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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 verg 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).

PHYSICAL SETTING 7



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
I; 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 (.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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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 km? of the 152,4()O-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
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Table 2. Peak discharges of the Kuskokwim River for various recurrence intervals
[Discharge is in cubic meters per second]

Discharge
Station location
Q, Qs Qo Qs Qs Q100 Qs00
Crooked Creek 4670 6,290 7,310 8,610 9,540 10,500 12,700
Aniak 5,390 7,260 8,440 9,940 11,000 12,100 14,700

lce-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 FAA 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, 1986¢c, 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

DRINKING WATER 13



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 CaCOs 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 CaCOj3 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 m 3/son
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 CaCOj3 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 (EHMB) 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. Percclation tests were performed on portions of
test holes remaining open after removing drilling tools. Three wells were
constructed using 15-slot, 30-inch leng, 2—in§h diameter,.qalvanized, spiral-
wrapped drive well point screens. A1l three wells were pumped using a deep-well
configuration jet pump and water samples were obtained and analyzed. Te;t 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 sevéra] large (15 to 20 foot
deep), steep-wallied, abandoned channels and more numerous shallow, sinuous

depressicns 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 percé;t of the total soil volume. Medium-grain, well-sorted sand, gravelly

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

VWater 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-fcot 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



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 presentfy 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 weil-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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Permanently 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 sewerage 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 1ikely 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 backfi]]g Because soil structure will be disturbed during
construction reducing permeability, a percolation rate of abo;t 20 minutes per

inch is recommended for design purposes.

A limited attempt shou]ﬁ 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 gencrally be beTow seasonal frost.
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~\  Anchoruage, Alaska $3599

274-3364

ARALYTICAL REPORT

TELEPHOME (90/)-2/0--.0}4

ANCHORAGE lNl)UsrhU\LC A
5633 B Street

SUSTOMER Alaska Area Mativa Health Sarvice SAMPLE LOCATION: Mniak, Alaska
- ‘ FOR LAB USE OnLY .
3ATE COLLECTED__5=5-80 TIME COLLECTED:__ 1140 Hrs. RECVD.BY__2G LAB #__ 3677-1
SAMPLED BY  S. Wneaton SOURCE___Well Pt. 1,Icot 1,Screen @ DATE RECEIVED 5-7-80
26-28 ft.
JEMARKS Hard Alkaline water, hich Silicon level, will cause |DATE COMPLETED: 5-13-80
cale build up in hot water systems.Will be difficult to renove[.)ATE REPORTED 5-14-30
yreattent:None. Preservation:None.Color:Clear. Taste:Good. Vi / //
mell:lone. 0O @ 7.5 gom SIGNEDLAALC Ak K« sFovir—
mg/1 mg/1 mg/1_
“JAg,Silver <0.05 [JP,Phospnorous 0.15 [ICyanide
“JAT, Aluminum <0.05 [IPb,Lead <0.05 [JSulfate
“]As,Arsenic [JPt,PTatinum [JPhenol
“JAu,Gold [Isb,Antimeny [ITotal Dissclved 153
) : Solids
“1B,Boron []Se,Salenium [JTotal Volatile
Soiids
“]Ba,Barium 0.10 []5i,Silicon 7.5 [ JSuspended
i Solids
_]Bi,Bismuth [ISn,Tin [Jvolatile Sus-
' pended Solids
"]Jca,Calcium 45 []Sr,Strontium [JHardness as 145
- CaCO
“Jcd,Cadmium <0.010 [1Ti,Titanium [JAlkalinity as 155
o CaC05
“JCo,Cobalt [JH,Tungsten ]
_JCr,Chromium <0.95 [JV,Vanadium []
_JCu,Copper <0.05 [JZn,Zinc [
“JFe,Iron 0.14 [JZr,Zirconium (]
* * * * * *
_JHg,Marcury [JArmonia [ Jmmhos Conductivity 270
N . Nitrogen-N .
_IK,Potassium 1.4 [1Kjedah [IpH Units
) Nitrogen-N
“JMg,Magnesium 7.7 [IMitrate-N 3.4 [ JTurbidity HTU
_JMn,Hanganese <0.05 [JHitrite-N [1Color Units
JHo,Molybdenum [ IPhosohorus []T.Coliform/100m} 0
_ (Crthe)-p
i, Sudium _ 1.9 [ICkYcride — 03 - —
L ticked o [N uaride - 0]
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P.C.EDX 41273

USTOMER

Alaska MArea Native Ilealth Sarvice

TELEPHONE (207)-279-4014
Anchoruge, Alaska 83509

274-3364

ANALYTICAL REPORT

'‘ATE COLLECTED

AMPLED BY

5-5-80

Scott Wneaton SCQURCE

TIME COLLECTED:

SAMPLE LOCATION:

Screen at 27-29 feet

EMARKS_8.5qutm, No treatment or preservative.

Hard water with

high Silicon, hot water svsters will produce scale

that is difficult to remove. Color—Clear. Tasta-Good.

5633 B Street

Aniak, B2

211 Point 2, Iot 15

DATE ReCEIVED

FOR LAB USE ONLY
RECVD.BY_2G

LAB
5-7-80

AR CHL)RA’ e l“DUbn’l ALCENTECR

z 3678

DATE COMPLETED:

5-9-80

DATE REPORTFD

5-9-80

4;/57 A,

Smell-None. SIGNEDH/C«</
mg/1 mg/1 mg/1
1Ag,Silver <0.05 [P ,Phosphorous <0.05 [JCyanide
331, Aluminum 0.11 [1Pb,Lead <0.05 [JSulfate
JAs ,Arsenic <0.10 [JPt,Platinum <0.10 [JPhenol
JAu,Gold <0.05 []Sb,Antimeny _<0.05 [JTotal Dicsclved
- Solids
1B,Boron__ . _. <0.05  ___ []Se.Selenium <0.30 FMTstal Yolatile
Solids
]Ba,Barium <0.10 []Si,Silicon 7.3 [ JSuspended
Solids
1B1,Bismuth 0.27 [ISn,Tin <0.05 [Ivolatile Sus-
! pended Solids
iCa,Calcium 56 [Jsr,Strontium 0.22 [JHardness as 175
CaCO
JCd,Cadmium <0.010 [J7i,Titanium <0.05 [JA kalinity as
CaCo
ICo,Cobalt <0.05 [14,Tungsten ©.05 __ [). >
1Cr,Chromium <0.05 [1v,Vanadium <0.05 []
JCu,Conper <9.05 [1zn,Zinc <0.05 0]
JFe,Iron 0.12 - []Zr JZirconium <0.05 []
Y * * * * *
IHg,Mercury <0.10 [ JArmonia [ Jmmhos Conductivity
1K Nitrogen-N
K,Potassium 1.5 [IXjedahl [JpH Units
. . Nitrogen-H
litg,Magnesium 8.4 [Jvitrate-N [ JTurbidity KTU
JHn,Manganese <0.05 [Biitrite-N [JColor Units
JHo,Molybdenun <0L05 [ JPhosphorus _ []T.Ccliform/10Cm]
. ) {Ortho)-P
sda,Sediwen_ 2.5  [JChloride 0] —
S tickel <0.05 [(JFTuoride [l
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£.0. 5OX 41276
Ancnorage, Alaska 99509

TELEPHOME (0(7).279-4014
274-3364

ANALYTICAL REPORT

SAMPLE LCCATION:

