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Overview of Environmental and Hydrogeologic 
Conditions at Seven Federal Aviation Administration 
Facilities in Interior Alaska 

By Eppie V. Hogan and Joseph M. Dorava 

ABSTRACT 

The Federal Aviation Administration owns, operates, or leases airway support facilities near 
Nenana, Summit, Talkeetna, Sheep Mountain, Gullcana, Slana, and Northway in interior Alaska. 
Fuels and other potentially hazardous materials may have been used and disposed of at these 
facilities. The Federal Aviation Administration wishes to consider local environmental and 
hydrogeologic conditions near these facilities when evaluating options for remediation and com- 
pliance with environmental regulations. Interior Alaska has long cold winters and short summers 
that affect the hydrology of the area. Local residents currently obtain their drinking water from 
ground-water sources. Surface spills and disposal of hazardous materials may affect the quality of 
drinking water. Alternative drinking-water sources are available from surface water or possible 
undiscovered aquifers. This report describes the ground- and surface-water hydrology, geology, 
climate, vegetation, and flood potential of the areas surrounding these seven Federal Aviation 
Administration facilities in interior Alaska. 

INTRODUCTION 

The Federal Aviation Administration (FAA) owns and (or) operates airway support and 
navigational facilities throughout Alaska. At many of these facilities, fuels and pot entiall y 
hazardous materials such as solvents, polychlorinated biphenyls, and pesticides may have been 
used and (or) disposed of. The FAA is conducting studies mandated by the Comprehensive 
Environmental Response, Compensation, and Liability Act and the Resource Conservation and 
Recovery Act to determine if environmentally hazardous materials are present. To complete these 
more comprehensive environmental studies, the FAA requires hydrologic and geologic 
information for areas sumunding the facilities. This report, the product of compilation, review, 
and summary of existing data by the U.S. Geological Survey (USGS), in cooperation with the 
FAA, provides such information for the FAA facilities and nearby areas at Nenana, Summit, 
Takeetna, Sheep Mountain, Gulkana, S lana, and Northway, Alaska (fig. 1). 

Description of Interior Alaska 

The FAA facilities and surrounding areas described in this report are located in interior 
Alaska, near the foothills of the Alaska Range or the Talkeetna Mountains. Each facility is 
accessible by both the State highway system and by small aircraft. 
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Before the discovery of gold around 1900, people of interior Alaska were mostly 
Native Indians, Eskimos, or Aleuts. The gold rush brought the first large migration of people from 
the United States and Europe and by the time the Alaska Railroad was completed in 1920. many 
more settlers had arrived. A second major influx of people o c c d  during World War EI with the 
establishment of mihtay bases in the area. Interior Alaska was further developed by the building 
of the Alaska Highway in 1942 and the construction of the oil pipeline in the 1970's. Most of 
interior Alaska has a continentaI climate characterized by significant diurnal and annual 
temperature variations, low precipitation, and low humidity (Hartman and Johnson, 1984). T h i s  
accounts for the area's long, cdd winters and relatively short, warm sumen. The mean annual 
temperature is typicalIy below freezing; summer temperatures average about 20°C, and winter 
temperatures c o m m l y  reach -30°C. 

Vegetation near the FAA facilities described in this report is dominated by open, low-growing 
spruce forests and alpine tundra (Vjececk and LittIe, 1972). Areas adjacent to large rivers are 
subject to increased moisture availability and consist of st combimtion of closed spruce-hardwood 
forest and shrub thickets (Viereck and Little, 1972). 

The b e h k  of the Alaska Range and Talkeetna Mountains includes a variety of igneous 
sedirnentaq and metamorphic racks that make up a collage of tectonic-stratigraphic terranes 
bounded by major faults (Nokleberg and others, 1994). Quaternary glaciation of this area greatly 
m d i  fied the landscape and distributed a variety of unconsolidated sediments over the valley floors 
and lowlands. Most soils are poorly drained and organic rich, espscidly in low-lying areas (Rieger 
and others, 1979). Much of this region is underlain by discontinuous permafrost (Fen-ians, 1965). 

Surface water is abundant in interior Alaska and each of the seven FAA facilities is located 
within a few kilometers of a river, stream, or take. Some of the FAA facilities are located near rivers 
and streams where there is potential for flooding and erosion problems. Several rivers f lod  
annually with the melting of snow in the spring or with heavy rainfall in autumn. Those rivers 
having glaciers in their basins carry large quantities of sediment in their channels. The channels are 
continuously moving back and forth across the flood plain, thereby increasing the potential for 
erosion. This migration poses a threat to structures built near the rivers. 

Ground water is the principal source of drinking water for residents living near the FAA 
facilities in interior AIaska. More populataf areas utilize public water-suppl y systems, whereas 
remote areas have only private wells. Ground water can be found in aqzlifezs above the permafrost, 
within it, or below it (SehggT  1976). The susceptibility of the aquifers to contamination depends 
on the permeability of aquifer materials, the depth to the aquifer, and any impewious layers such 
as permafrost or clay between the aquifer and the land surface. On a regional scale, the direction 
of ground-water flow generally will follow that of surface-water drainages from the mountains to 
major rivers and then to the coast. Site-specific ground-water flow directions can only be detet- 
mined through detailed mapping of the water table. 

Most of the FAA facilities in Interior Alaska are near major rivers. Where permafrost does 
not confine flow to a narrow zone or strip adjacent to hthe river, shallow ground water flows into and 
out of the riverbanks as the elevation of the river rises and falJs. Seasonally, discharges of lmal 
rivers fl ucmate from a maximum in late July or early August to a minimum in late February or early 



March. The water table generally rises and falls in response to these river fluctuations.Water-table 
fluctuations, however, are attenuated with distance from the river. The flow of water into and out 
of the aquifer in response to changing stage of the river is termed "bank-storage effects" (Linsley 
and others, 1982 (fig. 2). 

Studies to determine the extent of ground-water and surface-water interaction at the seven 
FAA facilities have not been done, and no continuous records of water-table elevations exist. The 
water-table fluctuations generally will U. an attenuated version of river-level fi uctuations, which 
genetally will follow fluctuations of the Tanana River at Nenana (fig. 3). 

Location and Backgmund 

Nenana is located in central-interior AIaska (fig. 1 ; fig. 43 at Eat 64'34' N., long 14Y06' W., 
on the south bank of the Tanana River, due east of the mouth of the Nenana River. Nenana is about 
400 km north of Anchorage and 90 km southwest of Fairbanks. The village is in the northern part 
of the Tanma-Kuskokwim Lowland, a large depression bordering the Alaska Range to the north. 
Lmrndiatel y west of Nenana are fields of stabiIized sand dunes (wahrhaftig, 1965). The FAA has 
facilities at Nenana and North Nenana (fig. 4). The Nenana facility is in the southern part of the 
village at the Nenana Municipal Airport and the North Nenana facility is 3.2 km north of this 
ai"port. A detailed list of FAA owned and operated facilities near Nenana and a list of suspected 
sources of contamination can be found in an Environmental Compliance Investigation Report by 
Ecology md Environment, Inc. (1992a). 

Nenana is in the western part of traditional Tanana Athabaskan Indian territory. The village 
was an important steamboat station at the turn of the century and the discovery of gold in Fairbanks 
in 1902 brought much activity to Nenana. A trading post was establish& in 1903, an Episcopal 
mission in 1907, and a post office in 1908 (Fison and Associates, 1987). In 1915, construction of 
the Alaska Railmad began that linked Nenana with Fairbanks and Sewacd, md the population soon 
doubled. 

In 1910, the population of Nmana was 190 and had grown to more than 600 by 1920. Since 
1950, following periods of growth and decline, the population of Nenana has been steadily increas- 
ing. In 2950, the population was 242; in 1960 it was 319; in 1970 it was 373; and in 1990 it was 
393 (Fison and Associates, 1987; U.S. Bureau of  Census, 199 1). According to the U.S, Bureau of 
Census (1 99 1). 188 people were American Indian, Eskimo, or Aleut, 197 people were Caucasian, 
and the rest were of Asian, Pacific Islander, or Black origin. The c u m t  population in Nenana is 
about 500 people. 

Nenana is on the George Parks Highways, linking Anchorage and Fairbanks. Transportation 
companies, fuel companies, and a small retail sector compose Nenana's private economy, which is 
supplemental by local subsistence activities including, hunting, fishing, and trapping pison and 
Associates, 1987). 
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LOW-FLOW CONDITIONS--FLOW IS lNTO STREAM 

Original water table 

Figure 2. Ground-waterlsurface-water interactions. 
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- 
I 

4-"\\ 



Base fnmr U.S.Geologkl Sutwy, Fairbanks(C-5). Alaska, 1S3,3&0,1950 

0 1 2 MILES 
I I 

CONTOUR IMIERVAL 100 FEET 

Figurn 4. Location of Nenana. Alaska and the Federal Aviation Administration facilities. 
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During and immediately following World War II, the Civil Aeronautics Administration 
(predecessor to the FAA) oprated the Nenana Airport (fig. 4). The FAA facilities included an 
omnidkctienaI range station, a tactical &-navigation station, a low-medium-frequency loop 
range facility, an approach lighting system, a flight-service station, and employee residences. The 
airport is presently owned and maintained by the village of Nenana, and the former FA4 flight 
service station is utilized by the Yukon-Koyukuk School District (Eison and Associates, 1987). 

