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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 suppoa 
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 surnmaly 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 Foa 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. 



OONTOUR INTERVALSO E€T 
DATUM IS MEAN SEA LEVEL 

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 Foa Yukon population varied from 446 to 701 persons (Darby- 
shire and Associates, 1 990). 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, 1 983). 
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 humidity, large diurnal and annual temperature variations. 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 .  
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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). 



Table I. Mean monthly temperature, precipitation, and snowfall for the corn bined periods 1 922-33 and 1935-87, Fort Yukon 
[Modified from Leslie (1 989); '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 -16.2 -23.9 -0.8 

(Record maximum 36.1 OC, July 1929) 

Mean minimum -33.1 -3 1.5 -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 5.2 -6.4 -20.4 -28.3 -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) 170.2 144.8 1 14.3 55.9 17.8 0.0 0.0 0.0 43.2 182.9 182.9 154.9 1069.3 



Vegetation 

Viereck and Little, (1972) describe the vegetation north of the Arctic Circle near Foa 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 is a broad lowland encompassing the large bend in the Yukon River near Fort Yukon. 
The Yukon Flats area drains the Porcupine Plateau to the northeast, the Kokrine-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, localized outcrops of coarse, crystalline limestone. The schist is cut 
by granite porphyry and gneissoid porphyritic rocks of granitic and diori tic composition. The age 
of the metamorphic rocks is early Paleozoic or possibly Precambrian (W~Iliams, 1962; Wahrhaftig, 
1965). 

The bedrock of the marginal upland and parts of the surrounding highland is 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 village 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 rn 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 PtwC (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 rn, 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 rn 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 rn (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 livers, 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 1 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 Noah 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 livers 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, Y llota 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 waterfowl hunting. 
The lake is directly connected to the Yukon River by a 0.7 km long outlet. 
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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 rainfall 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 47 1,900 km and upstream from the mouth of the Porcupine River, the drainage area is 
about 326,800 km2. 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] 

Recurrence interval Site location relative to 

mouthofPorcu~ineRiver zyears 5yean loyears 25years soyears lmyears m ~ y e a r s  

Upstream 8,900 11,000 12,500 14,400 15,900 17,400 2 1,200 

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 i 00-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. 

Ice-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 rn deep on Main Street (US. Army Corps of ~n~ineers , '  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. 
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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 constiction, 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 Rood-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-meit 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. Arrny Corps of Engineers (1 992) 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 determined that the levee would provide protection against the 100-year-flood 
at a benefitlcost 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 (1  9531, Hopkins and others ( L955), and Williams 
and Waller (1 963). 

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 o f  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 Foa 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 5 16,400 km ', which is 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 o f  water into and out of the aquifer in response to changing stage of the river is 
termed 'bank storage effects" (Linsley and others, 1982). Bank storage effects have not been stud- 
ied at Fort Yukon. Because the airport facilities and village utilities are adjacent to the river, bank 
storage effects could have a significant impact on ground-water flow in the Fort Yukon area. 
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DATE 

Figure 3. Mean discharge for i he Yukon River at Rampart, water years 1 956-66. 

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-di fferential 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, 198 8), as a simple steady-state conceptual model. Under 
steady-state conditions, the recharge to the system is equal to the discharge from the system: no 
water is derived from storage and there is no change in head with time. Output from MODFLOW 
was graphically presented using METAZ, a contouring program specifically designed for 
MODFLOW and developed by S.A. Leake and R.T. Hanson (U.S. Geological Survey, written 
commun., 1993). The conceptual model requires that the hydraulic head at the aquifer boundaries 
is known, all recharge and discharge is assumed to occur at the river, flow is horizontal, and the 
aquifer materials are homogeneous and isotropic. The data, assumptions, justifications, and data 
sources used in the model packages are summarized in appendix 1. An example output file of the 
model is 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 gradients of the rivers, which were measured by the U.S. A m y  Corps 
of Engineers (1 98 1).  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 is 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 is 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 is a procedure where 
differences between observed and simulated head values are minimized so that the model will rep- 
licate the behavior of aquifer($) 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). W~thout 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. 
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Figure 4. Simulated water-table contours and estimated flow direction of shallow ground water 
with Pow lakebed conductance in the fort Yukon area. 
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Figure 5. Simulated water-table contours and estimated flow direction of shallow ground water 
with high lakebed conductance in the Fort Yukon area. 
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DRlMKllMG 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 Foa Yukon for its 
drinking-water supply comes from shallow wells. Two shallow wells, drilled to a depth of approx- 
imately 10 rn 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 rn 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 Foa 
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 
1 1.5 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 U d  per person for domestic and commercial users 
(Solley and others, 1993). This compares with an average water use per person of 1,950 Ud 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 CaC03 of 147 mg/L and an average iron content of 2.3 mgL. 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 sub~rmafrost water is an alternative supply to the shallow aqui- 
fer. 



The Yukon River is 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 fiI ter 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 is 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 is 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 information 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 Rampad is typically below 
the 0.30 mg/L SMCL (appendix 6). Hardness as CaC03 ranged from a low of 62 mgL to a high 
of 162 mgL and averages about 114 mgL. Sediment concentrations had a maximum of 420 mgL 
and minimum of 2 mg/L and averaged about 182 mgL. 

SUMMARY 

Fort Yukon serves as the transportation, government, and commercial center 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. 
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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, BCF, OC, PCG2, RCH, RIV 
Single-layer, Steady state model 
Grid size:70 coIumns x 80 rows 
IBOUND: AII 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 (I )  

Anisotmp y: 1.00 

BCF Package 

Layer thickness: 200 fi (230 ft a b v e  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 incwyear) 

RIV Package 

Number of River Reaches (celIs): 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 !:63,360 map (r34, d l ) .  
Profile extrapolated above and below the original COE (198 1) study area 
River Conductance: 5.600E+Q6 ft2/day (K = 20 Wday = 7.1E-03 cm/s) 
Reach Length (L): 528 ft, based on unit cell size 
Reach W1dlh (W): 528 ft, based on unit cell size 
Reach riverbed depth ID): 1 ft 
Conductivity Equation: (LW/D)K 
Bottom elevation is estimated to be 70 ft Iower than river stage height 

ltsarcupine River 
Slope: 0.00017, obtained from U.S. Army Corps of Engineers (CUE) (198 1). 
Lawest River Stage: 420 ft, estimated from I" to mile USGS t o p ,  (r34, cl 1). 
Profile was extended by extrapolating the slope above and below COE (1981) study acea 
~ i v e r  Conductance: 5.600E+U6 ft2/day (K = 20 Wday = 7.1E-03 cm/s) 
Reach Length (L): 528 ft, based on unit cell size 
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Reach Width (W): 528 ft, based on unit cell size 
Reach riverbed depth (l)):l ft, estimated 
Cotlductiv ity Equation: (LW/D)K 
Bottom elevation is estimated to be 40 ft lower than river stage height 

Yllata Slough 
Slope: 0.00032, obtained from U.S. Anny Corps of Engineers (1981). 
River Conductance: 1.800E+06 fr?day (K = 20 ft/day = 7.1E-03 cm/s) 
Reach Length (L): 528 ft, based on unit cell size 
Reach Width (W): 175 ft, estimated from air photos and USGS Fort Yukon C-3 1:63,360 
Reach riverbed depth (D): I ft, estimated 
Conductivity Equalion: (LW/D)K 
Bottom elevation is estimated to be 15 Et lower than river stage height 

Northwest Slough 
Slope: 0.000 17, obtained from FEMA Report by the Corps of Ensineers (1  98 f ). 
River Conductance: 5.6008+06 ft2/day (K = 20 ftlday = 7.1 E-03 cm/s) 
Reach Length (L): 528 fc based on unit ceIl size 
Reach Width (W): 175 fi, estimated from air phots and USGS Fort Yukon C-3 1:63,360 
Reach riverbed depth (D): 1. fl, estimated 
Conductivity Equ nlion: (LW/D)K 
Bottom elevation is estimated to be 15 il lower Ihm river stage height 

Hospital Lake 
Slope: 0.00 
Stage: 42 1.2 ft, estimated from river stage at drainage p in t .  
Conductance: 
model mn #I: 5.600E+W fi2/day (K = 0.20 ftfday = 7.1E-05 cm/s) 
model ru11#2: 5.600E+05 ft2/tlay fK = 2.00 ft/day = 7.1E-04 cmfs) 
Reach Length (L): 528 ft, baed on unit cell size 
Rcach Width (W): 528 ft, bascd on unit cell size 
Reach riverkd depth (D): 1 it, estimated 
Conductivity Equation: (LWJ1D)K 
Bottom elevation is estimated to be 25 ft Iower than stage height 

Hospital Lake Drainage 
Slope: 0.00 
Lowest River Stage: 42 1.2 Tt, estimaled from river stage at drainage point. 
Profile extrapolated based on sIopc above and below the original COE (1 98 1) study area 

River Conductance: 5.600E+06 ft2/day (K = 20 Wday = 7. l E-03 cmfs) 
Reach Length (L): 528 ft, based on unit cell size 
Reach Width (W): 528 ft, based on unit cell size 
Reach riverbed depth (13):l ft, estimated 
Conductivi~y Equation: (LW/D)K 
Bottom elevation is estimated to be 15 ?X lower than river stage height 
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APPENDIX 2 

Example output file of the U.S. Geological Survey 

Modular Fini te-Difference Ground- Water Model 
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U . S .  G E O U X ; I a L  SURVEY HODULAR FINITE-DIFFERWE CRMMD-WATER HODEL 

'iWO DIHWSIONAL MODEL OF GROUND-WATER F W  AT FORT YUKON 
1 LAYERS 80 ROWS 70  COLUMNS 

I STRESS PERIODIS) IN SIMULATION 
MODEL TIME W I T  IS OAYS 

1 layer. 80 rows. 1 0  columna. 0.1 mile grid 

BAS1 -- BhSIC MODEL PACKAGE, VERSION 1, 9/1/87 I- R l 3 D  FROM UNIT 5 
ARRAYS RHS AND BUFF WILL SHARE HENORY. 
STP.RT HEAD W I L L  BE SAVED 

50554 E L E F I W S  I N  X ARRAY AAE USED BY BAS 
50554  E L E M W S  OF X ARRAY USED OUT OF 350000 

WF2 -- R W K - C m E R E D  FWW PACKAGE, VERSION 2 .  7 / 1 / 9 1  INKIT RFAD FROM UNIT 31  
ETEADY-SPATE SIlrlUtATION 
CELL-BY-CELL F W S  WlLL BE RECORDED ON UNIT 21 
AFAD AT CELLS THAT COENERT m DRY= Q .OOOOOE+OO 
WE'ITIHC CAPABILITY IS NO?* ACTIVE 

LAYER AQU f F ER TYPE 
------------------- 

2 1 
11201 ELMFJmS LN X ARRAY ARE USE0  P Y  X F  
61755 ELFMENTS OF X ARRAY USED W OF 350000 

UIVl --  RIVER PACKAGE, VERSION 1, 9/1 /87 I M m  READ FROM UNIT 3 4  
MAXIMUM OF 210 R l V C R  NODES 
CELL-BY-CELL F W S  WILL BE RECORDED ON UNIT 21 

1260 ELEMENTS I N  X AP.RAY ARE USED FOR RIVERS 
6 3 0 1 5  ELEMENTS OF X ARRAY USED OUT OF 350000 

PCC2 -- OWJUGATE GRADIENT SOWTION PACKAGE. VERSION 2, 5 / 1 / 8 8  
MAXLHUM OF TO CALLS OF SOLUTIat ROVPf NE 
MAXIMUM OF 10 IWI'ERNAL ITERATfONS PER CALL TO S O W I O N  ROUTINE 
MATRIX PRECONDITIOHING TYPE : 1 

26400 ELEMFJ.ITS IN X bRRAY ARE USED BY PCG 
89415 ELEHENTS OF X ARRAY USED OVT OF 350000 

TWO DIMENSlO~AL MODEL OF GROUND-WATER F L O W  AT FORT YUKON L layer, 80 rows, 70 columns, 0.1  mile grid 

BWtJDARY ARRAY FOR LAYER 1 WILL BE REaO ON UNIT 61 USfNC FORMAT: (7012) 
- - - - - - - - - - - - - - - - - - - - - - - - -+ - - - - - - - - - - - - - - - - - - - - - -  - - ---+-----------------------------------+*+----  
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AWIFER HEAD WILL BE SET TO 999.00 AT ALL NO-FLOW NODES (IB#UND=O) 

I N I T I A L  H W  FOR LAYE!? 1 WILL BE READ ON U N I T  64 USING MRMRT: (15F6.1) 
------------------------------------------------------------+----------------------------------- 

I I M D  PRI tlT FORMAT IS FORMAT tWIBER 3 DRA- PRINT FPORMT f S MRMRT FWMBER 3 

HEhDS WILL BE SAVED ON utKT 20 DRPht.lD3W1S WILL BE SAVED ON WJIT P 

OUTPUT CWJl'RbL f S S P Q 2 I F f E D  EVERY TIME 9TEP 

COLUMN W ROW ANISDTROPY = 1.000000 

DELR WILL BE 
---*-+++-----++--***----- 

520 .OO 528.00 
528.00 528 .OO 
528 -00 528.00 
528.00 528  .OO 
528 - 0 0  528.00 
528 .00  528 .OO 
528  -00 528.00 

ReAD ON UNIT 3 1 USING FORHAT: 
.--*-F++--+-+--------- * 

528.00 52B. 00 
528 - 0 0  528.  00  
528.00 528 - 0 0  
528 .00  528.00 
5 2 & .  00 5 2 8  -00  
528.00 528 .OO 
528 - 0 0  528.00 

D E X  WILL BE READ ON UNIT 31 USING FORHAT: 
* ------- +---+---*+-------------++--- 

HYD, COND. ALONG ROW3 = 80.00000 

FOR MYER 1 

SC)LUTIOEl BY THE COUSWATEGRRbIEKP MEITOD 
--------------I-----------'---------*-7-------- 

MAXIMUM NCMBER OF CALLS TO eCG ROVFINE. = 50 
MAXIMUM ITERATIONS PER CALL TO PCG = 10 

KhTRIX P R ~ X T I O b l I N G  TYPE = 1 
RELAXATfQEI FACrOR (ONLY USED WITH FRECOND. TYPE 1) = 0.10000E+01 

FisRAMETER OF P O L M I A L  FRECOND. = 2 12) OR f S cALCUL~TED : 0 
HBAD c m e  CRITERION FOR CLOSURE = o.~.ooooe-01 

RESIWAL C I M E  CRITERION FOR CMSURE = 0.10000E-01 
FTG HEXD AND RESIDUAL CHANGE F'RIKIYlVT INTFRVAL = I. 

PRINTING FROM SOLVER IS LIMITED(~J OR SUPPRESSED ( ~ 1 )  = 0 

STRESS PERIOD WC). 1, LEEK;rH = 1.000000 
_-__--_*_-_-----___-*---+*--+---------------+- 
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NVMBER OF TIME STEPS = 1 

MULTIPLIER FOR DELT = 1.000 

INITIAL TIME sTeP SIZE = 1.oooooo 

LAYER R W  

1 I 
1 2 
1 2 
1 3 
1 3 
1 4 
1 5 
L 5 
1 5 
1 5 
1 6 
1 7 
1 7 
1 B 
1 I3 
1 8 
1 9 
1 9 
1 9 
1 9 
1 9 
1 9 
1 9 
1 9 
1 9 
1 9 
1 9 
1 LO 
1 11 
1 12 
1 13 
1 L4 
1 15 
1 16 
1 17 
1 18 
1 19 
L 20 
1 2 1 

W RIVER REhCH 
-- -- ----- - ------ 

1 
2 
3 
4 
5 
6 
7 
a 
9 
10 
11 
12 
13 
1 4  
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
3 4  
3 5 
3 6 
37 
38 
39  
40 
4 1 
42 
4 3 
4 4 
45 
4 6  
47 
4 B  
4 9  
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
5 1  
62 
63 
64 
65 
66 
67 
68 
69 
70  
71 
72 
73 
74 
75 
76 
77 
78 
79 
80  
81 
$2 
83 
84 
85 
86 
87 
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5 CALLS TO h-G ROUTINE FOR TIME STEP 1 I N  STRESS PERIOD I 
3 3  TOTAL ITERATICNS 

LAYER . ROW. COL 
.*-------- ---- --- 
( 1, 7 9 ,  641 
! 1, 24. 4 7 1  
I 1, 3 4 .  631  
( 1. 47.  591  
( 1, 1 5 .  6 5 1  
( 1. 2 7 .  581 
( 1, 16, 641 
( 1, 4s .  5 9 )  

MAXIMUM RESI WAL FOR EACH ITERATION: 

R E S I W A L  IAYER. ROtl ,  W L  RESIDUAL IAYER.ROW,COL RESIDVAL LAYER,ROW,COL RESIWAL LAYER,ROW,COL 

K F M I D R A ~ ~ ~ W ~ ~  PRINTOVP FLAG = 1 TOTAL BUDGET P R I ~  FLAG = o CELL-BY-CELL FLOW TEEM FUG =21 

OVTKlT FLAGS FOR ALL LAYERS ARE THE SAME: 
HEAD DRAWOMJ1q HEAD D R A W  

PRIWTOW PRIWTOUT SAVE SAVE 
--. ---- -- ------- - -------- + -------- - 

1 0 1 0 
CONSTAKP HEAD" BUDGET VALUES WrLL BE SAVED ON UNIT 21 AT END OF TIME STEP 1. STRESS PERIOD 1 

-FLOW RIGHT FACE - BUD=ET VALUES WILL BE SAVED ON UNIT 21 AT END w TIME STEP 1, m e s s  emIm I 
" F W  F R W  FACE ' BUDGET VALUES WILL BE SAVED ON UNIT 21 AT END OF TIME STEP 1. STRESS PWXOII 1 

RIVER L-KAGE" BUDGET VALUES WILL BE SAVED ON UNIT 2 1  AT END OF T I H E  STEP 1. STRESS PERIOD 1 

HEAD I N  LAYER L AT END OF TrME STEP 1 IN STRESS PERIOD 1 
------------+---------+--------+--------+--------*--------------------- 
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429.7 

999.0 
999.0 
999.0 
428.6 
429 -7 

999.0 
999 -0  
999.0 
428.7 
429 -7 

999 -0  
999 .0  
999.0 
428 -9  
429.7 

999 -0  
999.0 
999.0 
429.0 
429 - 7  

999.0  
9569.0 
999.0 
429 .2  
429.8  

999.0 
999.0 
999.0 
429 - 3  
429.8 

999.0 
999.0 
999.0 
429.4 
429.8 

999 .O 
999.0 
999.0 
429 -6  
4 2 9 . 8  

999.0 
9 9 9 . 0  
999.0 
419.7 
429.8 

999.0 
999.0  
999.0 
429.9 
429.8 

999.0 
999.0 
999.0 
430.1 
429.8 

STEP 1. 

