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Overview of Environmental and
Hydrogeologic Conditions at Tanana, Alaska

By Allan S. Nakanishi and Joseph M. Dorava

Abstract

The remote Native village of Tanana along the Yukon River in west-central Alaska has
long cold winters and short summers. The Federal Aviation Administration owns or oper-
ates airway support facilities near Tanana and wishes to consider the subsistence lifestyle
of the residents and the quality of the current environment when evaluating the severity of
environmental contamination at these facilities. Tanana is located on the flood plain of the
Yukon River and obtains its drinking water from a shallow aquifer located in thick alluvium
underlying the village. Surface spills and disposal of hazardous materials combined with
annual flooding of the Yukon River may affect the quality of the ground water. Alternative
drinking-water sources are available, but may cost more than existing supplies.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway support, and nav-
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate-
rials such as solvents, polychlorinated biphenyls (PCB’s), and pesticides may have been used and
(or) disposed of. To determine if environmentally hazardous materials have been spilled or dis-
posed of at the sites, the FAA is conducting environmental studies mandated under the Compre-
hensive Environmental Response, Compensation, and Liability Act (CERCLA or “Superfund
Act”) and the Resource Conservation and Recovery Act (RCRA). To complete these environmen-
tal studies, the FAA requires information on the hydrology and geology of areas surrounding the
sites. This report is the product of a compilation, review, and summary of existing hydrologic and
geologic data by the U.S. Geological Survey, in cooperation with the FA A, and provides such infor-
. mation for the FAA facility and nearby areas at Tanana, Alaska.

BACKGROUND

Location

Tanana (fig. 1) is located in the western interior of Alaska at latitude 65°10'00" N., longitude
152°04'00" W., approximately 350 km west of Fairbanks. Tanana is on the north bank of the Yukon
River, approximately 5 km northwest from the mouth of the Tanana River. The FAA facilities are
at the Tanana airport (fig. 2), which has a 1340-m gravel runway immediately north of the village
(Campbell, 1985; U.S. Army Corps of Engineers, 1987).

INTRODUCTION 1
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History and Socioeconomics

The area around Tanana was originally the territory of the Tanana and Koyukon Athabascan
Indians who used semi-permanent sites along the Yukon River during the spring and summer to
harvest fish and waterfowl (Campbell, 1985). During the mid-1800’s, early European traders estab-
lished Tanana as a trading outpost with the local Indians. The St. James Mission built a school and
hospital complex between 1887 and 1900, which established Tanana as an important service and
social contact center for area residents (Alaska Department of Community and Regional Affairs,
1993). The U.S. Army established Fort Gibbon in 1898 to maintain a telegraph line connecting
Fairbanks to Nome (Campbell, 1985; Alaska Department of Community and Regional Affairs,
1993). The Tanana Hospital, which was in operation from the early 1940’s to 1982, was for many
years the only medical facility serving Interior Alaska. The activities of the regional hospital sup-
ported the expansion of the airport and FAA facilities, making Tanana an important air terminal
and refueling stop (Campbell, 1985).

Tanana was incorporated as a first-class city in 1961. The village is managed by an elected
mayor and a six-member council. According to the U.S. Bureau of Census (1991), the population
of Tanana in 1990 was 345, of which 78 percent were American Indian, Eskimo, or Aleut. The
Tanana economy is highly dependent on government spending and subsistence (Campbell, 1985;
Fison and Associates, 1987). Many of the government jobs, however, are seasonal and part time.
Trapping and commercial fishing also provide seasonal cash income.

PHYSICAL SETTING
Climate

Tanana is situated at the southwestern tip of the Rampart Trough physiographic province
(Wahrhaftig, 1965). The area surrounding Tanana is described by Hartman and Johnson (1984) as
having continental climatic conditions. Low precipitation, low cloudiness, low humidity, light sur-
face winds, and great diurnal and annual temperature variations are typical. Freezing of the Yukon
River typically occurs in early to mid-October and break-up occurs in mid-May (Fountain, 1984;
Fountain and Vaughn, 1984). The mean annual temperature is -4.4 °C, but temperatures range from
a July mean maximum of 21.3 °C to a January mean minimum of -27.4 °C. Mean annual precipi-
tation is 336 mm; approximately 1,270 mm of snow falls annually (Leslie, 1989). Most rainfall
occurs in July and August. Mean monthly temperature, precipitation, and snowfall are summarized
for the periods 1922-76 and 1985-87 in table 1.

Vegetation

The Tanana area forest consists of a closed spruce-hardwood along the Yukon River (Viereck
and Little, 1972). Well-drained, high-relief areas contain aspen, birch, poplar, and white spruce
(Campbell, 1985; Hartman and Johnson, 1984). The flat, poorly drained areas away from the river
consist predominantly of densely spaced black spruce, birch, and alder. The forest floor in both well
and poorly drained areas has undergrowth that includes moss, sedge, alder, willow, wild rose, high
and low bush cranberry, blueberry, Labrador tea and equisetum (Campbell, 1985). Poorly drained
wet areas contain extensive growths of muskeg, sedges, tussock grasses, dwarf birch, and larch.
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Bedrock Geology

The mountains and hills north of Tanana consist primarily of metamorphic and sedimentary
rock. Sedimentary rock includes limestone, dolomite, greenstone, and chloritic schist of Paleozoic
age (Chapman and others, 1982). Metamorphic rock includes quartz-mica schist, quartzite, slate,
and phyllite which are early Paleozoic to Precambrian in age. Mission Hill, approximately 8 km
west of the airport, is the closest bedrock exposure and is composed of conglomerate, sandstone,
shale, siltstone and minor amounts of lignite of Tertiary age (Chapman and others, 1982). An early
report by Mertie (1937) described the geomorphology, bedrock geology, and economic geology of
the Yukon-Tanana Region. Drillers’ logs for wells near Tanana indicate sandstone at an average
depth of 15 m below land surface, and schist at approximately 19 m and 43 m depth below land
surface (appendix 1).