Physical SettIng 

Nenana has a mean annual temperam of -3.6'C, arid temperatures range h m  a July mean 
maximum of 21.9"C to a January mean minimum of about -27.9'C (Leslie, 1989; table 1, this 
report). Mean annual precipitation is 286 mm and mean annual snowfall is about 1,200 mm. 

Table 1. Mean monthly and annual temperature, precipitation, and snowfall for 1922-25, 
1930-76, and 1983-87, Nenana 
Wodified frwn t t . 5 I i i  1988:"C. dcgrce Cclsiug: mnl, dl imeter]  

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Mov. Dec. Annual 

Temperature ('C) 

(M maximum 36.7 % June 1 9343 

(Recod minimum -56.1 "C. December 1961) 

Mean -227 -195 -135 -28 7.7 142 153 126 64 -3.7 - 6  -a -36 

Precipitation, in milLmetws of moisture 

195 1L7 W 69 152 343 1 615 31D 165 13.7 U2 Total 
186.0 

Snowfall, in mi1Iimetm 

2363 1x2 142.2 73.7 3.6 0.0 0.0 0.0 1 5 2  170.2 203.2 185.4 Total 
12W.O 

Vegetation 

Vegetation in the Nenana area consists primarily of bottomland spruce-poplar forest; 
expanses of wet bog are along the Tanana River to the north and spm-hardwood forest are along 
the Nenana River to the west (Viereck and Little, 1972). Bottomland forests are primarily black 
spruce mixed with poplar, paper birch, and tamarack with an undergrowth of willow, rose, and 
Labrador tea. Mosses, sedges, and grasses make up bog areas; whereas white spruce and aspen are 
common to hardwood forests (Viereck and Little, 1972). The FAA facility at the airport is 
completely encompassed by bottomland spruce-poplar forest with areas of wet bog at each end of 
the runway. 
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Geology and Solls 

Bedrock in the Nenana area is primarily schist of pre-Cambrian age (Foster and others, 1994). 
The schist is highly fractured however its properties as an aquifer are unknown. North of the 
Tanana River, in the Yukon-Tanana Upland (fig. 41, bedrock is commonly concealed by thick 
vegetation or surficial deposits. South of the Tanana River, near the village of Nenana, bedrock 
may be more than 90 rn below Iand swface (Kachadootian, 1960). 

The village of Nenana is on the alluvial plain of the Tanana River, neat the mouth of the 
Nenana River. Most of the suficial materials surrounding Nenana are f ld-plain alluvium (P6wk 
and others, 1966; Riem and others, 1979; S e k g g ,  1976). These deposits are part of an extensive 
sequence of alluvial deposits that are more than 90 m thick and consist of interbedded lenses of silt, 
sand, gravel, and boulders, mixed with wood. peat, and other organic material. Flood plain deposits 
are poorly drained and usually are saturated above shallow permafrost (Kachadoorian, 1960; 
Selktegg, 1976). Swrficia'S deposits at the Nenana FAA facility. south of the village consist of poorly 
drained silt and sand. The deposits contain about 95 percent silt and 5 percent fine-to-medium- 
grained sand. A layer of windblown silt, 15 to 45 cm thick, overlies most of the area. 

The soils found in the Nenana area are sirnilat to those occurring on the f l d  plains of 
streams md rivers in interior Alaska and m of two major types (Rteger and athers, 1979). The first 
type which occupies about 50 percent of the area is poorly drained, stratified silty to sandy loam 
overlain by a thick layer of organic matter. The second type is welldraind, highly stratified fine 
sand and silt Ioam that has thin lenses of organic material throughout (Riege-r and others, 1979). 

Nenana is in the zone of discontinuous permafrost (Fenians, 1965; Selhegg, 1976). The 
village and most of the area south of the Tanana River and east of the Nenana River are underlain 
by shallow permafrost that is within 1 to 2 rn of the land surface. The maximum thickness of 
permafrost in this area is about 81) rn [Kachadoorian, 1960). Permafrost generally is absent directly 
adjacent to and beneath the Tanana and Nenana Rivers (Fenians, E 965). 

Hydrology 

Surface Water 

The Tanana River flows from east to west along the northem edge of the village and the 
Nenana River flows from south to north about 0.5 krn to the west (fig. 4). Flow at streamflow- 
gaging station 155 15500, Tanana Rivet at Nenana, was reported for 1962 to 1993 (table 2). During 
the open-water months from May to September, m a n  flow is about 1,3W m3/s, and in the winter 
months, from November to March, mean flow is about 200 m3/s (U.S. Geological Survey, 4994)- 
The Tmana River drains an area of about 66.606) km2 upstream from the village of Nenana (U.S. 
Geological Survey, 1994). The Tanana River at Nenana typically freezes in October and the ice 
melts in May. AIthough the river is important to residents of Nenana, it also can cause significant 
flooding and erosion. 
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Table 2. Mean monthly flow for 1551 5500, Tanana River at Nenana, 1962-93 

wucs in cubic meters per seowtdl 

Jan. Feb. Mar. Apr, May June July Aug. Sept. Oct Nw. Dec. 

How at stredow-gaging station I551 8300, Nenana River at Rex, a b u t  40 km upstream 
from Nenana, was reported for 1964 to 1968. Monthly mean flow during open-water months is 
about 280 m3/s, and mean flow during the winter is about 20 m3/s. This river drains an area of about 
6.300 km2 (U.S. Geological Survey, 1976). 

The topographical gradient between the Nenana Airport and the village of Nenana is about 
2.5 dm. The northward slope generally causes runoff to flow toward the Tanana River and its 
tributaries. Average runoff in the Nenana area is about 33 cdyr (U.S. Geological Survey, 1994). 

Floods and Eroslon 

The community of Nenana is flooded to some extent each year and is considered to have a 
high flood hazard (U.S. Army Corps of Engineers, 1993). Two types of flooding occur in the 
Nenana m a :  ice-jam floods and runoff A d s  (U.S. Army Cwps of Engineem, 1993). 

Roods caused by ice jams may occur in the Nenana area during spring breakup when ice 
begins to move in the river. As the ice breaks up it flows downstream until its movement is blocked. 
The blockage restricts water flow and produces a rise in water level or a "backwater'kffect 
upstream fmm the ice jam. When the ice jam releases, a flood wave propagates downstxeam and 
large ice volumes are mobilized (Bdtaos, 1490). 

Runoff flooding is the predoninant type of flooding in the Nenana area (U.S. Army Cwps of 
Engineers, 1993). This type of flooding generally occurs in late spring or early fall and is caused 
by a combination of large amounts of rainfall on saturated soils. Natural obsmctions such as 
beaver dams, trees, brush, and other vegetation, as well as manmade impediments such as bridges 
and culverts, can exacerbate local flooding especially in small creeks and ditches. These 
obstructions may result in overbank flows, unpredictable areas of flooding, and increased flow 
velocity directly downstream from a released obstruction. 

Major flooding of the Tanana River system near Nenana occurred in 1967, 197' 1, and 1989. 
The largest known flood occurred on August 18, 1967 when measurements from s t r e d o w -  
gaging station 15515500 Tanana River near Nenana indicated a maximum gage height of 5.7 rn 
and a discharge of about 5,300 a s  (Jones and Fahl, 1994). Floodwaters on this date overtopped 
a Iow dike across the upper end of the village, thereby flooding the village of Nenana (U.S. A m y  
Corps of Engineers, 1968)- 



Because of the frequent f l d s  in Nenana, several flood-protection measures have been 
considered including dikes, levees, and a combined flood-protection and urban-development 
program (1L3.S. Army Corps of Engineers, 1968). As of 1987, no major fld-protection project had 
been undertaken in Nenana (Fison and Associates, 1987). Nenaaa is currently participating in the 
National Hood Insurance Program (US. Axmy Corps of Engineers, 1993). 

Riverbank erosion is a major problem in the Nenana area and is particularly extensive near 
the airport (U.S. Army Corps of Engineers, 1993). As of 1987, no specific erosion-prevention 
measures had been constmcted. 

Ground Water 

Ground water is abundant in the Nenana m A northward-sloping piedmont of coalescing 
alluvial fans and outwash deposits, extending from the community of Delta Junction on the east to 
Nenana on the west, contains one of the major aquifers of Alaska. The alluvial aquifer is recharged 
by   it ration fmm rivers near the mountain fronts. Ground water flows northward from these 
recharge areas and discharges to the Tanana River and its tributaries. South of Nenana, the aquifer 
is locally recharged in the ma ktween the mountain front and Clear Air Force Station. Ground- 
water discharge occurs between the community of Anderson, about 25 km south of Nenana, and 
the Tamna River. Local spring-fed streams are maintained by ground-water discharge from this 
aquifer. Additional discharge occurs to the Tanana River and the lower reaches of the Nenana 
River. 

Two wells drilled near the Nenana Municipal Airport m h e d  ground water between 2.4 and 
3.4 m below land surface eo logy  and Environment Inc., 1992a). A well constsucted in 1955 at 
the Nenana High School tapped into a sandy gravel aquifer at a depth of less than 6 m below land 
surface (Anderson, 1970). 

Drinking Water 

Present Dri nM ng-Water Supplies 

Public drinking water in Nenana comes from two weus: a 15.2-meter-deep well developed in 
1977 and a 30.5-meter-deep well developed in 1984 (Fison and Associates, 1987). The public 
utility water is chlorinated and fluoridated. The water is stored in a 567,000-Iiter heated tank and 
then distributed to 140 connections by two circulating Ioops. Nenana residents outside the 
municipal water system use their awn shallow wells for water supply Ir;ison and Associates, 1987; 
U.S. Bureau of Census, I991). Wells in the alluvial deposits adjacent to the Tanana and Nenana 
Rivers generally have yields greater than 6Q Us (Anderson, 1970). 