ANCHORAGE INDUSTRIAL CE-".;T;.
50533 B Streat

Miak, Alaska

[JFYuoride__ __

) : FOR LAB USE ONLY
DATE COLLECTED 5-6-89 TIME COLLECTED:_0815 Hrs. RECVD.BY_AG LAB #___3677-
SAMPLED BY__S. Wa=aton SOQURCE_Well Pt.3,Iot 23, screen DATE RECEIVED 5-7-80
36-38 ft.
REMARKS_Hard,Alkaline water, high Silicon level,will cause DATE COMPLETED. 5-13-80
scale build up in hot water systems, will be difficult to re- DATE REPORTED 5-14-80
move. Treatment:None.Preservaticn:None.Color:Clear.Taste: P . :
gocd. Smell:None. 0 @ 10 gom SIGNED éjz‘/"zl“**“74%?déz{fibﬁ;
mg/1 mg/1 mg/ 1
[JAg,Silver <0.05 [JP,Phosphorous 0.07 [Jcyanide
[ JA1, Aluminum <0.05 [1Pb,Lead <0.05 [JSulfate
[JAs,Arsenic <0.10 [IPt,Platinum <0.10 [ JPhenoi
[JAu,Gold <0.05 [1Sb,Antimony <0.05 [JTotal Dissolved 157
- Selids
[1B,Boron <0.05 [JSe,Selenium <0.10 [JTotal Volatile
- 50i1ds
[18a,Barium 0.11 []Si,Silicon 7.0 [ JSuspended
Solids
[1Bi,Bismuth 0.23 [Isn,Tin <0.05 [Ivolatile Sus-
_ pended Solids
[Jca,Calcium 34 [JSr,Strontium 0.17 [JHardness as 114
, CaC
[Jcd,Cadmium <0.010 [ITi,Titanium <0.05 [JAtkalinity as 135
CaCo
[]CO ,Cobalt <0.05 []‘-,ul,'['ungsten <0.05 [] 3
[1Cr,Chromium <0.05 []v,Vanadium <0.05 []
[JCu,Copper <0.05 [JZn,Zinc <0.05 []
{JFe,Iron 0.10 [Jzr,zZirconium <0.05 (1
’ ) * * * * * *
[ JHg ,Mercury <0.10 [JAmmonia [ Jemhos Conductivity___ 230
) Hitrogen-N ) .
[JK,Potassium 1.4 [IKjedah [JpH Units
Mitrogen-N
[JMg,Magnasium 6.9 [Ihitrate-n 2.0 [ JTurbidity HTU
[IMn,Manganese <0.05 [itrite-it [JColor Units
[];‘.xo’!{o]ybdenum <0.05 []Phosphorus []T.CO]]'FOY'N/]OC!T\] 0
. - - (Crtho)-P
Cina,sediva e [IChtoride [] — e o
BRI <0.05

oo




ARQUITER TEST FIELD DATA SHEET rage

'cject NWo. Pro} .-t Name Well 8
. .- " .

» ncati.ox;. of Well _ M\,}é M %30 . AR ) .

:pth of We'il{/é Zoc‘ft. Length pt\ Casing '20 ft. Pumped Well / Observation W

. .
! Observation Well, Dist. to Pumped Well -2 _ft. Top of Casing to Static L

\te Drilling Completeéd &-/2-F0 Driller:Zézézéééééégﬂ‘_pate Tested P-/2-5

.ock |Elapsed Time Deptk: to grawdg;‘r; Clock|Elapsed. Time Depth to graw
“me |Since Pumping Water ~p o Time | Since Pumping [later -
Started/Stoopped |Fron TDC |Recovery Started/StoppedFrom TOC | Recc
1 35 " 1 25-467 19«
2 35" Q-0 2 24-2" |9/
3 257 20 | 3
4 257 @0 4
5 35 | 20" 5
6 25’ G-so0” 6
7 257 " Q0" 7
8 3357 9-/0" 8
9 257 90" | 9
10 35 9-y 10
1 257 % 1
12 357 P-10” 12
' 15 357 P-r0” 15
20 25 90" 20°
25 257 G0 25 [
30 357 P-L0” 30 {
40 2477 Qyp” 40
. 50 2457 P-/p” 50
- 60 357 2207 60
80 . 80
100 et aele el e 370 710
140 Ly ek o 7ol ‘)“dgdaxadﬁwvn/
180 3hrs )y /7 ot s — A LA 180 (3 hrs.)
280 (4 hes )W o/ <t 4., |7 |/ 240 (4 hrs.)
300 / | 300
360 l 360
420 ! 420
480 l 480
540 I 549
| 600 | 600




U.S. PU  C HEALTH SCRVICE, DIVISION OF INDIf  {EALTH

LCCATION 0—)4:/1/ 7/&2/ =/ DATE STARTED 9‘—' //—- 20
DATE COMPLETED____ P = /2 -0 DRILLER ot

' ‘ 7/ B Y7
TOTAL DEPTH OF w/:euﬂﬁ)f_ FT. CASING INSTALLED 2D =~ 2 DIAMETER 2

.
by g2V EES

. —
GROUT___ 22 SCREEN SIZE A5l T Mngéaéfzh_ LENGTH___, 4 -//"
i
“STATIC WATER LEVEL Mns PUMPED _ 2. @ _ 24~ GPM DRAWDOWN _Z—&)
HOLE DIAMETER :

CASING DIAMETER .

DEPTH .
FORMATION

, ) SOIL DATA TO 15 FT. /L/
C- /¢~ 4 FEET THAWED
/ BOTTOM OF FROST & MATERIAL/2 7 e’
. ’ . SEASONAL OR PERMA EROST
/-4 “— /2 ﬁ;«v Y /e
'/;2, /)57 ' WATER oATAwﬁ
SZnczem TASTE _ A2
APPEARANCE FRESH i’—&»
AFTER 24 HOURS ’
4 d Y4 IRON
/8- 2& Corrae CHLORIDES.,
‘ /// 2 TDS
/ S .
/ o
d2- % i o T
4 Pl
pUMP TEST _ 25 =/ - STATIC LEVEL

’ 7
PUMPING LEVEL 32 =/ 6___ 235 GPM
- AFTER 2.5 Hgs.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
. TIDES_ .22?  OR FROST =22

Go e ey é";ﬂ

S22y

DEVELOP PROCEDURE ol 2 T s P tnritn benx? %Zajﬂw

7 7 7

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW




AQUIFER TEST FIELD DATA SHEET _ Page

‘oject No. Pra} 't Name . A Well %
acat:{on_ of Well _ W zf-.?/

:pth of Well ?/70Cft. Length ot\ Casing O ft. Pumped Well / Observation \

! Observation Well, Dist. to Punmped Wellﬂf—/ - ft. Top of Casing to Static 1

tte Drilling Completed -//-FO bpriller MM&DM'@ Tested /-/1-57

lock |Elapsed Time Deptk to g’-’a"’f‘“n Clock|Elapsed. Time kep.th to gra\
ime |Since Pumping Water ._Qigrqpm Time |Since Pumping [later T o=
Started/Stooped |[Fron TOC |Recovery Started/Stoppedifrom TOC | Recc
1 3/-s0" | 6-2° 1 250 7
2 22-/" z’ 2 _
3 32 _ 7/. ' 3
4 72-/" ydl 4
5 32-/" | 7~ 5
6 32-/" 7’ 6
7 32-/ 1 77 7
8 32-/"1 7 8
N 9 z2-/" vt 9
§ 10 g2/ 77 10
o 227" 7 1
12 . Z2-/7 77 12
15 32-/" 77 15
20 2.2 —/ 7 ~ 7 20"
25 A 25 ,
30 Wot ehrnericel ot D [
40 Ll A?,,XZ;ZZ;TAZ$43 /..
.50 = XS T AN, 50
60 e bt DB AL 60
80 A I 80
100 Uz e g My o 100
140 ==, 4‘4 " 0 Mrery o/ 140
180 3 hres)| 2 | - ' 180 (3 hrs.)
200 (ahes )/ L |7 240 (4 hrs.)
300 300 l
360 A ' 360
420 420
480 i 480
540 : 540
P 600 ' 600 i



u.s. PUE‘ 2 HEALTH SCRVICE, DIVISION OF IMDIA EALTH

LOCATION 0 e 7/ 7 ’?2 | DATE STARTED (/'/] T
DATE COMPLETED Q’ ;77 ZZ DRILLER : ) Y. e irae
TOTAL DEPTH OF WELL (- £ 75 SR sinG nsTALLED 4// ? AMETER 7
" GROUT 20 - SCREEN SiZE /5 oot MFG.f LENGTH 5—‘/// i 3
£

staTIC WaTER LeveL DS =2 D Cuss. pumren_/ e “Gem DRAWDOWN __7— &

HOLE DIAMETER ,
DEPTH . CASING DIAMETER .
FOR !ATION

- O-/" ‘//‘ﬂ(/ SOIL DATA TQ 15 FT. __ /
FEET THAWED ____

. / - 2 BOTTOM OF FROST & MATERIAL Q &4/
2- 9 /74/44//' SEASONAL OR P&RM‘; FROST

9_ /3 B | o :

/3’//7 ’ ' W:}A WATER DATA Hét :21‘

| TASTE
/S7-22 _ @Mzﬂx; 5’4"”‘1’ APPEARANCE FRESH(Lrnz
9926 e G O AFTER 24 HOURS

-2é . eZo  IRON
) - : /  CHLORIDES.
246- Y1 twonter /r»va Tos
77 .
PUMP TEST _ 20 5—2 . STATIC LEVEL

[P
" PUMPING LeveL 22 2ae__ 25

AFTER __ / __Hss.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
noss;dL_ OR FROST 222

e

CEVELOP PROCEDURE _.%A#W—

ESTIMATED MAN HOURS FOR DRILLING HQOURS FCR TCTAL JOB

crRew



AQUIFER TEST FIELD DATA SHEET rage
rojest No. Prof- 't Name_ AIALAK . well 3
scation of Well A’)MM %’—7( -.32 .