Surficial Geology and Soils

The surficial deposits in the Tanana area are of Quaternary age and consist of alluvial, collu-
vial, and eolian deposits (Chapman and others, 1982). Alluvial deposits consist of sandy gravel and
sandy silt with sub-rounded to well-rounded coarse-grained clasts. Alluvium was deposited in
much of the flood plain of the Yukon River and its tributaries. Colluvial deposits are undifferenti-
ated and consist predominantly of silt containing some poorly sorted sand and gravel. These depos-
its are found along valley sides and valley bottoms north of Tanana and border the alluvial deposits.
Eolian loess consisting of well-sorted silt is found predominantly on the flood plain across the
Yukon River, south of Tanana (Chapman and others, 1982).

Rieger and others (1979) described three basic types of soils in the Tanana area as poorly
drained, well drained, and organic.

Poorly drained soils are found in low-lying areas such as meander scars on the flood plains.
They have thick surface organic horizons composed primarily of sedges or sphagnum moss. The
texture varies from silt-loam to sandy-loam. Poorly drained soils are usually saturated above a shal-
low permafrost table, but some are dry in the upper horizons in midsummer.

Well-drained soils are found on natural levees along existing and former river channels. The
-soil texture generally consists of stratified silt-loam and fine sand. Thin seams of organic material
occur throughout the soil. Permafrost may occur at depths greater than 150 cm under these soils.

Organic soils are found on slightly lower areas of the flood plains than the poorly drained
mineral soils. They consist of thick deposits of very acidic moss-peat in the upper layer and of
fibrous sedge-peat in the lower layers. The soils are underlain by permafrost at depths of 12 to
75 cm.

6 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska




HYDROLOGY

Surface Water

The Yukon River at Tanana flows roughly from east to west and drains into the Bering Sea
about 1,110 km downstream from the village. The Yukon River is the largest drainage system in
Alaska in terms of drainage basin area and mean annual flow. The two closest major drainages into
the Yukon River are the northward flowing Tanana River and southward flowing Tozitna River,
located 5 km upstream and 15 km downstream from Tanana, respectively.

Other than the Yukon River, the two local surface-water bodies closest to the village of
Tanana are Bear and NC Creeks (fig. 1). Bear Creek flows southwestward into the Yukon River and
drains the mountains and hills north and northwest of Tanana (fig. 1). NC Creek flows southward
through the eastern part of Tanana into the Yukon River and drains the mountains and hills to the
northeast of the village (fig. 1). The mouth of Bear Creek is located approximately 10 km from the
village and the mouth of NC Creek is located at the east end of the village and on the north bank
of the Yukon River. Streamflow data for both creeks are not available; however, mean annual flow
estimates were calculated using Parks and Madison’s (1985) equation for regional streamflow char-
acteristics. This equation requires values of mean annual precipitation and drainage basin area. The
drainage basin areas for Bear and NC Creeks, as measured from the USGS Tanana 1:250,000 quad-
rangle, are about 197 and 34 km?, respectively. The mean annual precipitation of 510 mm was used
to represent the precipitation for the drainage area of the creeks (Lamke, 1978). Mean annual
streamflow estimates are 1.6 m>/s for Bear Creek and 0.25 m/s for NC Creek.

Several small lakes (less than 0.65 km? in size) are near the mouth of the Bear Creek drainage
and east of the village: the closest is about 2.5 km from the airport. Two small lakes, Oscar Lake
and an unnamed lake are about 3.2 km west of the airport.

Floods

The U.S. Army Corps of Engineers (1993) recorded flooding at the village of Tanana in 1937,
1964, 1972, 1989, and 1991. The flood hazard in Tanana area is considered low by the U.S. Army
Corps of Engineers (1993): approximately 50 houses are located within the 100-year flood zone.
During the 1991 flood, one house was reported to have been inundated (U.S. Army Corps of Engi-
neers, 1993). Because of the low flood hazards at Tanana, construction of flood-protection mea-
sures for the village have not been undertaken.

The primary cause of floods at Tanana is ice jams and subsequent stream overflow (U.S.
Army Corps of Engineers, 1993). Ice-jam flooding occurs when river ice broken during spring
thawing is transported downstream and its movement is blocked in locations where a constriction,
a sandbar, or other obstruction such as a sharp meander bend exists (Beltaos, 1990). 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 a backwater effect, that
propagates upstream from the ice jam. When the ice jam releases, a flood wave propagates down-
stream.

HYDROLOGY 7



Flooding at Tanana not only damages structures and roads, but can also cause contaminants
on the surface of the land to mobilize and move into inadequately sealed wells. If flood waters are
higher than the top of well casings, contaminants may move directly into drinking-water supplies.

The flood frequency for the Yukon River at Tanana (table 2) was obtained using the graph of
discharge to drainage area (Jones and Fahl, 1994, fig. 10) for the Yukon River. The drainage area
for the Yukon River basin upstream from Tanana is about 637,000 km?. The frequency curves of
Jones and Fahl (1994), however, apply only to floods generated by rainfall and snowmelt runoff
and are not applicable to ice-jam floods.