Quality of the Present Supply 

With the exception of iron concentrations, major ions and water properties are within current 
U. S. Environmental Brotection Agency (USEPA) and Alaska Department of Environmental 
Consemation (ADEC) drinking-water regulations (Appendix 1 ; ADEC, 1995). Analytical results 
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of samples taken in 1970 from the well at Nenana High School indicated a dissolved iron 
concentration of 32 m a ,  a chlwide concentration of 5 m a ,  and a sodium concentration of 
9.4. m g L  (table 3; Andemon, 1970). 

Table 3. Selected water-quali data from the allwial aqMer near Nenana 
bg& milligranur per liter1 

Constituent (cw property) USEPA Concentration in the aqulfer 
Drlnking-wafer regulation (mg/L) (&) 

Chlwide (Cl) 

@) 

Sulfate (Sod 

Fluoride (FI) 

Sodium ma) 

Total dissolved solids 

pH (units) 

Alternative Drinking-Water Sources 

Nenana is in the discharge area of the regional aquifer. The net-vertical fhw of ground water 
in a discharge area is upward. This upward flow will inhibit the downward migration of 
contaminants that are either soluble or lighter than water. Deep parts of the aquifer, especially areas 
beneath a confining Iayer of permafrost, may be an alternative water supply. The Tanana and 
Nenana Rivers represent abundant sources of drinking water for the foreseeable future. During 
months of low discharge, mean flows in the Tanana and Nenana Rivers are about 220 and 20 m3/s 
respectively, and when combined are much more than the estimated water use in Nenana. 

Quality of the Alternative Sources 

The quality of water at streamflow-gaging station 155 15500 Tanana River at Nenana was 
monitored intermittently from 1954 to 1993. Major ions, nutrients, mce metals, and water 
propdies were analyzed (Appendix 1). The most recent water samples, taken in 1993, contained 
dissolved-iron concentrations that ranged from 0.02 to 0.04 mgL. a sulfate concentration that 
ranged from 31 to 43 mf l ;  and total dissolved solids concentrations that ranged from 127 to 
190 rngL (table 4; Appendix 1; U.S. Geological Survey, 1994). 

The quality of the Nenana River also was monitored by the USGS intermittently f h n  1953 
to 1968. The limited record of water quality indicated that, with the exception of iron in a few 
samples, major ions and measured water properties were within current USEPA and ADEC 
drinking-water regulations (table .4.; Appendix 1). Water samples contained dissolved-iron concen- 
trations that ranged from 0.02 to 0.55 mg/L (US. Geological Survey, 1969; Anderson, 1970). 



fable 4. Selected waterquality data from the Tanana and Nenana Rivers near Nenana 
Iw'L milligrsma per Liter1 

Constituent Drinking-water regulation Concentration {mgR) 

(or P~perty)  (msn) Tanana River Nenana River 

Chlaride (Cl) 

lion i(Fe) 

Sulfate (SO4) 

Fluoride (FI) 

Sdium Wa) 

Total dissolved solids 

pH (units) 

SUMMIT 

Location and Background 

Summit is in the Alaska Range (fig. 1; fig. 5 )  at Iat 63"20'N., Iong 149"0&'W. Summit is about 
14 krn southwest of CantwelI at the summit of Broad Pass, marking the drainage divide between 
the Chulitna and Nenana Rivers. The village is in the northern part of the Broad Pass Depression, 
a wide trough characterized by a glaciated floor, drumlin-like hills, and long, narrow morainal lakes 
(Wahrhaftig, 1 %53. The FAA faci 1 ities are concentrated around a landing strip in Summit (fig. 5).  
A detailed list of FAA owned and operated facilities in Summit and a list of suspected sources of 
contamination can be found in an Environmental Compliance Investigation Report by Ecology and 
Environment, Tnc. (1992b). 

The Summit area was originaIIy occupied by the Athabaskan-speaking Tanana Indians who 
utilized the rivers and streams of the Cook Inlet region for subsistence fishing (SeIkregg, 1976). 
The village itself began as a camp formed dusing the construction of the Alaska Railroad over 
Broad Pass. Summit was established in 1919 and named "Summit Lake" (Orth, 1967). Since then, 
the only major undertakings in the area have been the opening of Denali National Park and 
Presetve and the construction of the George Parks Highway connecting Anchorage and Fairbanks. 
These activities opened the area to tourism, hunting, and fishing. There are no known permanent 
residents within a 6-kilometer radius of the Summit FAA facility (Ecology and the Environment 
Inc., 1992b). Cabins are occupied seasonally near Summit and Mirror Lakes. About 200 people 
live in Cantwell. 

In 1939, the Civil Aeronautics Administration sequestered land from public domain to 
construct air-navigation facilities in Summit. In 1963, the FAA relinquished most of the Imd to the 
State of Alaska and in the 1970's, conveyed the rest to a local Native corporation. Current facilities 
(fig. 5) include a radio communications outlet, a nondireccional beacon, an airstrip, and former 
employee residences. 
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Figure 5. Location of Summit, Alaska and the Federal Aviation Administration facilities. 



Physical Setting 

Climate 

Summit has a mean annual temperature of -3.7"C, but temperatures range from a July mean 
maximum of 15 -7°C to a January mean minimum of about -21 'C (Leslie, 1984; table 5, this report). 
Mean amuaI precipitation is abut 495 mm and about 3,090 mm of snow falls annually. 

Table 5. Mean monffily and armual temperature, precipitation, and snowfall for Summit,1941-76 
Wified from LRslit (1989); "C. dew &Isin% rnm, mi-] 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct N w  Dec. Annual 

Temperature 

Mean minimum -21.0 -18.2 -16.7 -10.0 -1.6 4.3 6.6 5.1 0.3 -8.2 -15.9 -19.7 -1.9 

(Fkcd  minimum 42.8 'C, Imuary 1971) 

Mean -17.4 -14.3 -12.1 4.8 3.0 9.3 112 9.3 4.4 4.6 -12.6 -16.2 -3.7 

Precipitation. in millimeters of moisture 

24.1 29.0 25.9 16.3 19.6 54.4 75.2 79.8 70.6 40.4 30.5 29.7 Total 
495.3 

38S.6 398.8 406.4 223.5 111.8 27.9 7.6 10.2 116.8 469.9 477.5 452.1 Total 
309 1.2 

Vegetation surrounding the Summit area consists primarily of closed spruce-hardwmd forest 
characterized by an overstow of white spruce, paper birch, poplar, and aspen, with an understory 
of berries, willows, and Labrador tea Treeless bogs are in depressions near morainal lakes, and 
alpine tundra occupies the surrounding slopes and ridges (Viereck and Little, 1972). Sedges, 
mosses, and grasses are in bog areas on either side of the FAA facility; low heath shrubs, willows, 
and dwarf herbs are common to the aIpine tundra in fie Alaska Range to the north (Viereck and 
Little, 1972). 

Geology and Soils 

Bedrock is not exposed mar the FAA facility at Summit. Bedrock in the nearby mountains is 
fulI of faults, folds, and juxtaposed rocks that are the result of a mid-Cretaceous colIision of north- 
ward moving terrain onto the terrain of ancient North America (Cox and others, 1989). The Alaska 
Range consists of volcanic and sedimentary mks that have been extensively metamorphosed. 

Volcanic rocks in the Alaska Range are primarily andesitic and basaltic lava flows mixed with 
felsic pymclastic rocks. Sedimentary bedrock consists of conglomerates, shale, and sandstone with 
thin beds of coal (Cox and others, 1 989). Depth to bedrack in the Summit area is unknown; a well 
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drilled in January 1966 at the FAA facility penetrated only unconsolidated material to a depth of 
92 rn (Appendix 2). 

Sumnit is located in a broad glaciated valley formed by the southwestwaPd flow of glacial 
ice of Pleistocene age (Cox and others, 1989). Sdicial deposits are composed of well-drained 
glacial moraine and outwash. Such deposits are characterized by a complex mixture of coarse- 
grained gravel, mud, silt, and sand which are overlain by a thin mat of organic material capped with 
a mantle of silty loess. 

Well-drained soils are found on hillsides in the Summit area and are formed in 25 to 50 crn 
of loamy silt and sand over gravelly glacial drift. These soils usually are free of permafrost. Poorly 
drained soils are common along the lower slopes of moraine ridges and are composed of a thick 
organic layer underlain by grey silty to gravelly loam. These soils are typically saturated above 
shallow permafrost, often less than 50 cm below land surface. A third type of soil is found in 
depressions and low-lying areas near Summit and consists of a thick layer of organic material, 
mostly fibrous sedges and mosses. These soils also are poorly drained and are saturated above 
shallow permahs t (Rieger and others, 1979). 

The Summit area is in the zone of discontinuous permafrost (Selkregg, 1976; Ferrians, 
1965). The FAA facility and most of the surrounding area are generally h e  of permafrost; a well 
d d e d  to a depth of 20.4 m near the FAA facility did not reach frozen ground (Ferrians, 1965). 
Shallow permafrost may exist io isolated low-lying areas where soils are fine grained (ECleger and 
others, 1979). 

