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Overview of Environmental and
Hydrogeologic Conditions Fort Yukon, Alaska

By Allan S. Nakanishi and Joseph M. Dorava

Abstract

The village of Fort Yukon along the Yukon River in east-central Alaska has long cold
winters and short summers. The Federal Aviation Administration operates airway support
facilities in Fort Yukon and is evaluating the severity of environmental contamination and
options for remediation of such contamination at their facilities. Fort Yukon is located on
the flood plain of the Yukon River and obtains its drinking water from a shallow aquifer
located in the thick alluvium underlying the village. Surface spills and disposal of hazard-
ous materials combined with annual flooding of the Yukon River may affect the quality of
the ground water. Alternative drinking-water sources are available from local surface-water
bodies or from presently unidentified confined aquifers.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway support and nav-
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate-
rials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or)
disposed of. To determine if environmentally hazardous materials have been spilled or disposed of
at the sites, the FAA is conducting environmental studies mandated under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA or “Superfund Act”) and
the Resource Conservation and Recovery Act (RCRA). To complete these environmental 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 (USGS), in cooperation with the FAA, and provides such infor-
mation for the FAA facility and nearby areas at Fort Yukon, Alaska. Also presented in this report
is a description of the history, socioeconomics, and physical setting of the Fort Yukon area

BACKGROUND

Location

Fort Yukon is located in the eastern interior of Alaska near latitude 66°34'10" N. and longi-
tude 145°14'52" W. Fort Yukon (fig. 1) lies within the Yukon Flats National Wildlife Refuge at the
confluence of the Yukon and Porcupine Rivers, 13 km north of the Arctic Circle, and approxi-
mately 380 km northeast of the city of Fairbanks. Fort Yukon is the largest community in the area,
and its airport, a 1,770 m gravel airstrip north of the village, is used by all area residents for year-
round transportation.

INTRODUCTION 1
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Figure 1. Location of Fort Yukon.
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History and Socioeconomics

Fort Yukon is the center of the territory that is the historical home of the Gwich’in Athabas-
kan Indian people. The village of Fort Yukon was founded in 1847 as an outpost by Canadians in
what was then Russian territory. It later became an important trade center for the Indians (Darby-
shire and Associates, 1990). The growth of the non-Native population in the region has been moti-
vated by the abundance of natural resources such as, trapping, mineral exploration, and mining
(Alaska Transportation Consultants, 1983).

Between 1950 and 1980, the Fort Yukon population varied from 446 to 701 persons (Darby-
shire and Associates, 1990). According to U.S. Bureau of Census, the 1990 population was 580, of
which approximately 85 percent were American Indian or Eskimo (Alaska Department of Com-
munity and Regional Affairs, 1993). In August 1943, the Fort Yukon Airport was established
(Alaska Transportation Consultants, 1983) and in 1954 the Fort Yukon Air Force Station (AFS)
was established (Woodward-Clyde Consultants, 1989). The Fort Yukon AFS is still in existence,
although activity has been reduced to a minimal level (Alaska Transportation Consultants, 1983).
Fort Yukon was incorporated as a second-class city in 1959 and provides municipal services
including public safety and fire protection, public works, water, and museum services. The only
municipally owned utility is the water service. Fort Yukon is accessible only by air and water trans-
portation. Most goods and people are transported by air, while river barges and boats provide addi-
tional service during the summer months. Barges are limited to a few trips each season when the
Yukon River is free of ice (Darbyshire and Associates, 1990).

The Fort Yukon economy is highly dependent on village, state, and Federal agencies and
Native corporation employment, but the community has a higher proportion of private sector
employment than most villages in the region (Darbyshire and Associates, 1990). Fort Yukon resi-
dents have strong cultural traditions which place a high value on subsisting from the land.

The FAA facilities at Fort Yukon include navigational aids and living quarters concentrated
around the airport (fig. 2). The FAA facilities are described in detail in a report by Ecology and
Environment (1992) and are maintained by personnel stationed in Fairbanks.

PHYSICAL SETTING

Climate

The continental climate of Fort Yukon is characterized by low precipitation, low cloudiness,
low humudity, large diurnal and annual temperature vanations, and light surface winds (Hartman
and Johnson (1984). Freezing of the Yukon River typically occurs in October and break-up occurs
in mid-May (Fountain, 1984; Fountain and Vaughn, 1984). The mean annual temperature is -6.4 °C
but temperatures range from a July mean maximum of 22.3 °C to a January mean minimum of
about -33.1 °C. Mean annual precipitation is about 168 mm; approximately 1,070 mm of snow falls
annually (Leslie, 1989). Most rainfall occurs in July and August. Mean monthly temperature, pre-
cipitation, and snowfall data are summarized in table 1.

PHYSICAL SETTING 3
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Figure 2. Village of Fort Yukon and location of Federal Aviation Administration (FAA) facilities
(modified from Ecology and Environment Inc., 1992).
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Table 1. Mean monthly temperature, precipitation, and snowfall for the combined periods 1822-33 and 1935-87, Fort Yukon

[Modified from Leslie (1989); °C, degree Celsius; mm, millimeter]

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual
Temperature (°C)
Mean maximum -23.4 -20.3 -10.1 1.2 13.2 21.3 22.3 18.7 10.3 2.4 -162  -239 -0.8
(Record maximum 36.1°C, July 1929)
Mean minimum -33,] -31.5 -24.3 -13.3 -0.1 8.8 10.4 6.9 0.0 -10.4 -24.7 -32.7 -12.0
(Record minimum ~-57.2 °C, December 1935)

Mean -28.1 -25.9 -17.2 -6.1 6.6 15.1 16.4 12.8 52 -6.4 204 283 -6.4
Precipitation 10.7 9.1 6.6 4.8 7.9 17.8 24.1 30.7 20.6 15.2 10.4 9.9 167.9
(mm of moisture)

Snowfall (mm) 170.2 1448 114.3 55.9 17.8 0.0 0.0 0.0 432 182.9 1829 1549 10693




Vegetation

Viereck and Little, (1972) describe the vegetation north of the Arctic Circle near Fort Yukon
as consisting of closed spruce-hardwood along the rivers and widespread open, low-growing
spruce. Closed spruce-hardwood forests consist of white and black spruce, paper birch, aspen, and
balsam poplar located on moderate to well-drained sites. Open, low-growing spruce forests consist
primarily of black spruce with sporadic stands of paper birch, and willows with some locally inter-
spersed treeless bogs.

Near the Fort Yukon airport, the land cover is generally treeless to the northeast and south-
west. The small stands of black spruce that are visible on aerial photographs taken in springtime
are concentrated along the shoreline of Hospital Lake and the banks of the Yukon River.

Bedrock Geology

The nearest outcrops of bedrock are in the mountains and hills surrounding the Yukon Flats
area, which 1s a broad lowland encompassing the large bend 1n the Yukon River near Fort Yukon.
The Yukon Flats area drains the Porcupine Plateau to the northeast, the Kokrnine-Hodzana High-
lands to the northwest, and the Yukon-Tanana Upland to the south (Wahrhaftig, 1965). A well-
exposed belt of metamorphic rocks lies to the north of the Yukon Flats. It consists of quartz-biotite
schist containing some small, Jocalized outcrops of coarse, crystalline limestone. The schist 1s cut
by granite porphyry and gneissoid porphyritic rocks of granitic and dioritic composition. The age
of the metamorphic rocks is early Paleozoic or possibly Precambrian (Williams, 1962; Wahrhaftig,
1965).

The bedrock of the marginal upland and parts of the surrounding highland 1s a complex group
of sedimentary, volcanic, and associated intrusive igneous rocks. Shale, chert, quartzite, and minor
amounts of crystalline limestone, chlorite schist, and schistose conglomerate are present. These
rocks are intruded by dikes and sills, and small bodies of igneous rocks that range from gabbro,
diorite, and diabase to quartz diorite and granite (Williams, 1962). Continental sedimentary rocks
occur in the highland regions that border the Yukon Flats district, and occur locally in the marginal
upland bordering the Yukon Flats. The deposits consist of folded soft shale and lignitic coal
(Williams, 1962).

The willage of Fort Yukon is situated near the center of the Yukon Flats area on thick alluvial
deposits overlying bedrock. The depth to bedrock and its thickness are currently unknown: at Fort
Yukon a well was drilled to a depth of 134 m without reaching bedrock (Williams, 1962). In mid-
June 1994, a USGS global change drilling project bored to a depth of more than 380 m at Fort
Yukon and found no bedrock (Thomas A. Ager, USGS, oral commun., 1994). Preliminary drill logs
from this project do not indicate the depth of the aquifer or the depth to bedrock.

Surficial Geology and Soils

Early studies done on the surficial geology and soils of Yukon Flats area include a reconnais-
sance level engineering geology study by Weber and Péwé (1961), a reconnaissance level geology
study by Williams (1962), a soil temperature investigation by the U.S. Army Cold Regions
Research and Engineering Laboratory (1962), and a statewide soil classification by Rieger and oth-
ers (1979).
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The Yukon Flats, where Fort Yukon is situated, consists of marshy lake-dotted flats rising
from 90 m in elevation on the west to elevations ranging from 180 to 270 m on the north and east.
Cliff-forming silt and gravel-covered marginal terraces rise 45 to 180 m in height above the flats
and slope gradually upward to elevations of about 450 m, where they merge with the base of sur-
rounding uplands and mountains. The marginal terraces are capped with gravel on which rests a
layer of wind-borne silt.

According to Williams (1962), flood-plain and low terrace alluvium consists of well-stratified
layers and lenses of coarse to fine well-sorted gravel and minor amounts of sand and silt, mantled
by as much as 8 m of well-stratified layers and lenses of silt, sand and organic matter. The thickness
of alluvium at Fort Yukon is about 30 m.

Eolian sand deposits consist of massive well-sorted homogeneous sand and silty sand ranging
from 2 to 20 m in thickness (Williams, 1962). Permafrost is generally present with sporadic
ground-ice masses.

Alluvial-fan and related terrace deposits consist of well-stratified layers and lenses of well-
sorted coarse to fine-grained gravel containing minor amounts of sand and silt and a few layers or
lenses of organic material. This alluvium is predominantly pebble to boulder gravel deposited by
the Yukon River and its larger tributaries. Gravelly deposits are mantled by silt, sand, and organic
material as thick as 8§ m (Williams, 1962). The total thickness of this deposit is not known, but is
estimated to exceed 30 m.

According to Ferrians (1965), Fort Yukon lies within a region of discontinuous permafrost.
However, because the region is so far north and near the border of the continuous permafrost zone,
permafrost probably underlies most of the area. Exceptions are under rivers, recently abandoned
meander belts, and large thaw lakes. A U.S. Army Cold Regions Research and Engineering Labo-
ratory (1962) study of ground temperatures at Fort Yukon showed that the maximum seasonal
depth of thaw was about 2.4 m, below which the temperature remained below freezing. Ground-
ice masses form wedges 0.5 to I m thick in a polygonal network and are found in local areas where
the silt mantle is greater than 2.5 m thick (Williams, 1962).

HYDROLOGY

Surface Water

The Yukon Flats area is drained by the Yukon River, which is Alaska’s largest river and the
fifth largest river in North America in terms of drainage area and runoff (Feulner and others, 1971).
The Porcupine River enters the Yukon River less than 3 km downstream from the airport (fig. 1).
Most other tributaries to these rivers drain surrounding uplands and mountains, and have meander-
ing courses through the flats. Thaw lakes are abundant throughout the flats and are common on the
marginal terraces. Runoff rates are very low and the chemical quality of surface waters is generally
good (Woodward-Clyde Consultants, 1989).

Surface-water bodies within a 4-km radius of Fort Yukon include the Yukon River, Porcupine
River, Hospital Lake, Yllota Slough, and Laura Lake (fig. 1). Hospital Lake to the northwest of the
runway is used as a float plane base and for recreational boating, fishing and waterfow! hunting.
The lake is directly connected to the Yukon River by a 0.7 km long outlet.

HYDROLOGY 7



Floods

Most of the Fort Yukon townsite is subject to flooding except the southeastern part, called
“Crow Town,” which sits on a low ridge (fig. 1). Flooding usually results from ice jams along the
Yukon River in the vicinity of Fort Yukon or on the Porcupine River near its mouth. Flooding
caused by ratnfall has not been recorded in recent history (U.S. Army Corps of Engineers, 1992).

Food frequency for rainfall floods on the Yukon River near Fort Yukon can be obtained using
a graph of discharge to drainage area for the Yukon River developed by Jones and Fahl (1994,
fig. 10). Downstream from the mouth of the Porcupine River, the Yukon River has a drainage area
of about 471,900 km 2 and upstream from the mouth of the Porcupine River, the drainage area is
about 326,800 km?. For these two sites, the discharge is given for various recurrence intervals in
table 2. The flood frequency curves of Jones and Fahl apply only to floods generated from rain and
snowmelt runoff and are not applicable to ice-jam floods, the primary source of flooding at Fort
Yukon.

Table 2. Peak discharges of the Yukon River near Fort Yukon for various recurrence intervals

(Discharge is in cubic meters per second]

) . ) interv
Site location relative to Recurrence interval

uth of Po ine Ri
mouth o reupine River 2years Syears 10years 25years 50years 100years 500 years

Upstream 8,900 11,000 12,500 14,400 15,900 17,400 21,200
Downstream 12,600 15,000 16,700 18,700 20,700 22,400 26,500

The U.S. Army Corps of Engineers (1992) reported that the discharge value for the 100-year
flood is approximately 20 percent higher than that computed using that of Jones and Fahl (1994).
The Corps of Engineers, however, used a less rigorous evaluation of flood frequency that computed
a more conservative estimate of discharge used in their evaluation of flood protection measures.
The difference in discharge values is reduced to about 12 percent when a comparison is made
between the 10-year floods.

lce-Jam Floods

Historically, flooding within the village of Fort Yukon occurs in mid-May during the break-
up of the Yukon River. Flood hazards for Fort Yukon are considered high by the U.S. Army Corps
of Engineers (1993). Approximately 100 houses are within the 100-year flood zone. The airport
has a flood hazard rating of very high. The primary cause of flooding at Fort Yukon is backwater
from ice jams. Previous major floods occurred in 1949, 1972, 1982, and 1989. In 1949, flood waters
were over 2 m deep on Main Street (U.S. Army Corps of Engineers, 1993).

Flooding at Fort Yukon not only damages structures and roads, but also causes contaminants
on the surface of the land to mobilize and move into inadequately sealed wells. Even for wells that
are effectively sealed, flood water may move contaminants into previously uncontaminated sur-
faces, where the contaminants can then infiltrate into the aquifer.

8 Overview of Environmental and Hydrogeologic Conditions at Fort Yukon, Alaska




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 (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 backwater effect that propagates
upstream from the ice jam. When the ice jam releases, a flood wave propagates downstream.

The inhabitants of Fort Yukon relocated to higher ground, Crow Town, because of extensive
flooding of the original townsite in the first half of this century (Federal Emergency Management
Agency, 1980). The most damaging flood in recent times occurred in 1949 as a result of ice jams
on the Porcupine River (U.S. Army Corps of Engineers, 1969 and 1992). About one-third of the
buildings in the village were destroyed, and the remaining two-thirds of the buildings were
severely damaged by the crushing effect of the ice rafts carried into the village by floodwaters (U.S.
Army Corps of Engineers, 1992). Erosion caused by the swiftly moving water and scouring effects
of the ice can cause considerable damage to structures bordering the riverbanks (Alaska Transpor-
tation Consultants, 1983).

An evaluation of flood frequency and stage probabilities includes a peak annual stage fre-
quency curve that can be used to determine river stage for both ice-jam and open-water floods (U.S.
Army Corps of Engineers, 1992, fig. 2). Their flood frequency curves include the effects of ice-jam
floods and indicate that a 100-year-flood resulting from an ice jam would have a stage of about
132.6 m, which is more than 1.5 m higher than an open-water 100-year-flood. This relation of
increased stage for ice-jam floods relative to open-water floods is similar for all recurrence inter-
vals but not always with the same difference. For example, a 10-year ice-jam flood would have a
stage about 1 m higher than a 10-year rainfall flood.

Flood Protection Measures

Several flood-protection measures were built, attempted, or designed at Fort Yukon: a slough
closure dike was built in 1967, ice sanding or dusting was done in 1968 and 1969 to speed ice melt,
and a ring-dike was designed in 1992 to protect the village.

In 1967, the State of Alaska completed a slough closure dike to alleviate an erosion problem
along the south side of village (U.S. Army Corps of Engineers 1969, 1987, 1993; and Federal
Emergency Management Agency, 1980). The planned protective life of the project was 5 years,
enough time for river bars to form and divert flow from the slough to the main channel. (U.S. Army
Corps of Engineers, 1969, 1992)

The U.S. Army Corps of Engineers (1969) conducted a research project called “Operation
Dusty” in an attempt to increase ice-melt rates and reduce the frequency of ice jams in historical
Jam areas by using large-scale river ice-dusting operations. The dusting operation involved the
aerial spraying or dusting of the river ice with a thin layer of dark sand which would then increase
the ice-melt rate by increasing the solar absorption of the ice. A strip of ice was dusted in April
1968 and again in April 1969 on the Yukon River near Fort Yukon as a measure to prevent the

development of an ice jam. No serious ice jam or flooding problems occurred in either 1968 or
1969.
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The U.S. Army Corps of Engineers (1992) described a design for a floodwater protection dike
for the village of Fort Yukon. Hydrologic studies determined that an earthfill ring levee, 2,210 m
in length and 2 to 2.5 m in height, could be constructed to protect two-thirds of the village from the
100-year-flood. The levee would tie into the higher ground at Crow Town, on the southeastern side
of the village. It was determned that the levee would provide protection against the 100-year-fiood
at a benefit/cost ratio of 1.3 and a capital cost of about $4.25 million.

Ground Water

Ground-water recharge to the Fort Yukon area occurs from precipitation, infiltration, and nor-
mal ground-water movement from areas near the slopes of the surrounding highlands. Ground-
water discharge takes place into local surface-water streams and sloughs which drain into the
Yukon River. Flow paths for ground-water movement are influenced by impermeable lenses or lay-
ers of permafrost acting as a barrier to horizontal and vertical movement of the ground water. The
areawide variability in the presence of permafrost accounts for the local occurrence of sub-, intra-,
and supra-permafrost ground water. Previous studies done on the subject of ground water and per-
mafrost include reports by Cederstrom and others (1953), Hopkins and others (1955), and Williams
and Waller (1963).

Alluvium is probably unfrozen beneath the bed of the Yukon River throughout its course in
Alaska. Most of the wells in villages on the Yukon River from Canada to the Bering Sea are along
the riverbank where the warming effect of the river affects the thickness of frozen ground (Smith,
1986). Water levels, where observed in these wells, fluctuate with the stage of the river (Williams,
1970). In general, ground water flows toward the Yukon River and then northwestward in the direc-
tion of the flow of the river (Woodward-Clyde Consultants, 1989; Ecology and Environment,
1992). The depth to water from the ground surface is approximately 3 to 3.5 m, based on drill log
data for the Fort Yukon municipal well and on data from a site contamination study by Woodward-
Clyde Consultants (1989).

Ground-Water and Surface-Water Interaction

Adjacent to the river, shallow ground-water can flow into and out of the riverbanks depending
on the elevation of water in the river relative to the water table. Seasonally, the Yukon River at Fort
Yukon fluctuates from a maximum discharge in late May or early June to a minimum flow in late
April or early May. The discharge of the Yukon River at Fort Yukon is probably similar to the
reported discharge at a USGS gaging station on the Yukon River at Rampart (fig. 3) (U.S. Geolog-
ical Survey, 1957-76). The Rampart gaging station, 250 km downstream from Fort Yukon, has a
drainage area of about 516,400 km 2, which 1s 9 percent larger than that at Fort Yukon The river
also rises during late-summer rainstorms. The water table generally rises and falls in response to
these river fluctuations. The water table fluctuations, however, are 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
terined “bank storage effects” (Linsley and others, 1982). Bank storage effects have not been stud-
ied at Fort Yukon. Because the airport facilities and vitlage utilities are adjacent to the river, bank
storage effects could have a significant impact on ground-water flow in the Fort Yukon area.

10 Overview of Environmental and Hydrogeologic Conditions at Fort Yukon, Alaska
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Figure 3. Mean discharge for the Yukon River at Rampar, water years 1956-66.

Continuous records of water-table elevation are not available for Fort Yukon. A further study
of seasonal changes in water table and river stage would be required to determine the extent of
ground-water/surface-water interaction at Fort Yukon. The variations in river stage at Fort Yukon
will generally follow the pattern of the discharge hydrograph for the Yukon River at Rampart
(fig. 3).

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 require that the hydraulic properties
and boundaries be defined for the modcled 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 other
similar feature, and may be natural or artificially induced (such as a pumped well). In cases where
there are 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.
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Ground-water flow in the Fort Yukon 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 1s 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 1. An example output file of the
model 1s shown in appendix 2. 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 Fort Yukon area. Two ground-water flow simulations were used to identify features
having the greatest influence on ground-water flow direction.

The westward-sloping surfaces of the Yukon and Porcupine Rivers are important factors in
establishing the general westward direction of ground-water flow. The water table is strongly influ-
enced by the surface-water gradieats of the rivers, which were measured by the U.S. Army Corps
of Engineers (1981). The hydraulic continuity of the alluvium away from the river is expected to
have a profound influence on the directions of ground-water flow. Little information however, is
available on the presence of permafrost in the area, north and east of the village. If the permafrost
in the area 1s discontinuous, the unconsolidated alluvium will behave like an aquifer. If it is con-
tinuous, the unconsolidated alluvium will act as a confining layer. The ground-water model
assumes that permafrost is not a barrier to ground-water flow. Although permafrost has a signifi-
cant influence on ground-water flow, continuous permafrost was not assumed in the model because
the existing data on subsurface conditions at Fort Yukon are inadequate to define the presence and
continuity of permafrost. A ground-water model that assumes continuous permafrost conditions
would resemble a narrow “strip-aquifer” along the riverbanks with ground-water flow that is par-
allel to the flow of the rivers.

Both simulations of ground-water movement indicate that shallow ground water flows to the
northwest towards Hospital Lake and the lake outlet. Ground water infiltrates upward through the
lakebed and eventually flows through the Hospital Lake outlet and into the Yukon River. The aqui-
fer transmits water to Hospital Lake at a rate which 1s dependent on the vertical hydraulic conduc-
tance of the lakebed. Higher lakebed conductance increases the quantity of water transmitted from
the aquifer to Hospital Lake, resulting in an increase of the influence of the lake on ground-water
flow direction.

Calibration of the ground-water model was not attempted. Calibration 1s a procedure where
differences between observed and simulated head values are minimized so that the model will rep-
licate the behavior of aquifer(s) during steady-state conditions. Because specific information on
aquifer characteristics for the site was limited and the available data are confined to a small area
relative to the model grid, meaningful model calibration is not possible.

Two model simulations, each using different assumptions of the conductance of the lakebed,
illustrate the importance of the hydraulic connection between Hospital Lake and the aquifer: the
effects of an assumed lower value of lakebed conductance (fig. 4) and those of a higher conduc-
tance (fig. 5). Without field data, shallow ground-water flow directions can not be ascertained
exactly, but can only be described generally on the basis of assumed boundary conditions.

12  Overview of Environmental and Hydrogeologic Conditions at Fort Yukon, Alaska
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DRINKING WATER
Present Drinking-Water Supplies

The village of Fort Yukon operates and maintains public sewage collection and water distri-
bution systems, which service nearly all area residents. The water obtained by Fort Yukon for its
drinking-water supply comes from shallow wells. Two shallow wells, drilled to a depth of approx-
imately 10 m into unfrozen alluvium along the riverbanks, receive water mainly by infiltration
from the Yukon River (Ecology and Environment, 1992; appendix 3). These wells are located at
the southeast end of the village near the riverbank. Water from the wells is piped about 70 m to a
pumphouse through an above-ground, insulated utilidor. The water is chemically treated, filtered,
and stored in above-ground steel storage tanks. Most of the houses in Fort Yukon are connected to
a piped water distribution system that has about 200 service connections. Houses not connected to
the village water system haul water from a central watering point, such as the washeteria in the Fort
Yukon Community Center (Darbyshire and Associates, 1990). The Fort Yukon AFS is not on the
village water system and obtains its water supply from a single shallow well drilled to a depth of
11.5 m (Ecology and Environment, 1992).

Water-use withdrawals were estimated for Fort Yukon using the 1990 population of 580. The
village water system supplied an estimated 120 L/d per person for domestic and commercial users
(Solley and others, 1993). This compares with an average water use per person of 1,950 L/d esti-
mated for all uses for the entire State of Alaska in 1990.

Quality of Present Supplies

Records on the water quality in the Fort Yukon area are available from the U.S. Public Health
Service for the periods 1975-80 (appendix 3), from the USGS for the periods 1968-73 (appendix
4) and from the Alaska Department of Environmental Conservation for the periods 1980-94
(appendix 5). Analyses of untreated water samples taken from the village drinking water supply
had an average hardness as CaCO5 of 147 mg/L and an average iron content of 2.3 mg/L. Hardness
may create scale in plumbing and boilers but is of little health concern. The iron content is higher
than the 0.30 mg/L secondary maximum contaminant level (SMCL) regulations set by the U.S.
Environmental Protection Agency (1993) for drinking water, but does not prohibit this water from
being used for drinking.

