 3677-

DATF RECETVFD 5-7-80

DATE COMPLETED- 5-13-80

DATE REPORTED 5-14-80

S IGNED LJ.' <.^^'^  spf. -/£_ .ts^.

mg/1

[]Pv,niriP

[]<;nlf,tP

[]Phenol

[]Tntal Dissnlvpd 157
Solids

[]Tnfnl -Vnl.itilP

bol ids

Solids 
[]VnlatilP Sus­

pended Solids
[]H3 rHnP^ ^ 114

CaCO-j 
[] Alkalinity as 135

CaC03

r]

n

r]
****** 
[]mmhns Conductivity 23°

[]pH Hm>«:

[JmrhiHity Mill

[JCnlnr Unit-,

, [ ]T. Col iforn/ lOOrnl °

ni_ _j

ri
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AQUIFTR TEST FIELD DATA SHEET 

"t Name

i-age 

Well #

ication of Well
* \ 

ipth of Well^JTO^ft. Length ofx Casing VQ ft. Pumped Well / Observation w

.'Observation Well, Dist. to Puaped Well £f-3"ft,. Top of Casing to Static I 

Completed 9"/4--%D Drillerite ^_Date Tested y~*

,ock 
.me

Elapsed Time 
Since Pumping 
Started/Stopped

1
2

3
4

5

6

7
8

9
10

11

12
15

20
25
30

40
50

60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360
420

480

540

600

Depth ±o 
Water
From TOC.is'
33-'
-3<S~'
zs-'
35~'

^S~'
-35~'
33-'
vr'
3£'
^f/
tt'
^'
^'
?f'

3S'
i±~'
<3f
i-r'

-
/S'4//^<?
ST /̂ 2^

S/.J! ^£a

/_/ </.-5'

/

Drawdown 

Recovery

9-/6"
9-/A"
9-/0*
9-/e"
9-/6"

Q-/6"

  Q~/t>"
/ ^

9-'/#"
9-/&
Q-SA*

O "

9-/a *
9-/e"
9-/#"

<?-/# "
9-/fi"
<?-/£"

/

^^^,^
^t^?Z*>
&^s -7^
" ^z^.

Clock
Tine

/>s^£

^^
^ ^s
/

II
II

Elapsed- Time 
Since Pumping 
Started /Stopped

1

2

3

4

5

6

7

8

9

10

11

12

15
20

25
30

'40

50

' 60

80
^7^/100

Uri^UWt^
^^ 180 (3 hrs.)

/ 240 (4 hrs.)
300

360

420

480

540

600

Depth to 
Water
From TOC

;2^^"
')<T-2"

^

rj

*

Draw
  c 

Recc

^
<?'/£

 



U.S. PU C HEALTH SERVICE. DIVISION OF INDI/ HEALTH

LOCATION DATE STARTED

DATE COMPLETED.  DRILLER

TOTAL DEPTH OF WELL 
. /

GROUT ^/?______SCREEN SIZE

STATIC WATER LEVEL

FT. CASING INSTALLED. DIAMETER 

. LENGTH__

. PUMPED £ -£> GPM DRAWDOWN

' DEPTH .

HOLE DIAMETER
CASING DIAMETER

FORMATION

i^f^ryn
' <7

~&*^*ir

DEVELOP PROCEDURE

SOIL DATA TO 15 FT. 

FEET THAWED

BOTTOM OF FROST & MATERIALISE 

SEASONAL OR PER MA E

WATER DATA FIELD TEST 
TASTE

APPEARANCE 

AFTER 24 HOURS 

IRON _______

CHLORIDES,. 

TDS ____

PUMP TEST

PUMPING LEVEL 

AFTER £'  $~ HRS.

STATIC LEVEL

GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES' ^^^-^ OR FROST

/ . /
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW



 ojeet No

AQUIFER TEST FIELD DATA 

Pro;f 't Name _______

SHEET

nation of Well 3J-'

ftjpth of Well^/^fft. Length of^Casing____ 

! Observation Well, Dist. ±a Pumped Well^&V

i±e Drilling Completed 9-//-&<D Driller

Pumped Well / Observation \ 

ft. Top of Casing to Static 1 

Date

Lock
izne

.

>
"

-

Elapsed Time 
Since Pumping 
Started/Stopped

1

2

3
4

5

6

7
8

9
10

11

12
15

20
25
30

40
. 50

60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360
420

480

540

Depth ±o 
Water
Fron TOC

3f-/o"

.*&'-/"
33- /"
.?3-/*
33.- /"
33- /"
.-??-/"
f ?3-/"
^z'-/"

/ +
^p'-;*

32-/"
.12 '-/ *

^^x^^.
^l^J.^^

^ZTts ^^
^Z-ris

X

/^£~ t*
^ZXs X^

>*^/ ^/ '/f

600

Drawdown 
Qj2^??m

Recovery
t>'-9'
7 /
7'
-7'
7'
?'

 7'
7'
 ?'
7'
7'
7'
7'
7'

 nrt^t^LJf*?'^'

^ _ ̂^:
^^Z^T'
^/ J. £
f

^^ s>^
^ /& ̂
-^  >   *-<^
0r

i

Clock 
Time

rtJf -^
t^/

^L^-^

f ^£*r*-

*?.£^rT.

Elapsed- Time 
Since Pumping 
Started/Stopped

1

2

3

4

5

6
7

8

9

10

11

12
15
20

25

?£J 30
/ "40

^ 50
' 60

80

100

^/ 14o
^ 180 (3 hrs.)

240 (4 hrs.)
300

360

420

480
540

600

Depth to 
Water 
Fron TOC

^^T-/"

.