) . Vs - .
spth of Wellé/ﬁ /CCft. Length of\' Casing _{_/CZ ft. Pumped Well / Observation %

’
¢ Observation Well, Dist. to Punmped Well 24-2 ft. Top of Casing to Static 1L

rte Drilling Completed 2-2 Z’ZC> Driller&//péf,&’ Date Tested _9_-,27-;21
- L

lock |Elapsed Time Deptk to 2“"’_‘“"" Clock| Elapsed. Time Qtept:h to g:aw
ime |Since Pumping Water ._g‘é;gpm Time |Since Pumping WMater T o=
Started/Stopped |[From TOC |Recovery Started/StovpedFfrom TOC | Recc
1 32-21 >’ 1 25=2"| =
2 22-2"1 Z7 | 2 —
3 72-2°| Z7 Il 3
4 Z2-2" 7 4
5 32-2"1 77 | 5
6 32-2" | 7 | 6
7 22-2"1- 77 | 7
8 227271 z7 | 8
9 32-2"| 7’ 9
10 : ?g’..‘;z ” -/ 10
o 22%-2" 7 11
12 z2-2°| >~ 12
15 22-27 Z7 15
20 I 20"
25 i 25 ,
30 z22-2"1 =7 | 30 i
40 z2-2"1 77 | 40
50 I 50
60 222" Z7 | 60
80 . [ 80
100 | 109
140 | 140
180 (3 hrs.) [ 180 (3 hrs.)
240 (4 hrs.) 4 “ 240 (4 hrs.)
300 I 300
360 - 360
420 I 420
480 ‘ 480
540 : | 540
600 ! | 600




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

LASORATOMES

CUSTCMER

P.0.BOX 4-1276
Anchorage, Alaska 99509

TELEPHONE (907)-279-4014

274-3364

ANALYTICAL REPORT

DATE COLLECTED

5-5-80

SAMPLED BY_._ Scott Wheaton SQURCE

REMARKS 8.5gom, No treatment or preservative.

TIME COLLECTED:_ -

Alaska Area Native Health Service SAMPLE LOCATION:

ANCHORAGE INDUSTRIAL CENTER

5633 B Street

Aniak, Well Point 2, Iot 15

Screen at 27-29 feet

Hard water with

high Silicon, hot water systems will produce scale

that is difficult to remove. Color-Clear.Taste—-Good.

FOR LAB USE ONLY

RECVD.BY__AG LAB #_3678
DATE RECEIVED 5-7-80

DATE COMPLETED-___5-9-89 }
DATE REPORTED 5-9-80 |

|

Smell-None. SIGNED
mg/1 B mg/1 mg/1
[JAg,Silver <0.05 [1P,Phosphorous <0.05 [ICyanide
[JA1,Aluminum 0.11 [JPb,Lead <0.05 [JSulfate
[JAs,Arsenic <0.10 [JPt,Platinum <0.10 [IPhenol
[JAu,Gold <0.05 [Isb,Antimeny <0.05 [ITotal Bissolved
. - o Solids
{1B,Boron <0.05 [1Se,Selenium <0.10 [JTotal Volatile
i . Solids
[]Ba,Barium <0.10 [1Si,Silicon 7.3 [JSuspended
. . : Solids
[18i,Bismuth 0.27 [ISn,Tin <0.05 [JVolatile Sus-
pended Solids
[Ica,Calcium 56 {ISr,Strontium 0.22 [JHardness as
CaCge
f1Cd,Cadmium <0.010 [JTi,Titanium <0.05 ]A]ka?1n1ty as
o P . CaCo
fIco,Cobalt <0.05 [W,Tungsten ©.05 [l >
[ICr.Chromium <0.05 [Jv,vanadium <0.05 ]
(JCu,Copper <0.05 [1zn,Zinc <0.05 []
(JFe,Iron 0.12 [Jzr,Zirconium <0.05 0]
* * * * *
[ JHg,Mercury <0.10 [JAmmonia [ Jnmhos Conductivity
) Nitrogen-il
[1K,Pctassium 1.5 [IKjedam [IpH Units
Nitrogen-N
[J¥g,Mt2gnesium 8.4 [INitrate-N [JTurbidity NTU
[IMn,Manganese <0.05 [INitrite-N [JColor Units
£340,Molybdenum <0.05 [JPhosphorus []T.Coliform/100ml
. (Crtho)-P
[3ia,Sedium 2.5 [JChloride (]
[ RS CIE N <0. O)

F L R SRR IR S

{JFluoride

— -




CHEMICAL & vEOLOGICAL LABORATORIES OF ALASX A, INC.

P.O. BOX 4-1276
Anchorage, Alaska 99509

LABCRATOMMAS

274-3364

ANALYTICAL REPORT

TELEPHONE (907)-279-4014

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

Aniak, Alaska

JUSTOMER Alaska Area Native Health Service SAMPLE LOCATION:
JATE COLLECTED__S5-5-80 TIME COLLECTED:__ 1140 Hxs.
SAMPLED BY __ S. Wheaton SOURCE__Well Pt. 1,Iot 1,Screen @

EMARKS Hard Alkaline water, high Silicon level, will cause

26-28 ft.

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

reatment:Mone. Preservation:None.Color:Clear. Taste:Good.

FOR _LAB USE ONLY

RECVD.BY__2G LAB #_ 3677-1
DATE RECEIVED 5-7-80

DATE COMPLETED: 5-13-80

DATE REPORTED 5-14-80

SIGNEDQM/Z:;A/ /(/.- :-%a.e,,cv

mell:None. Q @ 7.5 gom
mg/1 mg/1 -mg/1
“JAg,Silver <0.05 [JP,Phosphorous 0.15 [JCyanide
“]JA1,Aluminum <0.05 [IPb,Lead <0.05 [JSulfate
“JAs,Arsenic [IPt,Platinum [JPhenol
“JAu,Gold [1Sb,Antimony []Total Dissolved 158
- Solids
_18,Boron []Se,Selenium [JTotal Volatile
- : Solids
.JBa,Barium 0.10 [JSi,Silicon 7.5 [JSuspended
' Solids
[(]8i,Bismuth [15n,Tin [Jvolatile Sus-
¢ pended Solids
[Jca,Calcium 45 [JSr,Strontium [JHardness as 145
CaCo SN
[Jcd,Cadmium <0.010 [ITi,Titanium [JAlkalinity as 155
CaC0g
[(JCo,Cobalt [IW,Tungsten ]
“JCr,Chromium <0.05 [JVv,Vanadium 0
{]Cu,Cooper <0.05 [JZn,Zinc: 1
[JjFe,Iron 0.14 [JZr,Zirconium. (]
* * * * s s
L JHg Mercury [JAmmonia [Jemhos Conductivity 210
) Nitrogen-il
[IK,Potassium 1.4 [IXjedahl [JpH Units
Nitrogen-i
[ JMg.Magnesium 7.7 [INitrate-N 3.4 [JTurbidity NTU
[JMn,Manganese <0.05 [INitrite-N [JColor Units
[JMo,Molybdenum [IPhosphorus [JT.Coliform/100m] 0
' (Crtho)-P
[I4a,Sodiun 1.9 [IChloride (]
N I P [JFluoride . _ [ e - e




CHEMICAL . GEOLOGICAL LABORATURIES OF ALASX A, INC

Anchorage, Alaska 99509 274-3364

ANALYTICAL REPORT

CUSTOMER _Alaska Area Native Health Service SAMPLE LOCATION:
DATE COLLECTED 5-6-80 TIME COLLECTED:_0815 Hrs.