Alternative Drinking-Water Sources

The FAA requested information on alternative drinking-water sources that could be used if
the present drinking-water source became contaminated. The aquifer system at Fort Yukon has not
been mapped in sufficient detail to define individual aquifers and confining layers. It is possible
that a permafrost confining layer is sufficiently impermeable to protect deep ground water from
contamination by the shallow aquifer. Uncertainty about the area-wide permeability of the perma-
frost prohibits the conclusion that subpermafrost water is an alternative supply to the shallow aqui-
fer. '
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The Yukon River 1s Fort Yukon’s greatest alternative water source, whether water is obtained
from it indirectly though infiltration wells or directly by intake systems at the riverbanks. Infiltra-
tion wells use the riverbank itself to filter out much of the sediment in the river water. Water taken
directly from the Yukon River would require a filtering system for sediment removal. A direct
intake system 1s also susceptible to damage from bank erosion and moving ice masses.

Another possible source of water could be from local lakes such as Hospital Lake. The lake
does not completely freeze in the winter and could be a viable source of water. Other surface-water
bodies in the Fort Yukon area are not considered reasonable alternatives to ground-water as a drink-
ing water source because of their distance to the population or their inadequate size. Many sloughs
and lakes near Fort Yukon are too shallow and freeze completely in the winter.

Quality of Alternative Sources

The chemical quality of the surface-water bodies in the area is good. Summer river flows,
which tend to be much greater than winter flows, commonly contain high concentrations of sedi-
ments. These fine-grained sediments must be removed by a water-treatment system if these sources
are used for drinking water (Smith, 1986).

Lakes may be a good source of water depending on the size of the lake and the severity of the
climate (Smith, 1986). For small, shallow lakes during the winter, impurities such as salts and dis-
solved organics concentrate in the water as ice 1s formed. Water that may be potable in the summer
may exceed drinking-water standards in the winter. A report by Alaska Transportation Consultants
(1983) suggested that Hospital Lake may be contaminated from air-fuel spills from float-planes
and seepage from septic waste. However, water-quality data for Hospital Lake are not available.

In 1980, the Alaska Department of Environmental Conservation sampled water from the
Yukon River at Fort Yukon (appendix 3). Analysis of this sample showed that the water quality was
within Federal drinking-water regulations. A greater amount of water-quality informatton is avail-
able for the Yukon River at Rampart. The Rampart water-quality data, however, were typically
obtained from samples collected during the open-water period from late March to late September,
and do not include samples for the winter period. Iron concentration at Rampart is typically below
the 0.30 mg/L SMCL (appendix 6). Hardness as CaCOj3 ranged from a low of 62 mg/L to a high
of 162 mg/L and averages about 114 mg/L.. Sediment concentrations had a maximum of 420 mg/L
and minimum of 2 mg/L and averaged about 182 mg/L.

SUMMARY

Fort Yukon serves as the transportation, government, and commercial ceanter for the Yukon
Flats region. Its remote location makes it dependent on the airport or the river for transportation.
The subsistence lifestyle of the Native residents makes them dependent upon a sustainable envi-
ronment. Frequent ice-jam flooding is hazardous to residents and their property, and high water
from flooding may move surface contaminants into previously uncontaminated areas or directly
into inadequately sealed wells. Fort Yukon currently obtains its water supply from shallow infiltra-
tion wells located near the banks of the Yukon River. A deep subpermafrost well may be an alter-
native water supply, but no definition of the extent of existing aquifers is currently available.
Surface- water bodies, such as Hospital Lake or the Yukon River, are available alternative drinking-
water sources if acquisition, distribution, and treatment systems are developed.

16 Overview of Environmental and Hydrogeologic Conditions at Fort Yukon, Alaska
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APPENDIX 1

Data, assumptions, justifications, and data sources used in the MODFLOW packages
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Ground Water at Fort Yukon, Alaska - Modflow Notes

BAS Package

Packages Used: BAS, BCE, OC, PCG2, RCH, RIV

Single-layer, Steady state model

Grid size:70 columns x 80 rows

IBOUND: All cells west of river cells set at no-flow (0)
all cells at column 70 set at constant head (-1)
all others set at variable head (1)

Anisotropy: 1.00

BCF Package

Layer thickness: 200 ft (230 ft above MSL)

DELR: 528 ft (0.1 mile)

DELC: 528 ft

Hydraulic Conductivity (K) along Rows and Columns: 80 ft/day

RCH Package

Net annual recharge (recharge minus evapotranspiration): 0.2300E-03 ft/day (1 inch/year)

RIV Package

Number of River Reaches (cells): 210

Yukon River

Slope: 0.00032, obtained from U.S. Army Corps of Engineers (COE) (1981).

Lowest River Stage: 420 ft, estimated from USGS Fort Yukon C-3 1:63,360 map (r34, c11).
Profile extrapolated above and below the original COE (1981) study area

River Conductance: 5.600E+06 ft*/day (K = 20 ft/day = 7.1E-03 cm/s)

Reach Length (L): 528 {t, based on unit celf size

Reach Width (W): 528 ft, based on unit cell size

Reach riverbed depth (D):1 1t

Conductivity Equation: (LW/D)K

Bottom elevation is estimated to be 70 ft lower than river stage height

Porcupine River

Slope: 0.00017, obtained from U.S. Army Corps of Engineers (COE) (1981).

Lowest River Stage: 420 ft, estimated from 1" to mile USGS topo, (r34, cl1).

Profile was extended by extrapolating the slope above and below COE (1981) study area
River Conductance: 5.600E+06 ft%/day (K = 20 ft/day = 7.1E-03 cm/s)

Reach Length (L): 528 ft, based on unit cell size

APPENDIX 1 Page 1
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Reach Widith (W): 528 ft, based on unit cell size

Reach nverbed depth (D):1 ft, estimated

Conductivity Equation: (LW/D)K

Bottom elevation is estimated to be 40 ft lower than river stage height

Yilata Slough

Slope: 0.00032, obtained fromt U.S. Army Corps of Engineers (1981).

River Conductance: 1.800E+06 ftzlday (K =20 ft/day = 7.1E-03 cm/s)

Reach Length (L): 528 f{t, based on unit cell size

Reach Width (W): 175 {t, estimated {rom air photos and USGS Fort Yukon C-3 1:63,360
Reach riverbed depth (D):1 ft, estimated

Conductivity Equation: (LW/D)K

Bottom elevation is estimated to be 15 ft lower than river stage height

Northwest Slough

Stope: 0.00017, obtained from FEMA Report by the Corps of Engineers (1981).

River Conductance: 5.600E+06 {t*/day (K = 20 fi/day = 7.1E-03 cm/s)

Reach Length (L): 528 {t, based on unit cell size

Reach Width (W): 175 {t, estimated {rom air phots and USGS Fort Yukon C-3 1:63,360
Reach riverbed depth (D):1 {t, estimated

Conductivity Equation: (LW/D)K

Bottom elevation is estimated to be 15 {t lower than river stage height

Hospital Lake

Slope: 0.00

Stage: 421.2 ft, estimated from river stage at drainage point.
Conductance:

model run #1: 5.600E+04 ftzlday (K = 0.20 ft/day = 7.1E-05 cm/s)
model run #2: 5.600E+05 ft%/day (K = 2.00 fi/day = 7.1E-04 cmy/s)
Reach Length (L): 528 {t, based on unit cell size

Reach Width (W): 528 {t, bascd on unit cell size

Reach riverbed depth (D):1 [t, estimated

Conductivily Equation: (LW/D)K

Bottom elevation is estimated (0 be 25 ft lower than stage height

Hospital Lake Drainage

Slope: 0.00

Lowest River Stage: 421.2 ft, estimated from river stage at drainage point.

Profile extrapotated based on slope above and below the original COE (1981) study area
River Conductance: 5.600E+06 ft*/day (K = 20 ft/day = 7.1E-03 cm/s)

Reach Length (L): 528 ft, based on unit cell size

Reach Width (W): 528 {i, based on unit cell size

Reach riverbed depth (D):1 ft, estimated

Conductivity Equation: (LW/D)K

Boltom elevation is estimated to be 15 {t lower than river stage height
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APPENDIX 2

Example output file of the U.S. Geological Survey

Modular Finite-Difference Ground-Water Model
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U.5. GEOLOGICAL SURVEY MODULAR FINITE-DIFFERENCE GROUND-WATER MODEL

TWC DIMENSIONAL MODEL OF GROUND-WATER FLOW AT FORT YUKON
1 LAYERS 80 ROWS 70 COLUMMS
1 STRESS PERAIOD(S) IN SIMULATION

HODEL TIME UNLIT IS DAYS

1/0 ITS:
ELEMENT OF IURMIET: 1 2 3 4 5 & 7 8
[/ UMNIT: 31 0 ¢34 0 0 0 0 0 O O 42 3%
BAS] -- BASIC MODEL PACKAGE, VERSION 1.
ARRAYS RHS AND BUFF WILL SHARE MEMORY.
START HEAD WILL 8E SAVED
50554 ELEMENTS IN X ARRAY ARE USED BY BAS
50554 ELEMENTS OF X ARRAY USED QUT OF 350000

BCOF2 ~- BLOCK-CENTERED FLOW PACKAGE,
STEADY -STATE SIMULATION
CELL-BY-CELL FLOWS WILL BE RECCORDED ON UNIT 21
HEAD AT CELLS THAT CONVERT TO DRY= (Q.00Q00FE+00
WETTING CAPABILITY 18 NOT ACTIVE

LAYER AQUIFER TYPE

VERSION 2,

11201 ELEMENTS IN X ARRAY ARE USED BY BCF
61755 ELEMENTS OF X ARRAY USED OUT OF 350000

RIV1 -- RIVER PACKAGE, VERSION 1,

MAXIMUM OF 210 RIVER MODES

CELL-BY-CELL FLOWS WILL BE RECORDED ON URIT 21
L1260 ELEMENTS IN X ARRAY ARE USED FOR RIVERS

1 layer, 89 rows, 70 columna, 0.} mile grid

910 11 12 13 14 15 16 17 18 19 20 21 22 23 24

9 ¢ ¢ ¢ 0 ¢ 0 o 0 0 O

9/1/87 INPUT READ FROM UHIT 5

F/1791 INPUT READ FROM UNIT 1t

9/1/97 INMPUT READ FROM UNIT 34

63015 ELEMEMTS OF X ARRAY USED OUT OF 350000
PCG2 -~ CONJUGATE GRADIENT SOLUTION PACKAGE, VERSION 2, 5/1/88
MAXIMUM OF %0 CALLS OF SQUUTION ROUTINE
MAXIMUM OF 10 INTERNAL ITERATIONS PER CALL TO SCLUTION ROUTINE
MATRIX PRECONDITIONING TYPE : 1

256400 ELEMENTS IN X ARRAY ARE USED BY PFCG
89415 ELEMENTS OF X ARRAY USED OUT OF 350000

TWO DIMENSIONAL MODEL OF GROUWD-WATER FLOW AT FORT YUKON

BOAMDARY ARRMY FOR

1 2 3 L]
11 12 i3 14
21 22 23 24
11 32 33 14
11 42 43 44
51 52 53 54
&l 62 63 64
1 0 0 0 Q
0 0 0 0
4] 0 Q 0
Q qQ 0 Q
Q ] Q 0
0 4] 0 0
0 0 0 0
2 0 i 0 0
0 Q 0 0
0 0 0 0
0 0 0 ]
0 0 0 0
0 i) 0 0
0 0 0 0
E 0 0 0 0
Q 0 Q Q
¢ 0 1] Q
0 0 0 ¢
0 Q 0 Q
Q G Q ¢
0 0 0 1
4 g 0 ¢ Q
0 o} 0 0
G 0 0 0
Q 0 0 0
0 0 0 0
] Q 0 )
0 ¢ H 1
5 0 ¢ 0 0
0 0 0 Q
0 0 Q 0
¢ 0 0 Q
0 0 0 ]
¢ 0 ¢ ¢
1 13 1 1

1 layer, B0 rows, 70 columns, 0.} mile grid

LAYER | WILL BE READ ON UNIT 6} USING FORMAT: (7012}
S 6 7 g g 16
15 16 17 18 15 20
25 26 27 28 29 30
35 36 37 ig 19 40
45 16 417 48 49 50
55 56 57 58 59 650
65 66 &7 68 &9 70
¢ Q 4] 4] 4] 1]
¢ 0 Q 4] 4] o
0 o 0 0 0 4]
4] 1] 0 4] 0 0
0 0 0 4] 0 4]
Q i] 0 aQ 0 Q0
] V] 0 1 1 -1
4] 0 0 Q a b]
o] 0 0 4] \} 0
4] 0 a O 0 Q
0 ] 0 0 0 [i]
] V] 0 4] 0 Q
0 0 0 Q 0 0
1] 1 1 i 1 -1
0 Q o V] V] 0
0 4] 4] 0 0 0
0 1] 4} 0 ¢} ¢
Q v] 0 Q 0 L]
Q a 0 o 0 b}
0 0 0 0 L] o
1 1 1 1 1 -1
0 4] [ 0 ! 0
0 [i] 4] 0 o G
0 aQ 4] 0 [¢] 0
0 [ ¢ 0 ¢ 0
1] Q Q 0 Q (]
0 0 0 4] 0 0
1 1 i 1 1 -1
0 0 0 0 0 0
0 0 0 0 0 [1]
] v) V) 0 ) 0
Q V] V] Q 0 0
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AQUIFER HEAD WILL BE SET TO

Lol == R ]

0

Ll = = ]

[l =~ B -]

_—0 0O

AT ALL NC-FLOW NODES (IBOUND={}.

INITIAL HEAD FOR LAYER

1 WILL BE READ ON UNIT 64 USING FORMAT:

o O O

e OO

a0

430.

430.
430.
430,
430.
430,
430,

HEAD PRIMNT

0

Lo B = I v B e = ]

430.

430.
430.
430.
430.
430.
430.

0
0
0
1
!
359.0
2
12
22
32
42
52
62
.0 430
.0 430
.0 430
.0 430
.0 430
.0 430
Bt 134
0 43G.
0 4J0.
0 4]10.
0 430.
G 430.
0 430.
0 410.

FORMAT IS FORMAT MNUMBER

HEADS WILL BE SAVED ONM WIIT 20

CUTFUT CONTROL IS SPECIFIED EVERY TIME STEP .

528.
528.

528

528.
528.
528.
528.
528.
5289.
528.
528.

00
00

.00
528.
528.
529.
528.

e

oo
a0

528
528
529
528
528

528.

s528

528
5219

528.

528
528
528

528.
528.

.00
.00
Q0
.00
.00

.0p

.G0
-G
a0
-00
.00
o0
J0
oo

Page 8 APPENDIX 2

o R i = R e B -]

a

ToD DO DO

3

430.
430.
430,
430,
430.
430,
13G.

430.0
436G,
430.
420,
436.
430.
430.

Do Oooo0 O

(== R~ e O o =]

430.

430.
430.
430.
430.
430,
430.

cococoo

0

D oo

430,

430.
430.
430.
430.
430,
130,

0

[=R = = R = R ]

430.

430.¢
430,
430.
430,
430.
430.
430.

DRAWDOWN PRINT FORMAT IS FORMAT MNUMBER

DRAWDOWNS WILL BE SAVED ON UNIT 0

COLUMN TO ROW ANISOTROPY = 1

DELR WILL BE READ ON UNIT 31 USING

528.00
$28.00
528.040
528.60
528.00
528.00
528.00

$208.00
528.00
528.00
528.00
528.00
528.00
$28.00
528.00

528
528
528

529

528.
529,
528,
529.
528.
529,
528.
524.

MAXIMUM NUMBER OF CALLS TQ PCG ROUTINE

MAXIMUM ITERATIONS PER CALL TO FCG
MATRIX PRECONDITIONING TYPE
RELAXATION FACTOR [(ONLY USED WITH PRECOND. TYPE 1)
PARAMETER OF POLYMOMIAL FPRECOND.

.00
.00
00
528.
.0
528.
528,

oo

oo

528.
528.
528.
528.
528.
528.
528,

5328
528

528.
528,
529.

529

526.

.00
-00
00
00
00
.00
00

528.
528.
528.
528.
528.
528.
528,

DELC WILL BE READ ON UNIT 1t USING

528.
528.
528
528.
528
529
523
528.

HYD. COND. ALONG ROWS

Q00
00

.00

00

.00
.00
.00

00

S28.

528
528

528,

528

528.

528
528

[i]¢]
.a0
.00
00
.00
oo
.00
.00

BOTTOM

528,
528,
528.
528.
528.
528.
524.
528,

go

-80

SQLUTION BY THE CONJUGATE-GRADIENT METHOD

.................................. e ———

STRESS PERIQD NG.

= 2 (2) OR 15 CALCULATED
AEAD CHAMGE CRITERLION FOR CLOSURE
RESIDUAL CUMIGE CRITERION FOR CLOSURE
BCG HEAD AND RESIDUAL CHANGE PRINTOUT INTERVAL
FRINTING FROM SOLVER IS LIMITED{l) OR SUPPRESSED (»l}

moouan

0

0
0

[T | B LT

50

10

1
L.100Q0B+01

0
.10000E-01
.10000E-01

14

0

0 Q 0
0 ] Q
0 ¢ 0
1 1 1
1 i 1
{15F56.1)
7 g 9
7 18 19
7 28 29
7 38 19
? 48 49
7 58 %9
7 68 69
.0 430.0 430.0
.a 430.0 §30.0
.0 430.0 430.0
.0 430.0 430.0
.0 430.0 410.0
.0 430.0 430.0
0 430.0 430.0
430.0 430.0
Q 430.¢0 430.0
0 430.0Q 43G.0
G 4§30.0 4§30.¢
¢ 430.¢ 430.¢
¢ 430.0 430.¢
0 430.0 430.0
3
.000000
FORMAT {10F5.0) 1
00 528.00 528.00
on 528.09 526.00
Q0 528.00 528.00
jile] 528.00 528.00
oo 528.00 528.00
a0 528.00 528.00
00 528.00 528.08
FORMAT {10F5.0) 3
oG 528.00 528.00
00 528.00 528,00
00 528.00 528.00
00 528.00 528.00
00 528.00 528.00
0o 528.00 528.00
00 528.00 528.00
°co 529.00 528.00
.00000 FOR LAYER 1
.00600 FOR LAYER 1

43G.

i = R e e ]

0

L= = e = e ]

528.
528.
528.
524.
528.
528.
528.

528
528

528
528
528
528
524

.00
.00
528.
.00
.00
G0
.00
.00

00



210 RIVER REACHES

P e b g e et el ek ek e e A Reh bt g et e et R e b et de e e e e bt e Bt e b b B et e gt B bt ek et et et e o e et e ek e bbb b e e B e b e e e bt e e b e e e e e B e e e e e e e e e e e e

NUMBER OF TIME STEPS

MILTIPLIER FOR DELT

INITIAL TIME STEF SIZE

0.5600E+07
0.5600E+07
0.5600E+07
0.5600E4+ 07
¢.5600E207
0.56GGE+07
0.5600E+G7
0.560QE+07
0.5600E+07
0.560GE+0D7
0.5608E+07
0.5606E+07
0.5600E+07
0.5860E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+0G7
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+67
0.5600E+Q7
0.560CE+07
0.5%6008+07
0.580QE+0Q7
0.5600E+07
G.5600E+07
0.5600E+07
0.9600E+0Q7
0.56Q0E+07
0.5608E+07
0.5600E+07
G.SR00E«07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07

- 0.56Q0E+07

0.5600E+07
8.5600E+07
0.5600E+07
0.5600E+07
¢ .5600E+07
0.5600E4+0Q7
0.5600E+07
G.56008+407
0.5600E+Q7
0.5600E.+07
0.5600E+07
0_.5600E+07
0.5600E+Q7
0.5600E+07
0.5600E+07
Q.5600E+07
0.5600E+07
0.5600B.07
0.5600E+G7
@.5600E+07
0_5600E+07
G.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E+07
0.5660E+07
0.560GE+07
0.S600E+07
0.5600E+07
0.5600E+07
0.5600B+07
0.5600E+07
0.5600E+07
0.5600E+G7
0.5600E+07
0.5600E+07
0.5600E+07
0.5600E4+07
0.5600E:07
0.5600E+07
0.56C0E+87

3/

g

1
1.4¢0

1.G00000

LEVATION

RIVER REACH
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i 44 22 422.0 0.5600E+07 352.0 88
1 44 23 422.2 0.5600E4+07 352.2 89
1 44 24 422.4 0.5600E+07 352.4 90
1 44 25 422.5 0.5600E.07 352.5 a1
1 44 26 422.7 0.5600E+07 152.7 92
1 44 27 422.9 0.5600E+07 352.9 93
1 44 28 423.0 U.5500E+Q7 353.0 a4q
1 44 29 423.2 0.5600E+07 3153.2 95
1 45 Jo 423 .4 0.5600E407 351.4 96
X 46 0 423.5 0.5600E+07 353.5 7
t 47 31 423.7 0.5600E+07 353.7 se
b 48 3 423.9 0.5600E407 353.9 99
1 49 32 424.1 0.S5600E+07 3154.1 100
b 50 33 424.2 0.5600E.07 3%4.2 101
1 50 34 424 .4 0.5600E4+07 354 .4 102
H 50 35 424 .8 0.560084+07 154.6 103
1 51 35 424 .7 0.5600E+07 1547 104
1 52 35 424.9 0.5600E+07 354.5 105
1 %1 J& 425.1 0.5600F«07 355.1 106
1 54 17 425.2 0.S600E+07 3s%.2 107
1 5% i 425.4 0.5600E+07 355.4 108
L 55 39 425.6 0.5600E+07 355.6 108
1 38 40 425.7 G.95600E.07 355.7 110
1 57 40 425.9 0.5600E+07 355.9 111
1 53 1] 426.1 0.5600E+07 356.1 112
H &0 11 426.3 0.5600E+07 356.13 113
1 &1 41 426.4 0.5600E.07 356.4 114
1 &2 42 426.6 0.5600E+07 356.6 118
1 63 43 426 .8 0. h00E«Q7 356.8 116
1 64 44 426.% 0.5600E+07 356.9 117
1 65 45 427.1 0.5600E.07 357.1 118
1 &5 46 42713 0.5600E+07 357.1 119
1 65 47 427 .4 0.5600E+07 357 .4 120
1 64 48 427.86 0.5600E407 157.6 121
1 46 49 427.8 0.S600E+07 357.8 122
1 47 S0 427.49 0.5600E+07 357.9 123
1 69 50 42B.1 0.5600E+07 158.1 124
13 69 50 428.3 0.5600E+Q7 158.3 L25
1 70 49 428 .4 0.54800E+07 158 .4 126
1 71 48 428 .6 0.5600E4+07 358.6 127
1 12 47 428.8 0.5600E07 358.8 128
1 K 47 429.0 0.5600E+07 3159.0 122
1 74 . 48 429.1 0.5600E+07 359.1 130
1 75 48 429.2 0.5600E+07 35%.1 131
1 78 49 429.5 0.5600E+07 159.5 132
1 17 43 429.6 0.5600E07 359.6 133
{ T8 50 42%.8 0.5600E+07 159.8 134
1 79 50 430.0 0.5600E4+07 3eg.a 115
1 80 51 430.1 0.5600E+07 160.} 136
1 59 42 427 .1 0.1B00E+0Q7 412.1% 137
i 58 42 426.9 0.1B00E«07 411.9 138
L S7 12 426.4 0.1800E+07 411.8 138
1 56 42 426.6 0.1800E+07 411.6 140
1 55 42 426.4 0.1800E+07 411.4 141
t Sd 42 426.3 0.1800E+07 411.3 142
1 53 42 426.1 0.1B00E+07 411.1%1 143
1 52 41 425.9 0.1800E+07 410.9 144
1 S1 41 425.7 0.1800E+07 410.7 145
1 40 41 425.6 0.1800E+07 410.6 146
1 49 41 425.4 0.1800E+07 410.4 147
1 48 49 425.2 0.1800E+07 410.2 148
1 17 3% 425.1 0.1B00E.Q7 410.1 149
1 46 18 424.9 0.1800E+07 409.9 150
1 46 37 424.17 0.1800E+Q7 406.7 151
1 45 36 424.6 0. 1800E+Q7 409.8 152
1 45 35 424 .4 0. 1800E+07 40%.4 153
1 45 34 424 .2 0.1800E+07 409.2 154
1 q4 33 424.1 0.1800E.,07 109.1 155
1 44 32 423.% 0.1900£.07 108.9 156
1 44 3 421.7 0.1800E.07 408.7 157
1 44 1D 423.5 0.1800E+)7 408.5 158
1 27 26 421.2 0.5600E+05 396.2 159
1 28 27 421.2 0.5600E+05 396.2 160
1 29 22 421.2 0.5600E+05 396.2 161
1 29 25 421.2 0.5600E+05 196.2 162
1 29 23 421.2 0.5600E+05 396.2 163
1 29 28 421.2 0.5600E+05 396.2 164
1 3o 22 421.2 0.5600E.05 196.2 165
3 30 25 421.2 0.5600E+05 196.2 166
1 30 27 421.2 0.5600E+05 396.2 167
1 30 2B 421.2 0.5600E+05% 3%6.2 168
H i0 29 421.2 0.5600E+05 396.2 169
1 31 22 421.2 0.5600E+05 396.2 170
1 1 29 421.2 0.%600F.05 396.2 171
1 31 29 421.2 0.5000E405% Jas.2 172
1 n Jo 421.2 0.5600E+05 396.2 173
1 32 22 421.2 0.5600E4+05 396.2 174
1 32 30 421.2 0.5600E+05 396.2 175
H 33 22 421.2 0.5600E.05 396.2 176
e 31 39 421.2 0.5600E+05 3196.2 177
1 33 31 121.2 0.5600E+05 396.2 178
1 34 22 421.2 0.5600E+05 396.2 179
1 34 23 421.2 0.5800E+05 396.2 180
1 34 1o 421.2 0.5600E+05 396.2 181
1 is 22 §21.2 0.5600E.05 396.2 182
1 35 23 §21.2 0.5600E+05 396.2 183
-1 35 29 421.2 0.5600E+05 396.2 184
1 35 io 421.2 0.5600E+05 396.2 189
1 5 21 421.2 0.5600E+05 396.2 186
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i 36 24 421.2 ©.5600E+05 396.2 187
1 36 25 421.2 G .5600B+05 196.2 188
1 35 25 421.2 0.5600E+05 3156.2 18%
1 J6 27 421.2 0.5600E+05 196.2 19¢
1 k] 2B 421.2 0.S5600B+05 396.2 131
i 36 29 421.2 0.5600E+05 396.2 152
i 7 25 421.2 0.5600B8+05 3196.2 193
1 37 25 §21.2 0.5600E+05 1%6.2 194
1 37 25 421.2 0.5600B+05 396.2 195
1 35 19 421.2 0.29G0E+03 496.2 196
H ls 1% 421.2 $.28008+05 466.2 197
L 36 26G 421.2 0.2B00E+05 406.2 158
1 36 21 421.2 0.2B00E+Q5 406.2 19%
1 36 22 421.2 0.2800E+05 406.2 200
1 37 18 421.2 0.2800E+05 406.2 201
1 24 15 4204 ¢.1BOOE+DY 405.4 202
1 25 15 420.4 $0.18008+07 405.4 203
1 26 i6 420 .4 0.1800E+87 405.4 204
B 27 16 420.3 0.1800E+07 405.3 205
i 28 16 420.1 0.1i8G0E+07 405.3 206
1 29 15 428.3 0.18008+07 405.3 207
1 io 14 420.2 0.18008+07 405.2 209
i 3o 13 420.2 0.18008+07 405.2 209
e 30 12 420.1 0.1800E8+87 405.1 210