.

r
r

Recc
7'

 



U.S. PUL ; HEALTH SERVICE, DIVISION OF INDIA EALTH

LOCATION DATE STARTED

DATE COMPLETED. DRILLER
~£// '/*'T&£~ s/s*>~ <77" <f ^ <^'"' /

TOTAL DEPTH OF WELL */£" L' /Vt-CASING SNSTALLPD ^^_______OMAMETER ___Z_______*T

" GROUT

 STATIC WATER LEVEL

SCREEN SIZE 
X ^ v

MFG. LENGTH
~///

. PUMPED / GPM DRAWDOWN
*-G ~

DEPTH 
/»

/-

HOLE DIAMETER
CASING DIAMETER

FORATION

'

SOIL DATA TO 15 FT. / 

FEET THAWED ^
BOTTOM OF FROST & MATERIAL 

SEASONAL OR PEfiMA g|

~^&

/

WATER DATA FIELD TEST 

TASTE

APPEARANCE FRESH C6L>m. 

AFTER 24 HOURS________ 

IRON ________________ 

CHLORIDES:____________ 

TDS ________________

PUMP TEST 

PUMPING LEVEL 

AFTER / HRS.

- STATIC LEVEL

.GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES ^T2S> OR FROST ^xz^

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING. HOURS FOR TOTAL JOB

CREW



flK TEST FIELD DATA SHEET

t Name A K Well f

jcation of Well

spth of Well4^7£Cft. Length or Casing #O ft. Pumped Well / Observation W

C Observation Well, Dist. to Puaped Well ;?f^2"f t. Top of Casing to Static 1 

ite Drilling Completed 9~£~7-&f) Driller

Lock
Ine

: 

*

 

Elapsed Tine 
Since Pumping 
Star ted /Stopped

1

2

3
4

5

6

7
8

9
10

n
12
15

20

25

30

40
. 50

60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth -to 
Water
Fron TOC

X*'- 2"

33-3"
11- 2 "

.13-1 "
33- 2 ''
32-3"
.13-3"
tt '-3 "
.33-3"
?3'-2"

.13'- 9"
' ^* "-?3-2

33-2 "

.&-3"
^3-3"

. 33 '-? "
 

Drawdown 
Q^^gpm

Recovery

 ^
/

X

f 7
7'
-7'
7'
7'

-7'
7'
7/
7'
-7'

-7'
7-'

7 X

 

Clock
Tine

.

Elapsed- Time 
Since Pumping 
Started/Stopped

1

2

3

4

5

6

1

8

9

10

n
12

15

20

25

30
"40

50

  60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540
finn

Depth to 
Water 
From TOC&--£'

.

r
r

Draw 
3

^>
Hecc

r

 



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
P.O. BOX 4-1276 

Anchorage, Alaska 99509
TELEPHONE (907)-279-4014 

274-3364
ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION:

HATF miipnrn 5-5-80 TTMF coiiFfTFDr  

SAMPLED BY Scott Wheaton SOURCE

RFJ«iARKS S.Scnom, TSto treatment or

hiqh Silicon , hot water

Screen at 27-29 feet

preservative. Hard water with

systems will produce scale

that is difficult to remove. Color-dear. Taste-Good.
Smell-None.

me 

[]Ag,Silvpr

[]A1 t Aluminum

[]As,Arspnir

[]Au.Gold

[]B. Boron

[]Ba t Barium

[]Bi T Bismuth

[]Ca T Ca1cium

[]Cd T Cadmium

[]Co T Cobalt

[]Cr. Chromium

[]Cu. Copper

PlFe.Iron

[]Hg T Msrcury

[]K. Potassium

riMq,?!2qnesium

FlMn, Manganese

FjMo.Molybdenum

riria.Sudisjm

[];: :, -:r/,-i

3/1 

<0.05

0.11

<0.10

<0.05

<0.05

<0.10

0.27

56

<0.010

<0."05

<0.05

<0.05

0.12

<0.10

1.5

8.4

<0.05

<0.05

2.5

<0.05

[JPjPhnsphnrnus

[phjpad

[]Pt, Platinum

[]Sh,Antimnny

QSpjSplpnium

[]Si jSilirnn

[]SnJin

[]Sr, Strontium

[]Ti, Titanium

[]W,Tnngstpn

[]V,Vanadinm

[]Zn,Zinr

[]Zr,7irrnrnum

[]Ammnnia
Nitrogen-fl 

[]Kjpdahl
Nitrogen-N 

[]NitratP-N

[]Nitrite-N

[]Phosphorus
(Crtho)-P 

. []Ch1nridp

[]F1 iiorido

mg/l
<0.05

<0.05

<0.10

<0.05

<0.10

7l3

<0.05

0.22

<0.05

<0.05
 <

<0.05

<0.05

<0.05

Aniak, Well Point 2, Lot 15
FOR LAB USE ONLY 

RFttm.RY AG |AB # 3678

HATF RFCFTVFn 5-7-80

DATE COMPLETED- 5-9-80

DATF RFPORTFD 5-9-80

SIGNED^^U^CJL-/5^*X^ e.^^

mg/1

[]fyam'dp

[]<?iilfatP

[]Phenol

[]Tntal n-i«;«;olvpd
Solids 

[]Tntal VnlatilP
Solids

[]^ISp*>ndpH
Solids 

[]Vo1atilP Sus­
pended Solids 

[]HardnP<;<; *s 175
CaCOo

[]AlJfalim'1-y as
CaCO-3[]

[]
[]
[]
****** 

[]mmhns Conductivity

[]pH Units

[]T-irHiHi>y NTII

[]fnlnr Units

[]T Coliforn/lOCml

[]

n



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
P.O. BOX 4-1276 

Anchorage, Alaska 99509
TELEPHONE (907)-279-4014 

274-3364
ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

ANALYTICAL REPORT 

Alaska Area Native Health Service SAMPLE LOCATION: Sniak. Alasfcq

)ATc COLLECTED

;AM?1 FD BY S.