Table 2. Estimated peak discharges of the Yukon River at Tanana for
various recurrence intervals

[Discharge in cubic meters per second]

Recurrence interval

2years Syears 10years 2b5years 50years 100years 500 years

16,000 20,000 23,000 25,000 27,000 29,000 33,000

Ground Water

Ground-water recharge to the Tanana area occurs from infiltration of precipitation, infiltra-
tion from streams, and normal ground-water movement from areas near the slopes of the surround-
ing highlands. Ground-water recharge most likely takes place from local streams such as Bear and
NC Creeks and from the Yukon River. Recharge from the streams is assumed because the elevation
of the stream bottom is most likely higher than the expected water table. Descriptions of ground
water in permafrost regions by Cederstrom and others (1953), Hopkins and others (1955), and Wil-
liams and Waller (1963) include ground water of the Tanana area.

Tanana is located in a zone of discontinuous permafrost (Ferrians, 1965). Paths for ground-
water flow are influenced by the presence of permafrost acting as an impermeable barrier. Allu-
vium is probably unfrozen beneath the bed of the Yukon River throughout its course in Alaska and
is likely to be extensively, but not completely frozen, beneath the flood plain adjacent to the river.
The hydraulic continuity of the unfrozen alluvium away from the river is expected to have a pro-
found influence on the directions of ground-water flow. However, little information is available on
the continuity of the permafrost in Tanana. If the permafrost in the area is discontinuous, the uncon-
solidated materials will behave like an aquifer, or if continuous, the permafrost will act as a con-
fining layer. According to Smith (1986), most of the wells that supply the Yukon River villages
from Canada to the Bering Sea are along the riverbank where the warming effect of the river affects
the thickness of frozen ground.

8 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska




Well-log and water-quality data are available from the U.S. Public Health Service for the
years 1967-81 (appendix 1). Permafrost was recorded in logs of about three-fourths of the dry
wells. The wells ranged in depth from 13 to 63 m and averaged approximately 28 m. Static water
levels ranged from 4 to 12 m below land surface and averaged 7 m. Ground water appears to be
produced consistently from a layer of sandy gravel that occurs at depths of 10 to 20 m below land
surface. Bedrock, which was found in about one-third of the wells, was reached at depths from 11
to 43 m below land surface and at an average depth of 18 m. Well yields ranged from a low of
0.017 L/s to a high of 3.2 L/s, and averaged about 0.80 L/s.

Ground-Water and Surface-Water Interaction

The variations in river stage and ground-water elevations at Tanana will generally follow the
pattern of the discharge hydrograph for the Yukon River at Ruby (fig. 3) located about 190 km
downstream from Tanana. Continuous streamflow records are not available for the Yukon River at
Tanana; however, a mean daily discharge record for the period 1956-78 is available for the Yukon
River at Ruby (U.S. Geological Survey, 1957-79). The drainage basin area for the Yukon River at
the village of Tanana is 637,000 km? and that for the Yukon River at the stream-gaging station at
Ruby is 671,000 km?. The difference in the drainage basin areas between these two sites is about
five percent.
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Figure 3. Mean daily discharge for the Yukon River at Ruby, water years 1966-76.

HYDROLOGY 9



Adjacent to the river, shallow ground water can flow into and out of the riverbanks depending
on the elevation of water of the river surface relative to the water table. Typically, the Yukon River
will fluctuate from a maximum discharge in late May or early June to a minimum flow in late April
or early May (fig. 3). The river also rises during late summer rainstorms. The water table will gen-
erally rise and fall in response to these river fluctuations, but will be attenuated with distance 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). Bank storage effects have not been stud-
ied at Tanana. Because the FAA facilities and village utilities are adjacent to the river, bank storage
effects could have a significant influence on the ground-water flow beneath them.

Simulation of Ground-Water Movement

A mathematical ground-water model approximates the directions and rates of water move-
ment through an aquifer system. Partial-differential equations thought to represent the physical
processes of ground-water flow are solved by the model and requires that the hydraulic properties
and boundaries be defined for the modeled area. The aquifer system was overlain by a grid, which
was extended in the third dimension to form blocks or “cells.” The cells form rows, columns, and
layers. Each cell in the model grid represents a block of permeable material within which the
hydraulic properties are assumed to be uniform. Any specific cell may be referenced by citing its
row, column, and layer location. The limits of the modeled area were selected to include or nearly
coincide with natural flow boundaries. The “boundary surface” of the flow region corresponds to
identifiable hydrogeologic features at which some characteristic of ground-water flow can be
described. For the conceptual model, these features could be a drainage divide, river bank, or arti-
ficially induced (depending on the modelled area). In cases where there is no apparent natural flow
boundaries, such as in an open flood plain, the model grid was extended far enough away from the
area of study so the error created from the artificial boundary is minimized.

Ground-water flow in the Tanana area was simulated using a computer program,
MODFLOW (McDonald and Harbaugh, 1988), as a simple steady-state conceptual model. Under
steady state conditions, the recharge to the system is equal to the discharge from the system, no
water is derived from storage, and there is no change in head with time. Output from MODFLOW
was graphically presented using METAZ, a contouring program specifically designed for
MODFLOW and developed by S.A. Leake and R.T. Hanson (U.S. Geological Survey, written
commun., 1993). The conceptual model requires that the hydraulic head at the aquifer boundaries
is known, all recharge and discharge is assumed to occur at the river, flow is horizontal, and the
aquifer materials are homogeneous and isotropic. The data, assumptions, justifications, and data
sources used in the model packages are summarized in appendix 2. An example output file of the
model is shown in appendix 3. The purpose of undergoing a mathematical ground-water simulation
was to identify hydrologic features that may have a significant influence on the ground-water flow
direction in the Tanana area. Two ground-water flow simulations were used to identify features
having the greatest influence on ground-water flow direction.