5 CALLS TO PTG ROUTINE FOR TIME STEP 1 IN STRESS PBRIOD 1
33 TOTAL ITERATIONS

MAXTMUM HEAD CHANGE FOR EACH ITERATION:

HEAD CHANGE LAYEP, RCW,COL HEAD CHANGE LAYER,ROW,COL HEAD CHANGE LAYER, ROW,COL HEAD CHAMGE LAYER,ROW, COL

-9.998 {1, 34, 11) ¢.7831 { L. 79, 64} 0.2435 ¢ 1, 52, 58] 0.1387 { 1, 42, 58)
0.5073E-01 { 1. 37, 62) ~0.2774E-01 { 1, 24, 47) -0.15298-01 { 1, 80, 66) ~0.99%7E-02 { 1, &1, 56)
G.4784E-02 ¢ 1, £4, 38) ~@.2537E-02 [ 1, 34, 63} 0.7308E-02 { 1, 41. 52) 0.5761E-02 ([ 1, 35, 55)
0.2310€-02 ( 1, 22. 58) -0.1602e-02 ( 1, 47, 59} -0.67T64E-01 ( 1, 21, é1) -0.2269E-03 ( 1, 22, 64)
-0.1%32E-03 ( 1, 17, 65} -0.8548E-04 { 1. 15, &%) -0.4560E-04 { 1, 12, 68} 0.2145E-04 { 1, 76, 61}
-0.8398E-05 ( 1, 3%, 58} -0.6224E-05% ( 1, 27, 58) -0.3689E-05 { 1, 20, 62) -0.2370E~05 ( 1, 11, 65)
-0.15018-05 { 1, 36, 52) -0.7764E-06 { 1, 168, 64} -0.3B9BE-06 { 1. 20, 62) 0.1645E-06 { 1, 10, 65)
~0.1722E-06 ( 1, 32, 52) -0.65938-07 ([ 1, 49, 59} 0.4485E-07 ( 3, 30, 59} 0.4747E-07 ( 1, 36, 57)
-G.1534E-07 ( 1, 29, 59)
MAXTMM RESIDUAL FOR EACH ITERATION:
RESIDUAL LAYER, ROW,COL RESI[DUAL LAYER, ROW,COL RESIDUAL LAYER, ROW, COL RESIDUAL LAYER, ROW,COL
0.2121E+05 © 1., 40. 41} 24460 1, 40, 41) -5311. ¢ 1, 2, 69 3429 1, 23. 15)
2207, { 1. 24, 18) 1450 { 1. 24, 18) 8B1.4 { 1, 24, 1B} 518.2 {1, 24, 18)
293.5 ¢ 1. 24, 18) 174.8 { L, 24, 18) 982.7 ( 1, 24, 1%) 560.9 (1, 24, 151
3136.5 { 1. 24, 15) 164.7 { 1. 24. 15) 76.87 {1, 24, 19 41.97 (1, 24. 15}
2).80 { 1, 24, 15) 13.28 i 1, 24, 1) 6.353 { 1. 24. 15} 2.991 t 1, 24, 15])
2.56% { L, 24, 15) 1.661 i 1. 24, 15) $.9411 {1, 24, 15} 0.5373 {1, 24, 15)
0.3130 { 1., 24. 19} 0.1519 { 1. 24, 15) 0.778tE-01 { 1. 24, 15) 0.4247E-01 { ., 24. 15}
0.2141E-01 { 1, 24, 15} 0.12497E-01 { 1, 24, 15) 0.10218-01 { 1., 24, 1i5) 0.6238E-0G2 { 1, 24, 151
0.5)90E-02 ( 1. 24, 15}
HEAD/DEAWDOWH PRINTOUT FLAG = 1 TOTAL BUDGET PRINTOUT FLAG = 0 CELL-BY-CELL FLOW TERM FLAG =21
OUTPUT FLAGS FOR ALL LAYERS ARE THE SAME:
HEAD DRAWDOWII HEAD DRAWDOWN
PRINTOUT PRIMNTOUT SAVE SAVE
1 0 1 ¢
" CONSTANT HEAD“ BUDGET VALUES WILL BE SAVED OW UNIT 21 AT END OF TIME STEP 1, STRESS PERIOD 1
"FLOW RIGHT FACE " BUDGET VALUES WILL BE SAVED ON UNIT 21 AT END OF TIME STEP 1, STRESS PERIOD 1
“FLOW FRONT FACE - BUDGET VALUES WILL BE SAVED ON UNIT 21 AT END GF TIME STEP 1. STRESS PERIGD 1
= RIVER LEAKAGE" BUDGET VALUES WILL, BE SAVED ON UNIT 21 AT EMD OF TIME STEP 1, STRESS PERIOD 1
HEAD IM LAYER | AT END OF TIME STEF | IN STRESS PERIOD |1
1 2 3 4 % 5 7 9 9 10 11 12 13 14 15
1§ 17 18 19 20 21 22 23 24 25 26 27 28 2% jo
3 iz 33 34 35 36 17 is 9 49 41 42 43 44 45
L3 47 48 4% S50 St 52 53 54 5% 56 57 58 59 60
61 62 61 64 65 66 67 68 69 70
1 99%.0 999.0 999.0 999.0 989.0 999.0 99%.0 999.0 999.0 999.0 299.0 99%.0 993%.0 999.0 $99.0
993 .0 999.¢ 999.0¢ 999.¢ 999.¢ 999.0 999.0 999.0 999.0 %29%.0 999.0 99%.0 95%.0 9%9.0 999.0
299.8% $9%.0 %990 999.0 999.0 999.¢ $99.0 999.0 999.0 999.0 9%9.0 $9%.0 999.90 999.0 9%9.0
999 .9 9%9.¢ 99%.0 93%.0 ag%.0 999.0 %99.0 999 .0 999.0 995.90 999.0 999.¢ 99%.0 9%9.¢ 995.0
999.¢ 999.0 99%.0 99%.9 999.0 99%.0 999.0 426.6 428.5 4310.0
2 999.¢ 99.90 9390 599.¢ $99.0¢ 939.4 999.0 299.0 999.0 999 .40 999.0 59%.0 $5%.0 999.0 299.0
9%%.0 %99.¢ 999.0 999.0 299.0 999.¢ 99%.0 999.0 999.0 99%.0 299.0 9%%.¢ $99.0 9499.0 999.0
99%.0 9%9.0 999.0 $99.0 999.¢ 999.0 9%9.0 999.0 999.0 999.¢ 999.0¢ 9930 $59%.0 999.8 999.0
999.0 999.0 999%.0 99%.0 999.0 299.48 999.0 999.0 999.0 99% .0 999.0 99%.0 $9%.0 $99.0 999.0
59%.0 999.0 9%9.0 99%.0 999.0 426.5 426.6 427.5% 428.7 439.0
3 99%.0 999.0 999.0 999.0 999.0 9%9.0 99%.0 999.0 999.0 999.0 $99.0 999.0 99%.0 999%9.0 9%99.0
9%%.0 999.0 9%9.0 93%.9 999%.0 95%.0 299.¢ 99%.0 9%5%.0 999.49 999.9 299.0 999.0 999.0 959.0
9%9.0 999.0 999.0 9%9.0 $99.0 999.0 9999 9%9.0 99%.0 999.0 9%9.0 99%.0 999.0 993%.0 999.0
999.0 999.0 299 .0 9%9.0 99%.0 999.0 99%.¢ 999.0¢ 5%89.0 299.0 999.9¢ 9990 999.0 999.0 999.0
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999.0 999 .0

4 99%.0 999.0

599 .0 999.0

999.,0 999.0

399.0 999.0

999.0 9%9.0

5 9599.0 999.0

999.0 999.0

999.0 999.0

899.0 999.0

126 .0 426.1

[ 5%5 .0 999.0

$99.0 999.0

969 .0 999.0

999.0Q 999.0

426.) 426.5

7 %99.0 $59.0

59% .0 999.0

599.¢ 999.0

599.0 999.0

426.5 41267

8 999%.¢ 999.0

999.0 999.0

999.0 99%.0

%99.0 99% .0

426.7 426.9

9 999.0 999.90

995.0 999.0

999.0 399.0¢

424.7 424.9

426.9 427.1

10 999 .0 999.0

999.0 999.0

959,90 993 .0

424 .7 124.8

427.0 127 .3

11 999.0 999.0

999.0 545.0

9%2 .0 599.0

124 B 424.9

427.2 427.4

12 999_0 999.0

993%.0 999.0¢

999.0 999.0

124.9 424.9

q427.3 £27.6

11 999.0 99%.0

999.0 85%%.0

999.0 359.0

424.9 425.0

427 .4 427.7

14 259.0 999.0

56%.0 999.0

999.0 999.0

424.9 425 .0

427.5% 427.8

15 999.0 999.0

999.0 %999.0

999.0 %99.0

425.0 425.1

427.6 437.8

i6 8990 999.0

599.0 999.0

99%.0 999.0

425.0 425.1

427 .7 427 .9

17 999.0 999.90

595.0 999.0

99%.0 999.0

425,60 425.2

427 .8 428 ._¢

18 999.0 999.0

9%9.0 9%9%.0

999.0 9995.0

4251 425.2

£27.8 428.0

19 999.0 599.0

999.0 999.0

989.0 99%.0

425.1 425.13

427.9 418.1

20 999.0 %99.0
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99%.0

999.0
999.0
5%9.0
9%%.0
426 .2

959.0
939.0
999.0
999.0
426.5

999.0
959.0
9949.0
9%9.0
126.9

999.0
999.0
999.¢
95%9.0
427.0

$33.0
999.0
939.0
9%9.0
427.2

999.0
9%9.0
995.0
424.8
427 .4

999.0
999.0
999%.0
424.9
427.6

997 .0
999.0
999.0
425%.0
4217.7

999.0
999.0
995.0
425.1
427.8

99%.0
999.0
993.0
425.1
427 .9

999.0
9%99.0
999.0
425.2
428.0

999.0
99%.0
999.0
4§25.2
128.1

999.0
999.0
599.0
425.3
428.2

999.0
9939 .90
999.0
425.3
428.2

$99.0
%99.0
999%.0
425.4
428.3

999.0
999.0
599.0
425 .4
428.3

99%.0

426.

999,
999.
999,
999.
426.

999.
999.
999.
990,
426.

999.
999.
999.
999.
427.

999.
999.
999.
959.
427.

999.
999.
999.
999.
427.

999.
999.
999.
424.
427.

999.
999.
999.
425.
427 .

999.
989,
999,
425.
428.

9%9.
999,
999.
425.
428.

999.
999.
999.
425.
429.

99%.
989,
99%.
425.
428.

999.
999.

425.
428.

999.
959.
999,
425.
428.

999.
999,
299.
425.
428.

999.
999.
999.
125.
428.

999.
999.
999.
425,
428.

999.
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999,
999,
999,
959.
427.

955.
999.
999
999,
427.

999.
999.
989,
999.
427.

99%.
99%.
999.
999.
428.

299.
999.
999,
999
420.

999.
998.
999.
425,
428.

999.
999,
999.
425,
128.

999,
999 .
999.
425.
428.

929.
955,
989,
425,
4286.

999.
999.
999.
425.
428,

999.
999,
999.
425%.
428.

999,
999.
999.
425.
428,

999.
9%9,
999,
425.
428.

999,
995
423.
425.
429.

999

v

999.
423.
425.
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999.
423,
425.
429.

999.
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427.3 428.1
9%9.0 999.0
99%.0 99%9.0
$99.0 999.0
999.0 9990
427.8 428.4
999.0 99%.0
99%.0 999.0
959.0 999.0
9%92.0 99%.0
420.1 428.7
999.0 999.0
999.0 999.40
999.0 999.0
$99.0 999.0
428.) 428.9
999.0 993%.0
999.0 999.0
999.0 999.0
999.0 999.0
428.5 429.0
99%.0 999.0
999%9.0 $99.0
99%.0 999.0
999.0 425.3
928.7 129.1
99%.0 999.0
999.0 999.0
98%.0 999.0
425.2 425.4
428.9 439.2
999.0 999.0
99%.0 999.0
999.0 999.0
425.3 425.5
4§28.% 429.2
9%9.0 999.0
929.0 999.0
999.0 99%.0
425.5 425.46
429.% 42%.3
999.0 9990
9%9.9 99 .0
9%9.0 959.0
425.6 425.7
429.0 429.3
99%.0 999.0
999.¢ 999.0
999.0 421.9
425.7 425.8
429.1 42%.4
9%.0 a%9.0
999.0 9%9.0
999.0 423.9
§25.8 425.9
42%.1 429.4
990.0 599%.0
999.0 999.0
421.8 423.9
425.8 426.0
429.1 429.4
9%5.0 999.9
999.0 999.0
123.7 423 .9
425.9 426.1
129.2 429.5
999.0 999.0
999.0 895.0
423 .7 423.9
426.0 426.2
42%.2 429.5
999.0 999.0
99%.0 9%9.0
423.7% 423.9
426.1 426.2
429.2 429.5
93%.0 999.0
999.0 998%.0
423 .6 4231.8
426.1 426.3
429.3 429.5
999.¢ 99%.0

429.0

999.0
999.0
999.0
999.0
429.2

959.0
985.0
99%.0
999.0
429.3

999.0
999.0
999.0
999.0
429 .4

999.90
999.0
$99.0
939.0
429.5

$99.0
99%.0
999.0
425.4
429.5

999.0
299.0
399.0
425.5
428.6

999.0
999.0
99%.0
425.7
429.6

9%9.0
999.0
39%.¢
425.8
429.6

999.0
999.0
424.0
425%.9
429.7

999.0
$999.0
424.0
426.0
429.7

999.0
999.0
424.0
426.)
425.7

999.¢0
999.0
424.0
426.2
429 .7

999.0
999.0
424.0
426.2
429.7

999.0
999.0
424.0
426.3
429.7

99%.0
399.0
424.0
426 .4
429.7

999.0
999.0
424.0
426.5
429.8

999.0

430.

999,
999.
999.
999.
110.

999.
999.
999.
$%9.
430,

999.
999.
999.
999.
130,

949.
$99.
999 .
999.
430.

998,
9%9.
999,
425,
430.

999.
599.
999,
425.
430.

989,
999.
999.
425.
430,

999.
999.
424.
425.
43¢C.

999,
999,
q24.
426.
430.

999.
9959,
424 .
426.
430,

999,
999.
424,
126.
43¢0,

9%,
99%.
424.
426,
430.

999.
959.
424.
426,
430.

99%.
999,
124.
426,
430.

999,
999.
424,
426.
430.

999.
%%,
424,
426.
430.

999.
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999.0
999.0
999.0
999.0

999.0
999.0
999.0
9%9.0

995.0
999.0
999.0
995.0

999 .0
999.0
999.0
425.6

999.0
999.0
999.0
125.7

999.0
999.0
999.0
425.9

999.0
999.0
424.2
426.0

99%.0
399.0
424.2
426.1

$35.0
999.0
424.2
426.2

999.0
999.0
424.3
426 .4

9%9.0
999 .0
424.3
426.5

9%9.0
$9%.0
424.3
426.5

995.0
993.0
424.3
426.6

999.0
299.0
424.3
426.7

999.0
999.0
124.2
4256.8

995.0
999.0
424.3
426.8

999.0

993.0
$99.0
999.0
9%99.0

999.0
999.0
$99%.0
999.0

999.0
299.0
999.0
2%9%.0

999.0
999.0
999.0
425.7

99%.0
999.0
999.4
425.9

959.0
999.0
424.3
426.0

999.0
99%.0
424.13
426.2

995.0
999.0
424.3
426.3

9%9.0
999.0
424.4
426 .4

999.0
99%.0
424 .4
426.5

99%.0
999.0
124 .4
426.6

959.0
999.¢
424 .4
426.7

999.0
999.0
424.4
426 .8

99%.0
999. ¢
424.5
426.9

99%.0
95%.0
424.5
427.0

95%.0
995.0
424.5
427.0

999.0

999
999

999.

399

995,
9%9.
999.
999.

999,
999,
999,
125.

995 .
995,
999,
425.

999.
999.
999,
426.

999.
999.
124.
426.

999.
995 .
424.
426.

999.
999,
424.
426.

999.
999,

426.

999,
999.
424.
4256 .

999.
999,
124.
426.

999,
999,
4§24.
426.

$%9.
999,
424.
427.

999.
999.
424.
427.

999.
99¢%.
424 .
427 .

999.
999,
424.
427 .

999 .
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999.0
999 .0
999.0
999.0

999.0
999.0
999.0
425.9

999.0
39% .0
899.0
425.9

999.¢
9%9.0
995.0
426.1

999.0
999.0
999.0
426.,1

999.0
299.0
424.5
426.4

99%.0
999.0
424 .5
426.6

999.0
999.0
424. 6
426 .7

999.0
$99.0
424.6
426.8

999.0
9%9.0
424 .6
427.0

99%9.0
§9%.0
424.7
427 .1

999.0
999.06
424.7
427.2

99%.0
959.0
424.7
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37 999.0 98%.0
420.7 420.8
422.4 §22.7
425.9 41261
428.4 42B.6
38 999.0 959.0
999.0 98%.0
422.6 422.9
425.9 126.1
428.5 428.6
39 999 .¢ 999.0
3999.0 999.0
422.8 121.0
426.0 426.2
428.5 128.7
10 959.0 93%.0
999 ¢ 899.0
42).0 423.2
426.0¢ 426.2
428.5 428.7
41 99%.0 993.0
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423.2 423.4
426.1 426.3
428.5 428.7
42 9%9.0 989.0
999.0 35%.0
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426.1 426.3
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426.2 426.3
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428.6 426.7
428.8 428.9
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999.0 999.0
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126 .7 426.8
124.8 429.9
53 999.0 999.0
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99%.
999.
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99%.
999,
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428 .
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999.
999,
999.
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429.

§99.
999.
999.
429.
129.
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999,
999,
429.
429.

999,
999.
999.
429.
129.

999,
999,
999,
999,
§29.

999,
999.
999,
999.
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999.
999.
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999.
999.
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939,
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99%.
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9589,
428.
42%.

999,
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429.

983,
993.
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428.
429.

999
959
99%9.
129.
429,

999,
999.
999.
429.
429.

999,
999.
999.
429,
429.

9539,
939,
339,
429,
429.

999,
999,
999,
429,
129,

999.
999.
899
999.

839,
599,
%93
989,
429.

999.
999.
999.
999.
429.
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999.
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429,
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999,
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428.
429,
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99%9.
999,
999,
429,
429,

oo oo

999,
999.
999.
429.
429
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999.
999.
999,
429.
429.
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999.
999.
999,
429.
129.

~Nwo oo

299.
999,
999.
429.
429.
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999,
999.
999.
429.
429.
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399.
999.
999,
130.
429.

-~ O oo o

999.
399.
859.
959 .
429.
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423,

999.
999,
999.
428.
429.

999.
999,
999.

428
428

999.
9%9.
959,
428.
42%.

959.
899.
985.
429.
429

99%.
99%.
999.
429,
429,

999.
299,
$39%.
429,
429,

95%9.
859,
999.
42%.
429.

999,
998,
999.
42%.
429.

999
999.
599,
429.
429.

999,
999.
999,
429,
429.

999.
99%9.
999.
430.
429.

20 AT END OF TIME STEP

VOLUMETRIC BUDGET FOR

IM:

STCORAGE

COMSTANT HEAD
RIVER LEAKAGE

TOTAL IN

OUT:

STORAGE
CONSTANT HEAD
RIVER LEAKAGE

TOTAL OUT

IN - oUT

PERCENT DISCREPANCY
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.0O000E+Q0

ki 429.8 429.8
0 959.0 5990
o 999.0 25%5.0
4] 999.0 9538.0
6 428.7 428.7
7 429.9 429.9
0 939.0 999.0
0 999.0 999.0
0 999.0 999.0
.1 428.8 428.9
T 429.8 429.9
0 995.0 999.0
0 999.0 999.0
0 ag9._0 999.0
9 428.9 429.0
? 429.8 429.9
0 999.0 999.0
0 999.0 999.0
0 999.0 999.0
0 429.1 429.1
7 429.9 429.9
0 999.0 999.0
0 999.0 999.¢
0 39%.0 999.0
2 429.2 429.2
8 429.8 429.9
0 999.0 999.0
0 999.0 99%.0
0 999.0 999.90
] 425.3 429.3
B 429.8 429.9
0 999.0 999.0
0 999.0 999.0
0 999.0 999.0
1 429 .4 429 .4
8 42%.8 429.9
0 999._0 959.0
0 999.0 999.0
0 399.0 99%.0
3 429.6 429.5
8 429.8 429.9
0 939.0 999.0
0 999.0 999.0
0 999.0 999.0
? 429.7 429.6
g 429.8 429.9
0 999.¢0 999.0
0 999.0 999.0
0 959.0 9993.¢
Q 429.8 429.7
8 429.8 429.9
0 49489.0 9585.0
0 999.0 995.0
¢ 999.0 992.0
1 429.9 429.7
- 429.8 429.9
1. STRESS PERIOD

1

429.9

999.0
999.
993.
428.
42%.

999.
999.
959
428.

429

»

95%.
999.
%59,
429.
429.

999.
999.
999,
429.
42%.

$99.
9599
959.
429,
429.

999.
999.
939,
429,
429.

999,
959.
939,
429.
42%.

299.
999,
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429,
429,

9939,
953,
999.
429.
429.

999.
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93%.
429.
429.

999.
999
999.
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429.
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430.

999.
99,
999,
428,
430.

999,
999,
999 .
429.
430.

999,
939.
959.
429.
430.

999,
959.
959.
429.
430.

999,
999,
999,
429.
430.

999.

999.
429,
430,

999.
959.
999.
429,
430.

999.
999,
989,
429.
430.

%99.
999.
959.
429.
430.

9539.
99G.
98G.
429,
410.