5-5-80 TTMP rniiFPTPn. 1140 Hrs.

Wheaton SOURCE Well Pt. l,Lot 1, Screen @

REMARKS Hard Alkaline water
26-28 ft. 

, hiqh Silicon level, will cause

cale build up in hot water systems .Will be difficult to remove

r eatrcent : t tone .
mell:None. O £

"]Ag,Silver

"]A1 , Aluminum

~]Au T Gold

"]B. Boron

i"]Fia, Barium

[]8i, Bismuth
e

[]Ca, Calcium

[]Cd, Cadmium

[]Co, Cobalt

[]Cr, Chromium

[]Cu t Cnpper

TlFe.Iron

[]Hg,,M.ercury

[]K t Potassium

[]Mg, Magnesium

[]Mn .Manganese

[]Mo, Molybdenum

fl'J;} ^oMii--i
L  tlCl'>^/vJvll sj-.t

""'"T "i",-' _,"

Preservation
! 7.5 qcra

mg/1 

<0.05

<0.05

0.10

45

<0.010

<0_05

<rn os

0.14

1.4

7.7

<0.05

1.9

: None. Color: Clear. Taste:Good.

rnoVl

[]P t Pho«;phnrr»ii«; 0.15

[JPh^Pad <0.05

[]Pt, Platinum

[]Sb T Antimnny

[jSe,Spl pninm

[jSi ,Sil iron 7.5

[]Sn,Tin

[JSrjStrnntiiim

[]Ti jTitanitrm

[jWjTnng^tpn

[JVjVAnariium

[]7n,Zinc* ....... .- ..

[]Zr fZirrnniiKa'

[]AmmoniA
Nitrogen-iJ

Nitrogen-N

[]Nitrit.p-N

[]Phosphorus
(Crtho)-P 

[]fhlnridp

[Irluori'J.?

FOR LAB USE 
RFrvn.RY ^G n

RATF RFf.FTVFn

DATE COMPLETED-

DATE REPORTED
^^^ f t

jnc

[]r.yanirfp

[jSnlfatp

[]Phenol

Solids 
[]Total Volatile

Solids

Sol ids 
[]Vniatil* Sus­

pended Solids 
[]Ha**Hnp<;<; a<;

[] Alkalinity as
CaC03

n

n

n

ONLY 
^ i 3677-1

5-7-80

5-13-80

5-14-80

f^^_

J/l_

153

145

* 155

****** 
[]irjnhos Conductivity 27°

[]pH Units

[]Tnrhidit.y NTH

[]T. Col i form/1 OCml

n

0



CHEMICAL . GEOLOGICAL LABORATORIES OF ALASKA, INC
P.O. BOX 4-1276 

Anchorage, Alaska 99509
TELEPHONE (907J-279-4014 

274-3364
ANCHORAGE INDUSTRIAL CENTEr 

5633 B Street

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION 

DATE rni i FCTFR 5-6-80 TTMF rniiFnrn- 0815 Hrs.

SAMPLED BY S. Wheaton SOURCE Well Pt.3,Lot 28, screen
36-38 ft. 

REMARKS Hard,Alkaline water, high Silicon level,will cause

scale build up in hot water systems, will be difficult to re­ 

move . Treatment :None. Preservation ;None. Color: Clear. Taste:
good. Smell :None. Q (§ 10 gprci

Aniak. Alaska
FOR LAB USE ONLY 

RECVD.BY_AG_____LAB * 3677-2

DATE RECEIVED. 5-7-80

DATE COMPLETED- 5-13-80 

DATE REPORTED 5-14-80 

SIGNED <^c^XO-

[]Ag, Silver.

[]A1, Aluminum. 

[]As,Arsenic_ 

[]Au,Gold___ 

[]B,Boron___

[]Ba,Barium.

[]Bi,Bismuth. 

[]Ca,Calcium. 

[]Cd,Cadmium. 

[]Co,Cobalt.

[]Cr,Chromium. 

[]Cu,Copper_ 

[]Fe,Iron__

[]Hg,Mercury.

[]K,Potassium.

[]Mg,Magnesium. 

[]Mn,Manganese,

[]Mo > Molybdenum 

[]Ma, Sodium

mg/1 

<0.05

<0.05

<0.10

<0.05

<0.05

0.11

0.23

34

<0.010

<0.05

<0.05

'<O.Q5

0.10

<0.10

1.4

6.9

<0.05

<005

2.5

[]P,Phosphorous. 

[]Pb,Lead____

[]Pt,Platinum. 

[]Sb, Antimony. 

[]Se,Selenium. 

[]Si,Silicon_ 

[]Sn,Tin___

[]Sr,Strontium. 

[]Ti,Titanium_ 

[]W,Tungsten_ 

[]V,Vanadium_ 

[]Zn,Zinc   

[]Zr,Zirconium.

[]Ammonia___ 
Nitrogen-M

[]Kjedahl___ 
Nitrogen-N

[]Mitrate-N__

[]Nitrite-N_

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]F1uoride

mg/1 

0.07

<0.05

<0.10

<0.05

<0.10

7.0

<0.05

0.17

<0.05

<0.05

<0.05

<Q.Q5

<0.05

2.0

mg/1

[]Cyanide. 