429.8  

999.0 
999.0 
999.0 
420 -7 
429.9 

999 -0 
999.0 
999.0 
428.9 
429.9 

999.0 
999.0 
999.0 
429.0 
429.9 

999 .O 
999.0 
999.0 
429.1 
429.9 

P99.0 
999.0 
999.0 
429.2 
429.9 

999. a 
999.0 
999.0 
429.3 
429.9 

999.0 
999.0 
999.0 
429.4 
429.9 

999.0 
999.0 
999.0 
429.5 
429.9 

999.0 
999.0 
999.0 
429.6 
4 2 9 . 9  

999 .o  
999.0 
999 .O 
429.7 
429.9 

999.0 
999.0 
999.0 
429.7 
4 2 9 . 9  

PERIOD HEAD WELL BE SAVED OEJ UTIIT 20 

VOtCMETRIC B U K W  FOR ENTIRE MODEL AT ElJD OF TIME STEP 1 IW STRESS PERIOD 1 
...................................... ------------------------------ ------- - +  

RATES FOR THIS TIME STEP 
-------+ ------------- +-- 

IN: 
--- 

W R A G E  = 0.00000E+00 
COM9TAElT HFAD = 0.76188E+06 
RIVEP L m A G E  = 0.65119E+66 

IN: 
-*- 

STORAGE = 
CmJSTm HEAD = 
RIVER LEAKAGE = 

TOTAL rN = 0. L4131Et07 TOTAL IN = 

om: 
---- 

STQRAGE = 
CONSTAWT HEAD = 
RIVER LEAKAGE = 

Page 16 APPENDIX 2 



TIHE SUMPMRY AT END OF TIME STEP 1 IN STRESS PEP.IMI 1 
SECONDS MINUTES HWRS DAYS Y E A R S  

- - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -<- - - - - - - - - - - - - - - - - - - - - - - -  

T I M E  STEP LFNGTII 86400.0 1440.00 24 .OOOO 1 .OOOOO 0.273785E-02 
STRESS PERIOD TIME ~6400.0 1rl4o.o~ 24 .a000 1 .  ooaoa 0.273785~-02 

TOTAL SIWLATION TIME 86400 .O 1440.00 24 .OOOO 1.0000~ 0 -233785E-02 
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APPENDIX 3 

Selected weil drillers' logs, aquifer test data, 

and ground-water quality data for Fort Yukon, Alaska 

from U.S. Public Health Service village files 
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SUBSURFACE SOIL INVESTIGATION 
FOR 

U - S ,  PUBLTC HEALTH SERVICE 
SEWE=R LAGOON LOCATION 
FT. YUKON, MA!5KA - 

R&M CONSULTANTS, INC 



ANCHORACE 
F.4fRBASKS 

2a9 C A S T  5 1 S T  AVENUE . P - 0 .  B O X  aOB7 * ANCHORAGE. A L A S K A  99503 * TaEPHONE 907-279-0683 TELEX 090-35489 

March 31, 1976 

Msl., Charles P, Cumiskey 
U. S, Public Health Service 
P, 0. Box 7-741 
Anchorage, Alaska 99510 

Re:  oil Investigation: Sl tes  2, 3,  and 4 ,  Sewer -goon Location 
Public L a w  86-721 Project, Ft. Yukon, Alaska 

We are sribmittbg herew5fA four copies of the results of t e s t  b r i n g s  
drilled at the subject sites, The work has been performed in accor- 
dance w i t h  your letter of March 4 #  1976, Your reference number for the 
project w a s  given as A-PC (243-76-0168). 

Afso included with this letter are tw location diagrams which present 
the locations of the test holes, 

Should you have any questions w i t h  regard to the enclosed information, 
please do n o t  hesitate to contact us, 

Very  truly yours, 

R & M CONSULTANTS, INC, 

4""- James W, Roomy 
V i c e  President 



EAST FiW AVENUE 

C 

v BORING LOCATIONS 1 -~j!@* am -1 SOIL INVESPfGATIOFI PUBLIC LAW - SEWER 86-12! I&OON PROJEGT LaCATlON 

M CUNWULI-RNG.. 
@31 

IT. W K O N , A W A  

x 
- 

I I r r 

EAST THIRD AVENUE 

- '  SITE 3 

NOT€: ALL E S T  HOLE LOCATONS WERE P14CED 
AS SPECIFIED BY US. PUBLIC HEALTH 
SERVICE. REPRESENTbTIVE, 



. * 

N OTE: ALL E S T  HOLE LOCATIONS WERE PLACED 
AS SPECIFIED BY US PUBLIC HULTW 
SERViCE REPRESENTATWE, 

v BORING LOCATIONS I-F&?! m-1 SOIL l WESTtGATlON PUBLIC U W  - SEWER 86-12! W O N  PROJECX LOCATION 

R 6M C=ONmULT6- IN= . - (44) WKON,&ASKA 

r~ 5-22-76 1s-r l":mmf ) Q W W  L D S  I w o a  JF 1~rr0l.m 612508 1-w. A - m  
- 



- 
CLASSIFICATION, CONSISTENCY AND SY;VIBOLS 

CLASSIFICATION: IdentiEication and classification oE the soil is accomplished in 
accordance with  the Unified Soil Classification System. Normally,' the grain size 
distribution determines classZication oE the soil. The soil i s  defined according to 
major and minor constituents with the minor elements serving as modifiers oE the 
major elements. For cohesive soils, the clay becomes the principalnounwith the 
other major soil constituents used as modifier; i.e. silty day, when ;he clay particks 
are such that the diy dominates soil properties. Minor soil constituents may be 
added t o  the classification breakdown in accordance with the par tide size propor tion 
lis tea below; i. e. sandy silt w/some gravel, trace clay. 

n o c a l l - 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 innuence 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. 

Cohe siodess Cohesive 
N*(blavs/f t) Relative Density 

Medium Dense 10 - 30 

*Standard Penetration "El": Blows per foot of Very Firm 2.0 - 4 . 0  
a 14Q-pound hammer falling 30 inches on a 
2-inch OD split-spoon except where noted. 

DRILLING STIVGBOLS 

WO: Wash Out WD: M~ile Drilling 
WLr Water Level BCR: Be£ ore Casing Removal 
WCI: Wet Cave In ACR: After Casing Removal 
DCI: Dry Cave In AB: A f t e r  Boring 
WS: WhileSarnpling -, TD: Total Depth 

Note: W a t e r  levels indicated on theboring logs are the levels measured in the 
boring at the times indicated. In pervious unfrozen soils, the indicate2 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. 

G EN ERAL N OTES 



ORGANIC MATERIAL COBBLES B BOWERS 

SAND 

.--.*-- PI CONGLOMERATE 
...--... 

IGNEOUS ROCK BANDY SILT - .  . . -  

M-AMORPHIC ROCK SILT GRADING TO 
. . t  .. . SANDY SILT 

-a,-.- 

SANOY GRAVEL, 
SAtI DSTO N E 

-.m- 
ICE, MASSIVE SCATTERED COBBLES -..- (ROCK FRAGMENTS) 

u M ESTONE ORGANIC SILT slm clnv W ~ ~ R S A N D  

SAMPLER TYPE SYMBOhS 

t . . , . . 1.4" SPLIT SPOON WlTH 47# HAMMER 
5 . . . , . 1,4" SPLIT SPOON ' WITH 140 # HAMMER 
I , . . . . mrn SPLIT SPOON WITH 140# HAMMER 
h . , , . -25"  SPLIT SPOON WITH 340# HAMMER 
lt . . . . , 2 0 ~  SPLIT SPOON WITH 140# HAMMER 
t , . . , , ~ 4 "  SPLIT SPOON WITH 340# HAMMER 
p . . . . . 25n SPLIT SPOON, PUSHED 
s . . . . . t.4n SPLIT SPOON DRIVEN WITH AIR HAMMER 
I , - .  . , 2.5" SPLIT SPOON DRIVEN WITH AIR HAMMER 

Ts , , , , SHELBY TUBE 
fm. , , , MODIFIED SHELBY TWBE 
Pb . . , , PITCHER BARREL 
Cs , , , . CORE BARREL WITH SINGLE f l J 8 E  
Cd. , , , CORE BARREL WITH DOUBLE TUBE 
BS - m m , B U U  SAMPLE 
A, ., . , A U G E R  SAMPLE 
G. . . . , GRA0 SAMPLE 

OTE: SAMPLER TYPES ARE EITHER NOTED ABOVE THE BORING LOG OR ADJACENT TO IT AT THE RZSPECflVE 
SAMPLE OEPT H. 

TYPICAL BORING LOG 

BOmNG 30- 15 EF ev, 274.6 - €i!,EVA$/OM / .  FEEJ 
DATE DR/U.EDnIo_21-70 All  Samples Ss -SAMPLEiP TKPE 

SANDY SILT 
APPROXIMNE S~RXZA CMWGE - - -  -J- - 12@ 

tittle taNoVisiblt Icc 13L30' Vx -/CK 0E.SGRfPT.W 8 CLAStF/Crf??OcY 
[CWPS OF € . P I S I N .  MEJHLXI) 

%UN/~ED OR FAA CLcl5SJf7CATfO111 

DRY DENSITY 
WATER C O E ( m J  

SAMPLE NUtABER 

30'-DR/tP OEPm 
46 J c l n G H m  A W G F  
+ AODf77WAL DATA NNLABLE WSVPPLEMENfAL U B  SHEETS 

C O N S U L T A N T S ,  INC.  
EXPLANATION OF Sf LECTED SYMBOLS 

TE 2- 16-72 ~ S C ~ L E  NONE  OWN BY GL8 1 PROJ. NO. GENERAL I O ~ G  NO. B-02 1 



EXPLANATION OF ICE SYMBOLS 

Percentage of visible ice h a s  been grouped for t he  purpose of designating the 
amount of soil ice content.  These groups havearbitrarilybeen set out 
as follows: 

0% No Visible Ice 
1% - 10% Lit t l e  Ice 
11% - 20% Occasional Visible Ice 
21% - 335% Some Visible Ice 

>3S% Considerable Visible Ice 

The ice description system is based on that  presonted by I<. A. Linell, and 
C. W. Kaplar (1966). In this system, which i s a n  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 summary of the 
salient points of their  classification system as modified to meet the needs 
of this study. 

- 

ICE VISIBILITY 8 CONTENT 
SUBGROUP 

SYMBOL DESCRlPTION SYM BOC 
Pmriy bonded 
or friable f 

N 
r 

Ice not visi bIe . NO excess 1 

W e l l -  i c e  I------. 
r Nbn 

Nb C--- 
bond ad I Excess 

I ice 1 Nbe 
lndiwidual ice 
cryrtals or 
in cl  usi ons 

"x 

Ice c o a t i n g s  
on part icles c 

V Ice  v i s ib l e ,  <50% Random or 
irr-egul arty 
o r ~ c n t e d  ~ c c  v r  
formations 
Stratified ar 
dirtrndly oricn t td  
i ce  format ions vs 

Ice v i s i b l e ,  >50% Ice w i th  s o i l  ICE C 

ICE 
in clu s i o n z  so i l  t y p e  

Individual layer >6" thick * I ce  without 
r o i l  inelusionr ICE 

I C E  DESCR1 P T I O N S  

* In somz cases where the soil i s  i c e  poor a thin i c e  layer  may be called out 
by special notation an t h e  t ~ g ,  i.e. 2'' ice lens a: 7: 

/ - 



b 

- .* 
* - 

. * 

- .* . . . -.. - - * .. . 
. - 

T.H. I 
3-18-76 d 

05' 

sru uJ SOME SAND, 
TR. ORGANIC MATERIAL 

Occasimd Visible Ice 4.5'-8.51 VS . 

TR SlLS 

30' 
I 

4Um 

-2 +- i 
* 

BORING LOG I R-?@ I : SOIL 1NV€ST?GATlO#'SEW€R IAGOON LOCAT~ON 
PUBLIC LAW 86-12) PROJECT 

l m  C c l N l U L T A m l N r  ' 

@8! 
YUKON,ALASKA 

mm 3-22-X lscac~ t"=5" 1 p ~ l r m . 1 .  t t l S  I w e w  JF 612503 l m m ~ o ,  S-oA 
-. I I 



All -A  -0 



* 

- - 
BORING LOG .I 

SOIL lNVESTlGATlON-SEW€R tAGOON LOCATION - - ad< - PUBL1C LAW 86-121 PRaJEm - 
C7 G M G U N S U L V A ~  IN= . - - a. @!I 

FL- WKON,AtASUA * 

DITC 3-22-76 b u c a  I"=s' O w  by L O S  [p*ar.Na 612508 1- NO. 8-06 

*XH, 3 
3- 19-76 

0' 

a9 
. - 

srtt -SAND 

7' 

as' 

I N ~ Y E R E P  =GRAVEL 
ANO6wMaLY m, 
sortr w/TK SILT 

3zm 

SANDY GRAVEL w / T R  SLT - 

4uo 





Sam- 



S A W  GR- w/TR SILT 

BORING LOG 
SO1 t I NVTStlGAflON - S M R  CAGOON COCATION 

. . PUBLIC LAW 06-121 PROJECT 
n. YUKON, ALASKA 



. I 

- 

I 

- 
w - '  BORING LOG I M - I :  A 

SOIL 1WESTlGATfON PUBLIC I A W  - SEWIER 86-12! W N  PROJECT. LOCATlON 

R I M  - m t - l w C  
( ~ 4 )  

m. WKON, M K A  

0.m 3-22- (3-c f=sm la s~ LOS l a o m  JF [rraruol 612508 [ol*oiro. B-10 



T.H. 8 
3-20-76 

d 

S 

S A M  SILT 

6' 

GRAVBLY W w / T R  SILT 

9' 

Srrttrmted 11.5-a5* 

Oceaskd V i k  ka &-2d 

SANDY GAAVEP wJTR SllT 

little Visibla Ice 20~-25' 

25' 
- 

BORING LOG ' . 
SOIL INVESnGATlON -S€W€R uGOON. LOCATION 

? ~ 9 t l C  LAW 86-121 PRO;ECT 
f l W K O N , A U S K A  . 60 



T.H.9 
3-20-76 

0' 

1s 
8 

GRAVELY SANO w / T R  SILT 
GRADING TO 

SANDY G3AVEL fl- SILT 

2t.5" 

BORlNG LOG 
SOIL lNVESTlGATION-SEWER LAGOON LOCATION . 

PU8tlC LAW 86-121 PROJECT 
FT. WKON, AtASKA 



SCINW WV€L wthR SILT 

ICE w/SOME. SnNO 8 WVEL . 

SANW GRPmL m. STLT . 

BORING LOG 
SOIL INVESTIGATION - SEWER LAGOON t3CAnON 

PUBLIC LAW 06-12! PROJECT 
FT: YUKON, ALASKA 



T.H. I 1  
3-21-76 All  Samp4cs d 

0. 
0.5' 
1.5" 

SAND W/SOME SILT 

5.5' - 

GRAVELLY SAND w/SOME SILT 

R U  OR WC 

12' 

tiwe Visible C# 135'- 27' 

SNDY GRAVEL w / T R  SILT 

- .  

2r" * DRY WE-# OR WET WE-H ATAPPROX. 6s1 : 
COUCO NOT ID NTlFY WATER TdBhE E CONDlllON BU TO CAVE-IN 

h C 

I 

I . - 
- + 

* - - -  . -. 
4 .  