Hydrology 

Surface Water 

Broad Pass marks the divide between the drainage basins of the N e m  and Chulitna Rivers. 
Cantwell Creek js about 1 km north of the FAA facility and drains the lakes and small streams in 
this area. The creek f ows from west to northeast and is a tributary of the Nenana River. The south 
si& of Broad Pass is drained by Squaw Creek, the Bull River, and the Middle Fork of the Chulitna 
River. Squaw Creek and the Bull River, both tributaries of the Chulitna River, flow from northwest 
to southeast and pass Summit abut  10 krn to the southwest. The Middle Fork ofthe Chulitna River 
flows from northeast to southwest and passes about 4 km to the south of Summit Swundi ig  the 
FAA facility are many elongated northeast, southwest-mnding lakes common to the Broad Pass 
Depression. Summit is not on an identified flood plain, and flooding and erosion have not been 
reported in the area. 

Streamflow and drainage-ma data axe not available for Cantwell Creek, Squaw Creek, Bull 
River, and the Mdde Fork of the Chulitna River, whose flows depend on the amount of rainfall 
and snowmelt in the area as well as the degree of surface runoff. Data, however, are available for 
the Nenana River at Windy which is abut 20 krn north of the FAA facility, and for the Chutitna 
River near Talkeetna which is about 120 km to the south. 

Flow at stremf l  ow-gaging station 155 16W Nenana River at Windy was reported from 1950 
to 1973. During the open-water months from May to September, mean flow is about 75 &, and 
in the winter months, from November to March, mean flow is about 8.4 &/s (U.S. Gealogid 
Survey, 1976). The Nenana River drains an area of about 1,800 h2 upstream from Windy. 



Flow at streamflow-gaging station Chulitna River near Talkeetna was reported from 1958 to 
1972 and from 1980 to 1986. Mean flow at this site during open-water months is about 400 m3/s, 
and in winter mean flow is about 37 m3/s. The Chulitna River drains an area of about 6,600 lm2 
upstream from Talkeetna (U.S. Geological S w e y ,  1987). 

Several elongated northeast-southwest trending lakes near Summit occupy gracial 
depressions left after the southwestward advance of glaciers through the area during the 
Quaternary age. Summit Lake is about 2.8 km2 in areaand is 1.5 km southof the FAAfacility. Edes 
Lake is abut  0.6 km2 in area and is 1 lun to the southeast. Mirror Lake is about 0.3 km2 in area 
and is 0.5 km to the east. 

A topographic gradient of about 15 mlkm is present between the Summit FAA facility nnd 
the dmbges to the north and south. These northward md southward slopes generally c a w  runoff 
to flow towards tributaries that drain to the Nenana and Chulitna Rivers respectively. Mean annual 
nmoff in the area is between 0.08 and 0.2 (m3/s)h2 (Freethey and Scully, 1980). Data are not 
sufficient to determine the degree to which runoff is infiltrating the ground-water system. 

Ground Water 

Ground water in the Summit area is present within the deep unconsolidated deposits. In 
general, ground water will flow in the direction of topographic gradients to surface-water dminages 
such as Cantwell Creek to the north and Bull River and Squaw Creek to the south. 

Data in USGS files indicate that three wells (wells 001,002 and 003 in Appendix 2) were 
drilled in the vicinity of the Summit FAA facility in January 1966. Well 003 was drilled to a depth 
of 9 m, well 001 to a depth of 15.5 rn, and well 002 to a depth of 92 rn below land surface. Water 
was reached in well 003 at 5 an below land M a c e  and in well 001 at 7.5 m below land surface. 
Writer-level data were not recorded for well 002. 

Prinking Water 

Present Drinking-Water Suppfles 

Ground water is the main source of drinking water for seasonal residents in the Summit area. 
Individual private wells tap into the shallow ground water between 5 and 8 rn below the land sur- 
face, and well yields range from 0.0 to 3.2 Us (Freethey and Scully, 1980). Completion of three 
wells near the FAA facility indicates that ground water was used as a potable drinking-water source 
in the past. 

Quality of the Present Supply 

In 1966 and 1967, water-quality data were collected by the USGS for well 002 near 
ihe Summit FAA facility (Appendix 2). Major ions, nutrients, trace metals, and water properties 
were analyzed (table 6). These smpIes contained dissolved-iron concentrations that ranged from. 
0.55 to 0.73 mg/L, fluoride concentrations that ranged from 2.5 to 5.6 mgL, and sodium 
concentrations that ranged from 180 to 190 mgL (Appendix 2). Excessive amounts of fluoride 
have been reported to cause mottling of tooth enamel especidly in children. 
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Table 6. Selected water-quality data from wells 001,002, and 003 near Summit 

Drinking-water regulation Concentration (mgt) 
Constituent {or property) (msn) Well 002 Wells 001 and 003 

Chloride (a) 

0 

Sulfate (Sod 

Ffuwide (Fl) 

Sodium (Na) 

Total: dissolved solids 

pH (units) 

In 1967, the USGS collected water samples from wells 001 and 003 (Appdix  2). Analyses 
indicated that major ions and water properties were within current USEPA and ADEC drinking- 
water regulations (table 6 ;  ADEC, 1995). The samples contained dissolved-iron concentrations 
that ranged from 0.04 to 0.25 mg/L, fluoride concentrations that ranged from 0.3 to 0.3 m a ,  
sodium concentrations that ranged From 2.1 to 8.9 mgL, and total dissolved-solids concentrations 
that ranged from 147 to 190 rng/L. 

Attematlve Drinking-Water Sources 

Drinking-water alternatives for Summit include lakes, streams, and untapped mas of ground 
water. Summit Lake, Edes Lake, and Minor Lake may be used to supplement the water supply; 
however, the quality of the water in these lakes is unknown. 

During the winter and dry periods in the summer, flew of Cantwell and Squaw Creeks, the 
Bull River, and the Middle Fork of the Chulitna River may be inadequate to supply the estimated 
water use for residents in the Summit ma. When runoff is abundant h m  snowmelt or rainfaI1, 
however, these sources may be used to augment present drinking-water suppBes. 

Additional drinking water may be available from untapped areas of .the aquifer. Almost all of 
Summit's residents utilize the shallow unconfined aquifer for drinking water, contamination of this 
supply is more likely than of deeper conhed aquifers. Water-quality data are not available for 
Cantwell Creek, Squaw Creek, the Bull River, or the Middle Fork of the Chulitna River near 
Summit. 
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TALKEETNA 

Location and Background 

Talkeetna is in south-central interior Alaska (fig. I; fig. 6 )  at lat 62' 19' N., long 15W06' W., 
near the confluence of the Susitna, Chulitna, and Talkeetna Rivers about 160 km north of 
Anchorage. The village is in a glaciated area characterized by a rolling topography of ground 
moraine and sragnant ice having many lakes, drumlin fields, and owtwash plains (Wahrhaftig, 
1965). The Talkeetna area is drained by the Susitna River which flows south into Cook Met. 

h 1439, the Civil Aeronautics Administration (predecessor to the FAA) sequestered land 
from public domain to construct air-navigation facilities in Talkeetna. Since then, the FAA has 
relinquished most of the land to the State of AIaska and to the locd Native corporation. C m n t  
FAA facilities in Talkeetna {fig. 6) include a remote communications facility, a nondmtional 
beacon, a flight-service station, and omnidirectional mge station, a tactical air navigation facility, 
and a visual approach slope indicator. The FAA facilities in Talkeetna are concentrated at the 
municipal airport, 1.6 km southeast of the village (fig. 6). A more detailed list of FAA owned and 
operated facilities in Talkeetna and a list of suspectd sources of contamination can be found in an 
Environmental Compliance Investigation Report by EcoIogy and Environment, hc. (1993a). 

At the time of first western contact, the Tdkeetna area was occupied by the Tanana Athabas- 
kan Indians who utilized the rivers and streams of the Cook Met region for subsistence fishing 
(Sdkgg,  1976). The village itself began as a camp f m e d  during the construction of the Alaska 
Railroad through the area. A post office was opened in 1916, and the village was named 
'"ralkeetnaa' after the nearby river (Orth, 1967). The completion of the George Parks Highway 
connecting Anchorage and Fairbanks, opened the area to tourism, hunting, and fishing. 

During the Iast 70 years, TaIkeetna has experienced a population growth of about 180 pmpb. 
In 1920, h e  population was 70, in 1930 it was 89, in 1950 it was 106, in 1970 it was 182, and in 
1990 it was 250 (Ch-th, 1967; Selkregg, 1976; U,S. Bureau of Census, 199 l), According to the U.S. 
Bureau of Census (199 l), 4 people were kmerican Indian and 246 people were Caucasian. About 
75 percent of the residents work in the private sector, engaging in retail trade and services, about 
14 percent work in government, and abut 10 percent are unemployed. 

Physical Setting 

Climate 

Tdlkeetna has a mean annual temperature of 0.7"C, but temperatures range from a July mean 
maximum of 20.2"C to a December mean minimurn of about -17.2"C (Leslie, 1989; table 7, this 
report). Mean annual precipitation is about 730 mm and about 2,900 mm of snow falls annually. 
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Figure 6. Location of Talkeetna, Alaska and andthe Federal Aviation Administration facilities. 