[]Sulfate. 

[]Phenol_

[]Total Dissolved.
Solids 

[]Total Volatile^
Solids 

[]Suspended____
Solids 

[]Volatile Sus-_
pended Solids 

[]Hardness as__
CaCOo 

[]Alkalinity as_

C3.

[]mmhos Conductivity. 

[]pH Units_______

[]Turbidity MTU. 

[]Color Units_

[]T.Coliform/10Cml.

[]            

[]  _______

157

114

135

******
230



U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

LOCATION

RATE COMPLETED , /?&&

TOTAL DEPTH OF WELL 

GROUT _&______

/^C. -#0^P

DRILLER

DATE STARTED X^>y c5". S9&T>
^t * ^y

STATIC WATER LEVEL

f. CASING INSTALLED___ 

.SCREEN SIZE /£"'^^______ MFG. 

\SL_______HRS. PUMPED */ <5>

7/ZT
DIAMETER 

. LENGTH_

GPM DRAWDOWN

  DEPTH

HOLE DIAMETER
CASING DIAMETER

FORMATION

91

^^y

/IS -

S£

SOIL DATA TO 15 FT. 
FEET THAWED O

BOTTOM OF FROST & MATERIALIZE! 
SEASONAL OR PERMA F.ROST.

WATER DATA FIELD TEST 

TASTE _
APPEARANCE 

AFTER 24 HOURS. 

IRON ________

CHLORIDES, 

TDS ____

PUMP TEST

PUMPING LEVEL ____ 

AFTER ? HRS

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITj 
TIDES AS0 OR FROST.

__-STATIC LEVEL 

Q /A GPM

DEVELOP PROCEDURE ^^^-^ ^/^^rr^

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW



U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

LOCATION DATE STARTED
<5~.

DATE COMPLETED 

TOTAL DEPTH OF

DRILLER

CASING INSTALLED 46'- d? DIAMETER

.SCREEN MFG. LENGTH __

STATIC WATER LEVEL . HRS. PUMPED @ /A GPM DRAWDOWN

' DEPTH 

*/ '~/0 "

HOLE DIAMETER
CASING DIAMETER

FORMATION 
 ^

/&***** >

V

SOIL DATA TO 15 FT, 

FEET THAWED_Q_
BOTTOM OF FROST & MATERIAL/2L 

SEASONAL OR PERMA

WATER DATA FIELD TEST 

TASTE .

APPEARANCE FRESH 

AFTER 24 

IRON __

CHLORIDES^ 

TDS ____

PUMP TEST

PUMPING LEVEL 

AFTER ? HRS.

- STATIC LEVEL

_GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WIT 
TIDES /To OR PRnsr

DEVELOP PROCEDURE "7^ 7c? 7  7

ESTIMATED MAN HOURS FOR DRILLING_______________ HOURS FOR TOTAL JOB

CREW



U.S. PU 2 HEALTH SERVICE, DIVISION OF 1NDI£ IEALTH

LOCATION DATE STARTED /<!<*./**/

DATE rnMPLETED DRILLER

TOTAL DEPTH OF WELL 

nnQUT

FT CASING

STATIC WATER LEVEL

SCREEN SIZE

HRS. PUMPED / @

DIAMETER 

. LENGTH v

GPM DRAWDOWN 7"

DEPTH

//

33 '-

HOLE DIAMETER
CASING DIAMETER

FORMATION
SOIL DATA TO 15 FT. 

FEET THAWED

BOTTOM OF FROST & MATERIAL^ 

SEASONAL OR PERM A Ei

WATER DATA FIELD TE 

TASTE

APPEARANCE F 

AFTER 24 

IRON __

CHLORIDES: 

TDS

PUMP TEST 

PUMPING 

AFTER _

'S

STATIC LEVEL

HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES /fr£ OR FROS

DEVELOP PROCEDURE ^r-.
ESTIMATED MAN HOURS FOR DRILL1MG___ ._ HOURS FOR TOTAL JOB

:J»EV/



.tReject No Name

fccation of V7ell

Well 3

:pth of Wcll^fff ft. Length o^ Casing.'fi? ft 

[Observation Well, Dist. to Punped 

Drilling Completed /O-ty^fff? Dri

Pumped Well / Observation We 

t. Top of Casing to Static Lc

1 
lock
.Tue

&>

i

.

;

»

i

) -

-

1
L
t

\

\

i

Elapsed Time 
Since Pumping 
Star ted /Stopped

1

2

3

4

5

6

7   '
8

9
10

11

12
15

20
25

30

40
. 50

60

80

 iaor^o
140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth -to 
Water
Fro~ TOC

??-%"
?j-# "
5^-7"

i ft33~<?
33L 9"

'/
>f
>f

't
33-J*

jf
it
H

7?- 9"
//

//

'/

i/

-tt-l"
* /

?3~<?

Drawdown 
Q ^jT'cprp.

Recovery

7-^ "
7-^*
X?*

7-3"
7''3*

ft

t

u

//

7-3"
//

//

'/

7-3"
ft

ft

'/ ,

'/

?-5-"
'/

7-S " '

Clock 
Time

 

Elapsed Time 
Since Pumping 
Star ted/ Stopped

1

2

3

4

5

6

7

8

9

10

11

12

15

20

25

30
'40

50

' 60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

X ^s

Depth to 
Water
Fron TOC

<?*--£ "
w*- f      

.

fr

Drawd
3  or
Recov
7-s"

-



U.S. PL C HEALTH SERVICE, DIVISION OF INDIX HEALTH

LOCATION

DATE COMPLETED ( r~ /y>
/,

GROUT.