%99.
559.
999.
429,
430.
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SN O DO D0 SO OO0 Dw o o0
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ENTIRE MODEL AT EHND OF TIME STEP

.7618BE+D6
.6511%E+G6

L= i = |

0.14131E+07

.00000EL0D
.00000E+00
.14132E+07

o oo

0.14132E+07

-133.38

-0.01
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999.0 999.0¢ 999.0
999.90 999.0 9%9.0
999.0 99%.0 99%.0
429.0 42%.9 429.1
999.0 299.0 999.0
9990 999.0 99%.0
2959.0 999.0 9%9.0
429.1 42%9.1 429.2
9%9.0 98%.0 299.0
9959.0 999.0 999 .0
959 .0 $99.0¢ 99%.0
429.1 429.2 429.2
959.0 39%9.0 9%9.0
2%9.0 999.0 95%.0
999.0 999.0 999.0
429.2 429.2 429.3
999.0 999.0 939.0
989.0 99%.0 939.0
999.0 999.0 999.0
429.3 4129.3 429.3
999.0 999.0 9%9.0
999.0 999.0 9%9.0
989.0 999.0 9%9.0
429.2 429 .4 429 .4
999.0 993.0 94%.0
999.0 999.0 999.0
989.0 999.0 299.0
429 .4 429.4 429 .4
999.0 999.0 259.¢
989.0 $99.0 999.0
999.0 999.0 9%9.0
429.5 429.5 429.95
259.0 999.0¢ §99.0
999.0 999.0 999.0
959%.0 999.0 9%9.0
429.5 429.5 429.5
955.0 999.0 989.0
999.0 999.0 95%.0
9939.0 9%9.8 99%.0
429.5 429.9 429.5
9%3%.0 99%.¢ 9%%.90
99%.0 999.0 9%%.0
99%.0 %09.0 999.0
429.56 429.5 429%.5

1 IN STRESS PERIOD 1

STCRAGE
COMSTANT HEAD
. RIVER LEARAGE

wonon

TOTAL IM

OUT :
STORAGE
CONSTANT HEAD
RIVER LEAKAGE

noaou

TOTAL OUT

IN - QUT =

PERCENT DISCREPANCY =

999.0 99%9.
999.0 S99,
993.¢0 999,
429.2 429.
999.0 959,
29%.0 999,
9%%.0 939,
42%.2 429
999.0 29%.
989.0 25%9.
599.0 293,
429.3 429.
989%.0 999,
35%.0 999.
9%9.0 299,
42%.3 429.
999.0 8%9.
99%.0 995,
999.0 939 .
4129 .4 429%.
9599.0 999,
999.0 999 .
999.0 299,
429 .4 429.
99%.0 999.
99%.0 999.
99%.0 299,
129.5 429.
999.0 99%.
999.0 999,
993.0 985 .
429.5 429,
99%.0 959,
999.0 9%%.
999.0 95%.
428.5 429,
999.0 9%9.
88%.0 999.
289.90 295,
429.5 429.
359.0 999,
999.0 999.
999.0 999.
429.6 129.
L**3/T

0.00000E+00
0.761BBE+06
0.6511%E+06

0.14131E+07

0.00000E«0D
G.0000GE«00
0.141328+07
0.14132E+07

-133.39
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TIME SUMMARY AT END OF TIME STEP 1 IN STRESS PERIOD 1

SECCHDS HINUTES HOURS DAYS YEARS
TIME STEP LENGTH 856400.0 1440.00 24.0000 1.00000 0.27378SE-02
STRESS PERICD TIME 86400.0 1440.00 24.0000 1.00000 0.2737B5E-02
TOTARL SIMULATION TIME B54£0.0 1440.00 24.0000 1.0000v 0.2737B5E-02
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APPENDIX 3

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

from U.S. Public Health Service village files

APPENDIX A-3



SUBSURFACE SOIL INVESTIGATION
FOR
U.S. PUBLIC HEALTH SERVICE
SEWER LAGOON LOCATION
FT. YUKON, ALASKA

R&M CONSULTANTS, INC,
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: T : ANCHORACGCE

FAIRBANKS

CONSULTANTS, INC. JUNEAU

249 EAST S1ST AVEMUE - P-O. BOX G087 - AMCHORAGE. ALASXA 99303 - TELEPHOMNE 907-279-04813 - TELEX 09035419
March 31, 1976 R & M No. 612508

Mr. Charles P. Cummiskey

U. S. Public Health Service
P. 0. Box 7-741

Anchorage, Alaska 99510

Re: Soil Investigation: Sites 2, 3, and 4, Sewer lLagoon location
Public Law 86-721 Project, Ft. Yukon, Alaska

Dear Mr. Cummiskey:

We are submitting herewith four copies of the results of test borings
drilled at the subject sites. The work has been performed in accor-
dance with your letter of March 4, 1976. Your reference number for the
project was given as A-PC (243-76-0168).

Also included with this letter are two location diagrams which present
the locations of the test holes.

Should you have any questions with regard to the enclosed information,
Please do not hesitate to contact us.

Very truly yours,
R & M CONSULTANTS, INC.

A7

James W. Rooney
Vice President

JUR/DM/ tk

Enclosures

42



HILL STREET

[ =3 5

RaM CONHULTANTH, Nc.. .

T.H.2

THI SITE 2

EAST FIRST AVENUE

N-R.OW. (Typl

EAST THIRD AVENUE

('R.O.W. (Typ

ALDER STREET

T_H.sh : T.H.3'
® & 6
THS

- SITE 3

NOTE: ALL TEST HOLE LOCATIONS WERE PLACED
AS SPECIFIED BY U.S. PUBLIC HEALTH
SERVICE REPRESENTATIVE.

BORING LOCATIONS

SOIL INVESTIGATION -SEWER LAGOON LOCATION
PUBLIC LAW 86-i2t PROJECT

@3) FT. YUKON, ALASKA

T .




SECOND CELL

TH. 10
S

SITE 4

NOTE: ALL TEST HOLE LOCATIONS WERE PLACED |
AS SPECIFIED 8Y U.S PUBLIC HEALTH
SERVICE REPRESENTATIVE.

=¥ BORING LOCATIONS
() [\/‘I SOIt. INVESTIGATION - SEWER LAGOON LOCATION
. ~ PUBLIC LAW 86-121 PROJECT
R &M CONBULTANTS, INC. (44) F1. YUKON, ALASKA
WATE 3=-22-T6 {scaLe 1"=200'¢ lowu aY LDS |c:-u<o oy JF |pros no. 612508 [owa no. A-O?




SOILS
CLASSIFICATION, CONSISTENCY AND SYMBOLS

CLASSIFICATION: Identification and classification of the soil is accomplished in
accordance with the Unified Soil Classification System, Normally, the grain size
distribution determines classification of the soil, The soil is defined according to
major and minor constituents with the minor elements serving as modifiers of the
major elements, For cohesive soils, the clay becomes the principal noun with the

other major soil constituents used as modifier; i,e, silty clay, when the clay particles

are such that the clay dominates soil properties. Minor soil constituents may be
added to the classification breakdown in accordance with the particle size propoxtion
listed below; i.e, sandy silt w/some gravel, trace clay.

no call - 0 - 3% trace - 3 - 12% some - 13 - 30%

SOIL CONSISTENCY - CRITERIA: Soil consistency as defined below and determined

by normal field and laboratory methods applies only to non-frozen material, For
these materials, the influence of such factors as soil structure, i,e. fissure
systems, shrinkage cracks, slickensides, etc., must be taken into consideration
in making any correlation with the consistency values listed below, In permafrost
zones, the consistency and strength of frozen soils may vary significantly and
unexplainably with ice content, thermal regime and soil type,

Cohesionless Cohesive

N*{blows/ft) Relative Density T - (tsf)
Loose : 0-10 0 to 40% Very Soft 0 -0.25
Medium Dense 10~ 30 40 to 70% Soft 0,25 -10,5
Dense 30 - 60 70 to 90% Stiff 0.5 -1,0
Very Dense - 60 90 to 100% Firm 1.0 =-2,0
*Standard Penetration "N'": Blows per foot of Very Firm 2,0 -4,0
a 140-pound haramer falling 30 inches on a Hard ~4,0
2-inch OD split-spoon except where noted.

DRILLING SYMBOLS

WO: Wash Out WD: While Drilling

WL: Water Level . BCR: Before Casing Removal

WCI: Wet Cave In ACR: After Casing Removal

DCI: Dry Cave In AB:  After Boring

i WS:  While Sampling - TD:  Total Depth

Note: Water levels indicated on the boring logs are the levels measured in the
boring at the times indicated. In pervious unfrozen soils, the indicated elevations
are considered to represent actual ground water conditions, In impervious and
frozen soils, accurate determinations of ground water elevations cannot be obtained
within a limited period of observation and other evidence on ground water elevations
and conditions are required,

R ¢ M. CONSULTANTS, INC. (4;) ' GENERAL NOTES

DATE

3-1-72 |s:.:us N/A lowu ay LOS |cm<o BY GLB |PROJ. NO. GENERAL |m¥c NO.
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STANDARO SYMBOLS

| TAY 2%
ORGANIC MATERIAL COBBLES 8 BOULDERS (-v‘l IGNEQUS ROCK 7 S SANDY SILT

CLAY
SILT
SAND

GRAVEL

... 04"
I -
...25"
...25"
... 20"
...L4“
.. .25
... 14"

... 25"

' 7/] SILT GRADING TO
CONGLOMERATE Jm METAMORPHIC ROCK //‘4 SANDY SILT

g5y  SANDY GRAVEL,

ICE, MASSIVE %g% SCATTERED COBBLES
285y (ROCK FRAGMENTS)

INTERLAYERED SAND
& SANDY GRAVEL

SAHDSTONE

- 4 -
MUDSTONE W ICE - SILT

SILTY CLAY w/TR. SAND

[ 1
II]E LIMESTONE % ORGANIC SILT

SAMPLER TYPE SYMBOLS

SPLIT SPOON WITH 47 # HAMMER Ts . .. .SHELBY TUBE

SPLIT SPOON WITH 140 # HAMMER Tm. ... MODIFIED SHELBY TUBE

SPLIT SPOON WITH 140 # HAMMER : Pb....PITCHER BARREL

SPLIT SPOON WITH 340% HAMMER Cs . ... CORE BARREL WITH SINGLE TUBE
SPLIT SPOON WITH 140 # HAMMER Cd. . .. CORE BARREL WITH DOUBLE TUBE

SPLIT SPOON WITH 340# HAMMER Bs . . .. BULK SAMPLE
SPLIT SPOON, PUSHED A.....AUGER SAMPLE

SPLIT SPOON DRIVEN WITH AIR HAMMER G.....GRAB SAMPLE
SPLIT SPOON DRIVEN WITH AIR HAMMER

OTE: SAMPLER TYPES ARE EITHER NOTED ABOVE THE BORING LOG OR ADJACENT TO IT AT THE RESPECTIVE

SAMPL

£ DEPTH.

TYPICAL BORING LOS

oy ORGANIC MATERIAL °

Consid. Visible fce 0-7  ICE+ML !
. ICE - SILT
SAMPLER TYPE Estimate 659 Visible Ice
Ss 90, 56.2% ,8C.5pcf¥%, ML¥  _,
AFTER BORING KA N STRATA CHANGE
o' AR XV, SANDY SILT HA
WATER TABLES o E24 APPROXIMATE STRATA CHANGE

"'5}”0'—;‘_'::& L o _

WHILE DRILLING POt Litle toNoVisible Ice 13-30"  Vy =——/CE, DESCRIPTION 8 CLASSIFICATION

O-{f 2, 571%, 85.9 pcf, 289 GP (CORPS OF ENGINEERS METHOD)
XX N ““SUNIFIED OR FAA CLASSIFICATION

TEMPERATURE, °F
ORY DENSITY
WATER CONTENT
BLOWS/FOOT
SAMPLE NUMBER

SANDY GRAVEL

FROZEN GROUND

26
\ 95 SCHIST =a— GENERALIZED SON. OR ROCK DESCRIPTION
SAMPLE LOCATION

* WEIGHTED AVERAGS
+ ADDITIONAL DATA AVAILABLE ON SUPPLEMENTAL A8 SHEETS

30" ~——DRILL DEPIM

CONSULTANTS, INC.

(fé . EXPLANATION OF SELECTED SYMBOLS

SCALE  NONE |owNBY  LDS |cHkoBY  GLB  |Prou. No. GEMERAL |ows No.  8-02




EXPLANATION OF ICE SYMBOLS

Percentage of visible ice has been grouped for the purpose of designating the

amount of soil ice content., These groups have arbitrarily been set out

as follows:

0% No Visible Ice
1% - 10% Little Visible lce
11% - 20% Occasional Visible Ice
21% - 35% Some Visible Ice
>35% Considerable Visible Ice

The ice description system is based on that presented by X. A, Linell, and
C. W. Kaplar (1966). In this system, which is an extension of the Unified
Soil Classification System, the amount and physical characteristics of the
soil ice are accounted for. The following table is a brief summaxy of the
salient points of their classification system as modified to meet the needs
of this study.

R¢M

ICE DESCRIPTIONS

GROUP
SYMBOL

ICE VISIBILITY & CONTENT

SUBGROUP

DESCRIPTION

SYMBOL

Ice not visible

Poorly bondead
aor frigble

N¢

:N-o &xXcess
Well - qice ___

bonded 1Excess
[1Ce

{
1 Npq

: Npe

lce visible, <50%

Individual ice
crystals or
inclusions

lce coatings
on particles

Random or
irrequlorly
oriented ice
formations

Stratified or
distinctly oriented
ice formations

ICE

Ice visible, >50%

Ice with soil
incfusions

ICE +
soil type

Individual layer >6" thick *

Ice without
soil inclusions

ICE

¥ In soma cgses where the soil is ice poor a thin ice igyer may be called out

by special notation on the log, ie. 2" ice lens at 7

CONSULTANTS, INC.

EXPLANATION OF ICE SYMBOLS

DATE 3-1-72

SCALE

OWN BY

N/A

CHKD BY

GLB

PROJ. NO. GENERAL

bwa NO, B-03

-----

LDS(4 7)
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3-18-76
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All Samples A

f .  ORGANIC MATERIAL '
_ Little Visibie Ice O-4.5 Vs 03

ST w/ SOME SAND,
TR. ORGANIC MATERIAL

QOccasional Visible Ice 4.5'-8.5 Vg

@ 28.8%

8.5

No Visible Ice 8.5-40

@ 5%
SAND w/ SOME GRAVEL
g TR SUT .

]
B

SR
[or]
2
3
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FaIns
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SANDY GRAVEL

— X<l ~ i BORING LOG
' M SOIL INVESTIGATION <SEWER LAGOON LOCATION
D _ :

| PUBLIC LAW 86-i2 PROJECT'
RAM CONBULTANTS, INC.
| (48

iy,

T

FT YUKON, ALASKA
..DS

sare  3-22-76 |scare 17=5" JF
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Ram CON.LILTAHTB,!NC.

1
.

TH. 2

3~i9~76

All Samgles A \

7.

Little Visible ke §-20'
SILT w/TR. ORGANIC MATERIAL

LY A
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3
%?‘p_ %kt 43 S, L),
AR BN

L A " B S5 O e o
'-h":ﬁ Y n N -". LY 4
.0' h

l‘pﬂ e

AL
A

(@) e6%

GRAVELLY SANOD

T35

éds‘.-"- Al
S

°*‘£°i RER
LY
A ]

T

2Q b
TR e
WREST

L7
AR
It

(3 ™%

SANDY GRAVEL

(3) ©7%

12.5

(#9)

- 20

BORING LOG

SOIL INVESTIGATION-SEWER LAGOON LOCATION
PUBLIC LAW 86-121 PROJECT

FT. YUKON, ALASKA

Lcm-rs

3-22-76
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R &M CONSULTANTS, INC.
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-
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"TH 3

3-19-76

Al Samp‘es‘ A )

"‘

\\Utﬁe Visble Ice 0-40

ORGANIC MATERIAL '

SILT w/TR. SAND

(i) 264%

~

SAND w/SOME SILT

"

W "of-o.o

2 pady om ELR
LRl PELAENE L% T

L

(iR
ahrdhs
popik AN 5% 50

G
5

i€ "o
B
g

‘. ...= »
NFgg

o
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R
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S
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2
He

@ 72%

INTERLAYERED SANOY GRAVEL
AND GRAVELLY SAND,
BOTH w/TR.SILT

(3) 64% ’ L .

IR b RN A P g e BT MR ML B e 0 Bty Y ¢ B T gl

- 32
Scattered Cobbles 32-4Q

BORING LOG .

SOIL INVESTIGATION - SEWER LAGOON LOCATION
PUBLIC LAW 86-12! PROJECT
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TH 4 ) :
3-19~-76 All Samples A .

0
N7 1~ ORGANIC MATERIAL
‘.‘-'-,/ Litte Visible lce O ~7.5 Vg 0.5
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. @ 28.2%,
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SANO w/ SOME SILT
— 9
Littte Visible Ice 7.5 -40 Ve
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SAND w/ TR. ST
15
® 4% -
' ® a1%

INTERLAYERED SANDY GRAVEL
B GRAVELLY SAND,

BOTH w/ TR. SKY

. @ b.s%

(6) 70%

33
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SANDY GRAVEEL w/TR. SWLT

7% s

2] BORING LOG

— X l - SO INVESTIGATION - SEWER LAGOON LOCATION
I - VS . 1 1 PUBLIC LAW 86-i21 PROJECT
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E!-A'I'E 3-22-76 SCALE 1"=3 Own BY LDS oo oy | JF prod. NO. 6123508 |pwa NO




REM cou.uurnmq'tuc.

XQJJ

2ot

TH. 6
3-20-76 .
. . 0
ICE AND WATER
(Loke)

r : 5
T Sqturated 5-27

c: 25 - - su:r(?) 55
S

=

SANDY GRAVEL w/TR. SILT
27’
BORING LOG

SOIL INVESTIGATION-SEWER LAGOON LOCATION

PUBLIC LAW 86-121 PROJECT

2

FT. YUKON, ALASKA

CaTeE

3-22-76

3CaLE

1“5

lDwn oY Ltos CHKD aY

JF

POy NO. 612508

owa NO.

B-09




ORGANIC SILT

SILT

h B>

by
sl

o
¢
g
g

Ll
{
7
I3

A

70
AT C
X
o
o
o
o~

i
LA

i
g
:
3
3
¢

S,
P
]
Ife
"
g

3

B

®
&
ot

—

“'?g,ﬂ
_,9"4 p-.
- Xy

(o
o .

12

STt

oo

'
A
IV

SANOY GRAVEL w/TR. SILT

Little Visible ks 185-26

® 7.5%

%é, A

i

3
i

nd
. oﬁ
S

0
[}

g

!
2

3
&

26

= XA M| BORING LOG
o M" , SOIL INVESTIGATION - SEWER LAGOON LOCATION
o~ : . PUBLIC LAW 86-121 PROJECT .
R & M CONSUATANTE, INC. FT. YUKON, ALASKA
- &
S Cem

ATE 322276 (scarx 1"z ows 8y LD

oasy JF prOJ. NG, 612508 |owa NO.




NS AR

SE

= L e MLTANTS,INC.

TH 8

3-20-

76 All Sompiles A

Te Geavel O-1'
SILT

20 | (1) 269%

SANDY SILT

lo‘q.
4y

:Q'_éu' Lol

TIPS

w-
R

3ok

D/

GRAVELLY SAND w/TR. SILT

RA
XL

9
goP

Aol 3 AL
N

okl
]

ANLS

(@ 59%

Saturated 11.5-3B.5

Occasional Visible lce 13.5-20

R) 88%

SANDY GRAVEL w/TR. SILT

Little Visible lce 20-25'

(®) 9%

25

BORING LOG

SOIL INVESTIGATION - SEWER LAGOON: LOCATION
ouUBLIC LAW 86-121 PROJECT

&%)

FT. YUKON, ALASKA

Oatx

3-22-76 scaLE r=5

Cvwey 8w

L2S owo sv  JF

IPRO.L nvo 012508




T.H9 .
3-20-76 Alt Somples A 0‘
SILT
L5
SILTY SAND
GRADING TO SAND w/SOME SILT
O %
@ 3%
e - A
%S GRAVELLY SAND w/TR. SILT ‘
Qs GRADING TO
S58  SANDY GRAVEL w/TR. SILT
.; _ () 48%
~ %n 3
e
e
) 3":
ke
D@ 7%
53] SAND w/SOME GRAVEL,TR. SILT
o1 | G) 185%
) 275
— XQ}‘I ~ BORING LOG
— hc., _M- SOIL INVESTIGATION ~-SEWER LAGOON LOCATION
oy,

PUBLIC LAW 86-121 PROJECT
FT. YUKON, ALASKA

REM CONSULTANTS, INC.

(8

care 3-22-76 "3CALE =5 DwN BY LDS

CHHD Ay JF PROY. NO. 612508 |owa ~NO.




3-20-76 All Samples A

0.
g ORGANIC MATERIAL as
: Tr. Organic Material Q5—1' )
SILT
; 35
. o SILTY SAND
5'AR (M) 61%
6(
o] | (2) 74% )
20 SANDY GRAVEL w/TR. SILT
@ 4.8%,
1| @ 7%
() 85% s
ICE w/SOME SAND 8 GRAVEL
28l
Little Visible lce 28-40
SANDY GRAVEL w/TR. SILT :
40’
X BORING LOG
SOIL INVESTIGATION ~SEWER LAGOON LOCATION
PUBLIC LAW 86-121 PROJECT
REMm cmauunmu,lnc:. - (5,7) FT YUKON, ALASKA .
DaATE 3-22-76 sScaLE 1"=5 DwN BaY LOS owo v JF Py, 0. 612508 rowo ~NO B-13




All Samples A

Al

. ORGANIC MATERIAL

SILT

SAND w/SOME SILT

P s GRAVELLY SAND w/SOME SILT

DCL OR WCIL* [

@ 13.3%

Little \hsible ce 13.5-27

SANDY GRAVEL w/TR.SILT

0.5

.5

12

i 7 '
* DRY CAVE-IN OR WET CAVE~IN AT APPROX. 65
COULD NOT IDENTIFY WATER TABLE

CONDITION DU

TO CAVE-IN

= Yd

1M CONSULTANTS, INC. .

~ |

BORING LOG

SOIL INVESTIGATION-SEWER LAGOON LOCATION

PUBLIC LAW 86-121 PROJECT

&>

FT YUKON, ALASKA

CaATE

3-22-76

JCALEK

5

o o

LDS CHKD ay

JF oL NO. 612508

owa NO.

B-i4




3-21-76 All Samples A .

0
A ORGANIC MATERIAL 05’
SILT
35
SILTY SAND .
5
(1) 6.8%
Damp 5-8
Slightty Moist %o Moist 8-18'
® 35%
SANDY GRAVEL w/TR SUT
® 0%
Little Visible ice 18'-27'
@ 9.1 %
. .
' 27
= A BORING LOG .
M- _ SOIL INVESTIGATION - SEWER LAGOON LOCATION
N~ o~ : PUBLIC LAW 86-121 PROJECT

FT. YUKON, ALASKA

REM CONBULTANTR, INC. 6_9)

pare  3-22-7% }scu_z I"=5' DWN BY LOS o ar  JF POy, NO. 612308 |pwa mO.  B-IE




TH. 13 ‘ |
3-21-76 All Samples A v

[ ORGANIC MATERIAL

Tr. Orgonic Material 0.5-1.5 0.5
SILT .
2.5
SILTY SAND ,
4

Little Visible Ice O ~26

%
(1) 88%

(@ 53%

SANOY GRAVEL w/ TR. SILT

(5) 79% 0et

= XA BORING LOG
M SOIL INVESTIGATION - SEWER LAGOON LOCATION
I B . PUBLIC LAW 86-121 PROJECT
R EM CONBULTANTS, INC. @) FT. YUKON, ALASKA

DATE 3-‘22__-76 |scu.: i =5 |nw~ BY LDS |c:n-<o av JF lpncu no. 612308 |ow-o NO B-IG




= ¥

mhﬁ

R&EM COMNBSULTANTS, INC.

S

'\./I

All Samples A

L] [ ] 0
No Visible lce 0-8.5
SAND w/ SOME SILT
2.5’
SILTY SAND
@ 9.7%
: — 8.5'
Little Visible ice 8.5 - H Vs
‘SAND w/SILT LAYERS
(2) 67% "
Little Visible lce W - 26° Ve
-
a @ “-20/0
.éap-
o :
go"’ SANDY GRAVEL w/TR. SILT
s
< IIORASZ
2%
oF
NS
g
TR
LA
7.39 .
® 3% .
BORING LOG

SOIL INVESTIGATION - SEWER LLAGOON LOCATION
PUBLIC LAW 86-121 PROJECT

(61)

FT. YUKON, ALASKA

CaATE

3-22-T6

SCALE

OwWN Bv L0s

C+<D avy

JF

Proy. NO, 6123508

OWG NO.

B-i7




3-21-76 All Sampies A

— o’
A Little Visible lce 0-4.5
IN. ORGANMIC MATERIAL o5
: SANOY SILT
AN s -
; SAND w/SOME SILT
[ ]
Visile ks 45-26' 45
43%
GRAVELLY SAND w/TR. SUT
- 8'

7 | (2 7%
SANDY GRAVEL w/TR. SILT

ey

T I N L e e

(5) as e’

O | BORING LOG
o M SOIL INVESTIGATION - SEWER LAGOON LOCATION
~ -~ PUBLIC LAW 86-121 PROJECT
REM CONBULTARNTS, INC. (52) FT. YUKON, AL ASKA
CaTE  3-22-76 SCALE I"=5 pww By  LDS crwo ay  JF rroy Mo 612508 |owa nO B-18




RS

R &M CONSULTANTS, INC.

TH. 16
3-21-76

ICE & WATER
(Lake)

- 3.5

Saturated 3.5 -26

SANDY GRAVEL w/ TR SULT

(62

25"

BORING LOG

SOIL INVESTIGATION-SEWER LAGOON LOCATION
PUBLIC LAW 86-121 PROJECT
FT. YUKON, ALASKA

o ——

CcaATE

3-22-7T6

SCALE

Dwn BY LDS D oY

JF

rROs NO. BI2508 Iowo NO-

B-19




PROJECT NO. 612508 (616508) R $ DATE March 25, 1976
Public fiealth Service M__CONSULTANTS, INC.
t. Yukon PL-86-12 -
PROJECT NAME SUMMARY OF LABORATORY TEST DATA | PARTY NO. PAGE NO.
LAe | Zg go’ Mg “li72'l 38" 4 | 10 | 40 l200| .02 |.005 | 002 | FINE L L ey | WET | DRY |MOISTURE -, o
NO. | &= gz DEPTH 2 3/47| 17271 3/8 ' ' : spg | = | Pl [pENSITY [DENSITY |CONTENT
& |
11 5-6 100 | 76 28.8
2 10-11 100 | 9996 | 79| 68 | 60| 10 6.8
3 16-17 15.4
4 20-21 8.0
5 26-27 2
6 31-32 6.9
7 37-38 5.1
N 2 |1 4,5-5.5 26 R
2 9-10 6.6
3 14-15 7.9
4 19-20 107
NOTE: SIEVE ANALYSIS = PERCENT PASS
REMARKS ! X

APPROVED
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PROJECT NO. 612508 (616508) R ¢ | DATE March 25, 1976
Public Health Service M.___CONSULTANTS, INC.
PROJECT NAME _Ft. Yukon PL-86-121 3
- SUMMARY OF LABORATORY TEST DATA | TARTY MO PAGE NO.
LAB | 24 |5 s
NO. g‘z’ %g DEPTH b2 1" | as4t |2 | 38| 4 10 | 40 |200| .02 | .005 | .002 FSIPNGE LL. | PL. oﬁmgﬁw DE[LZTTY g&g:ls_rTEuP?]g CLAS

m
5 |1 5~6 ' ' 28.1
2 10-11 - ' 9.3
3 15-16 7 3
4 20-21 6.2
5 25-26 £.8
6 30"3] 6.9
7 35"36 7.8
8 38""39 7.4

.g:.
/| 711 5-6 20.0
2 10-11 6.8
_ 3 15-16 7.7
4 20-21 7.5
8 [1 5-8 26.9
2 10-11 5.9
3 15-16 6.8
4 22-23 ] 9.0
NOTE: SIEVE ANALYSIS = PERCENT PASS
REMARKS !