*- - - - : -- 

v BORING LOG 1 F>@ P I  1 .  Sat lFnrES$IGATtON-SEWER LAGOON LOCATION 
a .  PUBLIC CAW 86-12! PROSECT 

a CUNICSC=tAm INC. 0 FT. WKON,PLPSKA 

3-22-76 1s-a ~"zs'  
r 

#- NQ 612508 ..o. 6-14 



BORING LOG 
SOIL I NvESslGATlON - SWER W O N  LWATION 

PUBLIC LAW 86-121 PROSECT 
Ft. YUKON, A m K A  

T.H. i2 
3-21-76 A ~ I  samples A 

0' 

0.5' 

3 s  

5' 

Slightb Wt b Maid 8'-18' 

SANDY GRAVEL dTR SILT 

tittle Visible loe 18'-27' 

27" 



I 

! 

* 

I 

I 

BORING LOG I 

SOIL 1 NVESTlGATlON - SEWER LAGOON LOCATION 
PUBLIC I A W  06-12! PROJECT 

F t  WKON,  ALASKA 

sAN W GRAVEt w/ TR. StlT 



SILTY SAND 

SANDY GRAVEL d T R .  SILT 

. - 

BORlNG LOG 
SOIL INVESTIGATlON-SFIVER LAGOON LOCATEON 

PUBLlC LAW 86-121 PROJECT 
FT. YUKON, ALASKA 







. I PROJECT NO. 61 2508 (61 6508) 
- Pub1 i c  Meal t h  Servf ce 

REMARKS : 
I. 

F t ,  Yukon PL-86-121 I PROJECT NAME - 

NOTE : SIEVE ANALYSIS = PERCENT PASS 

C O N S U L T A N T S ,  I N C .  

APPROVED 
- .-.- 

OAT E March 25, 1976 
.I 

I 

SUMMARY OF L A B O R A T O R Y  TEST DATA 
I 

PARTY NO, PAGE NO. 
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NOTE : SIEVE ANALYSIS = P E R C E N T  PASS 
REMARKS : 

DATE 
March 25, 1976 

PARTY NO. PAGE NO. 3 

612508 (616508) 1 PROJECT NO. --.. 
Pub1 f c Health Service 

PROJECT NAME Ft, Yukon PL-86-121 
C 

- C O N S U L T A N T S ,  1 N C .  

SUMMARY OF L A B O R A T O R Y  TEST D A T A  



61 2508 (61 6508) PROJECT NO, -- . .-- PATE March 25, 1976 
Publlc Heal th  Serv lce C O N S U I T A N T 9 ,  I N C ,  

PROJECT N A M E U Y U J ( & & ! - I L  
SUMMARY OF L A B O R A T O R Y  TEST D A T A  

REMARKS : 
NOTE : SIEVE ANALYSIS = PERCENT PAS 

- A i r . -  
- .  

.> - 
APPROVED 

- "  



PROJECT NO. 61 2508 (GI 6508) 
.+. 

P u b l I c  Health Serv lce 

NOTE: SIEVE ANALYSIS 1 PERCENT PASS l h' 

I PROJECT NAME Ft. Yukon PL-86-121 

IEMARKS : 

C O N S U L T A N T S ,  I N C ,  

PARTY NO, PAGE NO. 
5 

SUMMARY OF L A B O R A T O R Y  TEST D A T A  

APPROVED 

DAT E March 25, 1976 



Swan Drilling Co. 
4 M i l e  ~ i e e s e  Hwy.  

F a i r b a n k s ,  Alaska 99701 

B'EdTE SCHOOL PUEZP HOUSE 
FORT YUKI)NI A3tPLSKA 

1974 

(Closest to hrnp ~ o u s e )  

1 0' - 2' Silt & Smd (frozen) 0' - 2* Silt & Sand (frozen) 

L; 2' - 9 @  Silt & S a d  2' - ll* Silt & Sand 
9' - 12' Black Mud 11' - 29' Gravel, Sand 6s Water 
1 2  - 30' Gravel, Sand & Water - * 

\ - 
% -. 

1 Water Static Level 13' . + 

Water Temerature 33 
Pumps m a k e  60 each 
Punp Test ?[ell #1 - r # 2  for 1 hour at 6 0 G ~ d  each, Water Static Level 

remained at 13' 
Well #1 & #2 have 15m Johnson's Screen (stainless s t e e l )  #60 S l o t  
Extended casin-7 4' 8" above grgound leve l  on both Wells 
Installed WEBTROL 708TC 154-3~h Turbine Punps 

.-'Pumps s e t  21q aron t op  of casing 
Installed 15' Copper Heat Cables down Well #1 ds #2 

#EZ4U-15-2 
3oow 12ov 15' 2 . 5 ~ ~ ~ 1 ~ s  

2$' Pipe betryeen Wells & Pump House has trr6 (2)' separate H e e  ~ a ~ l a s  
8 - -which a r e  Auto-Trace Self-Limiting. 

Fort  Yukon School -  
Contract  P-786 



- - _.- 7 
Y c f l  Reno-: to: AF.Ci: ?lf.F*TTZ, AT?3?IlJ, !IFFICE?, 

CFTICE cF T?W*r'\q- '*"""'* L:. w &.. + " - ? . : ~ ~ x  &.J,9 FZ>AT: c 7 G S  i 
7. C, FCX 7-74: A .  
A:.:CiaC>!;;f',!:S, AS 99510 

. - 
1 XAETE OR LOCATT.O\?: --- - . jP f L ~ L (  I l(C.l+ ( % k x j 2 u f l  t f y  I s,; r to, 

Bell T Y ~ J ~ P ,  /ed Cept% $s' . Gallons per s L n u t ~  LC J 
C -- - - 

Sc3:face :*.:atfir: - - Tmporary ! / Permanent -L 1 3  

IC1 ire1?:1~e2t: -He I . !  Y e s  - / So Xew or Lxistinp. Socrce c,ft $6 rnn 
I 7 

-- - 
1. ':atcr Approve1 'for D t S l d i n ~ :  Per&=- -- (Column 1) 

-- - IX? 3 .  Spec ia l :  neck Specific I t m s  for fi-alyris - 

* 
1 i 

hrscnlc (As) i 9-* 

. * 
2. f'13cc cap mr s a r p l c  r ~ n t a f n c r  f l m l y .  t SPC1, !fcdical A r t s  I:ldy,, 



tai i  LL : 3A:a TN0;;1 Z % ' 2  j z . .  ; g e ~ f  

June 30, 7 976 

Office o f  the Service Uni t  Director 
Department of  Health, Education, and Welfare 
Alaska Native Hea l th  Center 
528 5th Room 210 
Fairbanks, Alaska 99701 

Attention: Tom Hartrich 

Dear Mr. Hastrich: 

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 k Val ue 
- Untreated \?ell ~ a t e r v ~  Treated We1 1 Water 

r' 

pH, pH units 7.7 ;,, 3 7.8 

Total A1 kalinity, mg/l as CaCQ3 134 ;q z p 1% 2 35 

. Bicarbonate, mg/l as CaC03 134 \ ' J T  12 - 1% 135 

Carbonate, mgfl as CaC03 0 0- 0 

Total Hardness, mg/l as CaC03 147 ;; I S 0  - 1 4 7  - <:o 
Ca? c i  urn, mg/ l 

Magnesium, mg/l 

Iron, mg/l 2.3 2.7 2 =z 0-2 1 
Sodium, mg/l 2-7 -4 2 4  2.7 

Manganese, mgfl 0.41 ,48 0.41 1 
Chloride, mgfl 2.1 - t l  -0 6 4 3-4 e 

Fluoride, mg/l 

Total Phosphate, mg/l P04-P 0-17 6.08 0.08 - 
Sulfate,  mg/l 23,1 

9 L.I 23 23.1 

Total Dissolved solids,  mgfl 727 2 1 7  93 



- Parameter Value 

Untreated We1 I Water Treated Well Water 

E Cation, me11 3-15 3-05 

r. Anion, me11 
I 

Insufficient untreated sample was provided t o  allow for an accurate 

nitrate detemination. Tentative ni tra t e  concentrations were determined 

as 44.7 mg/l NO3-\ for the untreated sample and 21 -9 mg/l NO3-N for the 
treated sample. 

If you have any questions regarding these data, or i f  we can be of 
further service t o  you, please feel free t o  contact me. ' 

Very truly yours. 
Dames & More / 

. Frederick t- Smith 
Project Manager 

cc: Mercedes Russel 1 



RL'ICHO?&G5 , ALASKA 9051 0 

w 
* %. *. - - &!?O . 

. . . -. WATER SOURCE (circle  one:) IL 1 -- . - .  

- . ~ ? l ~ S p r i n g ,  - Lake. River. Creek, Ditch, Slough. Other: 
- 

: I . . -Sz f i~ l e  ~ e s c r i ~ t i o n : ( ~ ~ > r e a t e d ,  I Otker? (Cescribe) f l ; v t c f h l ! . * r ~ d ~ f /  

PURPOSE OF 2 l A t Y S I S  
- - - U 1. Water Approval for Eui ld ing  Permit. 

- - 

i . . . .  r ' 2. Routine Analysis. 
. - 

' a -  - / 3. Special: Circle Specific Iterrs for Analysis. - I 

. . -  
- 7 RInsc container sever81 tires I n  we:w source t o  Se ssc$:ed. . -. I 



I I u r r : L L 6 : A r L ~  - - 
a C - 

WATER AYALYSIS RSPORT FO%Y z L L -  - Q .  eK &%.\ 'V. a 4 h*C;> P y - 
/ I I l l n e s s  Suspecz A- - - b,* c,+- \. b,v,.F M a i l  p.e?ort To: v ~ f * z - ~ ~  y?l zin : 73  ,;.x? oJ~-+-< [e;!d:~:[ -- 

\T h" -- . . .-. -. - - 
i 
1 

\ 
? ? T ;  C L : * - - ,  - -  I 

I-- -- *> S LL:A i ~ /  q&//~fi~c?7L Zt;tJ --v-- 'Name > - _ .  1'. TC~\, 
i - 

C o l l e c t e d  Ziy,-; b+.'it!&/ji / = 4 . Date / 2 -  r &  . Waur 
I I 

Legal ~ddress of Property: Lot Block UmS. Survey # 

1 r. ,t c MiLLe 9 .. 
I. pel1 ~ y p e  (7 - *K., re ~ e p t h  'Y\ 

Y 

Gallons Fer Minute \C G,\ \ - 
2. Surface Water: k\h\P ~ i r n ~ o r a r ~  - / / Permanent JW 

/-- 7 
3. Num3er of Homes Served - 
4 -  Treatment :  - Yes ?q So 

PURPOSE OF mALYSIS 

/ / 1. Iqater Approval f o r  Building P e r m i t .  
2 Routine imalvs i s .  

] L ? 3 .  Spec ia l :  Check S p e c i f i c  Items f o r  Aaalysis. - 

/ -'I) - L i m i t s  

n (re) kc.@ d '31 0 . 3  I4 
(3)  -' mZ e a l y s 5 s  .LA-.- 

l ~ o d i u n  - (Na) I 3  ] 2% 
[Potassium (K) ! L / I 

i I- 

[Sulfate  $ 

Sulf ite 
i 5.C 

Phosphate (?94) 

T o t a l  Hardncss " 53 softi 

-- d I ' r /  ?300 hard4 - 

- 

\CO lor  1- 6- i 15 I 

T o t a l  D i s -  k;;;: I "&f jMo I 

PEPT. OF ENVIRONMENTAL 
CONSERVATION 

NR9 



I 

k n y s  sclurr8 er k ~ ; t i a n  Cdrilacfed hy 
i- C-r Y;tkon River John Thomas 

+- 
- 

ktf:l*rrrr %rrple Flumbrr 
19JT80 River watcr i n  f r o n t  o f  tot:n I - - 

Viifz- State . Zip Cod0 Srnp ls  Date 

Ak 4/7/80 Fort Yukon 

IS1 Ground Water 

Treated Water 

Laboratory Anilfvrrs Number 1 Received by* Datc 

80040931 I Parry Flothershead 1 4/9/80 - 1 : 

Cadmium 

Chromium 

Nlcrcuw 

Selnniurn 

Silvolr 

Sodium 

Calcium 

M a g n ~ ~ i u m  

Patrrrium 

Limit Limit 

Chloride 

FI umide 12-41 

Nitrate - N r 1 0.1 

Sulfate 

Carbonate Alkalinity 

TFR @ 18$ C 

pH 

Turbidity 

Color 

Conductivity @ 2$ C 



- 
q * .  

w;lerc t l l c :  satnplc  w;~k co l l cc tcd .  I n c l u d e  -a w r i t &  dcsEri5t ion - 

J 
Odor -- 4 

1 
and a m p  or skct-ch. 

*- :.' . . 

0* 

- . 

I 

T u r b i d i t y  I . 
Describe the area imied ia te ly  surroun6ing the sample slte inc luding  

- 
G-- f3Q/+e;7 - -. - - d - 

. I .  . - .- oi ; / .hmtd.  * .  

. - 

- ---x * - y j t e H - ~ ;  

nearby honey buckqt dumps,. o i l  stqrapem areas; l a n d f i l l s .  ect, 

Describe the p h y s i c a l  appearance of. t he  w a t e r  i n c l u d i n o -  
0 -, 

- --. - 
4. &be1 each sample to i n c l d e :  

/ 
Hame of Collector 7 5 

Time and date of collection cq- 0 7 - y.0 
* - 

Date sanple 
I - 

IJa ter temperature 

Szmple dcpths/disrance from 
shore (for surface  sources) 

. Tidal i n f l u e n c e  (if any) 

*.- Depth of ~ s e l l  

Punping r a t c  and drzudoon of w e l l  
I 



APPENDIX 4 

Selected well drillers' logs, aquifer test data 

and ground-water quality data for Fort Yukon, Alaska 

from U.S. Geological Survey village files 



DATE: 01/18/94 GROUND WATER SITES WITHIN 10 MILE RADIUS FT. YUKON, AK ( & a t  663400 Long 1451600}  PAGE la 

ALT f TWDE 
DATE DEPTH OF LAND WATER LOCATION LOCATION TYPE 
WELL OF WELL SURFACE LEVEL DISCHARGE MAP MAP OF LOG 

S ITE-ID LOCAL WELL NUMBER CONSTRUCTED (FEET) (FEET ) (FEET 1 ( G P M )  NAME SCALE RVAf LABLE 

663337145143202 FA62001213BBCC1001 51574 -- -- -- -- -- "" -- - 
663332145124301 FA02001217DAAPl 001 01-01-56 42.0 425 .00  -- 3 0.0 0 FORT YUKON C-3 63360 - -- - 

DATE: 01/18 /94  GROUND WATER SITES WITHIN 1 0  MILE RADIUS FT. YUKON, AX (fat 663400 Long 1451600)  PAGE lb 

LOCAL WELL NUMBER OWNER 

ASSIC;PFOR 
OF OTHER OTHER 
IDENT IF IER IDENTIPIER 

-- -a 

UNKNOWN UNCONSOL 
FT WKON AES WELL 1 
AKRG 50009  

AKRG refers t o  AlasKa ReGister, an inventory number assigned t o  wells when *Well SchedulesW were f i l e d  i n  a paper data base. 