TOTAL DBpTH OF WELL

 ^7/ ^£TI_____SCREEN SIZE

FT. CASING INSTALL En

DATE STARTED

 -£//

WATER

DIAMETER

STATIC WATER LEVEL HRS. PUMPED

-i
GPM DRAWDOWN "?""  / f

' DEPTH

HOLE DIAMETER
CASING DIAMETER

FORMATION

'^

#/*3£?.

> SOIL DATA TO 15 FT. 

FEET THAWED___

/
BOTTOM OF FROST & 

SEASONAL OR PERMA EROST-^'

WATER DATA FIELD/TEST 

TASTE

APPEARANCE FRESH, 

AFTER 24 HOURS 

IRON _______

CHLORIDES.. 

TOS ____

PUMP TEST

PUMPING LEVEL 

AFTER /  *T MRS.

- STATIC LEVEL 

^25^" GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES -y#~ QR FROST

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

cnE\v



No. Well

fccation of Well

pth of ft. Leng±h of-Casing^ ft.

! Observation Well, Dist. to Pimped Well 

te Drilling Completed

Pumped Well / Observation We 

ft. Top of Casing to Static Le

f 
lock.
.me

*

i

:

I

t

1»  

-

t
I 
\
f
i
 

i
i

Elapsed Time 
Since Pumping 
Started /Stopped

1

2

3
4

5

6

7 '   '

8

9
10

11

12
15

20

25

30

40
. 50

60

80

100

140

130 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth to 
Water
Fro~ TOC

<%£>-<}"

3&-<?*
^o-J*
30-9"

  t
//

t<
»

*?£~9 "
/ 1
"
//

A

*

?o-9 "
tf
"
//
//

^TT'j Q "

Drawdown 

Recovery
&*

.<-'/'

.5~/-/''

5~-/"
_s 

^^s ^ ' f

'f
'i

''

«
^-/ i ^

"
«

"
*
"
*'-/*

><
//
'f

&/" '

Clock 
Tine

Elapsed Tine 
Since Pumping 
Started/Stopped

1 2^3
2

3

4

5

6

7

8

9

10

11

12

15
20

25
30

"40

50

' 60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth to 
Water 
Fror. TOC
"3^%"

.

f

Drawd
<§ 

m
Recov

jT^/*

 



U.S. PL' C HEALTH SERVICE. DIVISION OF INQi/ HEALTH

LOCATION

DATE COMPLETED.. PRII I *K

STARTED .

TOTAL DEPTH OF WELL tMCTAHPn DIAMETER

.SCREEN SIZE MFG

STATIC WATER LEVEL H RS. PUMPED @ GPM DRAWDOWN

  DEPTH

HOLE DIAMETER
CASING DIAMETER

FORMATION

^u^2£.s<&*^
SOIL DATA TO 15 FT.

FEET THAWED

BOTTOM OF FROST & MATERIAL

SEASONAL OR PERMA gROST

VMTER DATA FLL 

TASTE

APPEARANCE FRESH 

AFTER 24 HOURS 

IRON

CH LOR I D ES: 

TDS

J
  -« ' '

PUMP TEST __

PUMPING LEVEL 

AFTER __j£__HRS.

. STATIC LEVEL

GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 

TIDES ~7/*x- OR FROST

^?-y~L~<x*i

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING

/
HOURS FOR TOTAL JOB

CREW



^ojcct No. Maine Well

ication of Well

:pth of -f ~ \ : L* ft. Length ofN Casing

[ Observation Well, Dist. to Punped

I
ft. Pumped Well / Observation Wt

t

pft. Top of Casing to Static Lc

te Drilling Completed Date Tested

Lock.

»

;

.

 .

t

j\  

 

 

i

I
i

 

(

Elapsed Time 
Since Punping 
Started/Stopped

1

2

3

4

5

6

7   '
8

9
10

11

12
15

20
25
30

40
. 50

60

80

100

130

180 (3 hrs.)

240 (4 hrs.)
300

360
420

480

540

600

Depth to 
Water 
Fro- TOC

^/-V "

1/~ ¥ "

3/-&"
3/-Z"
*$/-%"

*f
«
ii
n

^2. J~ ̂ ? "
tt
>/

^J-37 *
<>/-%"

"
"
 '
"

^ j & ''
jf
//

 ^7 / _ *Z7 '

Drawdown 

Recovery
' "

/ ''? '''

£-2"
£~3"

. - //

"
is
I/

»

^ ~£7

' »

»

£'? "

'£-? "

* t

"

''.

''

£~3"
«

>,
/ '~2 "

Clock 
Tine

 

Elapsed Tine 
Since Punping 
Started/Stopped

1

2

3

4

5

6

7

8

9

10

11

12

15
20

25
30

'40

50

  60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540
600

Depth to 
Water 
?ron TOC

^jT-V "

.

r

Drawd
(3

Recox

^

-



U.S. PL ;C HEALTH SERVICE. DIVISION OF INDI. HEALTH

LOCATION

DATE COMPLETED

DATE STARTED

"STATIC WATER LEVEL

TOTAL DEPTH OF WELL 

GROUT . £ &______

DIAMETER __ 

LENGTH_v

RAWDOWN

' DEPTH

0-

/f -

HOLE DIAMETER
CASING DIAMETER

FORMATION

V '

SOIL DATA TO 15 FT. . 
FEET THAWED /5
BOTTOM OF FROST & MATERIAL t^  '? ^ 

)R PERMA EROST . S??i*<tsT23**-r

WATER DATA FIELD TEST 
TASTE

APPEARANCE FRESH. 