SAMPLED BY__S. Wheaton SQURCE_Well Pt.3,Iot 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-

P.0. BOX 4-1276 TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTE:

5633 B Street

Aniak, Alaska
FOR LAB USE ONLY
RECVD.BY_2AG LAB #__ 3677-Z

DATE RECEIVED 5-7-80

DATE COMPLETED: 5-13-80

DATE REPORTED 5-14-80
move. Treatment:None.Preservation:None.Color:Clear.Taste: . .
good. Smell:None. O @ 10 gom : SIGNED é:ZCA94{A«L—cfr?~54:uL¢~
mg/1 - - mg/1 ‘mg/1l -

[JAg,Silver <0.05 {1P,Phosphorous 0.07 [JCyanide
[JAT, Aluminum <0.05 [JPb,Lead <0.05 [JSulfate
[JAs,Arsenic <0.10 [JPt,Platinum <0.10 [JPhenol
[JAu,Gold <0.05 [ISb,Antimeny <0.05 [JTotal Dissolved 157

Solids :
[]8,Boron <0.05 [JSe,Selenium <0.10 [JTotal Volatile

Solids
[]Ba,Barium 0.11 [Jsi,Silicon 7.0 [JSuspended

Solids
[1Bi,Bismuth 0.23 [ISn,Tin <0.05 [Jvolatile Sus-

- pended Solids

[Jca,Calcium 34 [1Sr,Strontium 0.17 [JHardness as 114

CaC
[]Cd,Cadmium <0.010 [1Ti,Titanium <0.05 [1A kg?im'ty as 135

CaCo
[]Co,Cobalt <0.05 [JW,Tungsten <0.05 (] 3
[1Cr,Chromium <0.05 [jV,Vanadium <0.05 °  []
[JCu,Copper <0.05 [Jzn,Zinc <0.05 []
[IFe,Iron 0.10 [1Zr,Zirconium <0.05 (]

k * * * +* s
[IHg,Mercury <0.10 [JAmmonia [ Jmmhos Conductivity___230
Nitrogen-N
[JK,Potassium 1.4 [IKjedahl [JpH Units
) Nitrogen-N
[ IMg,Magnesium 6.9 [IMitrate-N 2.0 [ JTurbidity HTU
[JMn,Manganese <0.05 [INitrite-N [JColor Units
[IMo,Molybdenum <0.05 [ IPhosphorus [JT.Coliform/100m1 0
(Ortho)-P :

[IMa,Sodium 2.5 [JChloride (1
[N, tick=1 <0.05 [JFluoride (1 __




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

LOCATION M | DATE STARTED %«_glzzo_

DATE COMPLETED oy S5 /950 DRILLER
4 ~ 2 P4 &~
TOTAL DEPTH OF WELLZ O:C 4D-Z £T. CASING INSTALLED 90~ DIAMETER _ X2
* ~»
" GrouT_O SCREEN SIZE 24 2L MFG. LENGTH__ 30
"STATIC WATER LEVEL ___2 2. HRS. PUMPED __ < @ _ /£ GPM DRAWDOWN

HOLE DIAMETER

DEPTH CASING DIAMETER

, FORMATION
v SOIL DATA TO 15 FT.
o/ -/0
O/ fz/” g"‘”‘— FEET THAWED __Q :
- BOTTOM OF FROST & MATERIAL
w , ¢ SEASONAL OR PERMA ERosr.éca_%,r‘
/-/0 -3¢ PBroserre 2 LD
. ! . 4 - ;
WATER DATA FIELD TEST
. . Leoesrd TASTE M
3¢ = B-¢* jfZ“"‘ . APPEARANCE FRESH _(Yeax.
< - /”“ AFTER 24 HOURS _Llear.
dorni. IRON
. B ondl CHLORIDES,
P ) TODS
gy 19-9 Fogpm Srmere
2l - nZf
Gorne Laoverr ) )
Y " ¢ M ’ V4
)Y-9 "= /€ 2 7 & PUMP TEST AZA - STATIC LEVEL
Z A Gonid 4/ aome| PUMPING LEVEL @ 40 Gpm
w "7’“7‘% . Y amet AFTER 7 Hgs.
M
, .
7 o
/6= 2S¢ a%”"’ ‘5“.' T HIGHEST RECOMMENDED PUMP RATE /O-¥7%7
, /d74~fﬂ WILL STATIC LEVEL CHANGE WITH -
s ‘- i . TIDES 22 OR FROST
25 ¢ =27-¢ W
P
Y A~ . 72
27-6 = 30 -7

DEVELOP PROCEDURE &%@%’WT

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JO8

CREW /{@«%‘/}47@ 9A % /&W

(et > 200270 2t e
Rl o R L A




LOCATION |

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

(rnir b

DATE COMPLETED ey S /,75'0
TOTAL DEPTH OF WELL LOC.

GROUT__2

"STATIC WATER LEVEL

HOLE DIAMETER
CASING DIAMETER

DEPTH

Ow/ -r0"

/_/0 iad -&’é'

324" = By

g.:{/”- /6"7 ’

R AN
4‘74 :z-/ﬁvv

)4 = 256"

25l = 27¢"
97l¢ "= 30°0"

DEVELOP PROCEDURE Zéé#%p_%’éaé@«r?m

ESTIMATED MAN HOURS FOR DRILLING

FORMATION

DATE STARTED %4 S, LP50

DRILLER
~ 7 - ~
FT. CASING INSTALLED 40°- DIAMETER _ 2
¥ 4 -
SCREEN SIZE LS ala?’  MFG.________ LENGTH__3%O
22 HRS. PUMPED < @ __ /0 GPM DRAWDOWN f

SOIL DATA TO 15 FT.
FEET THAWED __ QO

BOTTOM OF FROST & MATERIAL ff .
SEASONAL OR PERMA EROST 7

WATER DATA FIELD ?EST
TASTE

APPEARANCE FRESH_%
AFTER 24 HOURS _Cleat.
IRON
CHLORIDES,
TDS

’

PUMP TEST A2
PUMPING LEVEL

AFTER _ﬁ___ HRS.

- STATIC LEVEL
@ /0 GPM

HIGHEST RECOMMENDED PUMP RATE /O 717

WILL STATIC LEVEL CHANGE WITH -
TIDES_2©_____OR FROST éﬁé{‘_

HOURS FOR TOTAL JOB

crew MLk Mo P ok A ey

et coma

Ll i 4%7/30-.7,/; 3 " ot e



U.s. PU

Z HCALTH SCRVICLE, DIVISION OF INDIA

1EALTH

DATE STARTED (o o5

, ! . /, ’ _:..."
LCCAT:ON Ll pres iE SHe”

DATE CGMPLETED (Cr /S //_7/

TOTAL DEPTH OF WELL_.z/_&C. FT. CASING INSTALLED

SCREEN size _ A5~

© GROUT _ 2L

DRILLER 2k ifonle zaerss /5/ // o)
g7 . DIAMETER __ </ ”

.
-

MFG, 2277 LENGTH x:ﬁi// -

— Vi4
"STATIC 'WATER LEVEL ,4.9 —¢

HOLE DIAMETER
CASING DIAMETER

DEPTH - FORMATION
o-/ o
/=Y o

JE- RO o -
./4(/-’—\—/

JO- 23 Loazakt Bpma
St /40

23-<y b2

HRS. PUMPED /. =

//?G"l =z

DRAWDOWN / i)

@

SOIL DATA TO 15 FT.
FEET THAWED __ 75

BOTTCM OF FROST & MATERIAL
SEASONAL OR PERNMA EROST

N

WATER DATA FIELD T
TASTE

APPEARAM?E FRESH G

ASTER 24 HOURS obrr
IRON .
CHLORIDES. :
TDS

-~

— ’/ )
254 . sTATIC LEVEL
275 _6PM

PUMP TEST
3 v
PUMPING LEVEL_Z2-T e

arteR _L 5 wss.