The southern aquifer boundary was assumed to be the banks of the Yukon River. Elevations
for the Yukon River were established from the USGS 1:63,360 scale Tanana A-4 and A-5 topo-
graphic maps. The contact between the alluvial aquifer and the bedrock hills was estimated to be
the 250-foot topographic contour line taken from the Tanana A-5 quadrangle and this contour line
was modeled as the northern aquifer boundary. The ground-water flow simulations assume that
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permafrost is not a barrier to flow in the Tanana area. Potentially significant hydrologic features,
such as Bear and NC Creeks (fig. 1), were included in the ground-water model to determine their
effects on the ground-water flow in the area.

Simulated ground-water flow in the Tanana area is generally towards the southwest (fig. 4).
Two simulations were done assuming low and high streambed conductances for the local creeks.
The degree of influence of Bear and NC Creeks on ground-water flow is dependent on the stream-
beds’ vertical hydraulic conductances. In general, an increase in conductance increases the rate of
flow between the streambed and the aquifer. The effect of the creeks becomes apparent in the high-
est streambed conductance model run where ground-water flow direction changes from a south-
westward (fig. 4) to a nearly southward direction (fig. 5).

The simulations, each using different assumptions of the conductance of the streambed, illus-
trate the importance of the hydraulic connection between Bear and NC Creeks and the aquifer. Fur-
ther investigation of the extent of permafrost in the Tanana area is necessary to establish its
influence on ground-water flow. Without these field data, shallow ground-water flow directions can
not be ascertained exactly, but can be described only generally on the basis of assumed boundary
conditions.

DRINKING WATER
Present Drinking-Water Supplies

The village of Tanana obtains its drinking-water supply from ground water using both public
and private wells. The Alaska Department of Community and Regional Affairs database (1993)
indicates that 109 households use the village-managed public water system, 22 households use
individual wells, and another 33 households use unspecified water sources. A community watering
point (washeteria) is supplied by two wells, one active and one backup. The community water is
softened to reduce iron content, fluoridated, chlorinated, and then stored in holding tanks in the vil-
lage-maintained washeteria building. Water quantity provided by the community wells fluctuates
with seasonal changes and is lowest during the spring months (Fison and Associates, 1987; Camp-
bell, 1985). The village of Tanana operates a water truck that delivers water to homes equipped
with water storage tanks. Residents who do not have water delivered regularly haul drinking water
from the washeteria (Campbell, 1985).

The Tanana viliage school, health center, elderly center, coﬁncil building, and teacher hous-
ing are supplied by a 47-m deep well drilled in 1976 (appendix 1). This water is chlorinated, fluo-
ridated, and stored in three 76,000-liter storage tanks (Fison and Associates, 1987).

The FAA owns four wells, of which three are active. One of the wells, about 15 m deep, is
used for drinking water and serves the flight service station and FAA housing (Fison and Associ-
ates, 1987; Ecology and Environment Inc., 1993). The second active well is used to supply water
to a flush toilet and the third active well is used as a standby source of drinking water (Ecology and
Environment Inc., 1993).

The average per capita water use for the village of Tanana is estimated to be 150 L/d for self-
supplied water and 300 L/d for public-supplied water (Solley and others, 1993). The average water
use per person for all uses for the entire State of Alaska in 1990 is estimated to be 1,950 L/d.

DRINKING WATER 11
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Quality of Present Supplies

Permafrost commonly has a strong influence on the water quality in an area. Shallow aquifers
above the permafrost (suprapermafrost aquifers) are generally susceptible to surface contamina-
tion. The quantity of water from this source is often low and unreliable. Ground water found below
permafrost (subpermafrost aquifers) is generally deficient in dissolved oxygen. As a result, high
concentrations of some minerals, such as iron and manganese, which are soluble under these con-
ditions, are present. Subpermafrost ground water is commonly hard and occasionally contains dis-
solved organic substances (Williams, 1970).

Sporadically kept records on the water quality in the Tanana area are available from the U.S.
Public Health Service for the period 1973-80 (appendix 1) and from the USGS for the period 1955-
73 (appendix 4). Analyses of untreated samples taken from various locations in Tanana indicate an
average silica content of 11 mg/L, an average hardness as CaCO; of 283 mg/L, and an average iron
content of 1.6 mg/L (appendixes 1 and 4). Silica and hardness may create scale in plumbing and
boilers but is of little health concern to most users. The average iron content is higher than the 0.30
mg/L secondary maximum contaminant level (SMCL) regulations set by the U.S. Environmental
Protection Agency (USEPA) (1993) for drinking water, but does not prohibit this water from being
used for drinking.

The drinking water at the FAA station was sampled regularly as a part of the Alaska Depart-
ment of Environmental Conservation monitoring program. This monitoring program only required
the testing for total coliform bacteria, and the tests consistently indicated satisfactory water quality
for the Tanana FAA station (Ecology and Environment Inc., 1993).

Alternative Drinking-Water Sources

The FAA has requested information on alternative drinking-water sources in the Tanana area
in order to plan actions that would be taken if the present drinking-water source became contami-
nated. Alternative drinking-water sources to be considered include nearby surface-water sources
or aquifers that are separated from the present water-supply aquifer by a tight confining layer. It is
possible that a continuous permafrost layer would act as a confining layer. However, the areal con-
tinuity of the permafrost is uncertain and it may or may not inhibit movement of contaminants to
the subpermafrost aquifer. On the basis of well drillers’ logs (appendix 1), it is unlikely that a sep-
arate aquifer system exists at the Tanana village site. The Yukon River is a possible water source
for Tanana. Potential development and maintenance cost of a surface-water distribution system
make the Yukon River less feasible as a water source (Smith, 1986).