Wei-Jen [

APPROVED




2L2

APPROVED

UQ&i:LLﬂle_:n

pROJECT No. 612508 (616508) R ¢ - oate _ March 25, 1976
Public Health Service M___CONSULTANTS, INC.
pROJECT Name _Ft. Yukon PL-86-12] : 4
SUMMARY OF LABORATORY TEST DATA | "AFTVN® PAGE NO.
WREMEE FINE WET | DRY |MOISTURE
No. | EZ (52|  peeTw |1 w2 1" |3/4"|1/2"| 38" 4 | 10 | 40 [200| .02 |.005 | .002 | o5 | L\ Pl oengity peNsITY [coNTENT| CHP
o |&
g 1 5-6 !
2 10-11 7.4
3 15-16 4.8
4 20-21 7.7
5 24.5-25.F 16.5
e ‘
10 | 1 4,5-5.5 099 | 99 19.9
;:i’ 10 37 |
2 10-11 —— 11,9
3 15-16 100 98 | 88| 76| 61 39 130 | 26 3 g A
4 20-21 7.0
5 24.5-25, 5 5
IHE 4.5-5.5 |24
2 10-11 13.3_ |
3 25-26 10.1
12 |1 5-6 6.8
2 10-11 3,5
3 15-16 7.0
4 25-26 9. ]
' NOTE: SIEVE ANALYSIS = PERCENT PAS
. REMARKS




612508 (616508)

PROJECT NO. R DATE March 25, 1976
Public Healthsge%%ce ¢ M CONSULTANTS, NC. ;
Ft. Yukon PL-86-
¢ 3
PROJEET AN SUMMARY OF LABORATORY TEST DATA | FTY ke PAGE NO.
LAY 20' gc" " " ! "4 0 | 40 | 200| .02 005 | .002 | "INE L e | WET PRY |MOISTURE| . ass
No. | &= |2= DEPTH /2 /A /2T 38 ! ' ' : spe | Wb | Pl lpensiTy [oensiTy [conTENT| C-
24] .
13 |1 5-6 8 8
2| 10-11 100 197 | 79| 67| 44 130 [ 22| 6 5.3
3| 15-16 8 2
4 | 20-2] 8 3
5| 25-26 7.9
14 |1 5-6 e 9.7
e jeaear I - S N 6.7 i
N 3| 15-16 B 1.2
N\ 4| 20-2] N o 1 NEE,
S RS 0 3 4SSN ISR IO I PO ) _ N 7.3
15 ] 5-6 4.3
21 10-11 6.7
3| 15-16 8.0
4| 20-21 y
5 | 25-26 8.5
NOTE: SIEVE ANALYSIS = PERCENT PASSIN

1EMARKS @

Wt = f zem L-.m

APPROVED



Swan Drilling Co.

4 Mile Steese Hwy.
Fairbanks, Alaskae 99701

.5/ S

>

WEIL LOG

STATE SCHOOL PUMP HOUSE
FORT YUKDN, ALASKA

\\ 1974

v

8" WELLS '
VELL # 1 = WELL # 2
o (Closest to Pump House) .
| 0' - 2' Silt & Sand (frozen) - 0' - 2' Silt & Sand (frozen)
L 2% -~ 9' 3831t & Sand 2' - 11* Silt & Sand
9' -

12' Black Mud 11* - 29*' Gravel, Sand & Water
\\\ 12¢ 30* Gravel, Sand & Water - : :
Water Static Level 13°
Water Temperature 33
Pumps Make 60 GPil each
Punp Test Well #1 & #2 for 1 hour at 60GPM each, Water Static Level
: remained at 13°
Well #1 & #2 have 15' Johnson's Screen (Stainlesg Steel) #60 Slot
Extended casing 4' 8" above gréound level on both Wells
Installed WEBTROL 708TCl54-3ph Turbine Pumps
*Pumps set 21' drom top of casing
Installed 15' Copper Heat Cables down Well #1 & #2
#EZ-CU~-15~2
300W 120V 15' 2.5AMPS
23" Pipe between Wells & Pump House has two (2) separate Heaf CaBles
.which are Auto-Trace Self-Limiting.

?brt Yukon School -
Contract P-786
DB 131-4-29140



-': ] r

WATER ANALYSIS TETOST FOmN o 3115774
“ei! Penart 2o: ANCE WAMNUTT, ADMTYI. OFFICER T
CFFICE CF ENVIFOMIOIWNTAL ¥IALTH C 705 .
P, Q. RCX 7-741 : ; FAR 071975

ANCLORANE, AX 99510

NAME QR LOCATTON: | ';": i~ /‘ L’,'b( /{C‘;’:-' C')pr;}y:b{ﬂ tf-q S‘ﬁf_"‘ﬂ

a-°'1ﬂ

-y

_:. -r,ll

- —_— ———— ——— S—

_—, ' _
COLLICTED EY: \/a /- T besnn AT DATER /¢ /=~ BOUR: S06 Fom
WATER SYSTREM
1. Well 'vae_,Ph S of Lepth -:,g:z:’ e d . Gallons per rzinute_éc
2. Surface Water: Temporary / /  Permanent [>7
3. HNurzber of Lomcs Sexvad: S“JIJ/ (Ornm 'dhrp- Sbats OQ}CO -B!d -
T &. Treatmeat: /X7 Yes [ [ XNo New or Lxisting Source éryer:yuo
) , /
PURPOSE OF ANALYSTS
_/__-:7 1. ¥ater Approval for Building Permit. | (Column 1)
/ [/ 2. Routine Analysis. ' ' (Column 1 & 2)
/X! 3. Specizl: C(heck Specific Items for Analys: (Colurms 1,2,3)
COLUMN 1 COLUMN 2 coeLra 3
_Analvsis Limits _ Anpl. Limit Analysis LImitc
Cron (Te) i 0.3 | Mapnesiem | |125 Bodiem (Rz) | 700
Filroride (¥) i {t 1.% ' J(FP) { | Potassiur (¥) i :
hlaride (Cl) ! i 250 | Calcium 1 [ 300 [SuT fate 1 :
(P LG5 goodi 1 (Ca) - ; i 1(S0%4) ‘ l 252
Thoschate 1 30 poor! [furbidity ! i S| Suifit ! i
f*otal Vsrdness | | 50 soft{ Lcior u P15 ¢ |l"""("(',";) ! T 5.
. ey - ins 1 i . i 'oan
: ! 300 hard] Ricarborate | igo%g ijtraz (N02)_i L0
nprareonta I |0 l.(}|co3) I 17500 ’Suqmncod { {
| | 6.5 |poor } | Solids i
: | 8.5 Cartonate | | 350 | Arsenic (As) IRK
et | idkedinity T 350 Copmer ) S
© Lorductance ; . | lotal Dis- ! f} Cvanide (Cn) | i O.
" isolved i 500 | IPhenols : | 0.
/294/5/ 2/2‘9/7.‘-'7— L‘Solids | lzinc (2n) i | 5.
lzriun (S2) : R
conteNTS: e uportd of il TaslT=w - ' Cadmium (Cd) i i 0.
1Lead TH) i P 0.
Ol ¢ rodit Az Wﬂ-ﬂﬂw A&/rﬂ/’lﬁ iraw lrd iSiiver {Ae) i ([t
Mercury (Up) 0.
L D,

./ ;fanganese ¥
MW_Ji*_#L@I&f‘ L0/ ‘Fi@'—/ L_)Ji ——

TNCTRUCTIONS - L—

Z/Q&/%?.£Y24L41%h. -

1. Cinse contaiuner severnl times in water source to be sampled. '
I'ublic Health Laboratary

2. "lace cap on sarplc contafner ({rmly. ") o, Medical Arcs Kldp.

!ouch J
- U"Yara eanrnle In carter maltler. and forward to: m) Juneaur, Al oaamm

ok
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:u.:ncfo SALT LAXT CI!.Y - _} -y, T"'“ -_'{:“' e __' e - !_(‘ 1= ang cr_aa:.
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POST OFFICE BOX ADT2S + FoetiAlin I ALLS/AL 3370, - "B27. «79-20 3

CAZLE ! TAMIMNMORT Ll 23T 387

June 30, 1976

Office of the Service Unit Director
Department of Health, Education, and Welfare
Alaska Native Health Center

528 5th Room 210

Fairbanks, Alaska 99701

Attention: Tom Hértri;h

Dear Mr. Hartrich:

The two water samples received by Dames & Moore on June 23, 1976 have

been completed. The requested parameters and their respective values appear

below.
Parameter N Value
- Untreated Well Hatergéﬁf'Treated Well Water
pH, pH units 7.7 £.3 7.8
Total Alkalinity, mg/1 as CaCO, 134 2 136 135
- Bicarbonate, mg/1 as CaC0, 134 1y - b 135
Carbonate, mg/1 as CaCO, ' 0 O . 0
Total Hardness, mg/1 as CaC03 147 =<0 156 - 147
Calcium, mg/1 43.5 sk U 43.5
Magnesium, mg/1 9.3 3.k . 4% 9.3
Irvon, mg/1 2.3 2.7 2.2 0.1
Sodium, mg/1 2.7 b 24 273
Manganese, mg/1 0.4} .48 0.41
Chloride, mg/1 2.1 i °% 34 RN
. Fluoride, mg/1 - 0.29 O.1 0.31
C Total Phosphate, mg/1 PO,-P 0.17 0.08 (.08 ]
Sulfate, mg/1 23.1 b 23 23.1
Total Dissolved Solids, mg/1 127 2271 93




()

. Parameter Yalue

Untreated Well Water Treated Well Water
L Cation, me/1 3.15 3.05
z_Anion{ me/1 3.26 . 3.30

i
t
H
i

Insufficient untreated sample was provided to allow for an accurate
nitrate determination. Tentative nitrate concentrations were determined

as 44.7 mg/1 N03—N for the untreated sample and 21.9 mg/1 NO3—N for the
treated sample.

If you have any questions regarding these data, or if we can be of
further service to you, please feel free to contact me.

Very truly yours,
Dames & Moore

Frederick L. Smith
Project Manager -

FLS/vah

cé:.Mercedes Russell

@2
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[/ 1.
- XL 2.
- INJ 3. Special:

e

a11 thort tO'

L

..Samphng Site:

N‘\Cl[ IIN"‘FTI' N‘f IH

nrr[rr"

OFFFICE OF EMVISONIEHTAL IM\LTH
-P.0. BCX 7-741
AHCHORAGE, ALASKA 99510

(r }[. -[.:'a TN,

",
2

Routine Analysis.

:..!;/ t.{}‘ {/

\ “ . .
,"u. 1 \I \‘.’-J-!"J-

DaL 03—09 N |
of Village: [T. \f:,t/m _/U//*“f/a. 99796 MNara of SourC° FTrotler /’h./‘//ﬂw

Collected By: J_C’/.N 7/:@:.%& ci.T.
- WATER SOURCE (circle onel) £~ 850

Spring, Lake, River, Creek, Ditch, Slouch, Other:
, - Sample Description:@reated, Other: {Describe) /ivec? from el !

PURPOSE OF AMALYSIS

Water Approval for Building Permit.

Circle Specific Items for Analysis.

(C‘oiurm' 1 }

“ (Columns 1 &' 2)

(_Columns 1, 2, 3)

coLumy 1 COLUML 2 COLUNMY 3
) Limits Anal. Uimit . Analvsis Uieits
_ tlron_(Fe) .08 0.3 |i‘acn2sium 52 125 |fScdium (Na) | U
Fluoride (F) | od/ | 1.5 (c) ’ Potassium (K) | |
~ Chloride (C1) | =¢ | 250 'ralcium Jef, 5 300 |[fuitate -
.t (PO4)| .05 ceogj| (Ca) ‘ ($04) 230
__~j’hosphate 0100 |30 pcor)Tursicity & 5 [1Suitite
Total Hardness 59 50 so7:|:Zolor 4 15 |**{SCn 5.
T J 203 hardliZicartcaatel 26 |ytizrare f:'l!{"_'_qu 1)
- [Detercents C [ 0 (HCC) , lecod Kuscenced
-} ] " 6.5 7 7T [Ts00 Sflus__.__/ R4t :
S £e8 8.5 ~loeor [Brsenic (AsV>i gicce i 9.
- Specific Carbcnate T 350 |fcover (Lu) - v
+ IConductance /4 \kalinitv [ - | 33C (f¥zrice (Cn) 1 i 0.
s otal Dis~ PLEN0IS l S
S frod Wual77 solved /16 | s00 |@Ec (Zn) i B
) : ' Solids _ligerium (Ea) oL
B _ Ladmium !_(.'d) | Lo,
jﬁT . ; (Fexd (Fb) ~ [ c.lz © 5.
; Comnents d/‘m’lLuyr,a,pmJ Aomephie fo ¢ 0‘/’:511-53-(?. Bﬁ er (,-j I ¢
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WATER ANALYSIS REPORT FORM J

T Vi \"c‘f‘”i’c- O e NN =7 ¥4 7 Illness Suspect
\{ail peport To.‘h.:?"’ _("\(" L}‘\'\f_’iﬁ:{\\\\v'\\ vV \.\__: c"-’ r ©EYIraY (-w._.{plain 7;',’,/} 0’./{(_/?_:}:.{' ';//.r/{_/
( &*\ \\»ﬁ-\ \"x\x' MM S \ SoNS N e -
!\ DHNTC ' C fim -
e _\M_ N
' ' ™
Name S w8 DN//:N& ( Tf’ “": \ c«‘x\\\Jwa\ ¢ @
e ‘_'- 5 \‘_‘_____:-.
Collected By, m,j L L /71’////// q C(. Li¢. bate f2- 26 Hour
Legal Addres!s of Property: Lot \ Block - U.S. Survey {#
i WATER “SYSTEM
: \ : (\ \v/t LR vy \—> I-“'{H { . -\"')"\(
1. Well Type (d“ <oy G Depth A Gallons per Minute \C\ C-X°\ \
2. Surface Water: \\\Q\l‘-{-_ Témporary _[_7 Permanent g
3. Number of Homes Served C‘:‘t‘-__\f_f-.\___
4. Treatment: / / Yes NS No
L £
PURPOSE OF ANALYSIS | ‘
/7 1. Water Approval for Building Permit. : (Colum 1)
"D 2. Foutine Analysis. (Colums 1 and 2)
C:? 3. Special: Check Specific Items for Analysis. ((Columns I, Z and 3)-
1) AGEFYSiq  Limits (2) Analysis Limits (3) Analysis Lims
a (Fe) {\_ c.ed DO0.3 R fb'_lagnesim 2 | 125 Sodium (Na) s 1 220
~ oride (F) | O.¢ i1l.5 ~{ i (Mg) 2 ) Potassium (K)§ &£ / !
Ciloride (Cl) | {250 Y iCalcium : Sulfate ! :
D 3 = 4.3 300 - 22 | 2
hosphate (T94) .05 30001 Ca) | (S04) g v 250
i 6.00 30 poor; {Turbidity / i3 Sulfite !
I'otal Hardness § i 50 softi} {Color I J 1 15 *(S09) j_ 5.C
~ /.7.5/ 1300 hardy ;jBicarbon- 25 good {Nitrate (N03)_;’a.7‘f/ ! i9.
) ' ' ' ) - .
::tergents { 0 ? 0 1 a';e /3‘?/ 500 poor S.:spe'mded i P !
i b o) I - 1 1.("4C04) 1 Solids | I
- _ | tCarbonate | O 350 Arsznic (&s) § d.00 | 0.C
Specific 1 ‘2%?) Alkalinicvy N/ /3 w7 50 Copper (Cu) I 1.C
Conductance Toetal Dis- _ 500 Cycnide (Ca) 0« uteky 0.C
olved o d Phenols "C'u‘E Doted s 0.€C
)920‘0( ,/,}/7_9 Solids Zinc (Zn) .mﬁ.{/ m‘ 'S-C
: ) Barfum (Ba) ! Sewip/e s 1.0
SANITARIANS : {o.C
COMMENTS : . |Cadmium (Cd) | [ 3 2.8
. Lead (Pb) [ 19.¢c
Silver (Ag) 1 9.C
Mercury (#g) / j G.¢C
Manganese (¥n’; O //—?/_E 0.C
o A - i
gl Tl ALY T £ ] {
2 b rﬁg%ﬁ O ] {
S = e | L
:
. ' & bé)/ 21/
~— DEPT. OF ENVIRONMENTAL _ _ _
CONSERVATION
NRO
*

R{‘Ho': ag Ta- PR | Mam e o f o e (74) Instr‘!ct_{oﬂ:- on n._"("""



CIATL U3 ALASEAN

DEPARTHENT CF ERVINCONMENTAL CONSERVATION

)

COUGLAS LAGUGRATORY FACILITY =
VILUACGE SAFE *WMATER POOGRARM
TOBREC COMPTLETED Y SANMPFLEH
Samma Lourca o Locstian Coilactied hy —
275 Yuron River Joan Thomas
anln"r.‘:.s i Sample Mumbier
River water 1in front of town 193760
Villaoa State . Zip Code Sample Date
Fort Yukon Ak, 4/7/80
[j Surfaca Viater O Ground Water
[E Untreatod Water G Treated Walter
[E Routino Sample O Special Purpose Sample
Laboratory Analysis Number Reccived by Date
80040931 Parry Mothershead 4/9/80
Limit Lirm'_t
Mg/i Mg/
Arsenic {0.05) - IT R Chioride T K
A e fol 7T Fluoride (2.41 11K
Cadmium  {0.010) . NI1D Nitrate — N (10.) | N U
Chromium (0.05) L N Sulfate 2| 8.
lron (0.3} Q - 1316 Carbonate Alkalinity ] 21 0
Lead {0.05) TR TFR @ 180° C 116] 6] ,
Manganese {0.05]) - 1514
Marcury {0.002) . NI{D
Selanium (0.01} . M pH / .l Ji
Sitvor {0.05} . NID Turbidity 11 071 wru
Sodium (250) < TR | Ceolor 115 . PCU
Calcium 510 Conductivity @ 250 C 21712 pntiosicm
Magnesium 1 0 .12
Potassium ] .5
ND=Not Datected
TR=Trace Datectod
Tlate Analysis Campictad Signaturs ol Lahcratnry SUSErve Gr Duaste Reprorted
5/7/80 ) '/T?, ‘/ﬂ/_z;______‘___ 5/6/6G |

16.319012/73}
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Speciiy the exact .,ample loc:aition so thu’c iz .no confu51on about”
where the sample was collected. Include a writtCn description L
1

and a map or sketch. foo 7 Qﬁ:?‘y st
) . . / ’ L T - 0(-/'7/-71'7 AL\_S_

-

—_—
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Color [f%?;ég4;/f‘,.

] Ia;qe f7a“c;£%// : _ ‘ ' S - ST

Odor-- T lpan 2 t
[ 4 .
Turbidity QL ¢

Describe the area immediately surrounding the sample site including
nearby honey bucket dumps, oil storage areas, laodiills. ect.

ﬂn.---

Llabel each sample to include:

Name of Collector \.éi')))’) %ﬂ/?f/{? S
Time and date of collection OY-(O 7 — ¢ o Y00 Aun
Date sanmple mailed ] L/) 7‘617 ~ 90 ' | -

-

Water temperature

Sample depths/distance from
shore (for surface sources) !

Tidal influence (if any)

-Approximate flow rate '

Depth of well

Pumping rate and drawdown of well

PH

:£1 Raw vater : , * {3 Treated vater . )
' i /~/ ] ;
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APPENDIX 4

Selected well dnillers’ logs, aquifer test data
and ground-water quality data for Fort Yukon, Alaska

from U.S. Geological Survey village files

APPENDIX A-4



DATE: 01/18/94 GROUND WATER SITES WITHIN 10 MILE RADIUS FT. YUKON, AK (Lat 663400 Long 14531600} PAGE la

(%2)

ALTITUDE
DATE DEPTH OF LAND WATER LOCATION LOCATION TYPE
WELL OF WELL SURFACE LEVEL DISCHARGE MAP MAP OF LOG
SITE-ID LOCAL WELL NUMBER CONSTRUCTED (FEET) (FEET) (FEET) (GPM) NAME SCALE AVAILABLE
663337145143201 FAD2001217BBCC1001 51574 -— - - -= -- -- -
663332145124701 FA02001217DAADL 001 01-01-5% §2.0 425.00 -- 30.00 FORT YUKON C-3 63360 -
DATE: 01/18/94 GROUND WATER SITES WITHIN‘10 MILE RAPIUS FT. YUKCN, AK (Lat 663400 Long 1451600) PAGE b
ASSIGNOR
OF OTHER QOTHER
LOCAL WELL NUMBER QWNER IDENTIFIER IDENTIFIER
FA02001217BBCC1001 51574 - - -—
FARO2001217DAADY 001 USAF FT YUKON UNKNOWN UNCONSOL
- FT YUKON AFS WELL 1
- AKRG 50009

AKRG refers to AlasKa ReGister, an lnventory number assigned Lo

wells when "Well Schedules* were filed in a paper data base.

DATE: 01/20/94 PAGE
cool S8ite ID (station number) 663337145143201

Co02 Type of site W

c004 Source agency code USGS

CRo6 District cods 02

coo? State codae 02

coo08 County code 250

coaos Latitude 663337

€010 Longitude 1451432

co12 Local well number FRO20C1217BBCCLO0L 51574
cQ20 Hydroleglic unit code 18040403

Cco40 Pate slte record last updated 19930709

Ci03 Date =2ite record created 19860314

c712 Data availlability in other Ground Water files NNNNNNNNNNNNNNNNNNNN
ceo2 Statien-type codes MNNNNYN

CB803  Agency use of site code 2

Cgis Locator sequance number 01

c900 Station name

FA02001217BBCC1001 51574 FT YUKON COMM WELL
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DATE:

Cco01l
ceo2
€003
C004
co06
co007
coo8
coog
co1l0
Co11
€012
Co13
coi4
Cco15
cole
co17
cols
col9
c020
c021
co23
co24
co27
coz2g
€040
€303
c112
ceo2
C803
C815
€900
coe0
Co63
coe4
C065
co66
€723
C754
C755
ce59
co73
co074
co75
c724
C756
€757
co7?
co78
co79
€725
c58
€759
€901
€147
C148
Cl50
C151
cl152

01/20/94
Site ID (station numbar)
Type of site

Reccrd classification

Source agency code

District code

State code

County code

Latitude

Longitude

Lat-long accuracy code

Local well pumber

Land-net leccation

Name of location map

Scale of location map

Altitude of land surfaca

Method aititude determined

Altitude accuracy

Topographic setting

Hydrologic unit code

Date well constructed

Primary use of site

Primary use of water

Hole depth

Depth of well

Date site recerd last updated

Date site record created

pata availapllity in other Ground Water files
Station-type codes

Agency use of site code

Locator sequence numbar

Statlion name

Date of construction

Name of contractor

Source of construction data

Mathod of construction

Type of finish

Racord number for constructlion subrecord
Record type for CONS subreccord of CONS file
Last update for CONS subrecord of CONS file
Parant seq. num. for HOLE subrecord of CONS file
Depth to top of this interval

Depth to bottom of this interval

Diameter of this interval

Record number for hole subrecord

Record type for HOLE subrecord of CONS file
Last update for HOLE subrecord of CONS flle
Depth to top of this casing string

bepth to bottom of this casing string
Diameter of this casing string

Recerd number for casing subrecord

Racord type for CSNG subreacord of CONS fila
Last update for CSNG subrecord of CONS file
Parent seq. num. for CSNG subrecord of CONS file
Record sequence number

Date discharge measured

Discharge

Source of discharge data

Mathod discharge measured

PAGE 2

663332145124701
W
u
USGS
02
02
250
663332
1451237
T
FAD2001217DAAD]1 001
NENESESL17 TO20N ROI12E F
FORT YUKON C-3
63360
425.00
M
25
u
19040204
19560101
W
P
2.0
42.0
19930803
19860227
YYYNNNNNNNNNNNNNNNNN
WNNNNYN
A
01
FA02001217DARD] 001
1956
UNKNOWN
5
D
T
1
CCNS
19860314
1
.00
42.00
6.00
1
HOLE
19860314
.00
29.00
6.00
1
CSNG
19860314
1
1
19670807
30.00
5
R



(@)

DATE: 01/20/94

€702
c703
C159
€lé6l
crie
c768
€769
clac
cl9l
C?36
cT0
€771
€190
€191
C736
c?70
crl
cl19c0
C191
C736
€770
c771
cll5
Clle
cl17?
cils
€120
c706
¢730
c780
€78l
cl84
€185
cait
c7as
c785

Last update -disch

Discharge type

Date of ownership

owner

Sequence number for OWNR subrecord of MISC file
Raecord type for OWNR subrecord of MISC file
Last update for OWNR subrecord of MISC file
Qther identifier

Assignor of othaer ldentifier

Sequence number for OTID subrecord of MISC file
Record type for OTID subrecord of MISC file
Last update for OTID subrecord of MISC file
Other 1ldentifier

Assignor of other identiflier

Sequence number for OTID subrecord of MISC file
Record type for OTID subracord of MISC file
Last update for OTID subreccrd of MISC file
Other identifler

Asslgnor of other identifiler

Sequence number for QTID subrecord of MISC file
Record type for OTID subrecord of MISC file
Last update for QOTID subrecord of MISC flle
Beglin year of data collection

End year of data collection

Source agency for network data

Frequency of data collaction

Type of analyses - QW network

Network data type -miscellaneous

Sequence number for SPEC subrecord of MISC file
Racord typa for NETW subrecord of MISC file
Last update for NETW subrecord of MISC file
Remark-date

Remarks -misc

Sequence number for RMXS subrecord of MISC file
Racord type for RMKS subrecord of MISC file
Last update for RMKS subrecord of MISC fille

19860314
P
1956
USAF FT YUKON
1
OWNR
19860314
UNCONSOL
UNKNOWN
1
QTID
19860314
WELL 1
T YUXON AFS
2
OoTID
19860314
50009
AXKRG
3
oT1ID
19860314
1958
1972
UsGs e
I e
3 e
QW -
1
NETHW
1986013114
19866227
GRAVEL AQUIFER
1
RMKS
198606214

PAGE
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IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR

GEQOLQGICAL SURVEY
A-32 Washington Auditorium
washington 25, D.U.