HIGHEST RECOMMENDED PUMP RATE

WilL STATI Lé\/EL CHANGE WITH
TIDES._ /< __ OR FROST

,dziéfoﬁ»ﬂ/ S 7
T rirer /M/ %

4 |

CEVELOP PROCEDURE __

74

D rtr el iiara Azm-.d ¢/7";/f‘/4(%f@:4

7 7

HOURS FOR TOTAL JO8

ESTIMATED MAN HOURS FOR DRILLING

CREW




i
|
|

[pth of WQllf%ézaf'ft. Length og\Casing Y2 ft. Pumped Well

cjecct No.

cation of viell

Prafect Name

(Doree o Lot 7

/ Observation We

Observation Well, Dist. ¢o Punped WQll‘;B’é ft. fop of Casing to Static Lc
[t

¢ Drilling Completed./ ‘932(? DrillefZQZQQQégzgzzzééﬂate Tested 20— - FC

.ocP Elapsed Time Deptk to graw?own Clock{Elapsed. Time Deﬁth to |DTawe
i Since Pumping |Water : .;zg;gpm Time | Since Pumping [later T o
F . Started/Stonned |From TOC {Recovery Started/Stonpedfronm TOC | Recov
3 1 32-97| 70" 1 25e” | 75"
| 2 25" | 727 2
[ 3 32°9" | #=3” 3
4 32:9" | 73 4
5 3297 | 743" 5
6 y ‘0 6
7 y ” 7
: 8 Yy “ 8
. 9 4 ” 9
i 10 32-9" | 73”7 10
[ 11 % ” n
l 12 / ” 12
|- 15 ” ” 15
L 20 32-97 | »37| 20°
L 25 Z “ 25 ’
f 30 /t “ 30 f
40 '/ ”. 40
50 y ” 50
60 59-9" | 2.5~ © 60
L— 80 1y K 80
i Seadb /24 z2-9 7-7 " 100
L 140 140 _
| 180 (3 hrs.) 180 (3 hrs.)
. 240 (4 hrs.) 240 (4 hrs.)
L 300 300
) 360 360
:ﬂ 420 420
. 480 4380
540 540
_ 600 600 -



U.S. PL  C HCALTH SERVICE, DIVISION OF INDI4 {EALTH

LOCATION 4/7)7/4/% %«f‘?\ DATE STARTED Q(‘j:ﬁ/.l\/??’f}
DATE CCMPLETED C@/#"‘f/‘)?@ omLLERM,?(/y; Y A

7 TASYS :
TOTAL %H %ELL%Z@Q_ FT. CASING INSTALLED ,_////’ - otameTer __ 27

NG p—
© GROUT 24 SCREEN S12E L2 £ ___MFg S ENGTH_ S —
sratic watel Level_ 2.5=% s, pumpen A5 @ A5 Gem DRAWDOWN _S — /

HOLE DIAMETER
CASING DIAMETER
FORMATION

-~ ) SOIL DATA TO 15 FT. _
O— /_3 D L7 ,g'(m// FEET THAWED ____ /5 :
/ \ BOTTOM OF FROST & MATERIAL/ZA,;‘_'/‘@«.«/
/' Y SEASONAL OR PERMA FROST — 2¢zacmeet’
/3= £ , Ercreor :
. r .
. B o/ , Zf WATER DATA %S‘r .
/é ﬂ/ %Xj TASTE — <'6ﬂ
APPEARANCE  FRESH Pzt

Nt

DEPTH .

AFTER 24 HOURS

d/—25 | |commesd

K r?p//O ;:g;omoes.
dz-s/ | M%m;zx
| PUMP TEST 258" stamc Lever

PUMPING LEVEL 2 -2 % 25 _GPM

- AFTER _/' % ugs.

HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH

TIDES 7 OR FROST_~"Z- :
vaw ,Zzw/ -47—1—(7 A %‘[/
v/y et [fiz '

DEVELOP PROCEDURE __ 44/(441 B e e N % ze’” WAL S LN
I s S
¢
CSTIMATED MAN HOURS FOR DRILLING HOURS FCR TOTAL J08

CREWV




I

) -
jication .Of Well

‘tojcct No.

.o o —ac

Prafject Name

- - S ML dsas MY LAY WD Sbheda s

Lfayc v

‘Well 3

(Db £ o

—

N

{bth of WQil%?ZaC ft. Length og\Casing—éo ft. Pumped Well / Observation We

. . / /, . - . - .
['Observation Well, Dist. ¢to Punped Wc11;7ﬁ~z ft. Top of Casing to Static Le

ite Drilling Completed

L0:5-52C vestex Bl f I toscdirte Tested yp-55C

!

L4

.ock E}apsed Ti@e Depth to. gzigiggg C}ock E}apsed-Ti?e epth to g:awd
.me |Since Pumping Water Time | Since Pumping [Jater -TT
r . |Started/Stopped {From TOC |Recovery Started/StonpedFfrom TOC |Recov
3 1 20-9"| 527" T =l O
| 2 20-97 | 7" 2
L 3 09" | sty" 3
: 4 202" | 5=/ 4
: 5 30,91/ ) ‘5:’/// 5
L 6 ‘e 7 6
! 7 /" . 7
: 8 . ~ 8
X 9 g ’s 9
L 10 709" | S5/ 10
N ! _ 11
12 ’ ” 12
15 Y e 15
. 20 » “ 20°
‘ 25 « ” 25 p
30 20-9") %" 30 {
40 ' ”.. 40
50 ” 2 50
60 i y 60
L 80 I 4 80
'i 100 2-9"] 517" 109
- 140 140
| 180 (3 hrs.) 180 (3 hrs.)
' 240 (4 hrs.) 240 (4 hrs.)
; 300 390
) 360 360
420 420
o 480 480
540 540
B 600 600



U.S. PU  C HEALTH SERVICE, DIVISION OF INDI!  4EALTH

LCCATION (Lot /L/{// = ate sTARTED (P 75/
DATE CCMPLETED /2/‘,/. 5 /77‘() DRILLER " Y
DIAMETER __ 7

TOTAL DEPTH OF WELLM%CAS!NG INSTALLED % j =z
arour S T screen size L3 07 e, Lrbncenenctu_&£
4 . v -
"STATIC WATER LEVEL_zﬁ‘—;—é__HRS. PUMPED 2 __@ 25 TGPM DRAWDOWN & T
HOLE DIAMETER

CASING DIAMETER
FORMATION

SOIL DATA TO 15 FT. g
o~/ 5/ M M7 FEET THAWED / f' : -
: ,/ BOTTOM OF FROST & MATERIAL Loy s et

SEASONAL OR PERMA EROST —sZ&ctacrtcaf’

AN N s | -

L SRV TN

DEPTH .

' ~ WATER DATA F gL TEST .
s - TASTE __c &L
/7 ; D _ e APPEARANCE  FRESH (/e
: AFTER 24 HOURS __ ez
IRON

CHLORIDES.
TDS

23-%/ e

St

\

~

PUMP TEST 25— £ . static Lever
PUMPING LEVEL .S/ 5 @___ 23 GeM

AFTER ___ 2 HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES_~Z/~ ____ OR FROST__ 27 :

Zo-.*/d/ ~/ZM~;/~' ,Z{zu-c/

DEVELOP PROCEDURE _,424_:7;1 944_@;741_‘7’ VJZ :,22/ 222.757

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL .C8

CREW




;o3ect No.

jication of Well

Praject Name

-

" Well 3

S A

—

i pth of ﬁcilﬂgZ?q ft. Length og\CasingEQ” ft. Pumped Well [/ Observation We

; Observation Well, Dist. to Punped ﬂell j?évft. Ioé o:-Casiné to static Le
Lte Drilling Complected /7:51927 Drilleqfk%;o¢226£~éémgzDate Tested/z-jigy
2L
ibck Elapsed Time Depthk to graY?g§: Clock| Elapsed. Time eﬁth to grawd
yme " |Since Pumping Water ‘ ’Ja%r"‘ Time |Since Punmping [Mater T o2
. }started/stooped |Fro= TOC |Rccovery Started/Stenpedfrom TOC | Recox
: ’ ™ L Ay 4
b 1 3/-F L2 ] 25| 422
l; 2 ?/_"f 7 / .'7 - 2
| 3 3/-3" | £-2” 3
! 4 35" | £2” 4
5 3/-5 | -2 5
6 7 - 6
l 7 o ' 7
? 8 1y 1e 8
]
:L g " /e 9
i 10 3/53" | £27 10
l 1 v - f 1
| 12 2 » 12
|- 15 27| 42" 15
‘ ; 7 . v .
b 20 3/-5 £-2 20
i 25 w . 25 /
30 “ z 30 {
40 v “. 40
_ 50 s d i 50
| 60 2/ 5" | -2 60
; 80 " < 80
‘ ” 7
L 100 : _ 100
: 120 /-y | &2 140
180 (3 hrs.) 180 (3 hrs.)
240 (4 hrs.) 240 (4 hrs.)
; 300 300
f 360 360
420 I 420
480 480
540 540
600 600