COO2 
COO 4 
COO6 
COO7 
COO8 
COO9 
COlO 
c012 
C020 
C04 0 
C303 
C712 
c002 
C&03 
C 8 1 5  
C900 

Site ID (station number) 
Type of site 
source agency eode 
Piatr lc t  code 
S t a t e  cod6 
County code 
Lat i tude  
Longitude 
Local well number 
Hydrologic u n l t  eode 
Date s i t e  record last updated 
Date site record created 
Data availabXllty in other Ground Water f i l es  
Station-type codes 
Agency use of site code 
Zocator sequence number 
S t a t i o n  name 

PAGE 1 

663337145143201 
W 
USGS 
02 
02  
250 

663337 
1 4 5 1 4 3 2  

FA0200121788CC1001 51571 
190404 03 
19930709  
19860314 
N N N N r n N N N N N N N N N r n N N  
NNNXNY N 
A 
01 
FA02001217BBCCkOOk 51574 FT YUKON C O W  WELL 



DATE : 

COO1 
COO2 
coo3 
COO 4 
COO6 
coo7 
COO8 
CO 0 9 
COl0  
CQl l 
C012 
C013 
C014 
C015 
C016 
C017 
Cola 
C019  
C020 
C021 
C023 
C024 
C027 
coza 
C040 
C303 
C712 
C802 
CBO3 
C l Y S  

Q :;:: 
"0 C063 
2-, C064 

COG5 
CO66 
C723 
C754 
C755 
C059  
COT3 
COT4 
C075 
C724 
C75 6 
C757 
C077 
C078 
C079 
C725 
C758 
C759 
C90 1 
C147 
C148 
C150 
C l S l  
C152  

Site ID (station number) 
Type of site 
Record classification 
Source agency code 
District code 
State  code 
County code 
Latitude 
Longitude 
Lat-long accuracy code 
Local well number 
Land-net location 
Nam of location map 
Scale of location map 
Altitude of land surface 
Methad altitude determined 
Altitude accuracy 
Topographic setting 
Hydrologic unit code 
Pate well constructed 
Primary use of s i t e  
Primary use of water 
Hole depth 
Depth of well 
Date ~ i t e  record last upda t s d  
Date site record created 
Data availability in other Ground Water f i l e s  
Station-type codes 
Agency use of site code 
Locator sequence number 
Sta t ion  name 
Date of construction 
Hame of contractor 
Source of construction data 
Method of construction 
Type of f i n i s h  
Record number for cons tructian subrecord 
Record type for CONS subrecord of CONS File 
Last update for CONS subrecord of CONS f i l e  
Parent seq. num. for HOLE subrecord of CONS f i l e  
Depth to top of t h i s  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 o f  CONS f i l e  
Depth to top of this casing string 
Depth to bottom of t h i s  casing string 
Diameter of this casing string 
Record number for casing subrecord 
Record type for CSNG subrecord of CONS file 
East update for CSNG subrecord of CONS f i l e  
Parent sep. num, for CSNG subrecord of CONS f i l e  
Record sequence number 
Date discharge measured 
Discharge 
Source of discharge data 
Method discharge measured 

PAGE 2 

663332145124701 
W 
U 
VSGS 
02 
02 
250 
663332 
1451237 

T 
FA02001217DAADl 001 
NENESES17 T020N R012E I? 
FORT YUKON C-3 
63360 

425 .00  
M 
2 5 
0 
19040204 
19560101 
W 
P 

4 2 . 0  
4 2 . 0  
19930803 
198 60227 
YYYNNNNNNNNNNNNNNNNN 
NNNNNYN 
A 
01 
FA02001217DAADl 001 
3 9 5 6 
UNKNOWN 
S 
D 
T 

1 
CONS 
19860314 

1 
.oo 

42.00 
6 * 00 
1 

HOLE 
19860324 

.00  
29 .00  

6.00 
1 

CSNG 
19860314 

1 
1 

19670807 
30.00 

S 
R 



DATE : PAGE 3 

Last update -disch 
Discharge type 
Date of ownership 
Owner 
Sequence number far  OWNR subrecord of MISC file 
Reeord type for O W R  subrecord of MISC file 
Last update f o r  OWNR subreeord of MfSC file 
Other identifier 
A s s ~ ~ I Q ~  of ather identifier 
Sequence number for OTID subrecord of MISC f i l e  
Record type for OTID subrecord of MISC file 
Last update for  OTID subrecord of MfSC file 
Other identifier 
Assigner of other identfffsr 
Sequence number for  OTID subrecord of MISC file 
Record type for mID subreeord 02 MISC file 
Last update for OTID subreeord of MISC file 
Other  ident i f i er  
Assignor of other identifier 
Sequence number for OTfD subrecord of MISC file 
Record type for  OTfD subrecord of MISC f i l e  
Last update for  OTIP subrecord of MISC file 
Begfn year of data collection 
End yeas of data collection 
Source agency for  network data 
Frequency of data col lect ion 
Type  of analyses - QW network 
Network data type -miscellaneous 
Sequence number far SPEC subrecord ef MISC f i l e  
Record type f o r  NETW subrecord of MfSC file 
Last update f o r  NETW subrecord of MfSC tile 
Remark-date 
Ramarks - m i x  
Sequence number for  RMKS subrecord of MISC file 
Record type for RmKS subrecord of MISC f i l e  
Last uplate for MKS subrecord of MISC f l l e  

19860314 
P 
1956 
USAF FT YUKON 

1 
OWNR 
19860314 
tfirCONS0L 
UNKNOWN 

1 
OTXD 
19860314 
r n 5 L  1 
FT YUKON AFS 

2 
OTIO 
19860314 
50009 
AKRG 

3 
OTID 
19860314 
1958 
1972 
USGS 
I 

- .c . ' 
. . 

El [3.'< 
PW , 

1 
NETW 
19866314 
19860227 
GRAVEL AQUTFER 

1 
RMKS 
19860314 



1N REPLY REFER TO: 

UNITED STATES 

DEPARTMENT OF THE JNTERIOR 

GEOLOGICAL S U R V E Y  

A-32 Kashir.gton Auditorium . . nashington 25, DJ- 

October 2, 1957 

Mr. Roger lafaller 
Ground Xater Branch 
U .S . Geological Survey 

259 
Anchorage, Alaska 

Dear Roger: 

VMle picking through all t he  l i t t l e  pencilled notes and 
scraps of paper w i t h  kid-bits of information picked up during 
the summer, I note one that aentions a botan i s t  or some such 
person running off  with the  samples collected fmn the Fort 
Yukon w e l l  d r i l l e d  by t he  Alaska nist,rj.ct CE. I wonder if :VU 
have succeeded in tracing the man's nmz. I am sorry I cSdnrt 
see J i m  iby at t h e  meetings, and t h a t  I didn't allow t ime to see 

- him aFterwzrds, 

;&so sorry to have missed t h e  l i t t l e  get-together you 
had after the meetjngs . 

Cleo and 1 &eft Sncwshoe k k e  on the 23d of Sept after a 
Tew days of anow, had a good flight out and are getting settled 
back into our umal  rut again. T h i s  year we g e t  to see the  
fall colors t w i c e  as it is s t i l l  a balmy 75 or so in D.B. and 
t h e  foxage is still more or less intact, 

. , 

I appreciate a w  lead you can give me as to the  i den t i t y  
of t h e  man who made off with  the samples from the  Fort Yukon 
w e n ,  I believe it is j rnpprtant  ta try to contact him about 
g e t t i n g  a split if one remains or if he is a spec ia l i s t  ti- 
to get the  desired information as ts the age and mode of 
deposition o f  t h i s  material, 

A n y  hel@ you may need f r o m  me in the Copper W e r  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 h e l p f i l .  

Geologist 



# s m  James Roy 
Geolou Section- 
A l a s k a  Mstrict, Corps of w e e m  
Ehcndsrf - A . F A  
Anchorcye, ALaslar. 

1 

Dear Mr. m' 

Roger W a l l -  of o m  Gmm4 Water banch has recently ~hecked 
e t h  y a m  abut the identity of t he  botaaXst who collected ssmples 
of the IIE w s Y  at Fort T&nI A L a s k c a .  

kt-, Roger! has t m e d  the namo over to mu, aad I anl 
encbslng a cow af isy lettur to hFm for  yonr inionnation 

Fhanfi verp much for ymr help. I hope we can sifher 
recover sme s8atfles r O m  this botanist, or -pa abtain 
the infansation rc need on the age and-depositional &me& af 
the blue silt f 'mm t5e  Fort X t h n  w d l ,  



Dr, George W c h  
Departnrant of Hubw 
Brooklyn College 
B d f ~ r d  Avenue' and Av-a H 
B r o a r n  10, Fia Y. 

I have been- Info& bg. Mr. James Roy of the Geology Section, 
A h k a  District, Corps of Ekzg!m~er&, that you obtain& s m # h  
fran a =tar w e l l  the % @ n ~ e r ~  were M3ag at Fort Y b n ,  A l a s k a ,  
In the fafl. of 19%. 

In lgIc&1950 the G e o l o d c a l  Sarvay made a reconnaissance stmdy 
of the Qnabmary deps%.ts of the Yukon mb, the  vast 16~1- 
a u r m u x i h g  Fort T-n, I ara ~ m r  prepmbg the fbd raps and 
reports. k. Itoy has kLndlysupplled the-erts log of t b  
u d  for use in this reprt, h t  cannot Purnish hp sru~ples of 
the mataridls ctlcamtsrsd Tgis w e l l  Fs m M  ( a )  became It ia 
t h e  only U& in the region that pene-tclp a sarfidsl alluririL 
gravel and (b) because it cntsnds to witMn 20 feet of presenMey 
sea l d  dthont  ancountdag hard rocks Ukc those wbich fom 
the  hille surromdhg the lawlad. 

Froln what we lmou m f m a  the d f l e r q s  bg, we can only w s t a t e  
that the  deposfb  of blue silt M c b  U e  beaeakh the dluvl.al 
gram1 are qaiet -tar d e w i t s ,  mssibly of m e ,  estuarine, 
or lacustrine o w .  As far as age is eoncermed, the deposits 
mtght range f m m  Qua- &o as far ba& as Late Ilesoeoie. 

It would would be# great fntemst to ae to 1ea.m whether yrnrr 
ma0111 of a w e  aamplw has emblab 9pa t& d-e the 
enviroment of' deposition (sstuarine, ararine, lmtrfne) ,  and 
whsthsr them are ndotolcmi3s that d g h t  givu a due 
as to the age of the l i t m e  a U t  U te  Fa* Y&n w e l l ,  



. . John a. f i i l l i w n s ,  :*:ili t - r y  . * e ~ i o g y  
? ; % s h i ~ g t s n ,  5-  C ,  

October 8 ,  1957 

Bot t in i s t  who st& t h e  smples !  
4 

I jlist ca l l ed  J i m  hay nnd he gsve :ne t h e  name.of t h e  
Zen who t 3 9 ~  t h e  swiipies ut PaEt Yukon, iie s a i d  t h a t  the 
men a s y  nat b e  at t h i s  sddress au it wns a coup le  years azo. 

The rjcln was%otunis t .  
D$. Gcorge Tulloch 
2epar tment  ~f Giology 
hrooiclyn College 
bedford Ave. 3~ Avenue H 
b r o o ~ l y n  10, ii. Y. 

I ;;ope your seerch f o r  t h e  i n f a m e t h n  will be success- 
fu lg .  L e t  ae snow if chn be of f u r t h e r  he lp .  

I envy you 2nd your seeing t h e  fell coXors twice.  It is 
my favorite time of t h e  gear. We ere  having b q t i f u l  ~ ~ e ~ t h e r  
no.*'. Sice end nip,:y every :iiorning. 

T ~ H ~ K S  l o r  your offer o r  h e l p - i f  I may need i t - o n  the 
Yukon flats or Copper iiiver. I hope I heve the opportunity 
to asfiror it. 





UGE ANCHORAGE AOORESS FOR 

DlVlSlON OF ale T E I M I M I L S  
P,O. OOX G - Z L J  
ANCHORAGE. ALASKA 

STATC O F  ALASKA 

DEPARTMENT O F  PUBLIC WORKS 
P.O.  8 0 X  13bi 

JUNEAU. ALASKA 

aIcn*am A v o w n l ~ c  . COM M~SSIONCA 

December 18, 1963 

USE J U N E A U  AOPRE55 FOR 

DlVtLIOH O r  H l G n w ~ Y s  

Re: Fort Yukon School, Well 

Mr. Roger Valler 
U, S .  Geological Survey 
501 Cordova Building 
555 Cordova Stree t  
Anchorage, Alaska 

Dear Mr. Wal ler: 

This office is interested in the future development of a deep 
well for the school a t  Fort Yukon, As you may know, the ortgLnal school 

+ o b t a h e d  wates through an infi l tration well; however, when high water in 
1959 eroded the bank, the water source was lost.  An investigation se- f\lHi *I1 
vealed that there is a shallow well in the area, apparently in an o l d  p . 
slough bed, approximately 1500 feet from the school. Sufficient potable 
water is available from this well; however, there has been a considerable 4 
problem of transmitting the water the approxhately 1500 feet to  the 
schoo 1. 

We are, therefore, interested in exploring the feas ibt l i ty  of 
a deep well on the school s i t e ,  especially as related to  the future 
expansi~n of the school, probably next year, We are unable to find 
any data indicating a well might be d r i l l e d  or the probability of water 
at depth. We have a copy of the U. 5 .  Geological Survey Circular No. 169 

+ entitled ''Swlmary of Ground Water Development in Alaska, 1950"; however, 
th i s  report does not cover the Fort Yukon area. We would accordingly 
appreciate being advised of any tnformatfon that you may have on the 
availability of water fn the Fort Yukon area and also  whether or not 
any subsequent publications have been issued, 

Your cooperation d l 1  be greatly appreciated, 

Very truly yours, 

k nar Lowell, DLrector 
U: sew Division of Buildings 



U N l T E D  STATES 

DEPARTMENT OF THE INTERIOR 

G E O L O G I C A L  S U R V E Y  

Thin hthr Ir $4 to yew's  of muwber 18 iy- thm 
of ob- grormd rs-r fmam r Qlep r)U on thb aohool 

dtr at Fort IWm a d  wbthm -re ~ t .  my pktbff~.tson8 ua mter  OF 
tk% rrrrs* 

~ ~ h p w 1 l a t ~ ~ b r r n a r d r h ~ F o r t ~ ~ -  
' L b Q o r p l l o f ~ n ~ r $ o U a t W i r a i * a r u t o f W ~  
of ]Port Aik;on. Tb v ee&iuOm fm -2y prabab33' p m d l  
Wrtbra?maltik. T W W n p o r t . h s P e r t h t g m t m t ~ ~ 8 8 a t o  
adrpthef 890f.rt. Ibt.x-bmWgmiltg.rad.rs-Mndiathe 
btmw froa 800 +-a U.8  fmt, Fiftesn feat of am-+a'br-ba s U t  
su m u a t m k ~  MW. m y  a- nut develops a J~u, in ~b mtur- 

fanrt ian u a$ of fb =-rial thmugb r 1-lrh 
aommn, !ha hala w u  -* 

W krt d-8 aat mU mat tb por8ibW~ of mauu&tering o u u n r  
$ m h a 4  at r brptb, or me at r ~ k r  dapth, at fhs 
a8b-X ak.. . BH faat a t  f ~ t i m r  ld gsrlritrt ir -. b o ~ r L . . a r d M l l r r . i t h a U @ q u a W * ~ t 8 h d d b .  
t a l r % u ~ r - U ~ t h t r f o r p y . B i a a .  81odwmlpklng 
r w l l  metw sI%Uar ~ ~ U O ~ L I  U a  bth.r  ef t b  U* 9. U 
m r  mtrtl.l U m a t ,  a narPrl memaam4 rillrodl4br daquak, 

tbUbmchynl&or~ry-tmnllr, . w h u ~ -  
n w * w  rad t& ow e w  N- t h  UUW, br 
mmm pwu8ml in tbat M. w a r .  tb.y btn ta b@ @ut2utruow m u  
~ k a l r e f t h . r l r r r r r . L d r ~ l t i t h t h . h . r r d ~ f f l o o d i a e . o d  
M 4~dli.m. It 4& bm- t b t  ts o m  l z m u t i m n  - 
w b M m  bema. el of the vegrtrl oorsr Ln tlm urc--rhieh 

Gda d-/kflK/? 
IN REPLY RE 



p e d t t s d  tha permafrost t o  thaw--whish pe&tted t h a  bank to erode 
f a t o r .  Perhaps another undLfiturbsd site upstream (? ) a l i t t l e  rays 
might provide a mure eoonomioal installstion to oonstruct than try* 
for a deep w a l l .  Of omme, a mocraseAtl deep w e n  ehouZd ba h s a  
uostly t o  operate m d  8ni'tlwn. 

Thsm &re no pubUoations oa water gatuntLQL of t U a  msa that 
' IP~ &m a w u m  of. 



UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

I B M l m d  la s oopy of the Corps of Engbmmrs ran log se oopied 
irom thsir Lilea br us. Thsf gsve ua permdssim to. rolease it to p a  
anr3. eta- them I s  na repwt, 0-r Wim. fbs log, Mi w o u l d  be u s e m  
to pu* &* llnllrud SMIpm m p 0 M  dhs above. 

I 



U S E  ANCHORAGE AODRESS FOR 

OlYlSlON OF AVIATION 

GLOrEu  BLOC.. moon 202 
ANCHOAAGE. ALASKA 

DIVISION OF AIR TERMINALS 
P.O.  BOX G . 2 4 3  
ANCUOAhGE. ALASKA 

STATE OF &tASKA 

DEPARTMENT OF PUBLIC WORKS 
P. 0. 8 0 X  1361 

JUNEAU.  ALASKA 

USE JUNEAU AOORESS 

OlvlSlON OF H I G H W A Y S  - 
DIVISIPN OF BUfLOfNCS - 

DIVISION O f  COMMUNICATIONS 

DIVISION OF WATER & HARBORS 

R t C H A R O  A DOWNING - CQMMISSlONEa 

January 12, 1962 

OMVISION OF PnOPEnTY s SUPPLY 

DIVtSION OF EQUIPMENT OPERATION 

S O W T H p S X E R N  REG ION . '. 
'-. 

I. i* 
Re: Deep Well, Fort Yukon S,khool 

Mr. Roger M. Waller 
Geologist in Charge, Geological Survey 
Ground Water Branch, Uater Resources Div. 
Room 501, Cordova Bui ld ing  
Anchorage, Alaska 

Dear Mr. Waller: 

This will acknowledge your informative letter dated December 29 per- 
taining to the f e a s i b i l i t y  of the  deep well it1 the Fort  Yukon area. We note 
that  the Corps of Engineers d r i l l e d  a deep w e l l  at the i r  site eas t  of the vil- 
lage  at Fort Yukon and indicated tha t  the ground was frozen t o  a depth o f  
390 feet, with a layer-of water-bearing s i l t y  sand f r o m  390 to 425 feet. 