AFTER 24 HOURS_^i 

IRON __________

CHLORIDES,. 

TDS ____

PUMP TEST STATIC LEVEL

AFTER / HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES-x^2*v- QR FROST_-^£2L

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW _.



Jojcct No._____

ication of Well

pth of

Name wcii a  

Length of   Casing. 44* ft

! Observation Well, Dist. Ho Punped Well 

Drilling Completed /£-<*/-%&

Pumped Well / Observation We 

. Top o f Casing to Static Lc

lock.
.iae

 

,

 .

1
t

1  

1
-

1
\

i
\ 
i

 

i
\ i

.

 «iM__>

Elapsed Time 
Since Pumping 
Started/Stopped

1

2

3
4

5

6

7 - '
8

9

Depth -to 
Water 
Fron TOC

» /x
^j i ^

-^-» * ' ''

.?/-',?"

3/-2 "
*^T J 2"

*

*

"

',

10 I -3/-2"
11

12
15

20

25

30

40
. 50

60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

"

''

.?/-? "

K

"

'I

1f

V/~**

X/-2 "
 

Drawdown 
*?^23 - crpiRUi '

Recovery
£-{"

,_$--£"
f -
* . ff

XT" / *'

«

t.

 t

t,

\^   £

ft

"

^'^ "

./ f

»

"

" -*5~-£ "
.5~:£ "

 

Clock 
Tine

Elapsed Time 
Since Pumping 
Star ted /Stopped

1

2

3

4

5

6

7

8

9

10

11

12

15

20

25

30
"40

50

' 60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth to 
Water 
 From TOC
ftt"

.

f

Drawc

  CTT 
Re cor^~V"

 

 



LOCATION

U.S. PU C HGALTH SERVICE. DIVISION OF INDI/1 JEALTH

/£'' ^ "
DATE STARTED

DATE COMPLETED. nnn I v

TOTAL DEPTH OF WELL 4*^/* *'FT. CASING INSTALLEn "X^'' ' DIAMETER

STATIC WATER LEVEL

' DEPTH

HOLE DIAMETER
CASING DIAMETER

FORMATION
SOIL DATA TO 15 FT. 

FEET THAWED
BOTTOM OF FROST & MATERIAL ^ 

SEASONAL OR PERMA RROST , J^y. .-.^vi^vY

WATER DATA FIELD TE 

TASTE

APPEARANCE 

AFTER 24 

IRON __

CHLORIDES^ 

TDS ____

PUMP TEST STATIC LEVEL

PUMPING 1 PWFI J<- 

AFTER / MRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES ~^<r OR FROST ~~r~^

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLWG HOURS FOR TOTAL JOB

cnt£w



;ojcct No. Well

ication of Well 

pth of ft. Length of ^
ft. Pumped Well / Observation We
s

[Observation Well, Dist. to Puaped Wcllj^~/ X/f t. Top of Casing to Static Lc

i e Drilling Completed

;ock 
»me

=

;

.

;

»

i

'

) *

1

I

1

i

»

  
i
i \

i

Elapsed Time 
Since Pumping 
Started /Stopped

1
2

3

4

5

6

7

8

9
10

11

12
15

20

25

30

40
. 50

60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth ±o 
Water 
Fror*. TOC

?J3-7"
-&'-%*
-33L3"
33-3"
33'-$"'

n

//

fi

'i

33-2"
>/

 t

 ?3LZ"
//

'/

//

//

//

33-3-"
 

//^^ .

^--^S

_^^^

^^^^ ?6c^^

j?

Drawdown 
Q ,V jr"cpm

Recovery
X ^7~/
' . ''

7V
x yx7-/r-V"

7-/"
'/

',

fr

ff

7-/f
*r

tf

7-/"
if

'f

//

V.

/»

7-> *

f^t-^L.
=^=£ .
xJ^-^-^^^*:

^ ^^^

Clock 
Time

 

^/^
^^^j-X

v-^  

k

Elapsed Time 
Since Pumping 
Started/Stopped

1

2

3

4

5

6

7

8

9

10

11

12

15
20-

25

30
"40

50

' 60

80

3£>fc,JOO

J^J^O
^£lj£0 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth to 
Water 
Fron TOC

&-£ "

.

ri

Drawc 
9

-TTT 
Recov

^ X..7-^

 



U.S. PL C HEALTH SERVICE. DIVISION OF JNDI; HEALTH 
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APPENDIX 2

U.S. Geological Survey well drillers' logs, aquifer tests, 

and ground-water-quality data for Aniak, Alaska

A-2



r ;
Chief^ Piano Ifeixitenaince dranch, AN-675 June 6> 1939 

Arthur J» Lappi: Fixed Industrial Equipment Mechanic Leader 

Completion of Well Drilling Assignment at (Aniak:

Drilled three cased v.'ells, one at aiark 11 Utility Building., 
on* at Utility Building at housing area and one at Control Building Site

ty Building Well

(1) Drilled 6 inch cased well, 5 ft* length welded well casing 
to a a«pth of 45 ft,

(2) Installed 5 ft. length Johnson Everdur wall screen, with 
35 thousand slot opening,* Tfell screen exs posed 4 ft. below 
end of easily

(3) Surged and oUifloped w«ll. Te«t puaped well fro 3 A hrs. at 
a rate of 3^ £&!  P«r minute or 1800 gal. per hr. with 
6 inch drawdown.

(4) Water nappies taken and water fourid to oe saree as well 
inside of Mark 11 Utility building. Very hard water turns 
coffee black.