October 2, 1957

Mr. Roger Waller
Ground water Branch
U.S. Geological Survey
Box 259

Anchorage, Alaska

Dear Roger:

While picking through all the 1little pencilled notes and
scraps of paper with tid-bits of information picked up during
the summer, I note one that mentions a botanist or some such
person running off{ with the samples collected from the Fort
Yukon well drilled by the Alaska District CE. I wonder if you
have succeeded in tracing the man's name. I am sorry I didn't
see Jim iloy at the meetings, and that I didn't allow time to see
him afterwards.

Adso sorry to have missed the little get-together you
had after the meetings.

Cleo and 1 deft Snowshoe Lake on the 23rd of Sept after a
few days of 8now, had a good flight out and are getting setiled
back into our usual rut again, This year we get to see the
fall colors twice— as it is still a balmy 75 or so in D.€. and
the foliage is still more or less intact.

1 appreciate any lead you can give me as to the identity
of the man who made off with the samples from the Fort Yukon
well. I believe it is important to try to contact him about
getting a split if one remains or if he is a specialist trying
to get the desired information as to the age and mode of
deposition of this material.

Any helg you may need from me in the Copper River or Yukon
Flats, just ask-- you may not get much help if you ask where to
drill for water, but perhaps my notes would be helpful,

Sincerely, .
. —Z'L'_—tf—"'.
-2ohn R, Williams

Geologist

(81)




fiiof atan o~ o
/éf__.t-..l‘.'._ s

o o v

Geology Section-

Alaska District, Corps of Engineers
Klmendorf-A.F.B,

Anchorage, Alaska

Dear Mr. Boy:

Rogér Waller of our Ground Water Branch has recently checked
with you about the identity of the botanist who collected samples
of the DE wall at Fort Yukon, Alaska.

In .turn, Roger/ has turned the namo over to me, and I am
enclosing a copy of my lettar to him for your information

Thank you very mach for your help. I hope we can either
recover some samples from this botanist, or perhaps abtain

the information we need on the age and depositional enviromment of
the blue silt from the Fort Yukon well,

Sincerely,

John R, Willfamsg
Geologist

(62



A-32 Vashington Auditorium

October 10, 1957

Dr. George Tulloch
Department of Biology
Brooklyn College

Eadford Averme and Avemme H
Brooklyn 10, Ne Y.

Dear Dr. Tulloch:

I have been informed by Mr, James Roy of the Geolegy Sectien,
Alaska District, Corps of Emglneers, that you obtained samples
from a wvater well the Engineers were drilling at Fort Yukon, Alaska,
in the fall of 1954.

In 1948-1950 the Geological Survey made a reconnaissance study
of the Quaternary deposits of the Yukon Flats, the vast alluvial lowland
surrounding Fort Yukon. I am now preparing the final maps and
rerorts. Mr. Roy has kindly supplied the-driller's log of this
well for use in this report, but cannot furnish &ny samples of
the materials encountered, THis well is important (2) because it is
the only well in the region that penstratex the surficial alluvial
gravel end (b) becanse it extends to withim 20 feet of present~day
sea level without encountering hard rocks like those which form
the hills surrounding the lowland.

From what we know mfrom the driller's log, we can only postulate
that the deposits of blue gilt which lie beneath the 2lluvial -
gravel are quiet water deposits; possibly of marine, estuarine,
or lacustrine origin. As far as age is concertted, the deposits
might range from Quaternary $o0 as far back as late Mesozoie.

It would boe of great interest to me to learm whether your
examination of these samples has enabled you to dstermine the
enviromment of deposition (estuarine, marine, lacustrine), and
whether there are microfossils that might give a clus
as to the age of the blue silt from the Fort Yukon wall,

Sincerely/ youx's;

CC: files 2 John R, Willjams
James Roy Geologist
Roger Waller




John v, #williems, «wllitery .zology Jctober 8, 1957
washington, O. C.

Koge: &. wuller, Ground weater
iachorsge, alaska

Eotsenist who stQF the_samplesl

I just called Jim hoy und he gave me thre neme of the
men wno toong the swmaples at Fort Yukon. iie said that the
man siay not be &t this address @8 it was o coubple years ago.

The men was botunist.
Df. George Tulloch
Uepartment >f usiology
brooklyn College
bedford ave. & Avenue H
srooklyn 10, N. Y.

I cope your seerch for the informetion will be success-
fulf. Let wme know ir 1 can be of rfurther inelp.

I envy you and your seeing the fall colors twlice. It is
my favorite time of the year. We are heaving bqptiful weather
now. Nice snd nip.y every morning.

Thanxs ror your'offer of help-if I may need it-on the
Yuxon flats or Copper kiver. I hope I have the opportunity

to askfor it.
L
¢ L
Gl e

iy

#4)



FORT YUXON

The site at Fort Yukon is near the villase and esst of
A\ ﬁwmmwwmdﬂpw.:omvwdmwtmmmwmmmbmmHNSmHoomﬁHom.

AW/ The Fort Yukon eres is descrived in Frofessionsal Peper
@ 26L-F. #dditional inTormation adds to the xnowledge of the
arca, &< follows:

A deep hole was drilled about 23 miles ecast of the vil-
lage. rermefrost extendell from the surface to 320 Teet.
Rater-bearing silt (?) occurred froam 390-425 Teet. The
material was too fine to permit developing a well. The hole
wes extended to 440 feet before ubundonkng. 4 test pit dug
a thousand feet awuay Trom the well {near & slough) encount-
ered thawed sund end gravel near the surface. The 20-Tcot
nit produced 6-10 gallons per minute on testing I1n November
end adargh of the 1954-55 winter. A B0-foot well wee con-
structed near this location &n 1955 and has been operating
success™lly since. -~

P It sppears that water wight be found at shellow.depths
4t neer Hospital Lake {an/ abandoned meander?) or similér bodies
of water. Digging or jetting & well under these conditions
seems feagible,

——p
+

The reported Z37-foot nole {p. 125 of Professional Pa-
per 264-F) that encountered bedrock at Fort Yukon seems in
error from more recent informution, as glven cvove. No
gdditionsl informetion is svsilable on this report.

The school &t rort Yuxon hes & watur-intzke structure
in the cnennel of the Yukon River. Agparently much dirfise
culty nes been encountered in xeeping the water from freez-
ing end srotecting the structure from flood damage. They
gre reported to ve ‘thinkinig of trying for shallow-water
wells., Tney are looated about 1000 feet from the rospitsl
Lakxe also,
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AICHARD A DOWNING - COMMISSIONER

HVISION OF WATE®R & HARBORS

DIVISION OF PROPERTY 8 SUPPLY

December 18 1961 DIVISION OF EQUIPMENY OPERATICN
]

SQUYHEASTEAN REGION

Re: Fort Yukon School Well

Mr. Roger Waller

U. S. Geological Survey
501 Cordova Building
555 Cordova Street
Anchorage, Alaska

Dear Mr. Waller:

This office is interested In the future development of a deep
well for the school at Fort Yukon, As you may know, the original school
obtained water through an infiltration well; however, when high water in
1959 eroded the bank, the water source was lost. An investigation re-

.
P
vealed that there is a shallow well in the area, apparently in an old daf””'quv .

slough bed, approximately 1500 feet from the school. Sufficient potable
water is available from this well; however, there has been a considerable
problem of transmitting the water the approximately 1500 feet to the
school.

We are, therefore, interested in exploring the feasibility of
a deep well on the school site, especially as related to the future
expansion of the school, probably next year. We are unable to find
any data indicating a well might be drilled or the probability of water
at depth. We have a copy of the U, S. Geological Survey Circular No. 169

~entitled "Summary of Ground Water Development in Alaska, 1950"; however,

this report does not cover the Fort Yukon area., We would accordingly
appreciate being advised of any information that you may have on the
availability of water {u the Fort Yukon area and also whether or not
any subsequent publications have been issued.

Your cooperation will be greatly appreciated.

Very truly yours,

Lednar Loéell, Director
LL: sew Division of Buildings

7

'T’E'.
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IN REPLY REFER TO:

(Tl fHusks
UNITED STATES [t whe

DEPARTMENT OF THE INTERIOR b
GEOLOGICAL SURVEY

Water Resources Division
Room 501, Cordova Building
Anochorege, Alaska

December 29, 1961

Leonard Lowell, Direotor
Division of Buildings
Departasnt of Public WNorks
P. 0. Box 1381

Juneau, Alaska

Dear Mr. lowell:

This letter is in answer to your's of Decsmber 18 regarding the
feasibility of obtaining ground water from & deep well on the sohool
site at Fort Yukon and whethar there are any publications on water for
that area.

Only one deep well attempt has been mads in the Fort Yukon aree.
The Corps of Enginssrs drilled & hole at their site esst of the villags -
of Fort Yukon. The subsurfase sonditicns found there probably proevail
under the sehool site. Their report showa that ground was fresen to
a dapth of 890 feet. Water-bearing silty sand was encountered in tho
fntervel from 390 to 485 feet. Fifteen feet of non-water-bearing silt
vas ensountsred below. They could not develops a %all in the water-
bearing formation ss 85Y of the material passed through a 100-mesh
soresn. Ths hole was abandoned.

This test does not rule out the possibility of encountering coarser
greained material at a similiar depth, or ocns at a grestear depth, at the
sahoaol site. The fast that & water-bearing formmtion is present is
encouraging. An sxperianced driller with adequate equipment should be
eble to produce & well from this formation. Sand or grevel pasking
& vell solves similiar situations in other parts of the U, S. If
soarssr materisal is present, a normal soreened well would be sdequate.

Shallow dug wells or gallery-type wells, such a&s wes ariginally
construsted and ths one evidently supplying the school ucw, seem to be
pore prestioal in that area. However, they have to be conatrusted near
the beank of ths river er & side channel with the hasard of flooding and
bark erosion. It is believed that the original installation was
“doomed” becsuse of removal of the vegetal gover in the area--wvhioch

&)



peruitted the perwafrost to thav--which permitted the bank to eroda
faster. Perheps another undisturbed site upstream (?) & little weys
might provide a more sconomiocal installation to construot than trying
for a deep well. Of course, a successful deep well should be less
ococstly to cperate and maintain.

There are no publiocations on water potentiml of this arsa that
wo are aware of,

Sincerely,

Roger M. Waller
Geologist in Charge
Ground VWatar Bransh

(68)
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IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SUR'VEY

- Water Resources Division
Room 601, Cordova Building
Anchorege, Alaskn

January 15, 1962

laonard Iowell, Direotor
Division of Buildings
Departmant of Publio ®Works
P. 0. Box 1361

Junoau, Alaska

Dear Mr, Iowell:

In reference %o your letter of January 12 on ground water at Fort
Yukont

Enslossd is a ocopy of the Corps of Engineers waell log es copled
from their files by us. They gave us perwission {0 relsase it to you
end stated there is no report, other than the log, whinh vould be useful
to you. Mr. Willard Knopps reported ths sbove.

The Distriot and we belisve permafrost was not enocuntered at the
425-foot lavel. Regardless, the watsr would not be in a “pockat", because
it wvas not highly mineralicsed. Genorally, all "fresh"™ ground water cen
be sald to have a sourcve of recharge and a point of discharge with
varying slov rates of movement betwaen.

8inoerely,

Roger M. Waller

Geologist in Charge
Ground WNater Branoh

Enclosure
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Re: Deep Well; Fort Yukon School

-
e

Mr. Roger M. Waller e T
Geologist in Charge, Geological Survey

Ground Water Branch, Water Resources Div,

Room 501, Cordova Building

Anchorage, Alaska

Dear Mr, Waller:

This will acknowledge your informative letter dated December 29 per-
taining to the feasibility of the deep well it the Fort Yukon area, We note
that the Corps of Engineers drilled a deep well at their site east of the vil-
lage at Fort Yukon and iudicated that the ground was frozen to a depth of
390 feet, with a layer. of water-bearing silty sand from 390 to 425 feet.

We are wondering at this time whether or not the ground was frozen
below the 425 foot depth indicating perhaps that the water-bearing strata was
in a pocket or whether there was any perma frost below this level., We would
also appreciate being advised on whom to contact in the Corps of Engineers to

determine whether or not a report is available and in particular a copy of
the well driller's log.

Any information that you could further furnish will be most helpful,

Very truly yours,

Leonar kﬁSEEfl, Director

LL:ij Division of Buildings

cc: Department of Education
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ANALYSIS NOTES

Lab. No. /é’c?éé

| YsIHAs
Source @_j:{ ((/g,(,@/ — -
Location :%/{7 , ?/fﬁ%ﬁ’u)
fz .‘I‘,. *. ySec:. T R ' Merid. Field/Office No.
Date coll. _/~R0-70 . Time Well Type Use
Coll. by WIJ‘?&, Depth (ft.) Ca‘sed to (ft.)
Field detns: Temp. (°C) pH Diam. (in.) Date drilled
Sp. cond. (thos) Eh Water level (ft.) .
Appearance Discharge Q
Remarks: W. B, F. Q:'
Owner
Percent Sodium l
' &
SAR '
L !
Free CO2 I |
Copper (Cu) 4
Zinc (Zn) L 4 [lf//ﬂ[[lf///////fl//ﬁ/ 77T 7777
Analyst —147}{ AW
» Date started _3-2-70 Date completed . S—= =70 .
» Checked by | ACF
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Field detns: Temp. (°C) pH Diam. (in.) Date drilled
Sp. cond. e.:a,,_omu Eh Water level (ft.) .ﬂJ.
Appearance Discharge E”IH
N/
Remarks: W. B. F.
Owner
Percent Sodium F H
SAR .
o —8
Free noN L
»
Copper (Cu) h
r4 A
Zinc (Zn) h Analyst- =N ITRTLER,
& Date started o' 7' " Date completed JANZ VT
s Checked by A __7 ACF
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A.

INVENTORY OF RURAL SANITATICN SERVICES

JAN /1979
Month Year

Village: FORT YUKON

Population: 714 Class: 2ND

Region: DOYON LTD.

Numer of Hames: 147

I. WATER SUPPLY

Domestic Water Use

Present Supply: ppy INFILTRATION GALLERY/ Adequacy of Present Supply:

RAPID SAND FILTRATION,/ FLOCULATION GOOD QUALITY AND QUANTITY DRINKING
WATERING POINT/TRUCK DELIVERS TO WATER/RAW WATER Fe 2.3 ppm/TDS 127
SOME HOUSES/50 GPM FROM TWO WELLS ppm/HARDNESS 147 ppm/TREATED WATER

Fe .1 ppm/HARDNESS 147 ppm/TDS 193 ppm

Planned Improvements in Water Supply: PHS HAS PRELIMINARY PLANNING MONEY BUT
PROJECT 1S STALLED BECAUSE OF EASEMENT PROBLEMS IN VILLAGE

History of Water Supply Projects: 31973 . WATERING POINT CONTAMINATED WITH
FUEL OIL - 2 NEW WELLS WERE DRILLED :

Industrial & Institutional Use

Describe User Present Supply Adequacy

MILITARY OWN SUPPLY/COMMUNITY WATERING SEE ABOVE
RESTAURANTS POINT FOR ALL OTHERS

SCHOOL

CLINIC

STORES (2)

OFFICE (2)

CHURCHES (2)

I1. WASTE DISPOSAL

Solid Waste Disposal Method(s): DUMP ONE MILE OUT OF TOWN/MAINTAINED AND
COVERED BY CITY '

Domestic Sewage Disposal Method(s): FEW HONEY BUCKETS/MANY PRIVIES

History of Waste Disposal Projects: N DATA

C%') (145)
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UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOQLOGICAL SURVEY
WATER ANALYSIS
Location Fort Yukon County :
Source Depth (ft) ____ Diam (1n.)
Casedto (t} ___ Date drilled Point of coll.
Owner — i
Treatment Use —_
WwBF WL o Yield - -
Temp (*°F) Apfear. when coll. _ e _—
Collected _Feb 6, 1973 By ... R ]
Remarks
mne ne
me/1 5/1 me /1 apd
s . dissolved ; 85 1.39
Silica (SiO2) 9,2 Bicarbonate (HCO3) i 1.39
Aluminum (Al) Carbonate {(CO3) G t .00
Iron (Fe) dissolved « 009
Manganese » 340 Sulfate (SOa4) 140 2.91
Chloride (C1) 2.7 =%
Fluoride (F) -1 _i_ - 006
i
49 2,44
Calcium (Ca) SAR .1 _
H
Msapgnesium (Mg) . 13 1,07 Nitrate (NO3) as N dis .06 : « 005
Sodium (Na) Diss 4.3 18 | Phosphate dis ortho .Q
Potassium (K) Diss T 2,5 .06 Sodium percent 5
Phos ortho dis as P « 00
Total | 3,76 Total © 4,39
mg/l ‘
Specific conductance a17
(micromhos at 25° C)
Disaolved solids: :
Cealeulated 263 pH 6.7
Residue an evaparstion at 180°C 1
Color
Hardness as CaCO, 180
Noncarbonata I10
Alk as CaCOg 70
Lab. No. Col 16439 Field No. Project USPHS

(%7)
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UNITED STATES

(October 1980 DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
WATER RESQURCES DIVISION

WELIL SCHEDULE 2 .
) 5787 U &' I Pield No...2: 3 _ > ..
Record by -..--.-_.-----W_}.q;.:?--.-:.-,--..-.-_/.!_;.-?}_MOfﬁce No. e
Source of dntn ........... E
. 1i Location: State . ..oooeeme CoUD Y e ana
Map L2 X ML CAA M«J)’t{dfaﬂdf ..............................
............. | S ¥ 2.0 SR LN Ig R o %
2. OONET! i v emaaacamnmcme e e Address ...camee e S
Tennnt .o Address ..... P
07311 U AdGO8S «oeemeem oo e
3. Tapography. M’--s‘::ﬂf‘:l’;? .................... ! |
4. Elevalion ____/;./{'..7____ ft. ggfovwa -------------------------------- ————— }---m-
5. Type: Dug,drilled,driven, bored,]atted.../.'.'.-_h (i.é ! 1
6. Depth: Rept, _-.:1.’..2.'..’.‘.’.- ft. Meas, ......_.. —aenn ft. ’ ]'
7. Caring: Dinm. 3—."_mté -:’:ﬁ- in.,, Type.eeee. |77 : """""" e
Depth.......... ft., Finisl . e ! I
8. Chicf Aquifer . e eeececmrene Prom _.._.e._... ft. 0 oo ft
(0321 7:3 - e reememmmee e mmmmrrmemam—— < m o et ——
0. Water level ... T A 10 BBOVE e
......................................... ~whichis_ . ... __._ft. ﬁgfo‘;g surface
10. Pump: Ty¥Pe e Capacity e G M, .
Power: Kind .o ceacaameeeo. e ebmeemremonen Horsepower coeceeecrcemencees
11, Yiscld: Flow oo .G.M.,Pump ... G.M., Meas., Rept. Enat. ..._.....
Drawdown ___._..... ft. nfter oo . hours pumplog - ..o G. M.
12, Use: Dom., Stock, PS., RR., Ind., Irr., Obs. oo ceev e e e
AdeqQUOCY, PO A DO OR o oo oo e e e acmees ammnmemnmm e een sma
18, QU Y oo oo TemP ceceeemccananes °F
Taste, 0dor, €0lor .o e e eeeeeeea Sample ‘fqe; ............
L84 F 4L L O OIS
14. Remarks: (Log, Analyses, etc.) o ocacuromiiiceccccscieeonc e mem e amac e amans

Y, 4, a0vrammfuY PRIATING OPFICE 1A—-"2R0T~1

- 2.2
»-:-'55- S’ Eg g




_— UNITED STATES

(October 1950)  DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Fen F Yl
WELL SCHEDULE 4

DBEG oot et eeeeeene V19 Field No,.25_
RECOTT DY e et om e m e a e rmm Office NOw e
Source of dn.t.a.‘.?_g ...... / '].1.-:'.-!.‘.".-.f:'.._-.{!.g'.‘...-.Q'.f’.f‘.‘j;..:'?:- :.’:..-.@.2../ N T
i
1. L‘ocation: State _.Z(-.{;SL(_(__I;L.---}S.ZZE- County ----2.7.__" :—.‘.‘;é-_r.).fl_... .........
Map . hend s L D v LA O e _:_Cﬁ.‘;{z_:_s__l:{&:i.a';..ﬂj.i\..{_ﬂ'
............ | 7 QR ¥4 1.1 U] LR, Ig R %
2. Quwner -_.!1{.5..',1_-{’.- ....................... Addrens ..o emmmm e ereveaemmmnnn
Tenant ... {1 catin S . Address _E£. ¢ ':1:‘_(}_{?1‘_ ................
Driller e Address ..o
8. Topography e ereecaccaee e e am—— e —nan
4. Elevalion ooeeer... SN SRS
6. Type: Dug,drilled,drlven, bored, jetted ....... 19._..
8. Depth: Rept.‘__._fz..ﬂi:-___ ft. Men8, .cooeeee.-... ft.
. Casing: Diam. o.... in., to ... in., Typ® ccmem- R M T
-\%cpth wammmae {t., Finish oo
&C'ﬁicf AQUSTER oo Prom - oo {440 e 1,
N OLhErs oo - e emmemmmae s saeamincam -
9, Water level ...._._.______.. ft rlx-:ce];ts ................ ~16.. .. ggf:‘g e mmrmnn
............................................. —.whichis .. __...__ft gg?ovxs surface
10, Pump! Ty¥Pe cooeeeceeceeee e meem Capacity eooeeeeeee G M omeeeaeea
Power: I{ind oo e Horaepower ..o.oooiiiianas
11, Yfeld: Flow o.cooeeee... G.M.,Pump .._..__..... G. M., Meas.,Rept. Est. ........__
Drawdown ... ft. after ... hours pumpPIng coeeenceeaccacemaane G. M.
12. Use: Dom., Stock, PS., RR., Ind., Irr.,Obs. ..cooeemeee.. e mmmmmaeeemm———nam———
AdRQURCY, PETIMANONCE . oo e e e eee e e e e emempm e e e eme st
) J LT Temp ceceeeameee °F
Taste, odor, colOr Lo e Sample ?qe: ...............
L085T18-28 o7 SO _
14. Ramarks: @R, Analyacs, e40.) &l A e —_
T 03 covemantar renme e vevmot
.

0o~ '7-5%-?" /\( DM{, ¢Vl —/u-;-/‘.

o-7 % /c”j M/(; MM‘?‘ AlrAa—

{//},"6 y :Z?L,AM%/ Kauatly St sl

?

/,/Z,cum.e/)’?(_z\/{( ,:};_ €. 7 /Q{L{A—eL
R "/.’./: Ad

2l t‘7 e
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© m’;}ﬁ"o) UNITED STATES
DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY
WATER RESOURCES DIVISION _ _
WELL SCHEDULE
Dato. March 18, 1959 o meanel 1"
Record by P.R,Lord e Office No.sv___
Souree of data_data copied from D.E,files-RW .
] \ '
1: Location: State_____Alaska __ = gv-.e,-...cgr_t.cf}?.d._‘.’-__.. ........
Map..Loel Yo (Cox ) —
7. .- Y seo. T IgR S %
3. Ouner: Y-S Army /D.E.)- Address ._Fort Yukon
e A L=
TOnARE oo oee oo e Nddross 2% miles from village
Driter..District Engineers Address .
3: Topography ?J £z } .
: . above s’
4. Elevation ....cooeer-.. ft. below - ST e
,{ Type: Dug, drilled, driven, bored, Ntted ..__ 1924
. h: ._.._...._{"Z" 0 - R
\B Depth: Rept see"'Bg.téﬁ R | _
§|7. Casing: Diam.. -in, to.. 22 I.n.\Type___ S
"’ Depth_______ft., Pinish lk
8. Chisf Aquifer S Uit wrom X280 4 to X211,
Others s :
9. Water Level .._.__Xt. m. 19 g‘gfgg; —
. - ts ft. BPOVO gy
- — which =% halow B ACY
10: Pump: Type. ' Capaelty e G M.
Power: Kind -\\ Horsepower
11. Yied: Flow:—._.> . G.M.,Pump ... _ G.M.,Meas,Rept.Eat.._____
Dra.wd}) —-ft.after ... hours pumplong._.. -G. M.