We are wondering at this  t i m e  whether or not the ground w a s  frozen 
below the 425 foot depth indicating perhaps that the water-bearing strata was 
in a pocket or whether there was any p e r m  frost below this  level. We would 
also  appreciate being advised on whom t o  contact in the Corps of Engineers to 
determine whether or not a report is available and in particular a copy of 
the w e l l  driller's log. 

Any information that you could further furnish w i l l  be most he lpfu l ;  

Very truly yobrs. 

of%- Leonar owell, Director 
Division of Buildings 

Education 
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ANALYSIS N r n S  

I Location 
1 - 4 -  t -% Sec -- T- R- ' Jerid. field/Office'No. 

I 

( Datc coll. /-20-70 . Time 

F i e l d  detns:  Temp. ('C) PH 

Sp. cond. @mhos) Ehl 

Appea.r art ce 

Remarks : 

I Well Type Use 

I Depth (ft.] Cased t o  (ft.) 

I Diam. [in.) Date drilled 

I Water level (ft.) 

1 Discharge 

Owner 

Percent Sodium 

I : Checked by ACF - 
r 





Village: I:ORIa NJKON 

bpulatim: 714 

Region: DOYON 

w 
* 

JAN 1979 -- 
rvlbnt3-i Y e a r  

C l a s s :  2m 

LTD. 

A, m s t i c w a t e r  U s e  

Present S W ~ Y :  DRrl INFILTRATION GALLERY/ M w c y  of Present Sm'~' 
W I D  SAND FIC~'RJTXON,/ FLKUATI;ON W D  QUALIn  AND QUAN'TIn DRINKING 
FIATERING POINT/TRUCK DELIVERS T6 WATER/RAW WATER Fe 2.3 ppm/TDS 127 
SOME HOUSES/SO .GPM FRm nf0 1EWS ppm/HARDNESS 147 ppm/TlWTED WATER 

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

Planned -ts in Water Supply: AIS HAS PRELIMINARY PMNNING MYEY BUT 
PROJEm IS ST- BECAUSE OF EASEMENT PROBLEMS IN' V I L I A G  

History of Water Supply Pmjects: 1973 - WATERING P O I ~  GX)NT~MINATED WITH 
FUEL OIL - 2 NEW WLlS WERE DRILLED 

B, Industrial & Institutional U s e  

Descrih U s e r  - 
MILITAHY 
RESTAURANTS 
SCHOOL 
CLINIC 
STORES (2) 
OFFICE (2) 
a-RJR= (21 

Present S w l y  Pdequacy 
OW SITPPLY/-LTY WATENNG SEE ABOVE 
POINT mR ALL O m &  

A. Solid Waste D i s p s a l  Metkd(s): 0% bflu Om OF mmmbINED 
COVERED BY CITY 

B. D m ~ s t i c  Swage D i s p o s a l  Method(s) : FEW B U C m / b w  P m B  

'C ,  H i s t o r y  of Waste Disposal Projects: NC) DATA 





UNITED STATES DEPARTMENT O f  THE iNTERiOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

F o r t  Yukon 
Location County 
Source Depth (ftl Oiam ftn.) 
Cased to ( f t )  Date drilled Point of colt. - 

Owner ---- - .  - - _ - . 
Treatment Use .--. 
WBF WL - -- - Y ~ e l d  - - -  - . -- 
Temp I"F) Appear. when colt. - ---- ______ ._ _ _  - 
Collectad Feb 6 9  1973 By ---- --- -. - -- - . - .- - . .  
Remarks 

tab. No, CoI 16439 Field No. Pro jact UsPHS 

dissolved Silica (Si02 

Aluminurn (Al) 

ban (Fe) . dissolved 

Manganese 

Calcium (Ca) 

Magnemiurn (Mg) 

Sodium (Na) Ess 

l n d l  
Specific conductance 

Dieuolved mlida: 
Calculated 263 pH 

, me/l 

9,2 

009 

,340 

49 

13 

4.3 

w 
Bicarbonate (HC03) 

Carbonate (C031 

, Sulfate (Sod 

Chloride (CI) 

Fluoride (F 1 

RwMu* an wrvrtiocr at 1 W C  

Hnrdneaa ae CaC03 
Hmcrrbmmta 

Alk as Cam3 

Potassium (K) x s s  

- - 

d l  
i 

85 i 1.39 .-. 
a 

0 I - 0 0  

180 

110 

70 

2.5 1 06 

I 
I 

2.44 

1.07 

.I8 
I 

140 

Sodf urn percent 
+ O0 

5 

Phos ortho dis as P } moo 

SAR .I ! 
t - 
I 

1 I 

Nitrate (NO3 ) I ,005 
! 

Nd7-- : Phosphate dis orthe -- I C  - -- 

---.- 

2,91 

Color 

Total 4.39 
I 

2,7 1 . 0 ' 7  - 
I 

.I 1 ,006 
I 

i 
- .--I - 

Total 

1 

- 

3.76 





9-188 
UNITED STATES 

(Octokr IOCOI DEPARTMENT OF THE INTER TOR 
GEOLOGICAL SURVEY 

WATER RESOURCES DIVISION 

WELI, SCTIEDULE ** 
----------..-=--.*-.----,---------.--------,-R 19 Field No. -.>-&->--- 

............... .... Record by ................... ,,,.,,, .,----------- Office NO. 
: ~ w A & ~ c I ~ ~  - . / 1 r - ? 4 4  -+ LL Sortwe of dntn ........... c d A  ...................--I 

1; Lumtion: Stnta ................... ,- , , ,  County ,,,,.----,----.-.--------..--..-... 
M~~ --[~-?&-C---~--L-&--U-$~-M -*-----.---.-*.--.------------- 

2. Owner: * .---- ..----- AddFesa ,,,,,,.,,I-U- ---- -I-.-- 

DrII1cr ................................... Addms .... -.--.,--- ,--- -------.....-.- 
a. ~ n ~ ~ o p r o g l y  .HZ .... .......-...... ----- 

abowi 4. Elmalion ... ISIU -... tt. below ---............ -.--. 
d 10.~6 6, Type: Due, d a d ,  driven, bored, jetted ,,,!?,, 

ZL;, 6, Depth: Rept. ,,,.,,,,,...,.,it. Mew. -.--.,,-.---it. 
#'-I 21d 7. Cminp: ~ i n m . g  ..... in.,  t i -? ..... in..Typs- ..... 

L Dcpth ,,,,,,,,, ft., Finish ,,,-,,,,,,,,,,-,-,, 

mpt. above 9. IValcr lrvcl  ......-........ It. me as.--.-.....-.----.-..-- . 19 ...... belo k--..-..-----.... 

----,-,,, ,,,,,,,, - .,,,, - C-C-C-C-c-C-C- --which 18 ,,.,,,,,,,,-- it. i:r: surface 

lo. Pump: Type Capacity -- G. hI. -.-------- 
Power: Kind ,,,,.,,,,,.,,,,,,: .~CICICICICI.,cI--~~~ IZoraepwcr ---,,,-.-.--.,--.------ 

11, Yidd: FIow ,,,..,,,,,, G.M.,Pump ,,.,,,,,.,, G. M,,Mess.,Rept,Eat.----...-,- 
Drawdown --,,,,,,, tt. after ,,,,,,,,.,, houm pumping ,, ,,,,,. ,----.,.-C. M. 

12. Use: Dom., Stock, PS., RR., Tnd., Irr., Obs. ,,,,,,.----., --.-.--------------------.. 
Adequncy, permanence ...................... C.CC .-.- rrrrrrrrrr.rr .--,,-- 

f 8. Quality . ..,,,.,,.,,,,.,,,.,~~.....-m~~~~~,~~~..... ......... Temp ,..,-.---.------'F* 
Yon ......................... Taste, odor, color .----*-----...- Sample No ..... ---- 

Unfit ~ O F  .......................................................................... --r-oc------- 

14, IZ~rnatb: (Log, Analgees, etc.3 ....................I........L....... ----- --.------- .... 



1-185 
UNITED STATES 

IOctrrkr I 9601 DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER RE~OWRCES DIVISION 
t/; q. f ut.r./v, L 

TELL SCEIEDULE ' *  / 
C 

Date ,,-,,,,,......,.,,------ -- .-..., 19 -..-. FieId~o.^;% 

Rewrd by .,,.- - .------ -.-.a. -------------- 0fEcefi. I 

3i I ................ i Rck (- -- d2.1?3f'LS1 -.--.-..- Sorirca of data ....................... .----~:.-2-.$----- 

f u k v I 

- X M asc. ...-.-... T -......-... R ......--........-. E ............. .......... w 
kc .I 1' 2. Qtontr: ,,,.,.,,,,,,,,,,,------I,,,-- Addnna ,,,-,, - ,,,,,.,,,,,.,, ,-,,.,, 

Tcnnn t .... E L L L L . I L . . ~ S ~  -.----. Addreaa ..EL.! .A:-L>,r_'r:: -...I.-- ....- d 
Driller ............................ Addreas ,a,,-----,-.---,--,----, 

2. Topngraphy ......................................... ma---- 

4. Eltvation -,,,,... f t. n h r o  below ""'""-""-""" ---- 
6. Tppei  Dug, drilled, driven, bored, jetted ,,,,.,19,,, 

/ f' ........... 6. Dcplh: ~ e ~ t : - - z ~ . - - . f t .  Mens. It. 

Casing: DSnm. ,,,.,.,, in., to  ,,,,,,,, in., Type ,,,,, 

cpth ,,,,,,,. It., Finish ......................... 
Chid Aquifer - - F r u m  .,-----It. to - - - - - - f f .  

thcra ...................-.-..,.-.-.-.------------ ---------------- 
9, Wain  level -,,,,.,,,,.,,,,, It. rept. above mess, -----...-. *.-- 18 ...... halon -.- ...... 

, , , , , , , , . , , , , , , . , , , ~ - -~ -~~~- - -wbich  ia ,,,- -......-. ft. below surf ads 

10. Pump: Type ,,,,,.,,,,,,,,,,,..-.cl.cl.cl. Capacity ,,-, G. M. ------ 
Power: Kind ................................... ,, Hotstpower .,.,,,,.,,-.,...,- --,, 

11. Yield: Flew ,.,,,,,.,,. G. M., Pump ,,-,,,,,.., a. hf., Msne., Rapt.Eat. ,,-,-,.-, 
Dmwdom .......... it. albr ,,.,,,.,,, honra pumping ,,,,.,,,,,,...---- G. M. 

12. Use: Dorn., Stack, PS., RP., Ind., Z~F., Oh.  ,,,,,, -----------.----------- 
Adequney, permanonce ,,,.,,,,,,,,,,,-,,,,,.,,.,,...,,.,. ........ --.---------.--- 

13. Quality l--..---.--~.~.-...---,.... Temp -.----,.-----.°F. 
Yo0 Tho, odor, color ,*..__-._,,,,,,,._,,F---.-.--------.,--- Sample No ----.------- 

u~nt for ,,,,-.,,,.,,,,,,,.-..1.....-.---,,~-.-----..--..-.--.--- ---rr.rrrr.--U---- 

t.<?.W 14. Ramarb: m, Annlyscs, ek.) ..C!?= ............. - ...... ---.----.------- - 
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9-186 WNITED STATES I 

(Octoht  1960) 
DEPARTMENT OF THE INTERIOR 

~ O Z O C I C A t  SURVEY 
WATER RESOURCES DIVISION 

WELL SCIBDULE 
D . t . - ?!Maarreeh-L$3-LPP5? 1 meifam. Fy-z 

P,R,Lord Raw>rd by, ,.,-,---,--- OBas No,\-. 
data copied from D E files-RW 1, Source of dab ,,,,,,,,,,,,, ,,,,,,,,-,I--- >,--:---* .----- -----.----- 

T 1 .  CI ~ R L -  W 
U .S ,Armr 9. 0m.r: ,,,------ \Ad- Fort Yukon - 

#' 

Tanant- -------------,,.- drem & - ~ s f r % ~ a g e  
Dis t r ic t  En&neera Driller -*.-----,-..------- ---- - 

al T o m g ~ p r y ~ l H V . - - -  

*j' Dsf h It., Fhbh L Y Y I I i I '-. 
8. Chief Apqer ,-- + & ! M i  h r m  ft. to -Y%K- ft. 

I 
- - -  

i .  
I - which fa ft. suria~ I 

1 

10: Pump: T p  T--,-, Capdty ---I-- C). M, -.-, 
Sower: Kind \ --La , Hmepmmr -- 

-. 
XI. YiJ6: ~o~':,-lQ.M.,~p,-G.M.,Maaa,Rept.Eat,-~ . 

Yea 
Taste, odor, aolor ,,,,,,.,,...-,Am------ 

8unpla N~ -- 
W d t  far -,,,,, - -- - 

Well located near s i te  of powerplant 
Log: 

Material ~ h i c k n d $  Depth 
; i 

S i l t y  sand,. 
- 

P o z e n  sandy gravel 10d~ 
(Frozen) impervious s i l t  

I .  172 
Impervious s i l t  70 
S i l t y  sand ( w a t e r ) ( h d  100':Mbshg) 35 
Silt (water shut dff)  1 5  

at U.5' casing froze tight-24 hrs.  to thzw out 
at 210' drive sample-grey silt with thih hlear i c e  

lenses.  . 

Started h o l e - w i t h  6" casing - couldfittbdrive beymd3351 
Second hole casing to 148' 

6" casing to 380' 1 
8% 40 casing to 425' 

. . ... t3bV 

Hole abandoned, 



9-115 
(Octobsr rsso) UNITED STATES I O .  *... 

DEPARTMENT OF THE INTERIOR 
CEOLUCICAC SURVEY 

WATER RESOURCES DIVISION 

WELL 8CEEDULE . . . FY23 
March 18, 1959 "'- Dsta ,a,,, ,.,.,-,.----- --- 9 - -  FlaldNa.,, 

P . R .Lord Record by . _ - I -  ~ m c p ~ o . - :  4 

DYetrLct Engineers a I D u e  - - - - I . I , - - - - - - - -  4 A d G m  ---I- - - - - - d l  

7. Caainp: Diam..-in.. to  t,, k--in..Tpps- - 

Dspth --,,, It., ~inhbi' -- 
i, 

8 &@ '( 9. Wafer Level-----:,+ -I-- 10-- above 
1 below eu-l as. 

10: Pump: Type --T-# 'i i ,,, Capacity 10. M. -.,,,--, 
I Powm: KG&--,*_/_ -. --------- Horaepomr 

? , Q. M., Mean., Rept.Est. ,-- 
10 born pumpfng ,,,,,, .,,,,,,,, -- G. M. 

.--$&k,&&-------.----. 

13. QWZify--- 

T d e ,  odor, color ...................................... 

unfit for --------IIIIU--UI--III----U-YY---.-3 - - I - -  --"---I 

14. Rrmorh: (Log, Analyses, eto.) .--!---. -I-Ic----- 

. . .  
Location: 900' SSE+-6f dkep hole, l0l north of.. slough, 

i~;:m~les'downstream f rom jwc t ion  of slough 
and r5ver ' 

Log: 
T . . . 

Material Thickness . Depth 
.. . . . .. 

- * 
~ f l t , ' ~ t a n  .(vegetal material to 4 ) . y ~ f 2  -5!&fL I -I 

silk, blue-grey ( thawed) 3 
I ' I  

8 t 41f: 
- Coarse gravel with cobbles($" ave .size)313~ 11t7w* 

(probed) sand, fine* 815". -20' 

(~roze to 16Rand from 4' to 514") 
. H i t  water at 9r6fl 

. . I  . 
Land surface is 15-25' above slough bed. 

! 

t e s t  p i t  repoened. . .,... d.t 

8 1/3~, 1 ' ~ h f h d  after  15 hours,@. 64 gpm. - - 

recovered in f e w  minutes. T e r n p e r a t ~ e ~ 3 3 ~ F .  
Conclusions that shallow w e l l  feasible  n e a ~  -slough 
where thawed areas a r e - h t h e  coarse material.  

~viden* that gravels are present throughout 
Ft, Yukon area and on t h e  r i v e r  bottom, C 



9-186 
(Ombar 1960) 

WNITED STATES 
DEPARTMENT OF THE 1NTERfOR 

GEOLOGlCAL SURVEY 
WATER RESOURCES DMSlON 

WELL 8CEEDULE 
Fay 22, 1959 Date ,.,,,,.,,,-,,--.-------~IIIII-~ H)C)C1ls-"-.-- HddNo. m- y 
P,R,Lord Racord by,-- ,,.,,,,, , -  - , ,  OBCSKQ- 

A h  ska It hcation: State ....................... County ,,,,, ..... 
Map ,,,, - -- I I - I U I I L I - Y - Y -  - 

--._-,%-- N It-,: ------- E 
w 

Ft, Yukon 2. 0 :  i ----.-..-..--- 

4. meuation ,,,,,,,,,, ft. 

'.. -1 
8. Chief Aquiftr ,,,,, .&, ,,,, 

1 4- -, Fmm ,,,, -,- it, to - -  It. 
Others ,,,,,-,, 2 CI - (C-Y-Y I - - -C  

9. wa4e-r level ,Q~Y"?+Y~ @* Y.-LI I I  Is-- above 
T- " maera. below '--- 

'1 10; Pump: Type ,,-I ---- C ~ p c i t p  - -- a. M. I-CI----- 

P o w :  Kind -'_------- - Eomepom --I---- 
/ 11. Yield: Flow -?,,,,., GM.,Pump .--, O.M.,Meaa.,Rcpt.Est.-----. 