(5) Static level 2?ft. ^epth of w^ll 45 ft.

Ut ili t ̂  fljtlld i ng Vie 11 Houain^; Area.

(1) Drilled six inch cased well behind Utility Building to
,   depth of 56 ft.

(2) "Entailed fire ft. Johnson Sveraur well screen wita 35
' t

U thousand-. slot opening. 
-i^ X I (3) Surged and developed well for eight hrs,

(4) Test pumped well 48 hr$. at a r^.te of 30 gal. per ndnute 
or 1800 f,al. per hr. with a 6 inch drawdown.

(5) Water samples taken and wfetor found to b* verj- good, does 
not turn coi'fee black.

(6) Static level 2?ft. Jepth of well ground level 56 ft. 
Jepth of well top of casing 5& ft.

(7) Fire pump could be ins tailed -In well due to unlimited
aaeunt of water and stoall drawdown. Suggest dragline from 
ifcGrath be shipped to Aniak and witn conjuntion oflother 
work lined up for machine a 8ft. diameter caison 6e installed 
for fire protection.

Contjrcl Building Well

(1) Drilled oijc inch cased well on radio maintenance side of 
control building, four feet Oirb from outsiae wall and in 
line with center of wall to a depth of 47 ft 10 in.

(2) Surged and developed well
(3) Test pumped well 8hrs. at a rate of 30 gal per minute or 

1800 gal. per hr. with 6 inch drawdown.
(4) Water samples taken and by local tests found wter to be very good.
(5) Perforated casing 18 inch, from bottom of casing. Depth t§ 

bottom of well from t*p of casing 49 ft. 10 inches.
(6) Static level 15 ft. Water tabii high due to spring brake-up 

of ice and river



V/sll irilii.^ rig loaded on Alaska Riv«r Navigation barg« and shipped 
to McGrath Uav 30, 1959

very good cooptration during our assignment from all station 
personnel,, especially th« Station Manager and Station iiechanic and has 
be*n a pleasure working v;ith them*

Drill Logs
Mark 11 Utility Building Well
1-25 Muck aonie rock at 15 ft Thawad
26 Broke throu to cou.«rs« gravel and xrat*r

Hots of red rocks aru red wat«r Thawed 
Co'-irse gravel and ;and rtcd riocks Lots of water

Utility Building Housing Area
1 24 Muck som« rocks Thav\«vi
25 Course gr«;. sand '.ravel T¥at«r 7naw«d
26 58 Course gr«^ aand gravel Lots of wa^«r

Control i3uilaing Well
1-2 Fill dirt Thaw«d 

/ JH7 fill dirt Seasonal frost Frozen 
. 8 18 Muck som« rocks Thawed

19"»3i drown sand and gravel Thawed
32-50 Course sand and grav«l Water at 

Lots of water.

, 

Arthur JLappi, AN 675



Aniftk (ITT Site)

,S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

Laboratory Kuofeer

Date of collection ................

Silica (SiO2 ). ....................

Iron (Fe).. <****>...............

Manganese (Mn). .................

Calcium (Ca) ....................
Magnesium (Mg) .................
Sodium (Na) .....................
Potassium (K) ...................

Bicarbonate (HCO 3 ) ..............
Carbonate (CO 3 ) .................
Sulfate (SO4 ) ....................
Chloride (Cl) ....................
Fluoride (F) .....................
Nitrate (NO 3 ). ....................

Dissolved solids 
Calculated .....................
Residue on evaporation at 180°C . 

Hardness as CaCO 3 ..............
Noncarbonate hardness as CaCO s . . 
Alkalinity as CaCOs ..............

Specific conductance 
(micromhos at 25°C) ............

pH .............................
Color. ..........................

134*6

5*1*70

14

.36

.17

27
8.5
2.9
1.0

103
00
0.0
.7
,3

2.1

113

90
e

84

181
7.0
0

13446 - WUAt* Ali«* Sit* ** AKUk - W»ll
f irtm bollmr room,

coll. by Colllw »ppemr»iic«.

(ill



HCA Site - Aoiak

v.S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

13113

Date of collection ...............

Silica (SiO2)....................

Iron (Fe).......................

Manganese (Mn)... ............. ***

Calcium (Ca) ...................
Magnesium (Mg) ................. 9.3
Sodium (Na)..................... t*«
Potassium (K)................... l.O

Bicarbonate (HCO 3 ) .............
Carbonate (CO 3 ) ................
Sulfate (SOJ ...................
Chloride (Cl)...................
Fluoride (F); ...................
Nitrate (NO 3)...................

Dissolved solids
Calculated ....................
Residue on evaporation at 180°C 

Hardness as CaCO 3 .............
Noncarbonate hardness as CaCO 3 . 
Alkalinity as CaCO 3 .............

Specific conductance 
(micromhos at 25°C)...........

pH ............................
Color..........................

. El.), Will ffl, b«tli*o«»i Coiliwr,



U.S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION 

Analyses by Geological Survey, United States Department of the Interior
9-268 q

Date of collection

Silica (SiO2)..................... 1*

Iron (Fe). .....

Manganese (Mn),

D
16 

Calcium (Ca) ......
Magnesium (Mg) ... 
Sodium (Na) .......
Potassium (K) .....

Bicarbonate (HCO 3 )
Carbonate (CO 3 ) ................. 0
Sulfate (SO 4 ) ... 
Chloride (Cl) ... 
Fluoride (F) .................... ,3
Nitrate (NO 3)........ ..........

Dissolved solids
Calculated ...................
Residue on evaporation at 180°C 

Hardness as CaCO 3 ............
Noncarbonate hardness as CaCO 3 
Alkalinity as CaCO 3 ............