Table 7. Mean monthly and annual temperature, precipitation, and snowfall, falkeetna, 1922-87 
[Modified from h l i e  (1989); %, degree Celsius; mm, millimetcrl 

Jan. Feb. Mar. Apr. May June July Aug. Sept. On Nw. DM. Annual 

Meanmaximum 69 -33 Iw7 68 U8 189 202 183 W 1 -28 -73 64 

( R d  maxjmum 328 'C. June 1953) 

M~an minimum -17*7 -15.1 -133 -3 a4 63 86 7.1 23 43 -122 -17.2 -5.1 

(Rmrd minimum -47.2 'C, lhxrnber 1963) 

Mean -124 42 63 M 7J I26 14.4 I27 78 04 -7.5 -123 M 

- -- - .- - 

Snowfall. in rniEme4ers 

492.8 490.2 485.1 264.4 20.3 0.0 0.0 0.0 10.2 254.0 421.6 495.3 Total 
2,9 15.9 

Vegetation 

The principal vegetation in and around Talkeetna is a closed spruce-hardwood forest 
characterized by an overstory of white spruce, poplar, cottonwood, and aspen with an understory 
of willow, berries, and Labrador tea. Stands of bottomland, open-spruce forests are found 
surrounding the FAA facility at Talkeetna, where black spruce, tamarack, and paper birch dominate 
(Selkregg, 1976 Vmeck and Little, 1972). Expanses of treeless bog, consisting of grasses, mosses, 
and sedges are on either side of the runway at the Talkeetna FAA facility. 

Geology and Soils 

Bedrock is not exposed near the FAA facility at Talkeetna but is exposed south and east in 
the Talkeetna Mountains. These rocks consist of igneous intrusive and sedimentary mks (Reed 
and Nelson, 1977). The intrusive rocks are mainly granite; whereas, the sedimentary rock units 
include shale and conglomerate intermixed with minor amounts of volcanic rock (Reed and 
Nelsan, 1977). The entire Cook Met-Susitna basin probably is underlain by these types of bedrock 
(Rieger and others, 1979). No data are available on the depth to bedrock near Talkeetna; wells 
drilled in the area to depths of 30 m did not reach bedrock (Feulner, 1968). 

Talkeetna lies on a wide fld plain at the confluence of three rivers (fig. 6). Surficial deposits 
are mostly alluvium, with areas of slightly modified glacial drift (Selkregg, 1976). Alluvial 
deposits consist of sand, gravel, and boulders, sometimes mixed with silt and clay, and mantled 
with a thin layer of organic material (Reed and Nelson, 1977). Eeulner (1968) gives the well log 
for a 14.3-rn-deep well (well 3a; Appendix 3) drilled near the FAA facility at Talkeetna as: brown, 
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silty soil for 1.2 rn; gravel and sand to a depth of about 11.3 rn; h e  to medium sand, with some 
fine gravel to a depth of about 13.9 m; and medium sized grave1 with a little sand to 14.3 m. 

The most common soils near Talkeetna are formed in stratified, well-drained alluvia1 
sediments. These soils are typically dark grey, silty and sandy loam, overlain by a thin mat of 
organic material and underlain by gravel, sand, and cobblestones (Rieger and others, 1979). Poerly 
drained soils in low-lying m a s  consist of mottled-grey, silty clay loam (Rieger and others, 1979). 

The Talkeetna area is near the southern Eimit of discontinuous permahst (Sekgg, 1976). 
Pe&ost generally is absent beneath and adjacent to major streams and rivers (Fenians, 1965). 
The village, the FAA facility, and most of the area west of the Susitna River and south of the 
Talkeetna River probably are fsee of permafrost. 

Surface Water 

Talkeetna is near the confluence of the Chulitna, Susitna, and Talkeeena Rivers (fig. 6). The, 
Chulitna River flows northwest to southeast and is a b u t  4 Ian northwest of the FAA facility, the 
Susitna River flows from north to south and is due east of the facility, and the Talkeetna River flows 
From northeast to southwest and is 1.5 irm north of the facility. Chris tiansen Lake, which is 1 km2 
in area and is one of the Talkeetna Lakes, is abut 1.5 km southeast of the FAA facility. Twister 
Creek, a small tributary of the Susitna River, flows about 1 km to the southeast [fig. 6). 

Flow at streamflow-gaging station I5292780 Susitna River at Sunshine, which is about 
20 km south of TaIkeetna, was reported from 1981 ito 1986. During the open-water months from 
May to Sepwmber, mean flow is about 1,400 m3/s and in the winter months, from November to 
Mmh, mean Row is about 130 m31s (U.S. Geological Survey, 1987). The Susitna River drains an 
area of about 28,800 km2 upstream from Tal keetna and an area of about 28,900 km2 upstream fmm 
Sunshine (U,S, h y  Corps of Engineers, 1972). Ice forms on the Susitna River in October md 
melts in May. Although the river is an important resource to residents of Tal keetna, flooding and 
riverbank erosion have caused problems. 

Flow at streamflow-gaging station 15292700, TaIkeetna River near Talkeema, is about 
250 m3/s in open-water months and about 21 &s in the winter (U.S. Geological Survey, 1987). 
Open-water flow during the summer for streamflow-gagin station 15292400, Chulitna River near 5 Talkeetna, is about 410 m3/s, and winter flow is about 56 m /s (U.S. Geological Survey, 1987). The 
Talkeetna River drains an area of about 5,200 km2 upstream from streamflowgaging station 
15292700, and the Chulitna River drains an area of about 2,600 km2 upstream from gaging station 
E 5292400. 

Streamflow and drainage-area data are not available for Twister Creek which flows from 
northeast to southwest and drains the southern end of the FAA facility. The area northwest of the 
facility probably drains to the Talkeetna River. 

A topographical gradient of about 0.5 mlkm between the Talkeetna FAA facility, and the 
Talkeetna River to the northwest and Twister Creek to the south causes runoff to flow towards 
tributaries that dmin to these streams. Average annual runoff in the area is estimated to be between 
0.02 and 0.05 (m3/s)/km2 (Freethey and Scully, 1980). Data are not available to determine how 
much runoff is infiltrating the ground-water sy stern. 



Floods and Erosion 

Talkeetna is flooded to some extent annually and is considered to have a high flood hazard 
(US. Army Corps of Engineers, 1993). lbs types of flooding mur in the TaZkeetna area: ice-jam 
floods and runoff floods. Although Talkeetna is susceptible to flooding during spring breakup, 
concentrated spring and fall rain is the primary source of flooding (U.S. Army Corps of Engineers, 
1972 and 1993). 

Runoff flooding generally occurs in late August or September and is mused by a combination 
of large amounts of rainfall and minimal ground idtration. Natural obstructions such as trees, 
brush, and other vegetation, as well a. manmade impediments such as bridges and culverts, can 
restrict flood flows in small creeks, thereby creating backwater effects and incming flood heights. 
This, in tun, may result in overbank flows, unpredictable areas of flooding, and increased flow 
velocity directly downstream from a released obstruction (US. Army Corps of Engineers, 1972). 

Major flooding occurred in September 1942 as a m u l t  of a combination of heavy rain and 
melting snow. Flooding occurred to a lesser extent in August 197 1 when measurements at stream- 
flow-gaging station 15292780 Susitna Rivet at Sunshine indicated a maximum gage height of 
18.9 m and a discharge of about 5.700 rnqs Qones and Fahl, 1994). Hooding occurred an the 
Talkeetna River in early October 1986, when records at gagin station 152927230 indicated a f maximum gage height of 5.3 m and a discharge of abut  2,100 rn-Is (Jones and Fahl, 1994). 

No specific fld-ptotmtion measures have been constructed in the Talkeetna area. A timber 
bulkhead, however, was constructed in I95 1 by the U.S. A m y  Corps of Engineers to protect the 
river bank from erosion. The bulkhead appears to have reduced floding in the area (U.S. Army 
Corps of Engineers, 1972). 

The National Weather Service (NWS),  the Alaska River Forecast Center ( A W ) ,  and the 
AIaska Disaster Ofice of the Matanuska-Susitna Borough have set up warning systems, by 
telephone, television, and radio, to keep residents in Takeetna informed of potential flooding 
(U.S. Amy Corps of Engineers, 1972). Talkeetna also is a participant in the National Flood 
Insumce Program. 

Riverbank erosion in TaZkeetna has been a problem since the community was settled. Factors 
that may contribute to this erosion problems include a steep riverbank, wave action from prevailing 
winds and boat traffic, and a continuously migrating river channel. Since 195 1, rhe U.S. Army 
Corps of Engineers h been working to stabilize the banks and reduce erosion. The Emergency 
Bank Protection Project, Imted on the left bank of the TaIkeetna River just upstream h r n  the 
mouth on the Sasitna River, consists ofa 305-meter-long timber and brush bulkhead. The bulkhead 
was constructed in the 1950% to arrest bank erosion. As of June 9972, erosion has hen r e d u d  
(U.S. Army Corps of Engineers, 2972). 

Ground Water 

Ground water is abundant in the Talkeetna area, and the water table is at depths between 
0.7 m and 2.5 m below land s d a c e  (Appendix 3; Feulner, 1968). Adequate data are not avaiiable 
to define shallow ground-water flow directions near Talkeetna. On a regional scale, however, 
ground-water flow is  generally from north to south in the direction of topographic gradients. 