U.S. PU  C HCALTH SCRVICE, DIVISION OF INDI. HEALTH

LOCATICHM ﬁ%t% r,(‘,/pj f DATE STARTED wé/‘/f?o
DATE CCMPLETED @/ 5/{ [ZEO DRILLE £

TOTAL DEPTH OF WELL 4 7O C FT. CASING INSTALLED <475 DIAMETER __ "7

7" — 77 .l

" GROUT_..Z 0 SCREEN size /S a7 MFG/L{_@LLENGTH S-~ 1
A i

£

- s — ) ~—~ s
"STATIC WATER LEVEL _Z 5 =5 7 HRs.pumpED _2 @ /75~ GPm DRAWDOWN _S~ * &

HOLE DIAMETER ,
CASING DIAMETER .

DEPTH .
FORMATION :
SOIL DATA TO 16 FT. . __
o-/Y d 74,/‘1 M FEET THAWED :
. ' BOTTOM OF FROST & MATERIAL e/
)4/~ )9 d A?M SEASONAL OR PERMA EROST_.22mz s

. ’ 7/ . ’ ' .

/9-23 M’O“% WATER DATA FIEL_D *r?'
M«/ TASTE '

, APPEARANCE  FRESH (Y4

/’ —
- ¢ 7 M&.Z_z MEZ:"? AFTER 24 HOURS (Ll
A 3= / IRON
CHLORIDES,

TDS

7 4
PUMP TEST ___ 25 5 ~ . STATIC LEVEL
PUMPING LEVEL . 3/-2 @ 25 oem

AFTER __/____HRs.

HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH

) TIDES_222— __ OR FROST_—22Z
DEVELOP PRUCEDURE __  LAALby sy as e
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW




I

{cation of Well

‘rojecct No.

Praject Name

‘Well & -

g i A

Pth of Well/Z/7/°C ft. Lengzh o

\ .

f' Casing

523 ft. Pumped Well

/ Observation We

. ) sr .
['Observation Well, Dist. to Punped Well Zjﬁzft. Top of Casing to Static Le

ite Drilling Completed /é-ﬂ?’ﬁ(? Driller‘% I;,,m%,d’bate Tested /-5
/'Z

.ock |Elapsed Time Depth: to 2‘33$°w“ Clock]|Elapsed. Time dfe?th to grawé
yme |Since Pumping ’|Waters ..‘_Z%TSPN Time {Since Pumping [ater T —oT
‘F . Started/Stooped |[From TOT {|Recovery Started/stcnpnedFfrom TOC | Recovx
3 ] 2/-2" | 5 1 755" A5
. 2 2, 97 . 475" 2
L 3 Z/°27 | 54 3
;. 4 327 | 52L” 2
] 5 3/-2" S-£7 S
6 e ‘e 6
lf 7 z - 7
: 8 ’e 2 8
, 9 " s 9
" 10 /-2 | S| 10
11 ’r ) 11 .
l 12 v i 12
: 15 z/-27 | sS4 15
; 20 ’¢ o i 20°
‘ 25 " v 25 /
30 Z 7 30 {
40 7/ 2 " 40
50 z/-2"| $-&° 50
| 60 z2/-2 1 £-£” | © 60
Lr 80 80
L 100 100
: 140 140
180 (3 hrs.) 180 (3 hrs.)
240 (4 hrs.) 240 (4 hrs.)
; 300 300
f 360 360
B 420 420
- 480 480
540 540
- 600 600




U.S. PG C HCALTH SERVICE, DIVISION OF INDI#  IEALTH

LOCATICN Qw//\// 7 7 ’/ pATE STARTED LE° 2 - F <

DATE COMPLETED LL =2 =S ORILLER e L S Lo 2iree TS / oo
TOTAL DEPTH OF WELL.i/Z_Zé_ FT. CASING msmu.eoj/ piameTer _ 5L 77

-~ —
© GROUT__~&” SCREEN size __/%3 a7 %LENGT‘* ‘:;_-//”
STATIC WATER LEVEL _ A4~ (-"  nps. pumpeD ﬁL__ @ PM DRAWDOWN j’/

HOLE DIAMETER

DEPTH . CASING D!AMETER .
, FORMATION
R SOIL DATA TO 15 FT.
& "/ e sAiy FEET THAWED /5 .
. / BOTTOM OF FROST & MATERIAL _o. /2%
’ 25° ; SEASONAL OR PERMA EROST
/2 ,/ -7 frcz st fome ‘
~ / ‘ V4 WATER DATA FIELD TEST
B . TASTE
> . APPEARANCE  FRESH Llcrs
/ - 2 %mz{ Cezvidr  AFTER 24 HOURS (' Licicz
‘ IRON
Ze- /75 E _ CHLORIDES,

- TDS
az.; - y / - Wx&*%mwzh;

”
PUMP TEST AEL=€ . STATIC LEVEL
PUMPING LEVEL __2%-Y e __ 25 6pMm
AFTER / ___HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
. TIDES _e—one = OR FROST —>7<

a2t Henel e

DEVELOP PROCEDURE _ Aoy 42 v o cd vna oz

77 7

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JO8

cREW




roject No.

o~

ycation of Well

Praject Name

- BRI R

Lpar Zo7 "L

pth of ?}cilngcfc ft. Leng=h o

A

f‘Casing//& ft. Pumped Well / Observation We
. . . s s . . . ’
; Observation Well, Dist. ¢o Pux;ped Hcllj/'é ft. Top of Casing to Static Le

ite Drilling Completed /4/’:2 wA¥ Driller%)/ﬂ/&&;wbate ‘I't:st:ed/éf—,z-'zfj
4

.ock |[Elapsed Time Deptk to gfiazig:,’; Clock|Elapsed. Time Deéth to g:awc
yme |Since Pumping |Water o Time | Since Pumping [later -p o
F . Started/Stonped {From TOC |Reccovery Started/Stopped?roml TOC Rec/ov
' 1 2357 < /” ] H-L" 227
2 B9 | 7 2
L 3 2357 | 77 3
4 335" | 7=/ 4
5 335" 7°/" 5
6 7" 4 6
7 7t ’ 7
: 8 Yy 7 8
:L g 7 Vs 9
) 10 z33" | Z/” 10
[ 11 “ e 1
12 ‘e i 12
15 3757 =2/ 15
L 20 7 T 20°
‘ 25 v g 25 ,
30 / 2 30 {
40 R ‘. 40
50 ’ “ 50
t 60 23-5" | 7-7" 60
L 100 W 2 A N I AL
3 140 o | e, a7 180
| 180 3hrs )| | e, | 22180 (3 hrs)
. 200 (8 hes | X7 AN 240 (4 hrs.)
; 300 300
: 360 360
420 420
480 480
540 540
_~’ 600 600 -




U.S. PL .C HEALTH SCAVICE, DIVISION OF INDI, AEALTH

. - =<4
/2 o 75«7/ 7 DATE STARTED Z/ =2 -FC

LCCATIOM
CATE COMPLETED L R j& i DRILLER7/,;// e sne AL A < 2
ToTtAL 0ePTH oF WeLL_2E-C E casing nstaLLeo S5 DIAMETER &7~
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HOLE DIAMETER
CASING DIAMETER
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HIGHEST RECOMMENDED PUMP RATC

WILL STATIC LEVEL CHANGE WITH
TIDES. OR FROST

4ZJ/,,M:Z/ el ey L
,,/../ ,,,;/ /;:h-t//- Far< An_

=L

.
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7 4 Y .
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L 100 2-2 | 222" 109
L e 140 .
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_ APPEARANCE FRESH (Brr