Specific conductance 
(micromhos at 25°C)..........

pH ............................. 7.0
Color........................... 10

in



U.S. DEPARTMENT OF THE INTERIC 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

10417

Date of collection

Silica (SiO2).....

Iron (Fe)........

Manganese (Mn)..

&lmi1^.
Magnesium (Mg) 
Sodium (Na) .... 
Potassium (K)................... *

Bicarbonate (HCO 3 ) .............. -*»
Carbonate (CO 3 )
Sulfate (SO 4 ) .................... *
Chloridg (Cl) ..................
Fluoride (F) ..................
Nitrate (NO 3)..................

Dissolved solids
Calculated ...................
Residue on evaporation at 180°C 

Hardness as CaCO 3 ............
Noncarbonate hardness as CaCO 3 . . 
Alkalinity as CaCO 3 .............. *~

Specific conductance 
(micromhos at 25°C)

r\tlpH .................
Color...........................



U.S. DEPARTMENT OF THE IKTERIO. 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

Date of collection

Silica (SiO2).....

Iron (Fe)........

Manganese (Mn)..

Calcium (Ga) .... 
Magnesium (Mg) . 
Sodium (Na) ..... 
Potassium (K)................... 1*3

Bicarbonate (HCO 3 ) 
Carbonate (CO S ) ... 
Sulfate (SO 4 ) ......
Chloride (Cl)......
Fluoride (F) .......
Nitrate (NO,)......

GR,rbi«a Dl

Dissolved solids
Calculated...................
Residue on evaporation at 180°C 

Hardness as CaCO 3 .............. 9,7
Noncarbonate hardness as CaCO 3 
Alkalinity as CaCO 3 ............

Specific conductance 
(micromhos at 25°C)..........

pH ............................. f.0
Color...

BCA, A&Uk
CcdlectoC by K,

. DrlU*3 **U, UO ft. OH



RCA Sits - Anatk:

U.S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

Laboratory lumber 9601

Date of collection ................ 9-3-66

Silica (SiO2)..................... 15

Iron (Fe)........................ 0*04

Manganese (Mn). ................. 0.02
Carbon BioadxSa (C02) 14

Calcium (Ca) .................... 28
Magnesium (Mg)
Sodium (Na) ..................... 2,3
Potassium (K) ................... 1,2

Bicarbonate (HCO3 ) .............. lO
Carbonate (CO 3 ) ................. 0.0
Sulfate (SO 4) .................... 7,2
Chloridp (Cl).................... 0.7
Fluoride (F) .................... Q.I
Nitrate (NO 3)...

Dissolved solids 
Calculated ..................... 119
Residue on evaporation at 180°C 

Hardness as CaCO 3 .............. 94
Noncarbonate hardness as CaCO 3 .. 4 
Alkalinity as CaCO 3 .............. 90

Specific conductance 
(micromhos at 25°C)............ 202

pH ..
Color........................... 5

9601 - RSA Site, Anaik, Alaska Collected frost drilled i**U % ?, Liudholm.



BCA
U.S. DEPARTMENT OF THE INTERIM. 

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

Date of collection 

Silica (SiO2).....

Manganese (Mn)....

Calcium (Ca) ......
Magnesium (Mg) ... 
Sodium (Na).......
Potassium (K) .....

Bicarbonate (HCO 3 ) 
Carbonate (CO3 ) ... 
Sulfate (SOJ ......
Chloride (Cl) ......
Fluoride (F) .......

9.4  " 

Dissolved solids
Calculated ...................
Residue on evaporation at 180°C 

Hardness as CaCO 3 ............
Noncarbonate hardness as CaCO 3 .. *+* 
Alkalinity as CaCO 3 ..

Specific conductance 
(micromhos at 25°C)............ « *

pH ............................. I*
Color *



S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

Laboratory &*&«* 

Date of collection -*

Silica (SiO2).....

0.03

Manganese (Mn).

Calcium (Ca) ... 
Magnesium (Mg) 
Sodium (Na) ..................... % A
Potassium (K).....

Bicarbonate (HCO3 )
Carbonate (CO 3 ) ................. *
Sulfate (SO4) .................... V0
Chloride (Cl) ... 
Fluoride (F) ...

m&m±M
Dissolved solids

Calculated ...................
Residue on evaporation at 180°C 

Hardness as CaCO 3 ............
Noncarbonate hardness as CaCO 3 .. w 
Alkalinity as CaCO 3 ..

Specific conductance 
(micromhos at 25°C)............ *»

pH .. 
Color

u ?t. Stors^o Tank,



1T . DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

7331

Date of collection
_______________ 1962

Silica (SiO2 ). ..

Iron(Fe)..($&«)

Manganese (Mn). ................. 0.0*

Calcium (Ca) ...... 36
Magnesium (Mg) ... 
Sodium (Na) .......
Potassium (K).....

Bicarbonate (HCO 3 )
Carbonate (CO 3 ) .................
Sulfate (SO 4) **
Chloride (Cl)
Fluoride (F) .................... 1  
Titrate INOJ. . .,_. v ............ *

( £%} 1

Dissolved solids
Calculated .....................
Residue on evaporation at 180°C . 

Hardness as CaCO 3 ..............
Noncarbonate hardness as CaCO 3 .. ~~ 
Alkalinity as CaCO 3 .. '

Specific conductance
(micromhos at 25°C) 

pH .................
Color...............

-* Aolsk, dear 0 Colloctloo-



APPENDIX 3

U.S. Geological Survey water-quality data for the Aniak River

A-3
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