Quality of Alternative Sources

Water quality of Arctic rivers can vary with the season and is generally excellent in the winter
and poor in the summer (Smith, 1986). Streamflows are much greater in the summer than in winter
and water from the river contains higher sediment concentrations from melting glaciers during the
summer (Smith, 1986). Water from the Yukon River in winter is usually clear and free of sediment
(Campbell, 1985). Because of the sediment concentrations during the summer, however, Yukon
River water would require treatment. A treatment system would likely be more expensive to oper-
ate and maintain than the current system.

14 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska




Water-quality information for the Yukon River is not available for the Yukon River at Tanana;
however, water quality data are available for the Yukon River at Ruby. The water quality for the
Yukon River at Ruby should closely reflect the water quality upstream on the Yukon River at
Tanana. An analysis of sample data for all of the periods of record shows that iron concentration is
typically below the USEPA’s SMCL of 0.30 mg/L, but concentrations of 1.86 mg/L were recorded
on July 9, 1967 (appendix 5). Maximum and minimum sediment concentrations have been
867 mg/L and 2 mg/L, respectively (appendix 5), and correlate closely with maximum and mini-
mum river flow.

SUMMARY

Tanana serves as an important transportation, service and commercial center for the western
interior of Alaska. Its remote location and lack of road access make it dependent on the airport or
the river for transportation. The subsistence lifestyle of the Native residents makes them dependent
on a sustainable environment. The community obtains drinking water from both village-main-
tained and private ground-water wells. The ground-water flow is strongly influenced by the Yukon
River, by local streams, and by the continuity of permafrost in the area. The Yukon River could be
an alternative drinking-water supply, but costs have not been estimated for the community to utilize
this source.
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APPENDIX 1

Selected well drillers’ logs, aquifer test data,
and ground-water quality data for Tanana, Alaska

from U.S. Public Health Service village files
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AQUIFER TEST FIELD DATA SHEET Page

Project No. 76-621 R Project Name Tanana Well # 2

Location of Well PHS Hospital - Tanana, Alaska

Depth of Well _ 155 ft. Length of Casing 97 ft. Pumped Well / Obserrativrr-weskl

If Observation Well, Dist. to Pumped Well ft. Top of Casing to Static Level

Date Drilling Completed 8-26-76 Driller Bordner Date Tested8-26-76
Clock |Elapsed Time Depth to grgwéggz Clock|Elapsed Time [Depth to g’a;go“gp
Time |Since Pumping Water - Time | Since Pumping [later —5r—
Started/Stopped |[From TOC |Recovery Started/StoppedfFrom TOC Recovery
Static Level 25'-6" —-- Static level 25f—6“ -
5 min. 29" 3'-6" 1 min. 26'-1" 7"
6 29'-10" 4'-4" 3 26" 6"
7 30' 4'-6" 4 26' 6"
8 34'-4" 8'-10" 5 25'-11-3/4} 2-3/4"
9 341 -4" 8'-10" 6 25'-11-1/2F  5-1/2"
10 ' 344" g'-10" 7 P5‘-11-1/2")  5-1/2"
] [ 34'-4" 8'-10" 8 g-11-1/2" 5-1/2"
12 345" g-11" 9 psi-11-1/2"| _ 5-1/2
; 15 34'-5" 8'-11" 10 eo-11-172"  5-1/72"
20 34'-8" 9'-2" '
L 25 34'-8-1/2" [g'-2-1/2"
30 34'-9-1/2" |9'-3-1/2"
40 34'-10-1/2'19'-4-1/2"
50 35'-1" 9'-7"
60 35 9'-6"
80 34'-7" 9'-1"
20 hrs. 34'-7" 9'-1"
I
|
|
| |
_ /ﬂ _ i
— < P J




AQUIFER TEST FIELD DATA SHEET Page |\ of

oject No. /-2 R Project Name T e N D M Well # 7z

bcation of Well U< HosSPi\TAL — TA VAN A,

—

2pth of Well /<5 ft. Length of Casing ?Z ft. Pumped Well / .Observatien—Well

" Observation Well, Dist. to Pumped Well

ft. Top of Casing to Static Level

\te Drilling Completed Z-5L-7( Driller BoRDN=E_ Date Tested

l-26-76
. . : Drawdown . Brawdown
e |Since Pumping |wecer O |f—gguen[[Siock|Eiapsed Tine  Pepth to laT o5 ges
) Started/Stopped [From TOC |Recoversy - | Started/StoppedFfrom TOC {Recovery
STaTe LaNcL 25'-¢" - STATIC LEVEL 2s'-4" —
,L' 5 M. 29 2 -6" | LM 26'- 1" T
_ G 29'-70" | 4'-4A" 3 26" 6"
1 30 4'-0" 4 26 6"
S 34'- 4" 8'-10" g 25" | 53"
_ il 34'- 4 &'-lo" (s 2s5-ug%" | 5%
ﬁ [0 | >4'-4" 810" T as-ns' | sha"
: I 24'-4" 810" B3 251" 5"
12 245" A 9 as'-n4" | - s'a'
15 24-5" &-n 1O 251" 54"
20 24'-8" q-2*
25 24 gv." q'-9'%
20 3419 | 930t |l
40 24 o' | q-4%" |
50 351" q-7" |
60 35’ 9'-¢"
20 ST I
20 HRS 24'-1" q'-1"
I
|
C e
o N
;/1




LOCATION P < S = TAL

DATE COMPLETED

. TOTAL DEPTH OF WELL
.7 GROUTReuT:

- - .. 1§
10" Hore - X

8" Hore > 45

SPECIAL NOTES:

LA It —D TS T ool
— T —
8—'—'/2:/ . THE

~ L s

LA T S

N S

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

STATIC WATER LEVEL

= TANVPSIA. AN, DATE STARTED_ &-| &-16

S -2R-70 . R BoRBDUER —. Hopi =2
_I55_ FT. CASING INSTALLED 97 __ DIAMETER 8"<6"
.-z SCREEN SIZE_ ¥ 40D LENGTH_ 10!
25-("  HRS. PUMPED_ZO @ SDGPM ORAWDOWN __ FT.