\ Drawdomk,-'-,, it. sitar ,,,,,,, hours pumping .,-,... -.-.., .... , Q. Ma 
Y n 

12. Um: Dom., h e  PS RR., hd. ,  Tsr., Oba ,, '. \ v , J Q - ~ ~ Z F U ( P ~  
Adequae,, pwanenee -LK-O~],~-'~L@------------------ 

w r 3. Q d i t y  , ......................... -=-...- ,,.---------.,- Temp ----------OF. 
Yes Tade, odor, color ,,,,,,,,,,,,,,,,-,, -C-C-C-C-C Bwpls N, ---------- 

U d t  for ----- -c -I----- - 
14. R8marh: (Log, Analyses, etu.) ..- +---- - - - -  ----- -'L. --- -I--- 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RESOURCES DIYlSION 

7YGLL SCIlEDULE 
2 >- Dats ..-........,....,...,.----..-------, . ..,,,,,,.,..., 19----.,-- FIeldNo.-.--.---.---. 

7' L L ~ I J  372 L ~ ~ L . ~ J  ............... naeord by ..-LC.i..- ..,..,,,,,,,,,, .,,., - ,,...,,,.,,,,,, Ofiea No. 
-1 4 t q t i , '  ... Source of datad]& ...... ~ L . L ~ ~ ~ J A ~ ~ E X ~ ~ ? , , L ~ ; ~ - ' ~ I ,  .............I,.......... 

2. Owner: ........ ---..---.-.-.-------.-.--..... Address ........................... .- 

...................... T e n ~ n t  ... ..... .-...-- Add rean ...... ,,.,,, ,,,.,,,.--,- . .---.-.- .. 

........ 7. Cuaiag: Dinm. in., to  ...-.. in., Type .-.-. 
w 

Depth .,,.,,-..-it. Finish ,,,, 
-) 

------- 
........... ........... 8. Chit! Apuijet ....... ISJ-!& ......... - .... From it, it. 

rept. above 9. Wulrr l ~ r l  .....-.......- St. ,,,,- .-.---....-......- 18 ...... 
......... .,-I --..........-.-..-l---~-~II..I.ll.ll-. which 18 --, ft. ;;p;; BUIIIIC~ 

10. Punrp: Type ................................ Capacity ......... .-..-- G. M. ............ 
Pow-er: Kind ................................... Horsepower -----I---------.--- - 

11. Yield: Flow ,,,,,,,,,, G. hl.,Pump ,,,,,,,,,-, G. hi., hlem.,Rept.Eet .,.,, , ---, 
Drswdown .......... it, after ,,,,.,,,,,,., boure pumping, .,,.,,. ......... -.--G. hi. 

12. War: Dom., Stock, PS., RR., Tnd., Trr., Obn. -- ..........-.......... 
Adequucy, permanence ,.,,,.,,,,,.,,,,,...---.-,.-..-------..---------.---.-=-.-.--- . 

13. Quality .............................................................. Temp,-.--.------.-OF. 
Yea Trnte, odor, color ............................................. Sample ................ 

Uu6t for .........................-I -I.-. ..-. ,I..~.......~...---.-.-....-.- .......... 
11. Rmnorkr: (Log, . . I .  

1 '  --JL.L.:L ..... 
... C*-IC-.--ll..3.-..I-----.---.-...-U-.-l.3-.~~-~--~--.-Y.I---I------ 

d. a. ~ ~ u ~ m n t m t  relmtl*O O I r I L I  1-1801-1 
:***I. 
-.7,<-:: 





UNITED STATES 
DEPARTMENT OF THE INTERIOR 

CEOtOClCAt SURVEY 
F5 

WATER RESOURCES DIVISION /< ,, J 

WELL SCTIEDULE 
~ $ 1  & f  Date .... +.l...:L .............-̂ I--.--II11I1 ..-, 19 --..... FieldNo. 3 ~ 4 "  

Record bib ,,,,.,.,,,..,,,---------.-.II.,IIIIII ~ICCCCC~HH---C-. 0Hca NO. ,,..,,- 
Source or data / ~ J E ~ ~ R . . J ~ . ~ ~ ~ ? ~ ~ ~ . ~ , ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ E - E ~ - - ~ ~ ~ ~ - I S ! ~ ! ~ ~ Z ~ ~ - -  

above YL 4. Elevation ...g'%!!;.. ft. - ................. --- 
... 3 T y p e :  I ~ R ,  - drilled, driven, bored, jetted :..10.-. 

7 
Colin*: Dlam. ..- .... in., to -.-- in., T jpe .-- 
Depth ,.,,,,, a It., Phhh -,------I---- 

Otbere ,,,,,,,., ,..-.-- ,,,-- -.,,.---- - -H IC- - - - I 1 l - - - -  

17 
8. JPatcr Emel ,,,,,r ,,,, ,, ft. rept. meas* -^------ - 10 ----- above 

below " - - " -  
-- - - -  wbicb ia ,--- it. zz:," ~ ~ d a c e  

Power: Khd ,..,.,.-,- ,,.,..,.,---- ----- Hamspower ---------- 
11. Yield: Flow i .,,,,,,, G. M., Pump ,,,,,,,,,.., O. M., Meart., Rept.Est, ,,,,--, 

Drawdown .......... it, niter ,,.,,.,,,,,, houra pumping ,,,-------..-.-.-. G. M* 

12. UII: Dom., ~toek,@,  RR., In&, Irr.,Oba. .....---.. -..------- 
-4rleq uutley, pcrlnslncnco ,,,,,,,,,,,,,,,,.,,=---------------------------. 

13, Qualify ,..,,,,,, ,,.,..,,,,- - - - - - . - - - - - - . - , . - - - - . m - , - - - -  Temp -------OF* 

Tagte, odor, c~Iar ............................. ------=-- 
Yes Snmpls .*2-----..-. ... 

.................... Unfit for 1-1- ,1.-.~~~--..---..,-.-....--------. . .I--- -I------ 

UNITED STATES .--  
DEPARTMENT OF THE INTERIOR 

CEOLOClCAL SURVEY 
WATER RESOURCES DIVISION 

WELL 8CEEDULE .a Fldd No. 

Map ,, -................ 
N ---.-- 41 .--.--.-,--- sea. ...--... T R ........-........... E 

IV 
2. 0 :  . .  Addreas ---... - -..- --. 

Tenant ............................. Addresr . UYI.UIC---U---l. 

4, EZevaCwn ,,,,,,, -,,, ft. above below - - - - - -  -------- -- 
6. Tme: Dug, drilled, driven, bred,  jetted pi~ --,,-, d2 - - 

B o  6. Dspfh: Rept. ,.,, .......... bt. Meae, ,,,,.,,,,,, ., ft. 
........ ........ 7. Casing: Dim,  In., t o  in., Type ,,,,, 

Depth .,,,,,, ft., Finish ,,., ---.-.--- 
8. ChiefAqrrijer ,,,,,,,,,,,,,,,,,,-.,,,,From ,,,,,,,,,it. to ,,,.-, .---,, ft. 

rapt. above 9. Wdsr lmal .-...-........ It. meas, - ..--..-..-- - 10. ..-. --.----------- 
------.-,,-,,,,,,,.,.,,,-,,,,which ja ,,,,,,.,,.,,, f t, ~~~~~ surfnee 

10. Pump: Type --.,---..-- ................... Capscity .,.,.,--...--- G. M. ............ 
Power: Kind -,,,..-,.,..-.---,,-----.---.---.-.- Horstpwer ------.---.-...---.,.,, 

11. Yidd: Flaw ,,,,,,,-, G. M., Pump ,,,,,.,,.,,., G. M., Mens,, Rtpt. Eat, ,,-- --,,-- 
Drawdown -, 

12. Um: Dom., 
Adsquaoj, permanence .. ...--.-.-..------ 

U 

13. Quality -.,..,, r .,,,,--,-------.-------.--.. Temp ------ -.--.-..---'F. 
Yea T=t8, odor, color --..-.-------.----,--.-..-.-.---,--.-------- Sample No ------.-------- 

unfit for . --I-. --.I*---- ---*. .I .I .I .I .II .I .I . .  .-I ......I......................--............... 



9-185 
(October 1960) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

CEOLOCICkL SURVEY 
WATER RESOURCE3 DIVISION 

WELL SCHEDULE 
/ ~ - 2 7  Date --I,,-------- ___cI 1 e . 6 ~  Field No. 

A 
Record br -f?.&hh&-&- -- Office No. ,, - .q / % -  aume of data J&j,b-+.-~&&--g---i --------- 

&LC 
FAuJ- LC-3 

ca%za? I: btaf;on: State ,,,,, ,-,, ------------ 
a - - -  ,-,,-, ---C.L--CC--CI-L--ICI- 

K- v 
eec. T -!R- E 

3 
w 

2. Owner: P 

- --- Addresp 

Tenant -- Ad* 

Others - 

Driller, Addreas - 

0. Water h d  m ~ t -  19-- above 
*'meae. below 

which Is above ~urlaca ,ft, bebw 

I 3: Topography,,, - - - - -  
above ! 4. & a f d  , ft. CCW - j   low 

5. ~ ~ : ~ d r i l l e d , d r f m b o d ,  jetbd-.-19- I a 

: 6. Dcpfh: Rept. <kuLb~ it. M- , ft. I - -  
7. Cminp: Dism, ,-_ in., to - ia, Type - j 

Depth It., Finish, I 

10: Pump: Type ,- . Capaaity , G. M, -- 

I 
a 

i 
I ' 

-9 

1 
I 

I 
I 1 

a 
I 
3 

Power: Hiad, -- Homepower ,, 

11. 17ield: Flow -,,,,,,,, G.M.,Pump ,,,-, G.M.,Meas.,Itept.Eirt. 

8. miuf Aqm*, From , ft. to ft. 

Drawdown -,,,,, ft. after ,,,.,,,,,, houm pumping ,,,,,-,, --- G. M. 

13. Umt Dom.,~tock,@~~..Ind.,Im.,Obs. I !I -- r c h ~  
7 

Adequacy, permanence ,,,,,,---- -I------- 

13. Qdiry  ,,,,,-.- _--, ,,,-,,, - Temp ---- OF. 

Taste, odor, color --,,,.,,,,, Yes ---- Sample No -- 
W d t  for ..-,,,,, ------ 

14. Rcmortr: (Log, Andy-, etc.) -1 -... ----- &A - 



0-185 
WITED STATES 

(October ~ J E Q )  DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER RESOURCES DXVISf ON 

WELL SCHEDULE 

Record by .......................................................... 0f3ce No. ,,,,,,,,,.,, 
Source of data ,,..-.,.-,--,,,-,.,----.------.--.,.,,,-,,,,,,,,,,,,,,-.-....-.-----.-------------*-,-- 
--- - - . - . . -. - - -. 

1, Locution: State ....................... ,,,, County ............................... 
Map -,,,,.,,.,,,,,,,,,,---~-.-,-----~~-~ ---- --,.,-,,-.-,,--,------*,-~----,,-,.-,---,.,---- 

N 
,,,,--,----- M ------------- x s e c .  .--,.-,--- T ,-----,--, ,..-,.,,,,..,,,--,- 33 

2. Owner: 0 -,A%., . --- ---- - -  A d d r ~ ~ w h - ~  wyc& Tenant ,,----- ------,---,,..,. - -.. ,,.---,-,-- add re^ ,,,,,,,,, , ,,,,, , ,,,,, ,,,,, ., . 
Driller ,,,,,,,,,,,,,,, ,&!&,kid -,-- Addrema -ma ---- * ---------,,.------.. 

. -  - -  

4. Elevation ,,,.,,,,,,,, ft. above be~ow-"'--'"""""*"--" - 
L% 6, Tupc: ~u~,6ri11&vm, bored, jetted -,.,,-, lQ-,, 
u -- 

6.  Depth: Rept. -d.,gz -.... ft. Meaa. .-.. --.--.ft. 
7. Coaing: ~ i n m .  ..3.. in., to .-... In., Type ,-,, 

Depth .&!- It., Finia h ..--..--..--..---. 
8, ChCefAquifcr ,.,,,,-,,,,,,,-,_--,,,,,From ,,,.,---- ft. to .---,it. 

Others .......................... , ,,,- ,-,- -I-.-..LI---- 
rep%. 9. Water ievet ---------,a ft. meu. -Ig,-- above 

below ------- 
-I-,,,-I------,,,--,, ,,,,, wbI& is ,-,, ft, ~urfoes 

10; Pump: Type ,.----..-,,--,,,,,,,,,,,,, Capcity --,,,,, Q. M. ,,,,,,,,,, 

Power: Kind ......................... Homepower ,,,,,-,,,,,,,-,, 

11. Yield: Flow ,,,.,.,,-,., Q. M., Pump ,,,,,,,,,,,,, G. M., Meas., Rept.Est. ,,,,,,,,, 

Drawdown .--.,.-.,,it, after ,,,,,,,,,, houre pumping ,,,-.--,,-,-- ------ G, M. 
32. Use: Dom., Stock, PS., RR., Ind., Im., Pbs, .,- ,,,,, ---------------- 

Adequacy, permanence -.,,,,,,,,,, ,,,,,-,---- - ,---,---- --,-.---,-,------------ 
1 3. Quatit y ,,,,,,,,,,,-*--,.,,,.--,------.----,---- Temp --------------'F, 

Yes Taste, odor, color .,,.-,,,..,,,.,,,,,,- Ssmpls No ---------. 
UdIO for .,,,,,,,,,,,,,,,,,,----~~--- - I I . - - -  



9-185 
UNITED STATES 

(otbbcr LOSO) DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER RESOURCES DIVISION 

WELL SCEEDfJLE e* 
V 

Date 19-,-,,,- pield NO. .2-*--- 

dux&= Source of data .,,,.,,,,..,-,. ,,,-..,,,~..,~.,.~,~~~~.II.III..I.III....m.I..I.III - -,.-,-,- - -.-- ---.- 
I. Ilrocafwn: Stab  ........................ County ,,,,,,,,.,,,,,,,,,,------ - 

4, EIevdwn ,.,,,,,,., it. 

6. T y p e  
I 
1 n I 

\ \ 7. Caainp: Diam. ..Y-. in., to .--- h., Type .- I*-!-- C 

1 *a Depth ,,,,, I,, Finish ,,, -.I- 

. I I i I 
\ 8. Cltkf Aquifer ,,----, ,,,. FKlm ,,,, --ftm to- It. 

10; Pump: Type ,.,,- -- ,,.,.,,-, Capacity - -  G. M. ------- 
Power: KInd ,,,,,,,,,,,.,,,,,,-I- ,,,, ,,,,,- Horsqmwa~ ---.------ 

11. Yield: Flow ,,,,,,, G. M ., Pump ,,,,,,,- G. M., Meas., Rept. E B ~ .  , 
Drawdown .-...-. It. after .--- c-. hours pamping . -w  ....-.- -.G. M. 

12, Use: Dem., stock, PS., RR., Ind., h.; Obs, ,--,--------- 
Adequacy, permmenca ,,,,,,,--,,, ------.- dm-------.-. 

23. Quulily - ........................... Temp ------OF* 
Yes T h ,  odor, color -,-,-,.,a,..,,,,-,,------.LI Sample N~ ------. 



UNITED STATES 
DEPARTMENT OF THE TNTERIOR 

GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION 

WELL SCEEDULE 
Date ,.,,---,---,I, 1- --------,--I-,,- -----,,. Xg--= Field NO. -&-&-- 
Record by ......................................... ---I--- Office NO- ,' - 
Source of data ..................... & .- . . - . . . .-. .. - - --. -. - , -. - ------ ------- 
1; Location: State ...................... County ,,,,,--,-.--I--,------ 

Map --,----.. - --,,,,,,,,,,,,,,,- --, ,,,-,,,,--- - -----.-- - ----- 

v 
Tenant --,-.--,,,,, ,, ,,,,,,,.....,,,.,,.,, Addrem ,,,. , ..,,, ,,,,,,,..,,,,,-,,. . . 