12. Use; Dom., Stock, PS., RR., Ind,, Irt,, Oba.
Adequacy, permanence _ﬁ_f/.:':.g.

Taste, 0dor, COIOT wmemeeeeececemeameann B S8ample N4 -—-ememe——-

Unfit for .
14. Remarks: (Log, Analyses, etc.) (Over) Hole abandoned

_flleas saoqploc colledaf —Ses oy LA

V. L OYDARMINT PRIRTIRG ¥PICE  186—03991-1

‘\\
~ Well located near site of powerplant c&%;\ :
Log: ‘ S

\

Material Thickn sg/ Depth
Silty sand - L6/ - L6
Frozen sandy gravel 102. 148
(Frozen) impervious silt 172 320
Impervious silt - 70 390
Silty sand (water)(ﬁ;eavedilﬂ().‘-ihi:asing) 35 L25

Silt (water shut off)’ 15 44,0

at 115' casing froze tight-24 hrs, to thaw out

at 210! drive sample-grey silt with thin clear ice
- lenses, -

Started hole with 6" casing - couldfi't drive bsymd 335!

Second hole 8" casing to 148!
6" casing to 380! &
LY casing to 425! o>’
' ke "! .
Water-bearing material: mechanical .analvsis: 85% pass#l00&P)
152 T#200
n
Hole abandoned,’ 0o’



UNITED STATES P
DEPARTMENT OF THE [NTERIOR
GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

WELL SCHEDULE
March 18, 1959

Date . 18TCH 1¢ : r19_ FmdNoFY 3

Record by .. PR, Lor‘d ..... —- Offic No e
Soures of data_.d21a dop_ied from DE files-RW 2//2/5%

9~136 '
{October 1950)

1: Location: State_Alaska ] C}uf:tyi%?{.@ﬂ_/ ...............
MAD e e mnm e ra e rmmmmman : .
........ 7 N Y 1. T N R Ceea %

2. Owner: ... Y. S.Army%:DE) éd¢q”\$brt Yukon, Algg&@_
Tenant ____... Addreu .
Dﬂer-?%ﬁ?f&f&.-gg,ggﬁ.efi- Ad A

3 Topography-._.'?.‘i%!ﬂ‘e hﬁr"l-'m Iou. . .

4. Elevation ... it. gl:fov; "L [ ----

5. Type: Dug, drilled, driven,bo d 9‘/1951/

8. Depth: Rept. 20 _______ { M L

7. Casing; Diam.__.____in,, to “"*in Type____

) Depth .oooeeee ft., 1"i!.'!j.ﬂlllf : W

8. Chief Aquifer .. \ From ... ft, 0 coen . 1t

Others _........ - { \’_ —— — ——
/\' 9. Water level ... ._.8_ : { - (ﬂ' 19--_... ;Efov; .........

/_v--) . —which is

10; Pump: Type . \ 7 ‘

ISR & ggf:; surface

; --- Capacity . — G M

Power: Kfad™ \ HorsepowWer oo oo

11, Yield: Fl w___..k\_- ‘M. Pump eceeanmee—e G.M,, Meas., Rept. Est. ...

/\l Drawdown w1 after 2% hours pumping lO -G. M,

12. Use: Dom., Stoek, PS,, RR., Ind,, Irr., Obs. ...
Adequacy, perman co ...

P)
13. Quality e Temp . 33°__°F.
Taste, 0Q0r, COlOT oo oo Sample .Dﬁ%ldl
HOE T {0 S . _— — - -

14. Remarks: (Log, Analyses, ets.) ...Qver

\If.\e" ;t__'._-;'<..|__-_m', - . R

-— —— — — p—

. §. SOYEANRENT FRINTINS OFFICE 16—82801-1

Location: 900t SSE-of deep hole, 18' north of. slough
1 'miles downstream from junction of slough

and rlver
Log: '
Materlal Thickness - Depth
'Silt,,tan (vegetal material to h') 5145 5'h%
Silt, blue-grey (thawed) . 3 g1
Coarse gravel with cobbles(4" ave.size)3t3n 11t7n
(probed) sand, fine gren. 201

(Froze to 1é"and from L' to 5!4")

Hit water at PALL

Land surface is 15-251' above slough bed

rﬂﬁﬁarch 195§J test pit repoened.

Water level & 1/3', 1 1/3'dd after 15 hours ® 6% gpm.

recovered in few minutes. Temperature_33°F
Conclusions that shallow well feasible near-slough

where thawed areas are-in the coarse material. :
Evideﬁﬁk’that gravels are present throughout the .

. Ft. Yukon area and on the river bottom,




9-126 UNITED STATES
{Ootober 1950) _
DEPARTMENT OF THE INTERIOR i
GEOLOGICAL SURVEY ,
WATER RESOURCES DIVISION :
WELL SCHEDULE
Date May 22, 1959 , 19 FinIdNo./’Y /
Record by -PR 2 Lord Office No. .
Souras of data .0 NOLES 4//2/57 pens 06 5. i
1 Location: State __Alaska County -
Map — .
....... Y oo 34 w00, ” T R R el
9. Owner: [2{11{#5' _K__Q_(},o 7’ 7 ~d. Address Ft Yukon
Tenant ..... o i 4 Address -
Driller. & e il 2 . Addreas e
38: Topography-_.E. *V"“‘ b,,.«/l(
4. Elevation ___..ooeee.... ft. %2100“ s ? amene
%5. Type @drmed driven, bo?@ jetted OV 1924,
\R 8. Depth: Rept. /_?‘_‘.'f.--.g.-- Meas. «meemmeea ,
N 7 Casing: Dmm._-?..‘:.-h to‘%_;..-in Type______. """" )
. Depth ---------- It., Finiﬂh\? Vf/ '{‘//Pﬁ/ Cﬂf"f ‘I’\J 1
8, Chief Agquifer emeienad ¢ Prom «eeeee e . to a1t
Others ...
Ty Ps re t. above
9. Water level -L-V___ 5"4 o T id A
- whieh {8 ft ggfo‘;s spurface
10. Pump: 'I‘ype —— l{ . Capacity .. G M, ..
Power: Kind . Horsepower .-
11. Yield: Flow-._-.....-./..G M, Pump.. ____..._G.M. Meas, Rept.Est,._.____...
Drawdowt.ee.-... {t. &fter -_......._. hours pumping - G. M.

12. Use: Dom., §toc RR., Ind., Irr., Obes.

Adequacy, permanence .--f:iféj _’Q_ /98687 m Urruces

13. Quality - Temp eemarmcaccnana-- °F.
Taste, odor, color _ - Sample gf: ............
Unfit for

14. Remarks: (Log, Analyses, eto.) .. ATCNISERoTSLy) | sy,

/-5 Dn,,/ r/é‘qf“/sanr:) fhse Livew /] ¢ @
F/AYP:)/’/‘- M-L

- ]
——LZ//-;? ‘/’%mm Tod ol Jasdmtek rRpTe 401!%‘(/{5%

-~

/57‘){(// vl 9v/rw/
MAy beo Froewel A v am Z}/,

/géﬁ;fﬁj %/J




UNITED STATES

(October 19600 DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY

WATER RESQURCES DIVISION

a ‘_ ' _‘._
WLELL SCHEDULE ‘710'1*// hom
DL - oo 19, Pleld No... A3 __..
Record by . za i LS 2Ty L6l Offce No ...............

Source of dalaﬁ;rzf) /}1 .},.Cc—? L(—‘-M/IL ......... / ........... 1YL
2 )[L\\,'\\ ¢ /J(c\}a--\ '3 ’/—-1.(,4 ZL!‘JA .C‘C /}7//.3 rJ' /1_4()

(29

17 Locctvon: State oo oeei e County ....................................
MAD e e mmmm e emmmmmemmamneveemEnc e erna
............ ) S QU 74 -1 S A I§ D S E‘v

2, OVNer: e eeeaeea Address e e emeas
Tenant e - —- Address ..o
Drliler. )J,_"\Is- A0S Address o ceane

fT.(LHuw Cetetd v bl

3. Topagraphy e

4, Elevulion _'[_3.’._5.';:_‘/2'{1;. gﬁ?ovv: — .----__:-.L.C__-E_S --------- e EOLEE R

5. Typer Duy, @ﬂrivan,bo:ed,ae& ....... 195477

6. Depth: Rept. A9 ... ft. Meas. .ocomernee. 1.

7. Cuaing: Diam. _..___.. in., t0 c.c.v... In.,, Type c—. |77 i i
Depth.......... ft. Fiolah . .

8. Chief Aquifer ..... ?-‘:’.":).'5—;’{1 ................ Prom coeeonaeene... ft. to ... ft.
L1 (Y < PN

9. Water level oo fr PP 10 BBOVE e
o e which jo ... . ft I‘;E?o‘:: surface

10. Pump! TYDO oo caene . Capaclty cooeeee G M,
Power: Rind oo Horsepower —occoooceamaaas
11. Yield: Flow caaueeeee .. G. M, Pump cee o aeaees G. M, Meas.,Rept. Est, ...
Drawdown .......... ft. after oooemeeeee . houra puUmPIDE eavecmecrcccanannaae G. M.
12. Use: Dom., Stoek, PS,, RR., Ind., Irr., ObB. coeeeeimmccmee e eeee e ma e
Adequuey, PerBO eI £ st amematammmma——eem—amemammem———————-
13, Qualitly e aaea A 4] « J °F.
Taste, 040T, COIOT —ommem e eeee e ean Sample }:ﬁ: ................
L08R (o U
. 14. Remarks: (Log, Apalyses, etg.) . ¢ 2200 A i*”(..‘ff_/.}:fzﬁ-'./,. ...........

AL ,f-j‘.--?ér.t:_\;;.-- f.\.:‘.-.-:»:é.(-...,t?..a,:J.-.'_.f/,z/g-;../.. A 2

--a---..------.---—.-------------..---.--4—-—---.---n-..-..---------o---.--....--.-------—-----—----—---

a. 5. conuuuul punting OFrict 1&8—N280}) -]
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0-185
9-183 UNITED STATES {October 1950}
Oc%)ber 1950)

UNITED STATES

DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY WATER RESOQURCES DIVISION
WATER RESOURCES DIVISION /a K v WELL SCHEDULE

WELL SCHEDULE ) —1 ('5‘24,1; Ry {
\ S - 1okl PieldNo.. fz ( Date..... 2.l 2 (¢ 24) 1058 Pleld Yo f L

! Vi A |
Eate 'C'l':\'j """ R T T Office N Record bgr K b‘)f ........................... Ofice NO. coueeee
P s 13 U ¢ NO. coecee e i 20 (¢
Source of d.xta[{/_H5(1/&.._:5:?.‘_1{‘_‘:'9_5.-_fa..F'..-{--Ay_-_-éﬁjﬂ.{t---t.{{--ﬁz.’éf{..{’.’: ..... Source of dataf ----------- 1!-:'--) -----------------------------------------

. : - (W 0: e
J=i Ly /K7 eyl 1: Location: Btate -_.@:.QLA.{!:@.‘A ....... Qannty-. Al
Lo Stato, STLBLISE, - : S T P s R

Map. EQ---.Z. V.'i/"iv_.. .g.:::j‘ ........................................... N B
N B e | G A 1.1 D) N 8 ) 3 S W
J | PO 1{ 860. veeeoenne. g A R e W ﬁ/ < /gl'r 1*
2 L8 Koo 2. Ouner: bl ad JINX _TNLa . Address ————am e emmann
2., Owner: __._J Z'( -j_f ___________________ Addreas £ L YL K@ ————————n o
r Add Tenant o cooeeeee. e —m———— e Addreas _ T,
__________________________________ 8 - .-
D"f“m" 5 e - DHUGE «eeeeeeeennnsspemrenseemoep eeeee AQArO88 —eemeeemeeeeeemeemaeee e
riller -—-..... ST E '''' i - 3 Topography...-.ff[o..‘fﬁi.-.éﬂ{.}.g_ ................
3. Topography..... ZEXXACel2) . s Hlevats ¢ above
, Blevalton oo b o | AU DY SN
4. Blevation -__/./.\-) .- 1t above __iﬁ ................... below o/ <
'-\} r Dite drilted. del M“b .d o : 10 5. Type: Dug,drllled,driven, bored, Jetted/y..__lg _,?
S vpe: Il“g' r ch ves,bared, jotted....... T 6. DeptA: Rept. _--,é»‘_Q _____ ft, Mess. oo oo e .
. Depth: LYY A S ft. Meas, ... ... 1t. Y PO SO IO S
o Cep I;p ﬂum o 7. Cassng: Diam, ........ fn.,, to........ In, Typeaee . 7777777777 T
« ASing. ARl o eaaa.. i s W i 3 APV e ' |
Y Danng fatn Finﬂlito ype Depth .......... ft., Pinish '
S {t., Pinish .. ~ .
:p e i to ] 8. Chief Aguifer _.._....... e- . Prom .. 4 T 7 ft
8. Chief Agquifer ... - Prom ...t to. ————- t. OLRET® oo
Others oo e — amm————— S -
e - rept above
rept. above 9, Water level ... ... IV mong, —---mmemeemcmseanas ~10..... A U
9. Water level oeee i ft — - 10, e S e
meas, below which i £ abovs surfa
— —whichis_ . _ft, gbi)ve surface T T - R below °
o Pu . : o ! G ;{0“' 10, Pumps TYPO coeeeee oo e Capacity woveeeemeeceeeo G M, e
10. P mp: I:PB '''''''''''''''''''' apao tj;i'“"____- PO T Power: Kind Lo e HOrSEPOWBE mnneeeeececaeeamaecnn
rer; Kind ... - - — D 5 €} v:1-1 00} ) o ,
0 Y‘";:r - S G‘::“;:w“ I 11, Yield: Plow oo G.M., Pump o oo G. M., Meas,, Rept. Eot. ...
* D“ 4 OF oroememene f 0 EUIEP momomoea e ’ l; eas., Leph. A ""5"1;; Drawdown ..._.. {t, after hours pumping ......__.. .G. M.
rawdown .......... ft, after ............ - bours pumplog comee e . M, 12. . . Ps. . ., ?gfé::—zf - __-",; LT,
12. Use: Dom., Stock,P3), RR., Ind,, Irr., ObS. —.roemeremeeemeee —— 12, _
Adequacy, PErINUDCDCE cn e e enec er o e me e sen e a s 18, QUOMY oo TOMD oo op.
18, QUALI Y e e e e et e e e e m e e Temp e °F.
Taste, 0dor, COlOT o et Sample Y_Nes ...........
LOE T 1 Y S et msemmem—m————————— -
14. Remarks: (Log, Analyses, €46.) woo e e ..;....._’,/
......... Lo oV e b, (3205 el scre
.......... — J. b, GOYEmMMINT FRINTING OPFICE 10—02491-1




9-185 UNITED STATES

{October 1950)

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

WELL SCHEDULE
Date._ /2~ %7 1947 . Field No.

Record by fe M. W -UC-'Q‘ OfficeNo, ..
Source of data ..z_&_é::’_-_____w G%...éﬁ /%" .

1:

Fo s e R

9.

10:

11,

13.

14.

cation: A nobonn g,w Cordesd
iioa _____ > _t:!gc %‘-‘-—/MH\- _CC -

¥ -_—p-—-- Y sec. T Ne.__ E
. Ouwner: —-t —_— Address
Tenant Address
Driller Address _—
Topography ___ -
Elevation _________tt: 2207
Type: e’g drilled, d.nven, bored, jetted ..._19___
Depth: Rept. SALCUW 14 Mess. _ 11, i
Casing: Diam. _ ___in,to______in,Type_ iL
Depth _______ft., Pinish . !
Chief Aquifer From _ ft.to.___ ft.
Others
Water lesel gt TePb g 2bove
whichis___ ft. gg?ov: surfaca
Pump: Type Capacity . — G .M, ..
Power: Kind Horsepower ... ______ _—
Yield: Plow ..o____ GM,Pump ... G. M., Meas., Rept. Est. .
Drawdown ___..___ ~ft.after ... —houra pumping e G. M.
Use: Dom., Stock @ RR., Ind., Irt., Obs. .534&39}/-4-‘7 5 "L_f‘.'_"\
Adequacy, permanence _____._..___.____.__ — VY —
Qualily e - e e Temp «econeee— °F.
Taste, odor, color .. ... —— _— Sample ’I{f: ——-
Unfit for

Remarks: (Log, Analyses, etc.) ./ svo! T\é‘”‘“ AcAysQ_

——

U- §. GOVERNMENT PRIMTING OFFICE 10—62801 -1

/08



UNITED STATES

(October 1950  DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION ?’/L
WELL SCHEDULE %

Date . —— y 19 Fleld No, cvevaeeceeee
Record by oo e e Office NO, cevencacmmeanee
Bource of data e eeemtm—neermeemmcmaeeermemmmmamm—a o
1. Location: State . . . o eeiemimea COUDLY e e e m e a s
15 0 « T SR
.......................... 1{8et. coimeeeee T e Ig 2 ‘;B;r

2, Owner: & 7. S »A«v%,* Address@*mqf_mmdﬁﬂd_--
Menant .o e Address ____..... C -_j .......

Driller .. ... /z(./ ..... Addresn --2_1 ....... mmemm e emamann

3. TopograDAy o e eeeemeaes
"\ 4. Etevation oo f. g‘;{’o"vg ________________________ ..
D 6. Type Dug,@ﬁven bored, jetted ___.._. 19,
8. Depth: Rept. _.1.652.___- ft. Meas, oeeeeee . ft.
7. Casing: Dism. .. 3..in., 40 ... in., TYpPe seeeeen [T
Depth ..L. %2 tt., Finish .. .
8. Chief Aquifer ___ . ——From . . ft. 60 o ft.
Others _.oe e e o i e e et e e e o e et e e B o e b
Q. Water level ... ___.__. ft. ;eegz 10, gg?o‘;? _________
—whichie . ft. ﬁgfov; surface
10. Pump: Type ... - Capacity coe G M .
Power: Xind . ———————— — Horsepower - e -
11, Yield: Flow ... G.M.,Pumop .cioeeen G.M.,Meas.,Rept.Eat. ____.__._.
Drawdown ..oocee... ft, after .. hours pumphng eeeeececceecaee G.M
12, Use: Dom., Stock, PS., RR., Ind., Irt., Obs. ....... - .
Adequacy, PErMANENCE «. . mcee e ame oo e et e ma— m———————— —
13. Quality oo . e —m e — Temp oo °F,
Taste, odor, color __..___.___. -.- Sample '%e; ——mmmmm vt

14. Remarkas: @Analyaea, ste.) _.___-_-gr.Q__/é: M‘é{_fﬂﬁ_—

U, 3. COYERMMINT FRINTING OFPICE  10—pa8Q1-]1

O—QWM

&§-10 WWW

JO~116 WWW

/04 - Jog Adavd wrle

/96 -1¢7

MMW



UNITED STATES

(October 19500  DEPARTMENT OF THE INTERIOR
GEQOLOGICAL SURVEY

WATER RESQURCES DIVISION
WELL SCHEDULE

.........................................................................................

(o)

1. Localion: State ... ... Coun Y e
G € < OO
e maean ) A Heee ool T N R .................... %
2. Owncrl?:ple_{ffﬂ@. .............. Addrees g:ff Z_-% _____
Tenant oo Addresa ___ i e
Driller - oovecenen. K. [tz .. Address 2o, .
3. Topography . e e eeeeama———— e enan
4. Elevalion ..o 16,850V e s
6. Type: Dug,@dﬂven,bomd jettedg [2215.©- 65
8. Depth: Rept. oo e £t Meas, S | 5
7. Casing: Diam.__%._in,to....._in, Type.—.._.
Depth «oeeaeeee ft., Pinish ...
8. Chief Aqusfer .__.__ .Prom .. ft.to..—_____f%.
Others .o N
0. Wl a9 .10 2B UL A
i _ : whichis .. __ft. ?,2?;: surface
10: Pump: Type __.._._. -Capacity oo G M e
Power: Kind — —.—- ..- Horsepower . - .-
11, Yidd: Flow ......... G.M.,Pump oo G. M., Meas., Rept.Est. ________.
Drawdown -........ ft. after ....._o5..._. hours pumplng ... 2.C.. G. M,
12. Use; Dom,, Stock, PS., RR., Ind., Irr., Obs. . — ——
Adequacy, permanence -......_.._.. - —— .- o mmmam s
13, QUAMLY oo e e e - Temp o °F.
Taste, odor, color ..o oo ___ e e e Sample }:f; ...........
LODTiS A5 () U e e mnn e e
14. Remarks: @og) Analyses, 616.) «e—eremcceecene- - — -~

U. 1. GOYEARKERT PRIRTING OFFICE 16—82891-1




UNITED STATES

(Octaber 1960  DEPARTMENT OF THE INTERIOR
GECLOGICAL SURVEY

WATER RESOURCES DIVISION 54, ’ / &~ (7 ool 8T

WELL SCHEDULE
DO - ereemee e eeeeeemee emen e eemenmeaenaee T Field No, .£x3 & _ . l [7-130 W Govid ?"""""‘/

ReCOTd DY e e et e e emm Office NO. <ol e
R S—— Y . | /30-131 Sbued W cwnlin
1. Localion: State .o . e CoUDEY o e
s o U -
......................... Meeo. oo e T e e
2. Owner: /W M Addroas-%ﬁﬁm/
Tenant - .. . iiecimaeeeees Address _ .

"\\- Topography ... - bove -----------------------
§ 4, Elevalion ._...ocouee... ft. belogw ~— === emresemns- £3 ‘9 e cans |esaem]
\—’5. Type: Dug,@d driven, bored, jetted _____.. 19,
6. Depth: Rept. /3 2e__ft. Meas, oo 1.
7. Casing: Diam.%/___in,t0..__In,Type.—__ |7 ] N et
Depth ... ft., Pinish eceee . c——
8. Chicf Aquifer ...._.. ~Prom (. ft.to.._________ft.
QOthers S
9. Waler level . _...._.... fe. 1Bt 19, 8bove o
_________________ — —whichis .. _ff. ggfo‘;g surface
10: Pump: Type .....- Capaeity - G M, .
Power: Kind oo - Horsepower - coooomemee ...
11. Yield: Flow __.......... G.M.,Pump e Q. M., Meaa., Rept. Eat, ...
Drawdown _.....__. ft. after oooooeeeeee.. bours pumping - .- cecae e G. M,
12, Use: Dom., Stock, PS., RR., Ind., Irr., Obs.
Adequacy, permenence .._..... —— e e ms
13, Qualtly ... e mmms it a— e e e Temp e °F,
Taste, odoT, COlOT . n e e eeamm Sample }Ge: ...........
Ut 0T o e e e e m e o mm e m e e mmem e e mmm —_—
14, emarh .Annlyaes, ete.) ... ————

U. 5. GOYERNMENT PRINTING OFFIGL  10—82801-]
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UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

9-185
{October 1950)

WELL SCHEDULE

Date Lol oo 19 Field NO. cevoeee. .
Record by . ¥ e Office NO. ceociaeeees
Source of data --A[J.‘.v{-_é_éﬁ.i__-_:éf.& ................................................... —
1. Location: State __/.fi_éf‘_‘_-f__’.(d .......... County __fjé{__ef‘.‘:’.&ﬁ’_'f_{ _______________
L 0%« SN
............ S TRITD ¥ 4 11 VU AP Ig R o %

2. Owner: Tdc& Ry Address /: & A
Tenant - e e Address oo

3. Dopography oot e ;
4, Elevation .oeeeeecaee ft g};fov‘g _____________ e ST el A R i -------
6. Type: Dug, drilley, driven, bored, jetted--_f_/?.lQ.‘.)__ i‘_
8. Depth: Rept, .___ éf _______ ft. Meas, weeemenccamnnn ft. E
7. Casing: Diam, ......_.. in,, 40 ceeeenn in, Type eceevenee 7777707777777 ; """
Dapth ceeeee--.. £, PR oo 5
8. Chief AQuifer e ecemmareee From ... ff. 10 caeroae .. ft
L0 LS . U
8. Waler level _/Z __________ ft. ;ec%t;. ______________________ ~19. %2?0‘;3 _______________
ettt er et et e e - Whieh 8 omonemeeamene ft. BDOVE gyrtace
10, Pump! Ty¥DPC oo Cepacity oo G. M. oeeaaee
Power: Kind .o BOrsepowWor «eeeoemecmemreeemeeen
C 11, Yield: Flow . ... G. M., Pump ceemeamecaes Q. M., Meas., Rept. Est. ......_...
Drawdown ...___..._ ft. after oo hours pUMPINg ceececamomccm e G. M.
12. Use: Dom., Stock, PS., RR., Ind,, Irr., Obs. weeeeo e .-
© Adequacy, DETIOANGNEO oo e emmammeas e e m e .
18 QUGBTI Y ceeee e e e TemP e emmeteaaene °r,
Taste, odor, color —oceeee ... —— Sample 1{10; ............ —_
B 05533838 {3 U _
14. Remarks: Analyses, efec.) ——

u. £, GOYEANMENT PRINTIHG CFFICE 1&—a2601~7
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{ October 1950)

UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

8-1835

WELL SCHEDULE

Date .,7592‘//6./__[}. _________________ mmv——— y 10,

Fleld NOwcoeee e

Record by R Vo A e a et mmmamans Ofico No. . v .-
Source of data P/F'?L&'f')’_‘{."-... ............... et deimermemsssns———— -
1. Localion: State ’?’("?.54’"1 ........... County .ﬁf’)f"’k‘f'/ ................ .
MDD v e i ————— e e eamememeesmem=nmeeeemmmmescecen——-
e .:_‘}/ ceememennmene Y4 BRC. oo, U A lg R . eemaman - %
2. Oumner 'i'_i:-{?z:}?.e’ .............. Add eaK’Zf"".{ﬂ.{‘f_"z ........ ——-
Tenant e Address __.... e mm e et mmtmea s nman e a———
Drﬂler..&;-é‘f’iéf-:.‘i .................... Address /r‘d){ .......................... -
8. TOPOGTAPRY . eeeeremeeeeeeeemmreemmaeeeenemmmmeem e !
4, Elevation ...ooceeee... ft. %2100‘;3 e rmeimm e a e O ----] ------------ ; ------
5. Type: Dup;,d@j,driven,borad,jett,edc?.{f.'.w..(:.} i l
8. Depth: Rept. if ........ {t. Meas, ........ e ft. ! !
7. Casing: Diam. ... _in,to____in., Type. ._.. I T """.E' """
Depth........... ft., Finish ooeoeeeo .. e 5 l
B, Chvef AQUifer et cammccma e From .eoovonneees 4 TR 7o ft.
(01413 2 e e e mme e eAemmmm Ao e e 8 e At e mn st mmmmmm e
8. Waler level ... ft. égea%t;, .................... —19...... gg?ov‘: ...... —
.............................. eeemerimenmecemcene e WHIOH 18 eeecece . £ BPOVE gy fage
10. Pump: TYPO «o e cecicne e Capacity cocerceameee . G M. ... —
Power: Xind ..__...._... e amm s ceeane aee e Horsspower oo .
11, Yidd: Flow ... _...... G. M., Pump ..o G.M.,Meas.,Rept.Est. __...__. -
Drawdown ....._. e fteafter oo hours pumping coceeeuen oo G. M.
12, Use: Dom., Stock, PS.,, RR., Ind., Irr,, Obs, .ecemeemcemieeceaccacenns S — -
Adequacy, PEIMANERON ...cr e ceeeacenn meeeman o mmme e e anmane. e e
18, QUGB oo e e e e ——— Temp ceereemacea-F,
Taste, odor, 60JOT .eeeeecene... e e e et e em e s m Sample gﬁf ........ —
Unfit for ... ... ... - e e e e e e e e e e e et e —
14, Remarks: @g? Analyses, eto.) .