MFG. Jouu< ol

 DEVELOPMENT PROCEDURES Ry sveo= Riocks

J 8 Houv <
DEPTH
Fide GRAvEL DATE FROM - TO FORMATION
iy O'—-10" | Fiue 4RrRAVEL

FROLEN SANDLLAAVE, . . .
r’EOLJ"s wb< L 10" —24 ERbzES SamD & ARMEL
sSAMD € QRAVEL 341_' 4_2'\ . 4
SA0D € cLay , SAND £ GRBNEL

; 42'-45 | gamD ¢ @2ad cend
LA ,

- . 46" -44' 4 rAY <o
BLue echt fonT 49'-sU BlLue ciad siT
HAED PAU GRAVEL 50'-62 HAED Paid GRANEL
- ) - : pED R '—"J
SLvE cLAd, LATERED gz -1oz BLUE bt LAdYE
RoTrEr ROCK Rock
coad lo2'- 105" crAY (PURPL sH cuL.u/&)
Ruve cl Ay /05',/08' BLUE c,L,A.‘{
: 2’ v K- 2a) £ SAND
Eock, cLat £SALD 108" =120 |Rock, ek cazh N ¢
120'-155 | Rocr, ceat €BoTroH oF #oe)

o K, ceid . )
(Bon’oA 0F HoLE)

WATER DATA FIELD TEST

ASiCh

TASTE LHLooD APPEARANCE FRESH 4 00D
AFTER 24 HOURS | TRON " CHLORIDES
TDS ALKALINITY' pH
To-P 'Eéé:rﬂ

.70 3 -?ZE ET-
D ceF = WW’«’WQ

<;, Arfk_‘web Dol G,




WELL LOG

e = ??4/“74

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

LOCATION —HS H0</Q/7/7(, — /ﬁ%ﬂ,(/ﬁz FPE DATE STARTED __ <L, // //7¢

DATE COMPLETED_ ~ /522/ Zg L

GROUT BarTeuT ¢ screen size 2240

DRILLER BOZJW/C 2 Aéﬁx(//xﬁ ;9[
TOTAL DEPTH OF WELLL FT. CASING INSTALLED & ‘70

<7 '7 DIAMETER

STATIC WATER LEVEL

HOLE DIAMETER
CASING DIAMETER
FORMATION
Eg Gredves.,

DEPTH .
7 — .
13" HelE > O—yp -

ro”/-/acc‘9 /0 - 3¢ > frozen Saoed

s Gl s
3Y- 425 S~ Bae
. &Y Goery)
S 4/?'5‘ e 4 ((7;«47)
77- éé—)— écae ceay
Sre7
S¢ - g > Agedf LS
'*1 Gl A EL
X?’ 62> Boe crs
. (@cl—(c/ Forred/
’ /I alo, )
S05 - 1055 . Bt.u:c&;c '
/0§— 720 Ry k.
2 . (7"*7 (7’”7>
S4
s S0 — N»‘S‘> Kack. of,—y
_ 6/47

HRS. PUMPED

Mmﬁmﬁ eneti_[ 9 F7

e GPM DRAWDOWN FT.

§-7
SOIL DATA TO 15 FT.— 8 -1 4
FEET THAWED__ L O — S //’J’fﬂﬂ
BOTTOM OF FROST & MATERIAL® ru/
SEASONAL OR PERMA EROST,M_

WATER DATA FIELD TEST =~
TASTE 7700
APPEARANCE FRESH 7¢_on
AFTER 24 HOURS __ 7/
IRON

CHLORIDES.
TDS

36 =

&
pump TEST_2=S —_

PUMPING LEVEL 3% @
AFTER ~Z2.C _ HRS.

. STATIC LEVEL
S Gem

HlGHEST RECOMMENDED PUMP RATE

SO gpr~
"WILL STATI LEVEL_CHANGE WITH : .
Tines A @ OR FROSpY < &

5 /_1(‘5

DEVELOP PROCEDURE /?a A <. Coe 15/o cléS

54

ESTIMATED MAN HOURS FOR DRILLING

-~

HOURS FOR TOTAL JOB

+ mww~/<;7§72245T Baer 7. ,4492/ . ;%é/;a%éy

/22 -
7%4%/&[

V473

ik

oo
v e,
.
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WELL L0G
U:S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION PHS Hospital-Tanana, Alaska DATE STARTED August 18, 1976
DATE COMPLETED Auqust 28, 1976 . _ CREW_Bordner & Horner .
TOTAL DEPTH OF WELL 155 FT. CASING INSTALLED 97' DIAMETERS8" & 6"
GROUT Bentonite  SCREEN SIZE #40 MFG. Johnson LENGTH__ 10"
STATIC WATER LEVEL_ 25'-6" HRS. PUMPED_20 @50 GPM DRAWDOHN FT.
ST DEVELOPMENT PROCEDURES Run surge blocks 8 hrs.
2" hole-10' Fine gravel DEPTH
T DATE FROM - TO FORMATION
0" hole-34' Frozen sand & 0-10' Fine gravel
gravel 10-34" Frozen sand & gravel
) 42! Sand and Gravel 34-42! Sand & gravel
* 45! Sand & Clay 42-45" Sand & gray clay
45-49' -1 Gray clay
49' Clay .- 49-56" Blue clay silt
56' Blue clay & sild 56-82" ~ | Hard pan gravel
82-102' Blue clay, layered rottep rock
82' Hard pan gravel 102-105" Clay (purplish color) - _
- _ : 105-108"* Blue clay '
102! Blue clay, 108-120" Rock, clay (gray) & sand
. layered rotteq . 120-155" Rock, clay (bottom of hole)
: rock :
105° Clay
- 108! Blue clay
: 120° Rock, clay &
oo . sand
155; Rock, clay
- (Bottom of hole
A WATER DATA FIELD TEST
B S Iy TASTE Good APPEARANCE FRESH  Good
) = AFTER 24 HOURS TRON - CHLORIDES
TDS ALKALINITY pH '

SPECIAL NOTES:

See attached drawing.