AFTER 24 HOURS

/) 7-X/ Corczai ae. /] — RON
, L CHLORIDES,
F/= 43 Ry |

rd

- - .’ 0
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. 200 (8 hrs ) L. W | 57 270 (4 brs.)
; 300 /'// 1,;_.:,,// quﬁvj 300
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b 1 29y | /-5~ 1 SRS Al Vi
= 2 29 7| )" 2
1 3 292 Jf3” 3
[ 4 29794 )-3” 4
5 29" /28" 5
6 Va4 7" 6
] 7 ’r e 7
i 8 7, 7 8
| 9 v o 9
: 10 207 [ L5 i0
B ‘! Coee 11
12 ' */ 12
15 207 | J-57 15
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APPENDIX 2

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

and ground-water-quality data for Aniak, Alaska
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poopdial DUTATION S BT

Chief, Plan. Maintenance dranch, AN—H75 Juna 6, 1959

Arthur J. lappl: Fixed Industrial Eyuipment Mechanic Leader

—————

Completion of Well Urilling Assignmernt at Aniak:

Drilled three cased viells, one at sMark 11 Utility Building,
ons at Utility Building at housing area and one at Control Building Site

fark 1) Utiliy, Building Well

} (1) Drillea 6 inch cased well, 5 ft. length welded well casing
VN Lo a aepth of 45 ft,

i (2) Installed 5 ft. length Johnson Everdur well screen, with
}7 L/ﬁ 35 thousand slot epenings TWell screen exsposed / ft. below
%jﬁ end of casing

3

(3) Surged and di‘lbped well, Test pusped well fro 34 hrs, at

a rate of 30 gal. per minute or 1800 zal. per hr. with

6 inch drawdown. o—Q’fQ e 7.
(4) Water sanples taken and water found to be same as well G

inside of Mark 11 Utility buildinge. Very hard water turns

coffee black, ‘
(5) Static level 27ft. _epth of w=ll 45 ft.

. Utilit lding Vell tHousing Area.

(1) Drilled six inch cased well behind Utility 3uildin- to
depth of 56 ft.
i (2) Imstalled fiwe ft, John=on Everaur well screen witn 35
< E# thousand-slot openins.
N

(3) Surged and developed vwell for eight hrs,

(L) Test pumped well L8 hrg. at a rate of 30 gal. per minute
or 1800 gal, per hr., with a 6 inch drawdown,

(5) Nater samples taken ani weter found to be very good, does

not turn colfee black.

(6) Static level 27ft, Jepth of well ground level 56 ft.
Jepth of well top of casing 58 ft,

(7) Fire pump could be imstalled-in well due to unlimited
amount of water and small drawdown, Suggesg dragline from
McGrath be shipped to Anisk and with cenjuntion sffother
work lined up for machine a 8ft, diameter caisor be installed
for fire protection.

Comtrel Building Well

(1) Drilled six inch cased well on radio maintenance side of
control building, four feat out from outside wall and in
f;Z&“Q line with center of wall to a depth of 47 ft 10 in.
(2) Surged and developed well
‘,é (3) Test pumped well 8hrs. at a rate of 30 gal per minute or
Qﬁw 1800 gal, per hr. with 5 inch drawdown,
(4) Water samples taken and by local tests found wter to be very goed,
(5) Perforeted casing 18 inch. from bottom of casing. Depth t#
bottom of well from tép of casing L9 ft, 10 inches.
(6) Static level 15 ft. Water tabld high due to spring brake—up
of ice and river high.



LAk oamads

Y as1d irilling rig loaaed on Als:ska River Navigation barge and shipped
%o McGrath May 30, 1959
Received very good cooperation during our assigrment from all station
parsonnel, especiall; the Station Manager and Station dechanic and has
besn a pleasure working with theam,
4 Drill logs
s Mark 11 Utility Building Well
g 1-25 Muck some rock at 15 ft Thawad
26 3roke tnrou to cousrse gravel and water
Lots of red rocke an: red watar Thawed
2750 Course gravel end sand ed Rocks Lots of water
. /% Utility Building dousing Area
GJM 1-24 Muck some rocks “hawed
25 Course gre: sand -ravel Water Thawed
26~58 Course gre; sani gravel Lots of wacer

Control Builaing Wwell

1-2 Fill dirt Thawed

é 27 Fill dirt Seascnal frost Frozen

.7 8«18 Muck some rocks Thawed

w‘t) 19-31 drown sand and gravel [hawed
32-50 Course sand and gravel Water at 32ft.

Iots of water,

i CrTheaf. Lappe

/(}J}» /WL Arthur J. lappi, AN 675
(7



Anisk (ITT 8ite)

.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 Nusher 13450
Date of collection................ 8-1-70
Silica (Si02). « vt vvenenennnnns ... e
Iron (Fe)..Stotad) . .38
Manganese (Mn).................. 234
Calcium(Ca) .....ccvvivvnnenn.. 27
Magnesium (Mg) . .........ccun.... 8.8
Sodium (Na) . ......oovveneennnn.. 2.8
Potassium (K) ..........ccvvnnn.. 1.0
Bicarbonate (HCOs) .............. 102
Carbonate (CO3) .ovvvvvvvnnnnn... 00
Sulfate (SOg) v vvvvvinnnennnnn. 9.0
Chloridg (C1) «vvvvnvvieean. -7
Fluoride (F) ..ovovivninnnenn.... .3
Nitrate (NOg). .. covevirnnenennn.. 2.1
Dissolved solids

Calculated ..................... 112

Residue on evaporation at 180°C .
Hardness as CaCOj3 .............. . 90
Noncarbonate hardness as CaCOsy. . 8
Alkalinity as CaCOy.............. 84
Specific conductance

(micromhos at 25°C)............ 18
PH . e 7.0
o) 1) SR 0

GPO : 1965 0—772-789

13456 -~ White Aliee Site at Aniak ~ Well #1, coll., by Colliver, clear sppearance,
collected from boilexr room.
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BCA Bite (Fed.El.) - Aniak

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)

Laboratory Number 19113
Date of collection . ............... 39“24"3?
Silica (Si02) . cvv e ininnnnnn. 34
Iron (F&)eu oo n e iineanannnns .14
Manganese (Mn). .. .............. 19
Calcium(Ca) .. ovvvveniennevnennn -7
Magnesium (Mg) ..........ccvunnn 8.3
Sodium (Na) .....oovveiieiennnnn. 2.9
Potassium (K) . ......covviiennnnn 1.9
Bicarbonate (HCOs) .o ovevvvvenn. 163
Carbonate (CO3) . ..vvvvenennnnnn. o0
Sulfate (SOq) vvevvmemenneanennn. 8.8
Chloride (C1) . vveveeernaeennnn.. 0.7
Fluoride (F) ...ooviiinnnnnenn.. 6.1
Nitrate (NOg).oovveneennnrnnnnn 3.3
Dissolved solids

Calculated . .................... ns

Residue on evaporation at 180°C .
Hardness as CaCOj .............. 8l
Noncarbonate hardness as CaCOsy;. . 7
Alkalinity as CaCOj3.............. 84
Specific conductance

(micromhos at 25°C)............ 188
DH oot e e 7.4
(071 (< S °

13113 ~ HCA B4ite (Ved.El.), Aniek, Well #1, coll. at bathroom by H. Colliver,

clivar appearance.