Driller -----.-- - -  Address -&...-..----- 
'73. Topography .....---..-....I...---------- ------- 
\ above \ 4. Etmafion .*.......-... It. below -.--.. \ 

S. Type: D U ~ ,  @l, driven, bored, jetted -.-.. 19.-. 

6. Dcpfh: Rept.-L!2-& ---. ft. MEW. -----.it. I I 1 1 -----'.--I ---- ;--I 7. Cdnp: ~iam.%--_ in., t o  ,-in., Type ,- 
I I 

I I Depth -,,,,. It., Finbh ,,,-I-------- 1 i I 
8. Chief Aq~t'jcr ,,.- ,,,,.,,, Fram -----f+. b , it. 

rspt* 9. T a l a  k e l  ft.meas.-------19.-- abam below "----- 
- ,,,,,,,,-------------- WMOII im ,,-----it* zz:: ~ ~ d a m  

20; Pump: Type ,.-I- ,,,_.- Capacity --- G* M. ------.--- 
Power: Uind ,,,,--,-,,,,,,,,-,,,,, Horsepower -----,I------- 

12. Yield: Flow,,, ,...,. ,,G,M.,Fump ,,.,,,,- -, G.M.IMeaa.,Rept.Est.-,, 
Drawdomi ,,,.,,,,, f f. after ,,,,,,,,, hours pumping --------------- G= 

12. Use: Dom., Stock, FS., RR., Ind., h , O b e .  -- 
Adequaoy, permanence ,,,,,,, ---I------ ----- 

la. Quutilp ............................ ,,,, -. Tcmp----.---,"FI 
Per Taste, odor, color ,.-.,-- - ,,,,, - ,,,.-. - Bampla N~ -----rrh 

Wnfi t for .,,,,,,,--,,,,.---,,,,,,-,,I------------ 





9-181 UNITED STATES 
(October 1950) DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION 

WELL SCHEDULE 
........ ... Date ..,?~X&J ..................................... .., 19 Field No. -...-..--... 

Record by .... -,--.-,--.,---.--+.-------------... Office No. ............... 

~ 2 ,  P~41xbd 1. ~ocat ion:  state ..A~C!J.~A .......... county ...................................... 
Map ,,,...-----,,,----.-I- ........ -- ............................ - --.-.. ......... 

N ,.,________ ..-.......... sec. ............ T ..-.......... R ---.,-.,,...,,.-,.,, E 
f i # T  

w 
...................................... 2. Owner: .T.J-C!$ .... 2.1-?4?! -------A- Addreea 

Tenant ...................................... Addroas ,..,., ,,., -,I.-,,,,-----.-..----..----- 

3, Topography ---,,,,,,------,,,.. ,,. .,,-,,,.,.----.--,-----.-. -- 
/?\ 4. Elmation .....-......... ft. below -------------- abovo 

6. T y p e :  =ug, @, driven, bored, jetted .-?&I&!- 
LL 6. Depth: Rept. ,,,-----,----,,,, ft. Meae. ,----,.------ ft. 

7. Casing: Diam. ,,.,,,,, in,, to  -,-----, in., Type ,,.,.,,,, 
Dopth ,,.,,,,,,, ft., Finish ,,,,,,,,..,,,,,,,,,isisis~is.isisis~isis 

8. Chief Aquifer ................................... From - .---,,,,,---- ft. to -------.-,-.-- ft. 

Others ,.,,,....,,.,,,,~,,-------~---.-~ -...-.. --..---------.--------------------.-.------- -... 
rept. 9. m e r  J E L ~ ~  ..k .......... ft. meae. ....................... IS ..-... below -.------ ----- above 

-----,---,-,-----,,,,-,-----------.  which ia ,,,,,,,,,,,,., ft, :::'$ surface 

10. Pump: Type ----..I.-.----------.-I--------. Capacity ,,,,,,-,------, G. M, - -I------I -- 
Power: Kind .......................................... Horsepowor ........................ 

. f I. Yield: Flow -,-,-.,--,-. G. M., Pump ,,,.,,,.,.,,,, a. M., Meaa., Repf. Eat. .,,.-.---- 
Drawdown .,,..,..,. ft. after -,,,,,,,,,,,, hours pumping .................... G. ha. 

12. U s s  Dom., Stock, PS., RR., Ind., Irr., Obs. -- -------- - 
Adequacy, pcrmanenco ......................... i ---,---.-------- - --------- ------ ---- ---- 

13. Qwtiiy -----.-- ............................................... ---,-- T a p  ---------.----OF* 
Yos Tarrte, odor, color CCCCCCC Samplo No ........-.-. - 

U d t  for ................................................................................ - 
14. Rcmarka: @ Analysee, stc.) ...-..-....-....-..,-.h-.----,--,---- ..------ 



9-185 UN~TED STATES 
( O e t o h ~  LQSO) DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION 

WELL SCHEDULE 
6 (0 Date.:*-.m -.......---.-m-d--------------..,. 1 0  ...--. FlddN~.----- .,...... 

...... Remrd by ...& .......... .....--------------.----- 0 5 e e  No. - . . .  
I Suc Saume of data P-~!~&L!cx  --.......--.--- -, .......................... -----I 

A ~ L A I K A  FE, ................... Y.&-o I. Locaiwn: State ........................-..... County- 

3-y' - F n d ~ L r ~  - sf 
d 

f - ~ 4 9  - / /  sr' -L/S 

b - - I d 0 -  / #  sA - 

Tenant ................................. Adds- .,-,. -.---..--.---.----CCC.----.I.I..Lrr 

Driller ~L&"%&-~-- .---- -.-------- Add- .L?1.Y ..--_..-I--....-.----.- 

above 4. Elewlirm .........-... ft. below ..--. -...- .....-.. --.-. 
6. Typ: D U ~ ,  @l, driven, bored, Tk19--? 

- 

Y d  6. Dlpth.. Rept .....-...*........ ft. Msru* -..-....- ft. 
7. Co.inp: D i m .  f ..... In..ta _.-. in.,Tgpe--.- 

L Depth ,,,,,.,., It., FEniah ,,,,,,, -,-,--.---.------.- 
8. Chief Aquijm .............................. Fmm ,,,,. ,,,,..,,. it, to  ,,.-, -,,,,,.- It, 

re@. above g. Watm CeweZ ..-... ,-,...,, ft .  mm, .......... ---.----- Is-.-.-- below --------- 
......I... .I----~-.~.~. .. -------.-----=--- which ia ..---up. ft .  ~:l, &am 

....................... 10. Pump: Type Capacity ,,,,,,,,, - G. M* ."-----. 
Power: Kind ,,,,,,,.,...,,,.,,,~~-- ..I...- Hornnpower I.............-. 

11. Yidd: Row ,,,,,,,,,,,, a. M.,Pump .,,.,,.,.,, G.M.,Msas.,Rept.Eat.---.- 
Drawdawn ,,,,,,. it, after ,-,,,, hourn pumping .---.-.--.--------. 0. M. 

12. URE: Dom., Stock, PS., RR,, Xnd,, 1trll Obs, .,,,.,..,,,, , .,.. ,.---.---------.- 
13, Qudity I---- ,.,.,,,,,,, ,,,L.,.,,., ,,,,,,,,,,,,,,.., --. Temp -----------'F. 

Yes T&, odor, color, ..................... -.,--,. Sampls N. --- 
Unfit far a ,--,--,,-..,,- -,, ,,,,-- ,,,,,------..--------- 

14. ~ m r b :  @ ~ n i l ~ - ,  ah.) ----------- 



9-186 'UN~TED STATES 
(October 1950) DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RESOURCES DIVISION 

tVELL SCFEDWLE - 43 ................ Data ... 5,./c:Gn.Lfi ..... nnnnnnnnnnnnnnnnnnnnn, le .....-. Field NO. 

Record by ,,,,,&! ~ , . , , , , , . .~~~~~~~-~ ,~~~ ,~~~~~. . . . . .  Office No, ............... 
J O G  8ource of data b!;*lk.<!?,E 111111111111111111111~------~-.~.---~---------.-n--~~-..-~,~.,-- 

,4 LAJ/- f 2 . ~ 4 ~ o d  I. c o n  S t  . .  County ,,,.--,-,-----------,.,.,,..,.------. 

n 3. Topography ,-----,--,,-, .................................... 
/%' 4. Elevalbn ....-....-... ft, above below """"--'--"'---,-.#-- 

4 *' 
....... r 6. Type: D U ~ ,  a, driven, bored, jetted 19 .-.. 

. ' 6 J 6. Depth: Rept. .,..-- ,.---- ----, ft, Meae. ,,,,-,,.---, ft. 

..... 7. Casing: Diam. .f in., to *....-. in., Type ..-..... 
Depth ,,,,,,,,-. ft , ,  Finish ............................. 

8. Chief Aqrr.ifer .,.,,,,,.,,,,,, , .,,,,,,,.,,,.,.,,,, From , ,,.,-,,,,,,,- f t .  t o  --.,--,.,,,,,, ft. 

-.---..--.-.---.---..--- I-..---I-----,, , -  which ie -*---.----,-- f t. t4~~: surisce 

10. Pump: Type ,,,,,,,,,,,,,,,,,.,------------- Capacity ,,,,,,,,,,,.,,,, G. M. -.,-,-, -- 
Power: Kind ,,,,,,,,,,,,,,,,,,,------,-----*--~=,.- Lrl Horeepower ,.,-..- .--,..------- ---- 

11. Yield: Flow -.-----.-.,, G. M.,Pump ,,,,-.-,-,-,-, G. M., Meas., Rept. Est. ----,----- 

Drawdown ..,.,.---, ft. after ,,,,,,,,,,,.,, hours pumping -,-,-----,,,.- --,-,,,, Q, M, 
12, Use: Dom., Stock, PS., RR., Ind., Irr., Obs. ........................... ------------- 

Adequacy, permanence ,,,,.,,,,,,,,,,,,,,-----*-*----------------.----------------------- 
f 3. Quati@ ----- ..--------,,.,,.----------__._..-*.--------.------ ---- T a p  ----------------OF. 

Yea ........... Taste, odor, color ..-.........-...-..--.--------,--------- Sample -- 
Unfit for ------ .-----,,,,,,.--~-~--.,lllllllllll ---------------------------- 

14. Remarks: @ Analyses, stc.) --,,,,,,,,,,,,,,,.,----- -----------.------ 



9-186 - 'UN~TED STATES 
(October 1960) DEPARTMENT OF THE INTERIOR 

GEOLOCICAZ SURVEY 
WATER RESOURCES DlVISION 

WELL SCBEDIJLE . 
Z p  - 2 ... ............ Date L.cc[.-. 1 ......*----.---.------ l9..--.. Fldd NO. -..-..-........ 

............... Record by .... A ................................................. Office No. 
f '25 A04 Souroe of data -B-d-ik.--k .-----,.. -----.-..,,,-,,, -- .-,- -.,,-, ----------------,-.,,,,,,, - 

&AJKA Pd, 1. frceolion: Statc County ,-----,------------.---..-,-.,---=-.-- 

Map * ,,,..,,,,.,, * ,,,,,-.--*..,.,,,,,,,,,,,,,,,,,,, ** ,,,,,.,,,- - ........................... * ---- 
w *  T1 

N ,,,,,.,.. sec. ,,.,... T ---.-------- R -...--,.-.--------- .t!i .... ............. W J* 7, G st )A& 'A 1- L7-18 2. Owner: ................................... Addreaa --.-.--- .-.. ---*.--.---- --------- - ----. 
Tenant Addmae ...................................... 

gc3 Fflx Drlller &.&d ---..-.--..-.--.-...------- Address . ................................... 

4. E"leuatwn ,,.,,,,,,,,,,, ft. above b0lOw--'""'--""""""' 

5. Typo: Dug, a, driven, bored, j e t t e d Y T ~ ~ h . ?  
3'4 6. Depth: Rcpt. .,,,,,,.,,,.,.,,, ft. Meaa. - ,,,,,, *,--, ft. 

7. Cusing: Diarn.? ...- in.,to .-..... In.,Type 

.......... L Depth ft., Finish ,,,..,..,..,,,,-.-,-------, 
8. Chief Aquifer ............................ Fmm ,,,.,.,,,,..,. It. t o  ,,,.,,.,,,.,,. ft, 

repf. ..am.. above .... 9. Watm Imcl & .--... ft, ----------..--..- - 19 below ---.--.-..--- 
..-.--,------,,-,---.III ..I...... e e e e e e e  which is ,,.,.....,,.., ft, $r: ~ U ~ I B C ~  

10. Putnp: Type ,,,, .-,,,,,,....,,,--.------- Capacity ,,,,,,.,,,,. Q. M, ,,,.,,,,,, . 
Power : Kind ..................................... Eomepower --------.-.-.------,, 

.............. d l .  Y&ld: Flow ,,,..,,,,,, G. M.,Pump G. M., Meaa., Rept,Est. ,,-,--, 

Drawdown ..,,---.-, f t. after ,,,,,,, hours pumping, ..,,,,,,,,-, G. M. 
12. Use: Dam., Stock, PS., RR., Ind., Im., Obs. ,,,,,,-,,, -,,.-,------------------- 

..... Adequacy, permanence -..,,,,,.-,,....-----, .-. ..-------------------------- 
13. Qualify ,,,. - ...................................... CCCCC-- Temp ---------------aF. 

Yea . .-... Taste, odor, color .....- - ..-....-....-..---..---.-...-,- Sample No -..--- 
unfit for ", ................................................. * -.--.-------------- - 

14. Remarks: @ Andy~es, eto.) -- ,,,,,,,-,,-,-.,, , -~ I - - -YYYY- -  



9-185 
(October 1860) 

' U N ~ E D  STATES 
DEPARTMENT OF THE INTERIOR 

CEOLOCfCAC SURVEY 
WATER RESOURCES DIVISION 

WELL SCJIEDUI;E 
L J  D a k  ...&&--/? em.-.- ----.-.---.---,-.-,-------- It) ...--. Field No. -...- -.---..... 

Record by .,u-Y ..................................... . .  . Office No. -,,,,,,.,-,.-.. 

Map ,,,,..,.,,.. ,,,, .. .,,,,,,,,.,,, **--- ,,.,,. ,,,, ...,.,., .-------,-----.--------.-- - I-..-.-,, 

Tenant .................................... Addrtsa ,.,,.--,-. , ---,,.------ - -------,, - 
F .& DrmerL<,**&-4-t.~*f .-.---, .. --.,----- Addro.. ..... - -1..----....-..----.-----. 

3. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - r r r - r r - r r - ~ - r - -  

\ 

\2 4. Ekaalwn ,,,,,,,,,,,,, ft. above L below'*'---"-"""""""- 

I. Type: b u l ( , a d r i v s n ,  bored, jetted ....... 18..-. 
6. Depth: Rept. -... /-42--.ft. Meas, .....----- ft. 
7. Cdnp: Disrn. >-....in., to  -...... in., Type.- ..-. 

/'Q 7 Depth ,,,,,,-,,, It., Filri~h ,.,-,,,,,,,.,..,,.---.------ 
8. ChiefAqutjer .......................... - = - - - - . . F r o m  ,,,,,,,.,.,... ft. to -------.-.-... ft. 

Othera ...................................... ..-- --,--- ---------.------.-..------ 
9. Wafer level .,,,,.,..,,,.,, rept. it .,,* ...--......--.--- ..-- 19 ..--.. above below ---------,--- 

,,-.,,,,,,,,,,,,,,-------~----------which ia ,,,,,,---- ft. E~P,'; ~ ~ d a c e  

10. Pump: Typo ,,, ,.,,,.,,,,.. , ,,.,.,,,,,.. Capacity ,,-..-,---- G. M. ----.------ 
Power: Kind .-.--..--C-l.. Roruepower -,,*---- .---.- ---- 

f 1, Yield: Flaw .,,,,,,,.., G. M., Pump ,,,.,..,,,, Q, M., Meas., Rept.Est. ,.,-.,, 
Drawdown .,,....., f t .  after ,,,,,.,,,,,, hour8 pumping ,,,,,.,,,,,, -,-- G. M. 

12. Use: Dom., Stock, PS.,RR., Ind., h., Obs. ,,,.,,,,,,.,,,, ,-.---------- 
Adequacy, pcrmsnance ,.,.,,.,,,,-,,.,,,,,,,,,,,,,---.*-----------,-.,--. ----- 

13. QuaEity -...-- ~ - ~ ~ ~ ~ ~ , ~ , , ~ ~ ~ . ~ ~ ~ I ~ , ~ , , , , , , , ~ , ~ ~ ~ ~ ~  Temp -,,-------OF. 
Yea Toatc, odor, color ..-.....-....--...--. C ~ C C C C ~ C C C C  UU..uUU Snmpls ....- ---- 

unfit for -.------,--- .......................... ------------- 
14. Remarks: @ Anslysea, etc.) ..................... --. . I I I I I , , -  ---- 
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APPENDIX 5 

Alaska Department of Environmental Conservation 

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

APPENDlX A-S 



SECONDARY TEST RESULTS 

PAGE 1 
14 JUN 1994 

PWSID. prina m e . . . . . . . . . , . . . . . . . . . . . - -  smpldate labnun.,.. c... C.. C.... F...... F... I.., M.... 0. .  p..  S... S...  T. . .  2 . .  LOCATION.. 