Feulnea (1968) repwts that weU 3a (Appendix 3) dri1le.d at the Talkeetna Airport reached 
water at a depth of 2.4 m below the land surface. The well was pumped at a rate of 0.95 Us which 
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resulted in a Q.3 rn drawdown. Four wells (wells 001,002, 003, and 004, in Appendix 3 )  were 
drilled at the FAA facility in Ta&eetna between 1961 and 1974. Depths of these wells range from 
3.6 rn to 9.0 m and water was reached at depths ranging fim 0.7 to 0,9 m below land surface 
(Appendix 3). The shallow depth to ground water and the lack of overlying pmafsost indicate that 
aquifers are vulnerable to contamination by surface spills and disposal of hazardous waste. 

Drinking Water 

Present Drin king-Water Supplies 

Ground water is the main source of drinking water for residents in Talkeetna W.S. Bureau of 
Census, 199 1). Individual wells generally tap into the shallow ground water between 0.7 and 2.5 m 
below land surface, and well yields range from 1.0 to 9.0 Us (Frethey and Scully, 1980). About 
10 percent of Iocal residents in Takeetna receive their water from a 45-meter-deep municipal well 
located about 0.5 km northwest of the FAA facility W.S. Bureau of Census, 1991), Four wells 
drilled near the FAA facility between 1961 and 1974 indicate that p m d  water may have been 
used as a drinking-watet source in the past. 

Quality of the Present Supply 

From f 466 to 1972, water samples were collected by the U.S. Geological Survey from wells 
001 and 002 (Appendix 3) at the Talkeetna F U  faciliw. Analyses of the samples indicated that; 
with the exception of iron, major ions and water properties were at concentrations acceptable for 
drinking water (Appendix 3). W e  humans suffer no known harmful effects from drinking water 
high in iron, it may oxidize and cause the water to become turbid h n  also imparts a taste on water, 
even at low concentrations. Water samples contained dissolved-iron concentrations that ranged 
from 0.07 to 10.0 m a ,  dissolved-soIids concentrations that ranged from 75 to 83 m a ,  chloride 
concentrations that ranged from 1.4 to 3.2 m a ,  and pH that ranged from 6.3 to 7.1 (table 8; 
Appendix 3; FeuIner, 1 968). 

Table 8. Selected water-quality data from welb 001 and 002 near TalkeeEna 
W, migrame w b r l  

Drjn'"-- ...- '..- 
Constituent [or property) KIT my-wm~wr regulation Concentration in the ground 

Imd-1 water 
(m9'Ll 

Chloride (Ci) 

Iron (Fe) 

Sulfate (Sod 

Fluaide (FZ) 

Sodium (Na) 

Total dissolved solids 

pH (units) 



Akernative 'Drinking-Water Sources 

Drinking-water alternatives for Talkeetna include local lakes, Wster Creek, the Tdkeetna, 
Susitna, and Chulitna Rivers, and untapped areas of the alluvial aquifer. Christiansen Lake and 
Twister Creek may be used to a W t e d  degree to supplement the present drinking-water supply, 
but the quantity of available water has not been documented. C m t l y  there is nu evidence of con- 
fining layers, such as clay or permahst, that may separate the unconfined aquifer from underIying 
aqden. The Susitna, Talkeetna, and Chulitna Rivers represent abundant sources of drinking water 
for TaLkeetna. During months of low discharge in the winter, mean flow of the Talkeetna River 
alone is about 21 m3/s and is more than 2,000 times the yield of the most productive individual 
wells in the Talkeetna area. 

Qualm d the Alternative Sources 

The quality of water in the Tabetna River near Talkeebna was monitored intermittently at 
stream flow-gaging station 15292700 from 1954 to 1993. The r e a d  of water quality indicated that 
major ions, trace metals, and nutrients were within current USEPA and ADEC drinking-water 
regulations (Appendix 3; ADEC, 1995). The most recent water sample, taken in August 1993, had 
dissolved-iron concentration that ranged from 0.02 to 0.1 mg/L, chloride concentrations that 
ranged from 4.1 to 25 mglL, and sulfate concentrations that ranged from 5.9 to 19 mglL. Fecal 
co1iform concentrations exceeded drinking-water regulations, reaching 40 coloniesllOO mL of 
water (US. Geological Survey, 1994). 

The quaIity of water at streamflow-gaging station 15292406), Chulitna River near Talkeetna, 
was measured intermittently from 1958 to 1970. The limited record of water quality indicates that 
dissolved-iron concentrations may exceed current drinking-water regulation of 0.3 mgL (table 9). 
The most recent samples, taken in 1970, contained dissolved-iron concentrations that ranged from 
0.07 to 0.49 m g L  that ranged from I0 to 22 m a ,  and chloride concentrations that ranged from 
0.0 to 1 .S mg/L (US. Geological Smey, 197 1). 

The quality of water at streamflow-gaging station 15292780 Susitna River at Sunshine was 
monitored intermittently h m  1975 to 198d Trace metals, nutrients, and major ions were analyzed 
(Appendix 3). Water sampIes taken in 1986 contained dissolved-ison concentrations that ranged 
fmm 0.01 to 0.13 m a ,  dissolved-solids concentrations that ranged from 59 to 130 mgL, and 
chIoride c~ncentrations that ranged from 3.5 and 19 m g L  (table 9; Appendix 3; U.S. Geological 
Survey, 1987). 

In 1973, waterquality sarnpIes were collected from Christiansen Lake near Talkeetna and 
analyzed for trace metals, major ions, and nutrients (Appendix 3). The samples had a chloride 
concentration of 1.2 m a ,  a sulfate concentration of 5 mg/L, and a dissolved-iron concentration 
of 0.04 mglL (table 9; U.S. Geological Sumy, 1974). The quality of water in mister Creek has 
not been documented. 
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Table 9. Selected water-quality data from surface-water bodies near Talkeetna 
[m& nd&mw~ per liter1 

Drinking-water 
Concentration (m*) 

Constituent (or property) regulation 
Talkem Chulina River Susitna Rier Christhmen 

(mdL) River( 1 993) ( I 970) (1 8863 Lake(i973) 
-- 

Chloride [CIS 250 4.1-25 0.0-1.8 3.5-19 12 

Iron (Fe) .3 -02--1 0.07-0.49 .01-.13 -04 

Sulfate [Sod) 400 5.9-1 9 10-22 9.7-1 8 5.0 

Fluoride (Fl) 2 101 -2-.3 c. I -0 

Sodium (Na) 100 4.0-14 1.2-2.7 2.9- 10 1.3 

Total dissolved solids 500 62- I24 60-97 59-130 29 

pH (unias) 6.5-8.5 7.0-7.9 7.2-8.1 7.7-8.2 7.6 

SHEEP MOUNTAIN 

Location and Background 

The Sheep Mountain FAA facility is in southeastern interior Alaska (fig. 1) at lat 61'47' N., 
long 147"41W. It is in a glaciated v d e y  at the base of an outcrop of rock lcnown as Lion Head, 
about T 70 km northeast of Anchorage on the Glenn Highway (fig. 7). The facility is situated near 
the northern border of the Lake Louise Plateau, a rolling upland characterized by morainal and 
stagnant-ice topography (Wahrhaftig, 1965). The confluence of Rock Glacier Creek, Caribou 
Creek, and the Matanuska River is located about 1 h southeast of the facility ( f ig .  7). 

In 1942, the Civil Aeronautics Administration started operations at the Sheep Mountain 
facility. At that time, land was sequestered from public domain to construct a weather reporting 
station. In 1962, the FAA relinquished most of the land and in 1984, leased Ithe remainder to 
Alascom, Inc. Currently, about 30 residences are within a 6.5-km radius of the facility and none 
are in the immediate vicinity. Maintenance of the facility is performed monthly by employees 
based at the Gukana FAA facility. The only facility currently present at Sheep Mountain is an H- 
Marker facility, located at the end of an access road near Lion Head (fig. 7). A detailed account of 
FA4 owned, leased, or transferred properties in or near Sheep Mountain and a listing of suspected 
sources of contamination near these facilities can be found in an lEnvironmenta1 Compliance 
Investigation Report by Ecology and Environment, Inc. (1993b). 
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Base lw U.S.Geological Surwy, Anchorage(Q-2). Alaska, 1:63,360,1948 

0 2 MILES 

D 1 2 KIMMETERS 

Figure 7. Location of the Sheep Mountain Federal Aviation Administration facilities. 
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Physical Setting 

The Sheep Mountah area has n mean annual temperature of -2.O9C, but temperatures range 
from a July mean maximum of 16.8'C to a December mean minimum of abut -17.7'C (Leslie, 
1989). Mean annual precipitation is about 324 mm and about 1,200 mm of snow falls annually. 
Mean monthly temperature, precipitation, and snowfall are suman'zed in table 10. 

Table 10. Mean monthly and annual temperature, precipitation, and snowfall for the period 1943 to 1966, 
Sheep Mountain 
Wdiified from hslie (1989): 'C, degree Celsius; mm. millimeter] 

Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 

T e w m r n  CC) 

Meanmaximum -11.2 -8.8 4 .8  2.5 10.3 15.7 16.8 15.4 10.2 1.1 -7.5 -115 2.4 

( R d  minimum -37.8 'C, Wmmy 1947) 

Mean -14.4 -12-4 -9.3 -2.3 5.0 10.2 11.7 10.3 5.6 -2.7 -10.7 -14.6 -20 

Mpitat ion.  in milliroeters of moisture 

13.7 20.1 17.5 3.9 15.2 46.7 625 325 3-45 25.7 17.0 14.2 Total 
323.9 

Snowfall, in millimeters 

188.0 157.5 1Q4.1 38.1 17.8 2.5 0.0 O D  17.8 246.4 205.3 205.7 Total 
1186.2 

Vegetation 

Primary vegetation near the FAA facility at Sheep Mountain is closed spruce-hardwood 
forest consisting of an overstory of black and white spruce mixed with poplar, birch, and aspen, 
and an understory of berries, rose, wiIlows, and Labrador tea (Wereek and Little, 1972). Tundra 
conditions exist in upIand areas, such as Lion Head, where low heath shrubs, willows, and dwarf 
herbs may appear. (Viereck and Little, 1 972). 