(67)



MMAREH 7777
WATER WELL ANALYSIS
SANITATION FACILITIES CONSTRUCTION

TANANA, ALASKA
PROJECT NO. AN-76-621R
ENGINEER

Mark Brumbaugh, P.E.
Sanitary Engineer
Asst. Manager, Construction
Operations

ALASKA AREA NATIVE HEALTH SERVICE
Office of Environmental Health

CONTENTS:
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CHEMICAL WATER ANALYSIS
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PUMPING TEST

[S2 T~ N 7 N\

TIME DRAWDOWN GRAPH

6. COST SUMMARY




PROJECT HISTORY

The existing well source for the PHS Hospital in Tanana was contaminated
by an oil spill in late 1974. As a result, OEH was approached by the
Hospital's Construction and Maintenance Branch to drill a new source.

An agreement was reached, and the sum of $9000.00 was transfered to OEH
control.

A PHS drill rig in Koyukuk had been leased to the state over the winter.
Part of the lease agreement entitled PHS to have the state barge the
drilling equipment to Tanana, free of charge to PHS. The drilling
equipment arrived in Tanana in July 1976.

Charlie Bordner and Henry Horner drilled the new well in August. The
well was drilled to a depth of 155 feet, as it was felt that the water
bearing formation was somewhat shallow. As no water was hit, the casing
was pulled back to 97 feet. The remainder of the hole was filled with
cuttings.




WATER ANALYSIS REVORT FORM IR

1 leporn to: ARG WAMRTTT, ALRMIN. OFFICER e —
QFFLICL OF ZNVIROMMINTAL HEALTR C c=z=
. Q. BCGX 7-741 : . T30

AACHGLAGT, AKX 99510 e e .

£ Ok LOCATION: 72/1/{2_4//) /7/% [Fos PR, 7/?‘71///'/0'/@ A Hsic g
MECTED BY: __/ . J. ‘Hapqw 1ct), J2. DATE _$/23 /79 tour: Z oo g
WATER SYSTEM

Well Type  NeiceeD Depth 206 Gallons per minute So
Surface Water: Temporary / ]/ Permanent N/
Humber of liomes Served: 740 f'JZAﬂoé #véémfngg o
Treatwent: [XJ/ Yes [ / No New or Lxisting Source ENX/STvE

PURPOSE OF ANALYSIS

/ 1. VUater fpproval for Building Permit. ' (Column 1)
7 2. Toutine Analysis. (Column 1 & 2)
7 3. Special: Check Specific Items for Analysis (Columns 1,2,3)
COLUMN 1 COLUMN 2 coLurM 3
Anzlysis Limits ’ Anal. Limit : Analysis Limits
n_(Fe) 0.7 | 0.3 Magnesium 125 | [Sodium (Ra) oo |
oride (F) 37 & 1.5 L (Mp) _| Potassium (K) .
. joride (Cl) X 250 Calcium 300 | Kulfate '
- (PO .05 good| | (Ca) b (504) 250
‘spuate : G |30 poor| Turbiditv : 5 | [Sulfite 1
al Hardnecs o 50 soft| LColor ) 15 <% (503) 5.0,
/" {300 hard| [Bicarbonate go%g Jitrate (NO3) 10
PR o« [ g (11C03) 500 | |Suspended !
! 6.5 &5 lpoor | | Solids
| “#e¢v | 8.5 | Carbonate C [ 350 | [Arsenic (As) 0.0
| f\lkalinity { 27 | 350 | [Copper (Cu) 1.0
! L3¢ ifotal Dis- Cyanide (Cn) 0.0
isolved 255 | 500 | |Phenols ' 0.0Q
Solids Zinc (Zn) 5.0
_ Barium (Ba) | 1.0}
MMENTS: ' Cadwmium (Cd) 0.03;
' - Lead Fb) 0.05
Silver (Ag) 0.05
Mercury (lig) 0.08
llanganese @)ﬂ 0.05
o |
ATRUCTTONS : [ |

. ; l‘" . . .
. Wkt S
Rinsc container several times in water source to be sampled. ~ %
FubJic llealth Laboratory

Viace cap on sarple contailner firmly. SRo, Medical Arcs Lldg.
Vouch J
Piace sample in carton mailer, and forward to: Juneau, AK 99801 art O wis

-

v/ R



\ : WELL LOGC

*‘ \
) U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION ﬁwm LUS #aya/éﬂ/. DATE STARTED 44é4 Z/Za;

DATE COMPLETED .3 / / 72 DRILLER 64&/[/ L2rre s

»*

TOTAL DEPTH OF WELL 204  FI. CASING INSTALLED /.53 DIAMETER é
GROUT /\/JA/E SeREEN 5228 S50~z Qém,ggsr LENGTH /7~
STATIC WATER LEVEL 44/  HRS. PWMPED _/ﬁé{d_@ 30 -¢p SPM. DRAWDOWN FT.
o | DEPTH
[ » DATE FROM - TO FORMATION DRILLER :
‘ . Aé O - o FrlZi/'v’gﬂm{sA@wdsL o *_&‘
20\ ) Loz Sudds Graget |1/ 3¢ 20 =47 |Sond ¢ Gravel | - | | 7
4 Qo= perrsrations) |2,/ sy - 52 | Sar 42’/,97 - ’ i
7 o |Sand « Crnosd /- < 52 - 55 | Graces | -
52 ASithstsny |7 |s5-82 s G
-;1‘5‘ g 63;—/40-,(: ('OPHH')J—A;/ 98 ~/08 | Rptéeo frck
oy I 2 )6 YoF 120 |Bribew LotiSal -
: 7 —\z/20 |j20-/50 |Keck Cﬁy
/08 olhey) Poos 2/29 |r50-206 | Rock
L20 :BM&L&M&, ‘
L5D Raock q_G/,q_(lJ
204 | Rock

— SPECIAL NOTES:

Zo -
NE JO8 /,’10 w15 S o/.f(/f//co/ S’A«Cx’ b Sa»fgfh?/ b"’/*""’? ¥ !