V. B, COYERNNINT PRINTINE OFFICE 16—01H81=)
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o1 'UNITED STATES

5
(Oetober 1950 DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

Date. 947C 7¢ =3 o T Field NOu omonreen .
Record by - M e Office NOv cooecanans
Source of data Q?,ALER}'“AQC. ................................................... —

10.

11,

12.

13.

4.

e, Y oo 14 8€C. oo T e, N R e, %

T enant o e AQdrons oo e e

D OPOGIAPAY cncaeemeiinececetacc e e memm e mm e e mamen '

. above | ] L b
Elevatfon «ceumeeemanan. ft. A UR——

Type: Dug, @, driven, bored, jetted --.Z:lﬁé.?
Depth: Rept, ... é -Z ........ ft. Meas, —oeeeeeavnnns ft.

Cosing: Diam. 4.0, t0 cooeeeeo 00 TYDO woramnen [ —
Depth cueaenaaae ft., Finish ... e amann

Pump: TyYDe e e Capacity ceoeoceeiee. G. M,
Power: Xind . .--.. Horsepower _. . . eamaon
Yield: Flow ..ocon..... G. M., Pump ... G.M.,Meas., Rept. Est, .._..___.
Drawdown .......... ft. after oo hours pumping . G. M,
Use: Dom., Stock, PS., RR., Ind., Irr., Obs. oo —
Adequacy, PeIIMADRONEE o o e o oeemomcccee e ceamassm—asssemiesas—asiessosoenee——————

Qualtly e

Taste, odor, color ____.... e Sample No --msn=ss —
Unfit for ... -

Remarks: @ Anaslyses, ete.) ———

U. 3, GOYERKMINT PRIXTING OFFICK 16—a2801-1
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o " 'UNITED STATES

9-1
(October 1960) DEPARTMENT OF THE INTERIOR
GEQLOGICAL SURVEY

WATER RESOURCES DIVISION
WELL SCHEDULE .

Date.. 527240 b3 . 19 Fleld NOu e
Record by I 7o A Office No. oooee_ ..
Source of data D AALERS A O S e —
1. Location: State _-_/.4/:8‘.’?«’2 ........... County -_F_Z_"._Y“_/S‘.r*{ ...............
s - o O S SO
e A Ysec. .. T I; R %
2. Owner: /..t _i’._f?f::..q.f'. ................... Address --.ﬂ.f‘.’.f'f. /'.A_?.Z-:‘!f ...........
Tenant o oo Address o eeaaas
Driller /!f"_ﬁ_"ﬂd.cj ........................ Address _/.({-?’Y. ___________________________
8. T opograDY o e mm e ae e an e m - !
4, Elevation oo TSI e s cmereaes
5. Type: Dug, dfilled, driven, bored,jettedf{’.‘fméé‘ §
8. Depth: Rept. . A S ft, Meas. oooceeeas ft i
7. Casing: Diam. oo in, t0 ae..... in,Typee—...  [|77707777 7" E """
Depth —oon-.... £y FIOISR oo j i
8. Chief Aquifer ..._... S From .coeeoeneee. ft, 0 coeeeeeee ft
(01310 - -- e
8. Waler level ‘---ﬁ;_-. ....... ft I::?e%{:a .................... 19 ng:; .............
................. - eemeerme WHICH 18 cocerenmeeee 15 BOOVE gurface
10, Pump: TYDPC cie e Capacity mcvemeeceea . G M,
Power: XKind .. e mnmmme—amemmmmmem——amankaamans Horsepower wonmeuemceecanacnaees
11, Yield: Flow .ocvoeeeee. G.M.,Pump oo G.M,, Meas.,, Rept. Est. oo
Drawdown .......... ft. after o oeoeemeees hours pumping eocom e G. M.
12, Use: Dom., Stook, PS., RR., Ind., Irr., Obs. ..... - mrmmmanaen
Adequacy, POImM AN eICE o e cces e o cet e s et m e emmmmmmmmem am mmmm e e s
13, Quality ..., U Temp «oueeemamacmamea °F
Taste, odor, color _--_---.___-_; _____________________________ Sample %e; .......... —
Unfit fOr ce e e e mmemesemmmamemmme—m s ————— e
14. Remarks: (Log? Analyses, et0.) —oooooeeomcmeeeees

V. 5, GOVERNMENT PRINTING OFFICE 16—02801-1
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Pumricl  ITAY MAR 4

HpHl = TAAWA S AC R v 4LEA
QLA ) fasT e 5A

froe @PH =~ 2 hidt JA4rEs
L hysbyskis [Lo'RET

JAM UI'/

cAqgRCEL X



),

o185 'UNITED STATES P
(October190)  [EPARTMENT OF THE INTERIOR o-§ /hhesd  EA-T4
GEOLOGICAL SURVEY gl - . - GAR-FA - WATER
_ WATER RESQURCES DIVISION /a e /‘,/Tozf.f,-l" GR e SA
ELL SCHEDULE _ <
Date ... 4242, A P A 19.cceee. Plold NO:w coveececen..., 1/ = de’ — T howded SA~ waAardAg
RECOFA BY o bt e aeeeme e S Office No. cecncmunnnn. _— - - - .
Bouroe of data _ﬁ/.f..a'c{-.f-.{;‘ﬂ.i ....... {é.‘i’..c.‘: ..... et soesrassanesmaan S — [et #75 hawed 54 O/. !
1. Location: State. ."4 AAs Ka .. County-.ﬁ-.;.r.-.(.f"-'.-/fﬂ ............... - Jxo / /5 T 7/}?;&
J% 1Y« S R, e am e o e M aEmm R metme s Emnm——aen -
SRS - S }/ gec. S A N R .................. %
2. Ouner: ,02.4'.’...}5.9.6.!1 ................ Address Q{?.tf.‘!f./.:‘!.'.s??‘...-.&;.zt‘f -
Tenanb . .o e Address _oooioeciiieee m e e
Dritler 7%, _.*ff:‘!-i_.!’e ................... . Address LBK
3. T 0pOGra DAY e e et e e i '
4. Blevation ooroooo e AL EOOVE s I -: ------
§. Type: Dug,{rilled,;driven, bored, jetted....... 19.... i :
8. Depth: Rept. ... 97 . ft. Meas. - coeveeeee. It ‘
7. Casing: Diam. o~ {n., t0 eeeus in, Type coceeee |77 — '" """
Depth Ja7 . ft., Finish e I i
B, Chief Aquifer o e e —miamnanaas From .o ft. 40 e it
Others o et aaam et e rrme e eee—————-
9. Water level ... S ft.héeg:s. .................... ~18.._ ... gg?ovv? e m e e
................ SURURUUNUNEENIUUURURE . 1| {+) 15 1 SRR £ X gg?o": surface
10, Pumtp: TYPO e icecreecceeaes Capacity «oceoeeeeea. G. M e
Tower: Kind ccevemaaeimeeee eaemmaeansann ammaann Horsepower «veevceecaccnaaee .
11, Yield: Flow............ G. M., Pump e G. M., Meaa,,Rept. Est. ... __.
Drawdown ..........ft, after ... S hours pumping -veeaemcucremee -G M.
12. Use: Dom,, Stock, PS.,, RR., Ind,, Irr., Obs. e reamm e -
Adequacy, permanenes ............ e e ne e am—m e —
13, Qualily oo e e e eeaen e Tomp e —_R,
Taste, odor, 0010 . e eeeeaan Sample }rqe: ......
Unfit for ... e e e e mm e e e e e s ———
14, Remarks: ¢/ Analyses, ete.) ... e emmeemream—nmeeonemennun c——

w. 3. COVENNMEMNT PEINTING OFPICL 15—g2801~1
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APPENDIX 5

Alaska Department of Environmental Conservation

ground-water quality data from the public water supply system at Fort Yukon

APPENDIX A-5
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SECONDARY TEST RESULTS

PAGE 1
14 JUN 1994
PWSID. priname,........... cemraneman smpldate labnum.... C... C.. C.... F.uuuns Fo..o ... Mo... O.. p.. S...
H 0O 0 L 0 R A D H 0
L L R u A 4] N o] D
0 o R 9] M N G R I
R R o R l A u
I S [ N N M
D | D G E
E v E - S
I A E
T G
Y E
N
T
S
Zero Records Processed
INORGANIC TEST RESULTS (UG/L)
PAGE 1
14 JUN 1994
PWSID. SYSTEM....... Gesamecsmemanenan SAMPLE.. A.... B.,.. C.cve Cavuae Fuuwa Mool NL...
NAME DATE R A A H L E I I 11 £
S R D R U R T T TT L
E [ M 0 9] C R R R+R E
N U I M R U A I Al N
I M u I I R T T TT 1
C M u D Y E E EE U
M E H
360256 Ft. Yukon Public Water System 03-11-80
360256 Ft. Yukon Public Water System 09-25-85 <5 200 <5 <50 110 <.2 200 <2
360256 Ft. Yukon Public Water System 05-01-89 2.0 <50 <5 <5 1700 0.3 <500 5
360256 Ft. Yukon Public Water System 04-05-93 ND 191 0.1 ND 1080 WD 100 ¥ 100 6.0
360256 Ft. Yukon Public Water System 04-11-94 160 100 260

KEY TO ABREVIATIONS

ND
NT

NOT DETECTED
NO TEST

/20

Noooo N N..S.... 9.0 9.

0

o > m -

o om U T o 0o

. Z.. LOCATION..
H
N
C
location.......

CITY BUILDING

CITY BLDG
CITY BLDG



PAGE 1 14:19:42 14 JUN 1994

PWSID. SYSTEM NAME. ... .. civuiein... SAMPLE.... LAB...... LOCATION . ccnwennnan. EPA.......
DATE NUMBER METHOD
NUMBER

360256 Ft. Yukon Public Water System 08-12-91 A113251 GROUND WATER WELL 502.2

360256 Ft. Yukon Public Water System 11-05-91  A115219 502.2
360256 Ft. Yukon Public Water System 03-02-92 A116423 UNLISTED 502.2
360256 Ft. Yukon Public Water System 06-22-92 A118338 CITY BUILDING 502.2
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APPENDIX 6

U.S. Geological Survey water-quality data for the Yukon River at Rampart
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YUKON RIVER AT RAMPART --Cootloued

Temperature {*F) of water, water years 1554 to 1956

1954 1955 1956
Day | June July Aug. Tune Aug. Sept. May June July Aug, Sept.
i 50 55 58 50 61 44 -- 44 65 -- --
2 L k] 56 58 s3 62 44 -- 44 60 .- .-
3 52 60 58 51 60 46 -- 45 65 -- --
L] 1§ 61 58 54 62 45 - 47 55 -- -
5 15 [ 3] 57 53 63 45 .n 53 57 -- --
6 45 8 58 55 L] 46 .- 54 57 -- -
T 56 62 59 54 82 £ -- 5% - -- 4a
a 56 L4 650 48 a1 47 -- 54 -- -- 57
[ 56 59 {1} 50 60 48 .- 55 - -— &7
10 55 80 51 19 51 48 -- 54 - -- 48
11 85 58 83 48 &0 41 -- 55 -- .- 49
12 54 80 53 48 58 49 - 56 -- ~- 47
13 54 &2 83 45 58 47 .- -- .- - 46
14 54 63 52 42 56 44 .- .- - . 4B
15 55 64 &0 4E 58 43 - - - - 47
16 54 64 62 47 55 45 -- -- -- -- 45
17 52 64 61 47 55 45 -- -= -- -- 49
18 53 [ +3 o L] E1 ] 42 - -- - -- 4B
19 53 1] 80 51 54 44 -- -~ -- -- 4T
20 54 61 59 46 53 45 -- -- -- -- 11
21 53 59 58 49 52 44 -~ - -- 51 L1
22 54 59 58 i 50 4 - -- - 50 45
13 52 59 58 45 49 L1 - - -- 50 43
24 55 80 56 53 418 L1} -- -- -- 53 40
25 56 59 57 54 47 41 - 58 -- 53 4“4
26 58 58 57 56 49 58 - 35 -- 52 38
27 57 59 57 113 49 L] - 85 -- 50 40
28 58 57 55 L] 48 £2 43 a0 .- -24] 48
29 60 57 111 58 48 b1 L} 62 . 52 39
0 55 57 53 35 44 39 £1 64 .- 52 38
b3 -- 37 53 -- 45 - 41 .- -- 5¢ --
Aver-
age 54 80 59 50 55 o4 -- “- -— - -

Periodic determinatioas of suspended —sediment di.u;har;e, water year October 1954 to September 1035

Suspended sedlment

Dat Discharge dean
ate {cta} Dlscharge
coacentration
tons ds
(opn) {tons per day)
1954 .
L 93, 000 a7 24, 400
[
1335
APr. 5 tiiueceicunenarnanns 1, 800 2 33

127
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62/

Chemical analyses, In parls per million, Mareh {0 August 1960

I 1 Hardness Specifie
33 CaCo conduct-
Moan Siltea | iron Cal- Mag: | gogym | Folas. | Blear- Sulfate | Chloride | Fluoride | Nitrale | D¥ssoived . ance
Date af cellection gischarge (810,) (Fe) clum naajem {Na) Bhsm banale {80, 1cly {F) {NO,) sallds Calclum, | Man- {micra- pH Color
{cla) 1 {Ca) {Mg) {x} {HCQ,) ' ' (calcwlzled) mAg-  |€ArBON- | paea ot
nesjum ale 25°C)
Mar. 3, 1960 ...... 19,000 .4 0.00 23 1.1 1.1 0.5 4 12 2.0 0,2 0.2 B3 10 HY 134 8.0 0
Apr. B i 18, 000 8,2 0D k1) 10 3.9 1.7 144 2t 4.5 ) 1 160 11§ 10 282 8.1 5
May 27-20.. ... 251,000 6.4 A2 24 8.2 2.8 1.3 B0 21 1.0 2 .9 105 88 20 (&) 1.1 50
May 30,31, June L, 2., 185,000 7.0 .10 30 9.5 1.1 1.} 102 15 1.0 1 1.2 14y 114 0 2350 T.1 50
June -9 ... T, 000 2.0 .o kL] 13 5.0 1.2 122 4 3.0 2 .8 1 14} i1 204 T. 30
June LO-13............ 137,600 1.8 - 28 10 2.1 1.0 82 r{:] .5 2 1.0 125 106 30 198 7.8 10
Juna 1827, ..,..... ... 246, 000 8.0 .07 2% 16 .0 1.2 111 40 3.5 a 1.0 161 138 42 258 - 20
Juby £-3, 3410 ... ... 251,000 1.3 10 30 10 L 1.0 108 14 t.0 .2 .9 140 L6 29 218 1.8 25
July F1-12, 14.20,,.,. 226,000 8.1 .02 34 t0 1.4 k. 3] 38 2.5 .2 1 154 128 1l 253 1,7 10
July 25-31 . ... 00l 199,000 8.1 .02 3 B.3 3.5 1.2 [11]:] 16 1.0 .2 R t46 118 28 216 7.4 10
Aug, 1-10, ., ,cviinnuns 217,000 8.8 , 02 32 12 3.7 .9 111 k)] 1.3 .2 1.4 154 130 kY] 2489 B.2 20
Aug. V120 ... 210,000 1.8 .02 34 12 3.4 bl 31 ] k1 t.5 .2 1.2 158 134 38 256 T.1 20
Aug. 21-23 ....... 228,000 13 .02 11 b3 4.7 1.2 128 (1] 1.0 .2 1.1 180 148 36 289 8.3 10
Temperature (*F) of water, July to Augual £950
/Onee-gally measurement a4 6 p.m, /7
Day Juty Augusl Day July August Day July Auguat
i - 54 11 - 54 21 517 51
H - 52 t2 - 1. 22 64 52
3 -a 53 121 - 57 23 85 LY
4 - 2 14 .- 58 24 84 .e
] .- 50 t5 - 54 25 43 .
L] - 50 18 .e 53 6 51 -
1 - 46 17 .- &3 27 80 .-
8 .. 48 13 - 53 29 5B .-
H - 5¢ i9 1] 54 29 57 ..
10 .- 52 20 1] L3 10 55 -
k8 54 aa
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30-48B0, YDKON RIYER AT RAMPART, ALABKA-~Continued

Tempernture ("F} of water, wnter yesr October 1863 to September 1964

Day Aver-
Month ge
bl 231415 & 728 @[to[11[t213|ta| 15 ts|t7[ 8|19 20|21|22(23|24|25/26(27)28(29(30]31
Oceober ...,
Movember .. ...
December ...
January.ooani
Februury.......
Marchooiaanin
Aprite.oa.ls ves
May.ooorivian,
June Lo .
July.ooaiininn,
AUGUSteaeaaaao| B3 52 51153 ) S8 84| 53153 5152 S 0a | SA[5e | BafB3 f 53461 Su153 ) 32152 5252 | %130 | 50 %1 | 5O |ay | -- 52
September, ... | st &8 | a3 a2 | 42|81 | 22|40 | 40|80 | 40|80 | al|al [ AL[al [ A0|39 | 40[40 | 40|40 | #O|a0 | 40|39 | 39|3¢% | 39|38 | -~ &l
Periodic particle-size analyses of suspended sadiment, whter year October 1883 to September 10964
{Methods of analysis: B, bottom withdrawal tube; C, chemleally dispersed; D, decantation; N, in natlve water;
P, pipet; 5, aleve; ¥V, visual accumulation tube; W, {n distilled waler)
Water
Suspended sediment
T tem-~ | Sam- Disch Sediment Sediment ? i Method
Date of collection Ime per- | piing scharge concen- diacharge Percent {iner than size Indicated, in millimeters ot
{24 howr} | Jtyre point {cla} tration (tons per day} i
] ¥ analysls
'® (ppre 0.002|0,004|0.008(0,016|0.031|0.062|0,125(0,250|0,500(1,000(|2.000
June 28, 1984.,.,. 1715 37 803000 420 n 26 13 44 55 74 az $8 100 5B¥C




(¢l

30~-4680. YUKCH RIYER AT RAMPART, ALASKA

LOCATION ., -—-At gaging station on loft bank st Rampart, C.8 mile downstream from Squev¥ Croek, 1.2 miles downastream froa Minook Creekx, snd 3.3 atles upstreesm
from Rusaian Crask, .

DRAINAGE AREA.--1B8,400 aquare miles, mpproximately,

RECORDS AYAILABLE.--Chemical analyses; June 1854 to September 1864,
¥aoter temperstures; June 1834 to September 1964,
Sediment records: June 1982 to September 1863,

EXTRENES, 1954-36, 1960-6].--%¥ater temperaturas; Eaximum, B87*F July 21, 1980,

Cheaical analyszes, in parte per million, water yesr October 19431 to Septeabsr 1864

frolyp
Hardness Speciiic
Mag- Po- Dissolved as CaCoO, conduct-
Mean Sillca| Ivon Cal- ns- Sodlum | tas. |BIRT=| gyiate | Chloride |F190-| Ni- solids ance " \
Date of coliection discharge (8t0,)| (Fe) clum slum (Na) sium bonate (50,} cn r;d}e {l;gte} (residue [Calewm| Nos- |{mlcro- | P Color
{ets) {Cai (Mg} ) (HCO,) ( s |at 180°C) | magne-learbon-| mhos
stum ate |at 25°C)
June 1-15, 1664,.,,, 816200 4.0 c,08 22 6.1 2.8 1.0 73 18 1,8 0,1 0.1 a3 80 20 130 7.2 50
June 16=30,...0400s 739300 5.4 .13 26 7.3 1,2 .8 an 4 1.4 , 1 .2 110 85 25 186 | 7.2 10
July 1-31, .00 evsns 433800 3.0 .08 a3 12 3.8 .4 101 18 1.4 W1 ] 150 126 43 252 7.4 30
Aug., 1=31....00000.0 290900 5.2 .04 1 10 1.8 .9 108 as 2.1 ) .B 145 119 33 239 7.8 410
Jept., 1-30..,i.000:0 203800 5.8 .07 az 9.2 2.8 1.8 100 28 1.4 . 2 .4 138 118 29 233 | 7.7 20

30-4080. YUKOM RIVER AT RAMPART, ALASKA

LOCATION,--At gaging atetion on left bank st Rampart, 0.8 mila downatream from Squaw Creek, 1.2 miles downstremm from Minook Creek, and 3,5 miles upsatream
from Ruaxinn Creek,

DRAINAGE AREA,--198,400 esquare milens, approximately,

RECORDS AYAILABLE,--Chemical mannlymes: June 1954 to Septeamber 1983,
Xater temperatures; June 1834 to Jeptember 18564,
Sediment records: June 1962 to Septembar 1983,

Chemichl nnrlyses, in parts per million, water yeir October 1864 to Septamber 1865

! y . Hardness | Specifle
Mean Cal- ag- % | Briear. Fluo- | Ni. Dlagolved a8 CaCo, conduct -
Slitea| lIron ne- Sodlum tas. Sulfale | Chloride solids ance
ollectio dizcha i
Date ot ¢ n B{dJEE {51C,}| (Fe) %Cu:? gium {Na) aium rggga} {50,) cy 'E;ff {tl:?)te} {residve [Calcum,| Non- |{mlero- P |Cotor
(Mg} (X} ) | at 180°C)| magne -fcarbon-| mhos
afum ate |at 25°C}
Oet, 1-31, 188684, 103800 8.2 0.00 k1] 9.7 3.0 1.0 121 Jo 2.8 0.2 .3 149 130 29 249 | 7.7
Sept. 28, 1865, .. 201000 8.8 04 | 24 8,0 6.0 | 1.4 02 28 .4 .3 .5 121 03 18 190 | 8.3 ég
Periodlic determinations of suspsnded-sediment concentration and particle-size anal ’
y=anm, water year October 1P64d to 5
{Methods of analysie: B, bottom withdrawal tube; C, chemleally diapersed: D, decinmtlon; r{, Ln native water; o Septenber 1863
P, pipet; 8, sleve; V, visual accumulation tube: W, In distilled water)
Water
tern- | Sam- Bediment Sedlment Su=zpended sediment
Time . Discharge concen= Method
Date of collection (24 hour) E;:r-e gcl:innzt (ot2) g trau:r:i “dlscha_rgde , Percent finer than alze Indlcated, In millimeters ol
ons per day
) (pprm) 0.002( 0.004[ 0. 008| 0, 026] 0.031] 0. 062] 0.128] 0. 230] 0. 300] 1.000] 2. 000| *"21¥54®
July 19, 1865.,.,. 1800 - 2868000 220 24 a7 48 .11 83 3] Bg 88 100
SBwWC
Sept, 28.....0.0.0 1000 38 183000 173 ‘ 54 1] 84 a8 100 ¥
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