Geology and Solls 

Lion Head is a steep-sided outcrop of rock located immediateIy south of the FAA facility at 
Sheep Mountain (fig. 7). The rock is a felsic volcanic pTug that has intruded the surrounding 
sedirnentaq mck (Clardy, 1984). 

The bedrock of nearby Sheep Mountain is highly hctured, jointed, and sheared and consists 
of Jurassic age volcanic rccks that have been metamorphosed to &reenstone, quartz and seriGite 
rmk (Ekhardt, 1953). 



The Sheep Mountain FAA facility is situated in a glaciated valley formed by the Matanushi 
Glacier, located 1. I km to the south (Cldy ,  1984). Suficial deposits in the area an= well-drained 
glacial sediments consisting of silt, sand, and gravel. These deposits are overlain by a thin mat of 
organic material and are capped with silty loess (Rieger and others, 1 979). Depth to bedrock near 
the Sheep Mountain FAA facility is unknown. A well log in the area indicated saturated unconsol- 
idated deposits to a depth of 9.5 rn (Waller and SeEkregg, 1962). The lithology of the sediments 
from this well is as follows: h z e n  muskeg for 0.3 m, fmzen mud to a depth of about I rn, unfrozen 
gravel to about I .8 m, water to about 3.5 m, frozen sand and gravel to about 5.2 m, and mow water 
to 9.5 m (Appendix 43. 

The Sheep Mountain FAA facility lies within the discontinuous permahst zone (Selkregg, 
1976; Fenians, 1965). A well log indicates a layer of permafrost 1.7 m thick, beginning 3.5 rn 
below land surFace (WaIler and Selkregg, 1962). h a s  underlying and adjacent to streams such as 
Rmk Glacier Creek, Caribou Creek, and the Matanuska River are free of permafrost (Eerrians, 
1965). 

Hydrology 

Surface Water 

The Sheep Mountain FAA facility lies at an eIevation about 120 to 150 m above Caribou 
Creek and the Matanuska River which me the principal fresh-water bodies in the area (fig. 7). 
Eatem parts of h e  facility are drained by Caribou Creek, a tributary of the Matanuska River, while 
the western parts are drained directly into the Matanuska River. No other sudace-water bodies are 
in the immediate vicinity of the FAA facility, and flooding and erosion have not been reported near 
h e  facility. 

Fairly steep topographical gradients of about 100 mJkm are present between the Sheep 
Mountain FAA facility and the Matanuska River to the southwest, and Caribou Creek to the east. 
These slopes generally cause tunoff to flow rapidry towards tributaries that drain into Caribou 
Creek and the Matanuska River. Mean annual runoff in the Sheep Mountain area is between 0.07 
and 0.15 (m3/s)/kmz (Freethey and SculIy, 1980). No data are available to determine the degree to 
which rainfall is infiltrating the aquifer. 

Ground Water 

Data in the U.S. Geological Survey files indicate that ground water near the FAA facilities at 
Sheep Mountain is found in unconsolidated susficial deposits at depths between 3.5 and 12 m 
below land surface (Waller and Selkregg, 1962). Confined and perched aquifers may exist under 
or over the discontinuous permafrost. Steep topographic relief is present near the Sheep Mountain 
FAA facility and ground-water movement, minoring surface topography, is probably towards 
surface-water drainages such as Caribou Creek to the east and the Matmush River to the west. 

Waller and Selhegg (1962) report that a well was drilled to a depth of 9.5 m and reached 
water at a depth of 3.5 m below land surface. In October 1942, the reported yield of this well, which 
often ran dry during winter months, was 0.2 Us. 
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The presence of many fractures, joints, and s h d  zones in locally exposed bedrock may 
indicate that bedrock is a possible source of ground water. However, no data are available to 
support this hypothesis. 

Drinking Water 

Present Drinking-Water Supplies 

Gmmd water is a source of drinking water for the residents k ing  near the Sheep Mountain 
FAA facility: well yieIds range from 0.0 to 3.2 Us (Freethey and Sally, 1980). Ground water is 
not utilized as a drinking-water source at the FAA facility (Ecology and Environment, hc., 1993b). 
Data concerning the utilization of surface water as a drinking-water source ate not available. 

Quallty d the Present Supply 

Few data are available on the quality of ground water in the Sheep Mountain area. Major ions 
and water properties were analyzed in samples taken in Febnzary 1958 from a well at the Sheep 
Mountain Lodge, about 11 km east of the FAA facility (Appendix 4). These samples had dissolved 
iron concentrations of 0.0 mg/L, chloride concentrations 0.0 m a ,  sulfate concentrations of 
194 mg& and dissolved-solids concentrations of 402 mgL (table 11; Waller and Selkregg, 1962). 

Table 11. Selected waterquality data from a well near Sheep Mountain Lodge 

Drinking-water regulation Concentration In the ground 
Constituent (or property) mdu water (1 958) 

Imsn) 

Chloride (C1) 250 0.0 

Sulfate (Sod 

Fluoride (Ft) 

Sodium (Na) 

Total diss~lvd solids 500 

PH (units) 6.5-8-5 

Alternative Drinking-Water Sources 

Drinking-water alternatives for the Sheep Mountain area include smdl streams, Caribou 
Creek, the Matanuska River, and undiscovered aquifers. Most of the local streams are s d l  and 
often run dry or freeze solidly in the winter; however, during open-water months when water is 
abundant, local streams may be used to supplement the drinking-water suppIy. 

The flow in Cari'bou Creek responds to snowmelt and sainfalI events. During winter and dry 
periods in the summer, flow may be inadequate to supply local residents. However, when runoff is 
abundant from snowmelt or rainfall, this source may be used to augment the drinking water supply. 
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me Matanuska River represents an abundant source of drinking water for the Sheep 
Mountain area. During month of low discharge in the winter, mean flow of the river i s  about 
10 m3/s and is more than adequate to meet local drinking-water needs (U.S. Geological Survey, 
1987). 

Drinking water also may be available from undiscovered aquifers within the fractures and 
joints of underlying bedrock or from perched aquifers within unconsolidated deposits. Perched 
aquifers are present in areas where local permafrost and(or) layers of sediment act as low- 
permeability ~~JT&x, thereby allowing water to accumulate at heis sudaces. 

Quality of the Alternative Sources 

The quality of Caribou Creek was monitored at USGS strearn-gaging station number 
15282000 Caribou Creek near Sutton (60 km west of the FAA facility) during various years from 
1949 to 1976. The water samples were analyzed for field properties, major ions, and nutrients 
(Appendix 4). The most w e n t  sample from Caribou Creek at Sutton, taken in 1976, contained a 
dissolved iron concentration of 0.08 mg/L, a sulfate concentration of 13 m a  a dissolved-solids 
concentmtion of 67 mg/L, and a chloride concentration of 1.2 mgL, (table 12; U.S. &logical 
Survey, 1917). 

The quality of the Matanuska River was monitored at Palmer (80 km southwest of the FAA 
facility) periodically from 1948 to 1968. The limited record of water quality indicates that the 
Matanuska River may have dissolved iron concentrations higher than the current USEPA drinking 
water regulations (table 12; Append'i 4; U.S. Geological Survey, 1969). Samples taken in 1968 
contained dissolved iron concentrations ranging from 0.07 to 0.42 m a ,  chloride concentrations 
ranging from 5.7 to 13 m&, and dissolved solids concentrations ranging f m  148 to 169 mg/L 
(U.S. Geological Sumey, 1969). 

In January 1 960, water-quality samples were colIected from the Matanuska River neat Sheep 
Mountain by the U.S. Geological Survey (Appendix 4). The sample contained a chloride concen- 
tration of 3.0 m 6 ,  a dissoIved-solids concentration of 189 mgL, dissolved-iron concentration of 
0.30 m a ,  and a sulfate concentration of 72 mg/L (table 12; U.S. Geolagical Suwey* 1961). 

Table 12. Selected waterquality data from sudacewater hdies near Sheep Mountain 

Concentmtion (mgt) 
Drinking-water 

Constituent (or property) regulation Matanuska River Matanuska River 
(mglL1 Creek near palmer (1 976) 

near Sheep 
(1 468) Mountain (1 960) 

.Chloride (0) 

h n  CFeS 

Sulfate (Sod 

Fluoride (Fl) 

Sodium (Na) 

Total dissolved solids 

pH (units) 
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GULKANA 

Location and Background 

Gulkana is in southeastern interior Alaska (fig. 1; fig. 8) at approximate lat €123 6' N., 
long 145"23' W. The village is on the Richardson Highway about 260 km northeast of Anchorage 
and 390 km south of Fairbanks. It is part of the Copper River Lowland, a rolling plain ;trenched by 
the valleys of the Copper River and its tributaries (Wahrhaftig, 1965). The FAA facilities are con- 
centrated at the Gulkana Arrport, which is about I I km south of the village near the Richardson 
Highway and the west bank of the C o p w  River (fig. 8). 