W tsg
..:)70/!14“ 521 - fS [d::oltyflfcu;fzd at PGP PLor J0 Ars.

Lese A 9""3"" and bpiLiye for 3 hArs.
pempctat 30" gpm Codh g R dowrn

Lps s
ATy S8 Sevbped by Surgiyg v baissing v AESE pumyed

70/1/5 //2 [{7




e —
—

WELL LOG

us. pueLIC HEALT!-i SERVICE, DIVISION OF . OIAN HEALTH

~ & N
370 oF ('_

-

-}'qc v

LR AU S

' e e e [Q -M"»R//'(\r‘/ (Ue /[ baTz STARTED

L OCATION

1,
1
<. <=iIQc ©

DATE COMPLETED__9 -9 -SC DRILLER g"‘ Adrnou\/ J[:o—wt—cm__
TOTAL DEPTH OF WELL__ [T " FT. CASING IRITALLED (X DIAMETE __& _
GROUT :u,/fa_/ SCREEN SIZE _ 'v,/rg/:' MFG. u,/xf/ LENGTH_ U//H/ )
STATIC WATER LEVEL HRS. PUMPEL e GPM DRAWDO::
HOLE DIAMETER
DEPT!! CASING DIAMETER
v FORMATION L
C-2s | Betcwoni Ster | SOIL DATA TO 15 FT.
;Ls'" - lfc ‘ 6/1.-01-‘-"&"‘—’ FEET THAWED :
] B C BOTTOM OF FROST & MATERIZY
Yc- Sc [Seve ey SEASONAL CR PERMA FROST—.. .
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COST SUMMARY FOR EXPENSES
ASSOCIATED W/WELL DRILLING
IN THE VILLAGE OF Tanana

I. Drilling manhours costs; includes drilling,
bailing, driving casing, setting screens,
development, setting pumps, test pumping,
abandonement, fishing tools.

DRILLING MH COST $ 2,520

2. Other ‘manhour costs; includes travel time,
standby time, site preparation, rig repair,
loading and unloading equipment

OTHER MH COST ' $ 4,247

3. TOTAL'MH COST $ 6,767

4. Travel expense; includes expenses associated
with transportation of drilling crews,

TRAVEL EXPENSE . $_ 338

5. Cost to move rig; includes transporation
costs for moving major well drilling items
only

COST TO MOVE RIG $ 376

6. Supply purchases; purchase of all well
supplies including transportation

SUPPLY PURCHASES $ 4,234
7. TOTAL COSTS S 715
8. #Wells/Total FT 1/155- -
9. Drilling Labor Cost/Ft $16.00
I0.- Totai Cost/Ft $76.00

*0f this amount $2,250 was charged to McGrath.
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USTOMER__Alaska Area Native Health Service SAMPLE LOCATION:

TELEPHONE (907)-279-4014
274-3364

ANCHORAGE INODUSTRIAL CENTER
5633 B Street

ANALYTICAL REPORT

Tanana, Alaska

FOR LAB USE ONLY

ATE COLLECTED___3-23-81 TIME COLLECTED: — RECVD.BY __GY LAB #__7126
AMPLED BY_ P.Archibald SQURCE__ City Well No. 2 DATE RECEIVED 4-3-81
EMARKS Well Iocated on River Bank in Front of Store DATE COMPLETED-__ 4-10-81
DATE REPORTED___ 4-10-81
smusu@«/ﬁqu /AAW
mg/1 mg/1 mg/1
JAg,Silver <0.05 []P,Phosphorous <0.05 [JCyanide
JAT, Aluminum <0.05 [1Pb,Lead <0.05 [ISulfate 14
JAs ,Arsenic <0.10 [IPt.Platinum <0.05 [JPhenol
JAu,Gold <0.05 [1Sb,Antimony <0.10 [JTotal Dissolved 185
Solids
]18,Boron <0.05 [1Se,Selenium <0.10 [ITotal Volatile
Solids
]Ba,Barium 0.29 []si,Silicon 5.0 [ JSuspended
Solids
18i,Bismuth <0.05 (Jsn,Tin <0.10 [JVolatile Sus-
. pended Solids
]Jca,Calcium 56 (1Sr,Strontium 0.19 [JHardness as
CaC
]Jcd,Cadmium <0.01 []Ti,Titanium <0.05 []Alkg?inity as 170
CaCo
]Co,Cobalt <0.05 [IW,Tungsten <1 (1 3
}Cr,Chromium <0.05 []v.Vanadium <0.05 []
|Cu,Copper <0.05 [1Zn,Zinc_ <0.05 0]
|Fe,Iron 0.14 []Zr.Zirconium <0.05 (1
* * * * * *
|Hg ,Mercury <0.10 (JAmmonia [ Jmmhos Conductivity_ 300
Nitrogen-N
|K,Potassium <1 [JKjedahl [IpH Units 7.3
) Nitrogen-N
[M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>