U.S. DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
Analyses by Geological Survey, United States Department of the Interior

A

9-268 q {pantaperamillion) (milligrame par liter)
icboratory Medse 11g8e
TR,
Date of collection................ SR bl
Silica (SiO2) . vvvveve e nennn is
Iron (Fe).. oo ninriniinnneennnns « &8
Manganese (Mn)... ...... e .16
Alusd s (i&l} 2.4
Carbon Dloxids (mg) 18
Calcium (Ca) ... vvvivivnnnnennnnn 2s
Magnesium (Mg) ................. 5.8
Sodium (Na) . ....ovvnnnnnennnnn. 8.8
Potassium (K) . .....cvvvvinnnann. B
Bicarbonate (HCOs) ....ccvvvnvnn pLax]
Carbonate (COs3) ..ovvvvvenn.... v
Sulfate (SOq) v vvviviieinnn. 11
Chloride (C1) ....coivveinaan. 1.4
Fluoride (F) ........ccciviiunn... .
Nitrate (NO3)......cvviivnnn.n.. 2,9
Dissolved solids
Calculated . .................... 117
Residue on evaporation at 180°C .
Hardnessas CaCOj; .............. @
Noncarbonate hardness as CaCOy. . &
Alkalinity as CaCO;.............. &4
Specific conductance
(micromhos at 25°C)............ 18
PH (e e 7.0
Color. .. it i e 10
Yo e ’L ,
LISRT-GB-1829 « imisk well §1,) dosestils use, drilled in 1987,)110 feel doep




ArT~ik REA oite
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)
lLaboretory Rasber 10417
Date of collection................ 8/7/67
15
‘Lﬁg
0.1
£ LS .';;ﬁ. ?’1
Magnesmm (Mg) ................. 3§&
Sodium (Na) ........covvivnnnnnnn 2 :’
Potassium (K) ..........cocvnn.n. 1'&
»
Bicarbonate (HCOg) ...cc.ovvnn... 12
Carbonate (CO4) ..o vvvevvvnne.... o
Sulfate (SO¢) - vvvvviievniennen.n. ik
Chloridg (C1) . ..o ov v iieeinean. 1.4
Fluoride (F) .........ccvvviuuun.. 333
Nitrate (NO3)......... ... ot 5.8
Dissolved solids
Calculated . .................... 135
Residue on evaporation at 180°C . ‘
Hardnessas CaCOj; ..............
Noncarbonate hardness as CaCOsy,. . o2
Alkalinity as CaCO,4.............. %g
Specific conductance
(micromhos at 25°C)............
pH ............................. m’&
Color. ... .. ittt 10
wmamzﬂ,mm. , w
w i & ¢ ; L 2




U.S. DEPARTMENT OF THE INTERIO.
GEOLOGICAL SURVEY 576y

WATER RESOURCES DIVISION
Analyses by Geological Survey, United States Department of the Interior

9-268 q (parts per million)
Iavorateory Mumber 3163
Date of collection........ - e -1 /16 fﬁf‘
Silica (Si0z). cvvvvveviieneennnnn, 1%
Iron (Fe). .o iiiinneinnrnnenns .0
Manganese (Mn).................. $.63
Calcium(Ca) .....cvvieennnnn.. 21
Magnesium (Mg) .....ccovvvenennn 7.2
Sodium (Na) .. oovvvnenineennnnn 3.1
Potassium (K) . .......ccvvvennnn. i.3
Bicarbonate (HCO4) ...cvvvvn..... i3
Carbonate (COg) o ovvvvenvnnnnnnn Q
Sulfate (SO¢) - vvcvviivn i, 5.8
Chloridg (C1) ...vvvvnenninnnnnt, 2.9
Fluoride (F) .......vviiininnnnn. 0.1
Nitrate (NOg).v.ovievrevnnnnnnnnn k.5
Cardon Plaxide 13

Dissolved solids

Calculated ................c.... g2

Residue on evaporation at 180°C .
Hardness as CaCO; .............. 94
Noncarbonate hardness as CaCOy. . f"
Alkalinity as CaCO;.............. >3
Specific conductance

(micromhos at 25°C)............ £33
pH ............................. ?.O
(07 1o p




U.S. DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior

RCA Site - Anaik

9-268 q (parts per million)
Leboratory Humber 9601
Date of collection................ 9-3-66
Silica (S102) . v evmennenenennnn. 15
Iron (Fe). .o ireiniiiennnennnn. 0.04
Manganese (Mn). ................. 0.02
Carbon Dioxide (COR2) 14
Calcium(Ca) ...covvieininnnnn. 28
Magnesium (Mg) ..........c.von.. 5.8
Sodium (Na) .......covvviennnnn. 2.3
Potassium (K) . ......coovvinena.. 1.2
Bicarbonate (HCO3) . ...vvvnennn.. 110
Carbonate (CO4) .. evvvvivennnnn 0.0
Sulfate (SOg) .................... 7.2
Chloridge (C1) ... vevvieinnnnnnnn. 0.7
Fluoride (F) ...........ccovvnn... 0.1
Nitrate (NOs) ... covviieinnan.. L.,2
Dissolved solids

Calculated . .................... 119

Residue on evaporation at 180°C .
Hardness as CaCO, .............. e
Noncarbonate hardness as CaCOs..| 4
Alkalinity as CaCOj.............. 90
Specific conductance

(micromhos at 25°C)............ 202
PH .. 7.1
Color....coiiiiiieiiiiiiiiiinnn 5

9601 - RCA Site, Anaik, Alaske Collected from drilled well by ¥, Lindholm,



RCA Service
Ak, Alasin
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)
»,
Date of collection................ .
194,
Silica (SI02). e v vnerrnneerennnnnn. 30
0 {dis) 0.97
On (f&) .im’ ooooooooooooooo 0‘16
Manganese (Mn). . ................ 0.05
Calcium(Ca) ..o vivevvinnnnnnnn. 1:%
Magnesium (Mg) . .....covvvennn.. 2.9
Sodium (Na) ...cvevenininnnnnnn 0.1
Potassium (K) .. ..oovvvvvnnnnn...
Bicarbonate (HCO;) .............. ?3
Carbonate (CO3) ....cvvvvvnnnn.. 12
Sulfate (SOq) +ovvevvenninnnennnnn 2.8
Chloridg (C1) ....ovviivnnnnnn.. 5.1
F?uorlde [ 2 T 2.9
Rirals BiQalan (oog) - 9.k
Dissolved solids
Calculated.......... i 257
Residue on evaporation at 180°C . a
Hardness as CaCOj3 .............. 14
Noncarbonate hardness as CaCO;,.. ”
Alkalinity as CaCOj..............
Specific conductance 188
(micromhos at 25°C)............ 7.2
103 & ‘.
Color. ..o viiiiiii it

8069 - RCA @ irdak, Alaska. s Ph. O Xitchen Tap, Slowr & Colloakdis,
’ Coebet by T o Pacheruat,



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 Huader L5
SEITIY
Date of collection................ }éfé%
iz
Silica (Si02). .t vvienerniennnnnnn
tia) .03
0o o1y -+ oo 0.12
Manganese (Mn). .......covc0vunn.. .06
Calcium (Ca) oo viiieevieeneenns 3;‘3
Magnesium (Mg) ..........ccovnn.. 2.3
Sodium (Na) .......ceeivenvnnnnn. 1.0
Potassium (K) ..........ovnvnn..
)
Bicarbonate (HCOg) ......c.v..... L
Carbonate (CO3) . ..ovvvvvninnnn.. 8.0
Sulfate (SO¢) - vvvevveernnennnn. 1.0
Chloride (C1) .......ovuunnnnnnnns 2.1
Fluoride (F) .................... 9.0
Rirala iadan (o) 12
Dissolved solids 3
Calculated.................. ... —
Residue on evaporation at 180°C .| g
Hardness as CaCOj3 .............. 9
Noncarbonate hardness as CaCO,;.. Vi
Alkalinity as CaCOj3..............
Specific conductance 175
(micromhos at 25°C)............ 7.1
pH ............................. Q
Color. .. ittt it e i
Th56 - BEA -



U . 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 Zeders 738
Deo.
Date of collection................ i,
1962
Silica (Si03) . vvvvrrvneenenennnn. i
Iron (Fe). fege) ... 0.0Q
Manganese (Mn). ................. 0.G1
Calcium (Ca) ... oo i e ieeeennn 25
Magnesium (Mg) ................. &b
Sodium (Na) ...........coovnnnn.. 2.9
Potagssium (K) . ...........coen... 0.9
Bicarbonate (HCO3) .. .eevuunnnnn. Pe
Carbonate (COg) o .vvvvvvvnnnnn..
Sulfate (SOq) «n'vnevnrmnennennnns 1
Chloride (C1) ... vovnennennnenn.. 5‘2
Fluoride (F) ........covveiunn... *

Nitgate N9 oy L7

Dissolved solids

Calculated ..................... 353

Residue on evaporation at 180°C . as
Hardnessas CaCOj3 .............. b
Noncarbonate hardness as CaCOs;.. 77
Alkalinity as CaCOj3..............

" Specific conductance

(micromhos at 25°C)............ 0
PH ... e 8.2
Color.....coiiiiiiiiiiiiinnnnnn o




APPENDIX 3

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

A-3
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