H 0 0  L O R A  D H O  U D I 

L L R  U A 0 N 0 D L S N  

0 O R  0 H H G R I F C 

R R O  R I A U A 

I s I N n M T 

0 I D G E E 

E V E - S 

I A E 

T G 

7 E 

N 

T 

S 

Zero Records Processed 

INORGANIC TEST RESULTS (UG/L) 

PAGE 1 

14 JUN 1994 

.... .... .... .... .... .... .... .... ....... PVSID. SYSTEM ........................ SAMPLE.. A .... B .... C .... C F M N N N N.. S 9 9 location 

NAME DATE R A A H L E I I 1 1  E 0 0 
S R D R U R T f t t  L L C 

E I H 0 0 C R R R+R E E 0 

N U I M R U A I A l  N A P 

I M U I t R T T T T  1 0 P 

C M U D Y E E E E  U E 

M E M R 

360256 F t .  Yukon Pub\ i c  Water System 03-11-80 
360256 F t .  Yukon Public Uater System 09-25-85 <5 200 <5 4 0  110 q.2 200 <2 
360256 F t .  Yukon Public Uater System 05-01-89 2.0 <50 c5 <S 1700 0.3 4500 5 
360256 Ft. Yukon Public Uater System 04-05-93 ND 191 0.1 ND 1080 No 100 ND 100 6.0 

360256 F t .  Yukon Public Uater System 04-11-94 160 100 260 

C I T Y  BUILDING 

C I T Y  BLDG 

C I T Y  BLDG 

KEY TO ABREVIATIONS 

ND = NOT DETECTED 

HT = NO TEST 



PAGE 1 14:19:42 14 JUN 19% 

PUSID. SYSTEM NAME ...,............... SAMPLE.... LAB...... LOCATION............ EPA....... 
DATE NUMBER METHOD 

NUMBER 

360256 ft. Yukon Public Water System 08-12-91 A 1  13251 GROUND WATER WELL 502.2 

360256 F t .  Yukon P u b l i c w a t e r  System 11-05-91 A115219 502.2 
360256 F t .  Yukon Pub t i c  Water System 03-02-92 A116423 UHLISTED 502.2 
360256 F t .  Yukon Pub1 i c  Water System 06-22-92 A 1  18338 C I T Y  BUILDING 502.2 

4 Records Processed 

PAGE 1 14:19:45 I 4  JUN 1994 

B,,.,,,.,, 8 . . . , . . . . ,  B.,,,,.,.. B.,,,,.,., &.,,.,,,.. B,,,..,,., N......... S,....,,., T......,.. C......r.. C,,....... C......... 

E R R R R R - E E A H H 

N 0 0 0 0 0 B C R R L I 

2 (11 M M M fHM U THM M U T 5 (1) 0 (2) 0 THM - 
E 5.0 0 0 0 F 0 T 8 - o 5.0 a roo. R 

N B C D 0 M Y U B N 0 0 

E E n I R E L T u - B D 

N L C M T B Y T f E I 

1 0 H H E L Y E M % 

E R L A H B t T z a 
N 0 0 N Z E B R E 0 

6 M R E E N E A N M 

E 0 H Z N C E 0 

' T H E E 2 H M 

H E N E L E 
A T E W 0 T 
N H E R H 

E A I A 

N D N 
E E E 

4 Records Processed 



PAGE 1 14:19:48 "1 4,'LI 1994 
C......... C, ........ C......... I . . . . . . . . ,  O....,.... P..,.,,.., D......... I . . . . . . . . .  M......... O......... D......... I . . . . . . . . .  
H H H 2 - - I 4 - - I 1 
L L L 0 C C B D D D C 0 

0 0 THM 0 I H H R I (11 I 1 (21 H I 

R R R B L L 10 C 75.0 C C 600. L C 

0 0 0 R 0 0 M H H H 0 H 

E F M 0 R R 0 L L L R L 

T 0 E M 0 0 M 0 0 0 0 0 

H R f 0 T T E 0 R R 5 R 
A M H 3 0 0 T E 0 0 I 0 

N A C L L H N B B F E 
E N H U U A Z E E L T 

E L E E N E N N U H 

4 Records Processed 

PAGE 1 14:19:52 -14 JUN 1994 

q......... 1 .  .....-.. C.#. . .# *.. T.....r... D......... I... ...... l . . . . . . . . r  Zr........ I......... I . . . . . . . . .  
2 1 I R 1 2 3 2 1 3 
D D s A c D D D D a 
I (11 I (1) 1 (2) N ( 2 )  H 1 (2) I I I I 
C 5.0 C 7.0 2 70.0 S 100 L C 5.0 C C C C 

4 Records Processed 



PAGE 1 14:19:55 14 JUH 1994 
...... .. ........ E,..... ... E,..,,,,.. F. H,......,, I,........ P......... H....,.... N....... S... I,......., I . . . . . . . . .  

T T h E S - A - T 1 1 

H H U X 0 f P P Y 1 2 

Y 12) Y 0 A P S H R R (21 2 2 
L 700. L R C R 0 T 0 E 100. J f 

0 E 0 H 0 P H P N E E 
E M T L P R A Y E T T 

F1 E R 0 Y 0 t L R R 

z - I R t P E E A A 

E D C 0 Y N E C C 

t4 I H 8 E L E H H H 

E E L U N T Z t L 
R 0 f 2 0 E 0 0 

0 R A E t N R R 

M 0 D F1 U E 0 0 

1 M I E E E E 

0 E E N T T 

E T N E H H 

H E A A 

A N N 

4 Records Processed 

PAGE 1 14:19:58 34 JUH 1994 

f........, T...,..... I . . . . , . . . .  I...,..... 1,. ....... I......... T...,,,... I......... I . . . . . . . . .  I..,.,.,,. 
E 0 2 2 1 'I u 2 2 3 
T L 3 4 1 2 1 3 4 5 
R 123 U C2E T T 7 (1) T C (11 f T f 

A 5.0 E 1000. R R a 200 R H 5 .0  a R a 
C N I I I I L I I 1 

H E C C C C 0 C M M 

L H H H H R H E E 
0 t L t t 0 L T T 

R 0 R 0 0 E 0 H H 

0 R 1) R R T R Y Y 

E 0 R 0 0 H 0 P t 

T 8 8 E E Y P E! B 

H E E T T L R E E 

Y $I N M H E Cr N M 

L Z Z A A N P Z Z 
E E E N U E A E E 
N I 4  $I E E N U N 

E E E E E E 
- 

4 Records Processed 



E 1 

....... ....... T.. 
0 

T 

11 A (2) 
- 0  L 10000 

ecords Processed 

1OLOGICAL RESULTS CPfCOCURfES/LITER) 

IE 1 
JUN 1994 

: lo .  FILENO..... SYSTEM ..-......,...,........ S SAMPLE.. C QTRl DATE QTR2 DATE QTR3 DATE QTR4 DATE LAB.... G..,.. 

NAME A DATE 0 NUMBER R 

H H 0 

P P 5 

L 0 S 

E s - 
- 1 A 

T T I, 

Y E P 
P ? R 
E A 

1256 740.O7.001 ft .  Yukon Public Uater Syste 03-11-80 
1256 740,07.001 Ft, Yukon public Water Syste R 08-13-91 Y 



APPENDIX 6 

U.S. Geological Survey water-quality data for the Yukon River at Rampart 

APPENDIX A-6 
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XUICWr RIVER AT WART--Continued 

Temperature ('m ob a t e r .  a t e r  f e a t s  1954 tn 1956 

I955 1956 

14 65 -- * - 

54 57 -- - * 
8 56 85 60 48 81 41 -- Sd + * -- 57 
0 56 59 10 50 60 40 +- ** 47 

10 5s uo I t  1s- 61 10 -- " I .. 48 1 11 5s 59 as rs  60 47 -- 55 -- -- 19 
I2 54 60 65 I0 S 8  49 61 -- ** 47 
13 5 1  12  63 16 58 47 -- *- - - -* 46 
14 5.1 as 62 4 1  56 41 -- -- ** -- 18 
15 55 IQ ao 11 5s 1s ** -- -- *- 17 

18 54 I 4  62 17 55 15 - - - - -- -- 45 
I 7  52 64 6 1  47 55 4 5  -- -- -- -- 

** -* * * -- I 49 
18 53 65 80 49 51 48 I &  
19 53 ua 10 51 31 46 -- -- +- +- 

20 54 II 59 16 53 i s  -. - -- -- I 
47 
46  

21 53 $I 58 4P SX 46 -- -- -- $1 48 
22 JC 59 SO 48 M 4 4  -* -* -- M 1 5  
23 52 59 50 45 4Q 15 -* *- -- 5a 4 5  
21 55 60 5 1  53 48 44 -- -- -- 53 40 
55 56 59 57 54 47 13 -- 56 -- 53 44 

20 sn su n 56 49 sn .* 55 .- sz SR 
27 51 39 57 56 49 9 0  -- 85 -- M 40 
20 50 57 55 56 48 42 IS MI -* 50 40 
I0 6U 5'1 54 M 48 38 43 12  -- 52 S P 
S 0 55 57 53 55 I1 39 41  64 -- 52 38 
31 -- 57 53 -- IS -- -- 54 -- ------ ---- 

Aver- 
age 54 10 59 34 55 ) 44 -- -- ** -* -* 

1955 - 
Apr. 5 ................... 10, am 2 I 57 
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. . 

1 
2 I : :  I :: 1:: I :: 

Chcmlenl anaIymas, In parU pcr mllllon, March to August 1960 

. . - 
~rernenl at  6 p.m. 7 

August [/ Day July I Augual 

DLssolvtd 
sollds 

(cnlculalcdJ 

0 5  
160 
105 
1 4  I 
17 1 
125 
161 

140 
154 
148 
154 
158 
180 

Hvdnsas 
as CaCO, 

Spec l l le  
eonducl- 

(micro- a"CC 
mhos 

2 5 ' ~ )  

134 
282  
179 
zas 
294 
1 9 ~  
250 

236 
2 53 
236 
248 
2 5.6 
2 89 

Pluorlds 

0 , 2  
. 3  
. 2  
. I  
. 2  
. 2  
.O 

. 2  

. 2  

. 2  

. 2  

. a  

. 2  

c a l c ~ u m ,  
mag- 

neslurn 

70 
138 
85 

114 
141 
106 
130 

116 
1 2 1  
I f 5  
130 
134 
146 

Nilrate 
tHo" 

0 . 1  . T 
. g  

1 . 2  
. 8  

1.0 
1.0 

. KJ . 1 

. 8  
1-4 
1 , 2  
1 .1  

'lCrr- 
banate 
IHCO,) 

14 
144 
80 

103 
I22 

83 
111 

101 
1 1 1  
100 
111 
118 
124 

Non- 
carbon- 

atc 

10 
20 
20 
311 
4 1  
3a 
12 

29 
31 
28 
38 
58 
38 

p~ 

B. 0 
8.1 
7.7 
7.7 
7 .U 
7.8 
7 .5  

7, B 
1.7 
7 .4  
6 .2  
1 . 7  
0 . 3  

nsaium 
tw) 

J , l  
10 
1 .2  
0 .5  

13 
10 
16 

10 
10 

8.3 
1 2  
1 2  
13 

; E a ~  
23 
39 
24 
30 
3 5  
26 
39 

30 
34 
3 3  
32 
34 
97 

color 

0 
S 

50 
$0 
30 
40 
20 

2 5  
10 
10 
20 
20 
20 

Sultals 
(30,) 

- - - - - - - - - - -  
12 
21 
23 
36  
46  
ZB 
40 

34 
38 
36  
39 
38 
4 4  

a o c o c t o  
Chlorldr 

(Cll 

2.0 
4 . 5  
1 .0  
I. o 
1.0 
2.  5 
3 . 5  

1.0 
2 ,  5 
1.0 
1.1 
1 , 5  
1.0 

S d l u m  
(Ha) 

1.1 
3.8 
2 .8  
3 .7  
5 .0  
2.7 
4 .0  

3.5 
4.1 
3.5 
3.7 
3.4 
4.7 

~ l l l e a  
1310,1 

7.1 
8.2 
6 .4  
7.0 
9.0 
'1.8 
8 , 0  

7.3 
8.7 
0.3 
0 .6  
7 .6  

13 

dlncharle 
( ~ ( 3 )  

P:;:g 
(K) 

0.5  
1.7 
1 . 3  
1 . 1  
2 
I. a 
1.2 

1.0 
1.1 
1.2  

. Q  
1 . 1  
1 . 2  

lron 
(re)  

0.00 
.OO 
.12  
.10  . 10 .. 
. 07  

-10 
.02  
.02  
.02 
.02  
.02 

Mar. 3 ,  1960 ... .. , .. . 
~ p t .  I ............... 
May 27-29. . .  .. .. , . .. . 
~ a r  30, 31 ,  June I, 2 . .  
Junc 3 - 1  . . . . . . . . . . . . . 
J U ~ O I O - 1 3  ............ 
Junt 18-27, , . . . . . . . . . . 
f u l y  1-3, 5 - 1 0 .  ... .. ., 
Ju ly11 -11 ,14 -20  ..... 
July 21-31 ............ 
Aug. 1-10 .. , .. ... .... 
h u g . E l - 2 0 .  .,... .... , 
hup. 21-23 ,,,,,.,..,. 

10,000 
is ,ooa 

253,000 
285,000 
2G1,000 
237,000 
248,000 

a ~ 1 , 0 0 0  
228,000 
199,000 
277,000 
230,DOa I 

228,000 



30-4680. YllKOH R l  YER AT .PHPh#r, hLA3Kh--Conti nued 

periodic par t i c le -miam analyrms of suspended srdtment, water year October 1913 t o  ~ e ~ t e m b e r  1964 
(Methods ol analysls: 8, bttom withdrawal tube; C, chemleally dispersed; D, deeantatlon; N, In natlve water; 

P, pipetm S, s ieve;  V, visual aecumuEatlon tube; W, In distilled water) 

- 

Sedlment 
eoneen- 
trat'on 
bpmE 

420 

- 

Date of collection 

Junm 26, 1984.. , . . 

Water 
tern- 
per- 
alure 
z*  F) 
57 

Tlmc 
(24 b u r )  

1715 

Sam- 
pling 
point 

Method 
of 

analysts 

SBWC 

Su~pended nediaent 
Sedlment 
dlrehargc Percent Ilner than slze Indicated, In mllllrnettrs 

(tonn per day) 

Dlncharge 
lefs) 

608000 21 26 33 

0.016 

44 

0,031 

55 
m .. . 

0,062  

$4 

0.125 

$7 

0.300 

100 

--------- 0.250 

98 

1.000 2.000 



30-4680. YUXOH RIVER AT RAYPART, htAUICA 

LmATIm4.--At g r g i n g  s t m t i o n  on l e f t  bank r t  Rrapart,  0 , 8  mila d a m n t r s m  from 8qurr Cresk, 1.2 m i l e a  domstrsam ima Minook Creek, rnd 3 . 5  pi les  u p r t ~ a m  
from Ruaalnn Cresk. 

DMIHAGE ARKII.--1B9,400 aqurre m i l e m ,  npproximntely.  
RGCORDJ AYAlLhBt8.--Chemical *n&lyuea: June 1894 t o  Septsmber 1804. 

Unter temperatures; June 1954 t o  Smtember 1984. 
Sediment  rocorda: Junm 19BP t o  September 1963, 

gITRXMES, 1851-56, lS60-63 . - - l l r t e f  tsmperatureB: Itwximum, 67.F July 21, 1980. 

Chemical i l lr lymea,  i 

Mean si l ica ~ron Gal* MW- 
ne - Date of eolleetlon disehrgc (SIO,, 

clum 
(c ia)  (CI) 'IW 

(ME) 

Sun* 1-15, 1864, .  . , . 816200 a.1 
tuna 11-30,. ........ 739300 7.3 
J u l y  1-31* r . . , . . . . . .  433800 12 
l u g .  1-31.........,. 290900 10 
3ePtm 1 - 3 0 m . * , * * . . * *  203800 B.  P 

ion ,. vr 

El lent - 
bon~te 
(HC41 

tar y s r r  October 1 
I 

3uYate Chlar ldt 
(S,) ICl) 

83 t o  - 
F luo- 
r lde 
(F l  

Bept ember 1964 

Hardness 
conduct. 

Bnce 
Emlcro - 

m hos 
at 2S'CJ 

HIt I  

pH Color T 
tOeATION.--At g r g i n g  mtr t lon  on l e f t  bank It R m p n r t ,  0 , 8  m i l a  downmtreis from sgunw Creek, 1 . 2  miles downstrerm from Yinotrk Creek, m d  3 . 5  m i l a s  upstrcw 

f r o m  Rusttian C r e e k .  
DRAINAGE AREA.--IBB,4OO nqurre n i l e n ,  rpproximately .  
RECORDS AVAILABLE.--Chemical rnnlysem: Junrr 1 8 5 4  t o  Sopternbar 1865. 

Water t emgerr tures :  June 5954 to  September 1984. 
Sediment  recorda: Juna 2882 t O  Septsmber 1863. 

Date of collection 

Qct .  1-31, 1884..  
Sbpt .  38 ,  lB&S., , 

Mtmn 
dlacharge 

(c IaE 

103800 
2 O l O O O  

Hardneaa Spcclilc 
C*l- Mae Po- Disnol+ed aa CaCO, conduct- 

Sillea fran ~ o d l u r n  us. Slitlate Chloride F'UO- "- solids I 

(SLO,j (Frl clum 
Blear- 

(Nn} alum (ml ( ~ 1 . )  
lmnat' 'Ide tsate (residue pll Color 
I H C 4 )  (F) at 180*C] 

I 

% , 2  0.00  38 9 . 7  3,0 1.0 121 30 2 . 5  0 . 2  - 3  
8 . 0  . O 4  I4  

1 4 9  230 28 
B a O  6 . 0  1 , 4  82 2 8  - 4  .3 . 5  121 93 IS 2 4 6  7 . 7  10 190 8 .3  29 
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