At the time of first western contact, the Gdcma area was occupied by the Ahtna people who 
utiSzed the Copper River and its tributaries for subsistence fishing (Selkregg, 1976). The village 
itself was established in 1903 as a telegraph facility and named "Kulkana" after the nearby river 
(Orth, 1967). Since World War II, the only major undertaking in the area has been the construction 
of the Glenn Highway from Anchorage to join the Richardson Highway in nearby GIennallen. This 
opened the area to tourism, hunting, and fishing (Sellcregg, 1976). Gufkana has experienced a 
population growth of about SO people in the last 20 years. In 1970, the population was 53, in 1974 
it was 57, and in 1990 it was 103 ( S e h g g ,  1976; U.S. Bureau of Census, 199 1). According to the 
1990 census, 61 people are American Indian or Aleut, and 42 peopre are Caucasian. 

In years past, Gulkana residents have subsisted on fishing and hunting, but today more people 
rely on a cash economy. Employment is limited and many residents depend on subsistence 
activities to supplement their income. According to the 1990 U.S . Bureau of Census. Gulkana had 
a potential workforce of 79 people: 17 worked in the private sector, 12 for the Federal government, 
3 were self employed, 12 were unemployd, and 35 were not in the labor force. 

The Gulkana Airport was built by the United States Air Force during World Wat IT. The 
location was deemed to be of strategic importance for war planes traveling between the interior 
areas of Alaska and the Aleutian Islands. In addition, the site allowed unobstructed landings from 
t h e  directions and was close to the Glenn and Richardson Highways. Most of the properties and 
facilities at the airport are currently operated and maintained by the Alaska Department of 
Transportation and Public Facilities. The FAA began providing airway navigation and comuni -  
cation support at Gulkana in 1941. Current facilities (fig. 8) include a flight service station, a 
nondirectional beacon, remote communication facilities, a proposed approach lighting system, and 
employee residences. A detailed account of FAA owned, leased, or transferred properties in or near 
Gulkana and a listing of suspected souroes of contamination near these facilities can be found in 
an Environmental Compliance Investigation Report by Ecology and Environment, Inc. (1 992c). 

Physical Setting 

Climate 

G u l h a  has a mean annual temperam of -2.g0C, but temperatures range Erom a July mean 
maximum of 20.1 "C to a Januasy mean minimum of -25.9-C (Leslie, 1989). Mean annual 
precipitation is about 280 mm and about 1,190 mrn of snow falls annually. Mean monthly 
temperature, precipitation, and snowfall are summarized in table 13. 



Base hwn Y . S . G W i l  Gulkana, Alaska. 1:?50,003.1959 

0 5 10 MILES 
1 3 

0 5 10 KILOMETERS 
I l  

C O N l W R ~ ~ ~ ~  

Figure 8. Lmtion of Gulkana, Alaska and the Federal Aviation Adrninlstrstion facimies. 
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Table 13. Mean monthly and annual temperature, precipitation, and snowfall for the period 1942 to 1987, 
Gulkana 
wodified from Leslie (1989); 'C, degree Celsius; mm, millimeter] 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 

.. .. .- >:.: .. .. .. . .. .. . . " ; Temperatwe ('C) ..:: .:: , 

Mean maximum -163 -10.1 -22 52 127 183 2Q1 18.0 121 21 99 -15.8 2.8 

(Record maximum 32.8 'C, July 1953) 

Mean minimum -25.9 -220 -17.1 -7.4 03 57 78 56 07 -72 -18.3 4 -8.5 

(Record minimum -53.9 'C, February 1947) 

Mean -21.1 -16.0 9.6 -1.1 66 120 13.9 11.8 07 -25 -14.1 -20.1 -2.8 
.. : .  .: . .  ... . . . . 

Precipitation, in millimeters of moistui 
. . .  

127 122 86 56 132 1 485 40.1 38.6 221 17.8 221 Total 
277.9 

Snowfall, in millimett 
- - - 

175.3 162.6 124.5 63.5 12.7 0.0 0.0 2.5 22.9 175.3 205.7 248.9 Total 
1193.8 

Vegetation 

Vegetation in the Gulkana area consists primarily of lowland spruce-hardwood forests, with 
low-brush, treeless bog located southwest of the village (Viereck and Little, 1972). The forested 
areas are covered with black and white spruce interspersed with paper birch, willows, and poplar 
trees. Labrador tea, sphagnum mosses, grasses, and sedges appear as the subordinate forest 
vegetation. Bogs exist around Gulkana where conditions are too wet for tree growth; grasses, 
mosses, and sedges are common in these areas (Viereck and Little, 1972). Stands of black spruce, 
birch, and poplar encompass the FAA facility and an area of treeless bog exists due west of the 
runway. 

Geology and Soils 

No bedrock is exposed in the immediate area of the Gulkana FAA site. The Wrangell Moun- 
tains (fig. 8) are east of Gulkana. Volcanic rocks of Quaternary and Tertiary age and metamor- 
phosed sedimentary rocks make up the low hills and ridges of the mountains (Selkregg, 1976). 
Depth to bedrock is unknown and unconsolidated deposits are at least 150 m thick 
(Wahrhaftig, 1965). 

Gulkana occupies the site of a Pleistocene glacial lake. Surficial deposits in the area include 
till, flood-plain alluvium, and lacustrine silt (Selkregg, 1976). Waller and Selkregg (1962) describe 
the lithology from a 100-m-deep well drilled in the vicinity of the FAA facility as follows: frozen 
glacial silt to 26 m, unfrozen glacial silt to 32 m, coarse sand and gravel to 38 m, glacial silt and 
gravel to 88 m, and coarse gravel and salt water to 100 m below land surface (Appendix 5). 
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Three major types of soil have been identified in the Gulkana area (Rieger and others, 1979). 
Poorly drained organic soils are typically found on slopes with gradients of 3 percent or less and 
cover 60 to 75 percent of the area. These soils have thick organic surface horizons and mottled clay 
subsoil horizons. Organic-rich soils derived from sedges and mosses are common in depressions. 
These soils are porly drained and compose 10 to 15 percent of the area. Welldrained soils con- 
sisting of gravelly to silty loam can be found in the Wrangell Mountains east of Gulkana (Rieger 
and others, 1 979). 

Gulkana lies near the southern border of the m e  of discontinuous permafrost (Hartman and 
Johnson, 1984). Ln fine-grained deposits, depth to permafrost is less than 50 cm, but may be 
considerably deeper in upland areas. The maximum depth to the base of the permahst is about 
1 80 rn ( S e l h g g ,  1976). Permafrost typically is absent directly adjacent to and beneath large 
streams and rivers (Fenians, 1965). 

Hydrology 

Surface Water 

The Copper River (fig. 8) passes 1.6 km east of the GuIkana FAA facility, flows south to 
southeast, and eventually drains into the Gulf of Alaska. Dry Creek, a small stream flowing to the 
south of the facility, is a tributary of the Copper River (fig. 8). A small, unnamed pond exists at the. 
southern end of the facility. The riltage of Gulkana is 1 1 h upstream from the FAA facility and 
is probably unaffected hydrologically by activities at the facility; however, a campground and 
small number of residences lie within 1.5 km downstream from the facility, 

Flow of the Copper Rivet at Chitina, abut  90 km downs- h r n  the facility, was =ported 
h r n  1955 to 1990 at USGS gaging-statition number 15212000. The monthly mean, flow of this 
glacier-fed river changes significantly from summer to winter. 

During Be open-water months from May to September, mean flow near Chitina is about 
2,100 m3/s and in the. winter months, from November to March, mean flow is a b u t  290 m3/s (U.S. 
Geological Survey, 1 99 1 ). 

Flow of the Copper River near the Gulkana FAA facility should follow that recorded at the 
Chiha gaging-station (table 14). However, flow Likely will be reduced proportionately by the 
decrease in drainage area between the two sites. The Copper River drains an area of about 
53,500 h2 upstream from Chitina, while it drams an area of about 20,680 km2 upstream fmm the 
Gulkana FAA facility. The approximate 60 percent duction in drainage arm will likely result in 
a proportional decrease in streamflow. It can, therefore, be estimated that the mean open-water flow 
of the river neat the FAA facility is about 840 m3/s and the mean winter flow is about 80 m3/s. Parts 
of the Copper River, a highly braided stream, typically freeze in October and break up in May- 

Table 14. Monthly mean flow for the Copper R ' i r  at Chitina, 1990 water year (USGS gaging-station 
nurnixrl5212000) 
M u e s  in cubic mctcrs per gacondl 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. OK. 
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]Dry Creek, a small  tributary draining the south end of the FAA facility, flows from northwest 
to southeast. This stream drains an area of about 30 kmz upstream from USGS gaging-station 
number 15201000, where a partial record of discharge for a period from 2963 to 1993 has been 
collected. In the 1972 water year, M a l l  runoff on May 12 caused a maximum creek discharge of 
15.4 m3/s. On the basis of reported values of 10 cmlyr of mwff for this area, mean annual Bow for 
Dry Creek is estimated to be about 0.1 m3/s (Emexy and others, 1985). The stream is typically dry 
for many days in March and April (Emmy and others, 1985; U.S. Geologicd Survey, 1994). No 
data are available for the small unnamed pond at the southern end of the facility. The pond is less 
than 0.5 d in size. 

Near the facility, a gradual topographical gradient with a southeast-trending slope generally 
causes runoff to flow towards tributaries that drain to the Copger FSvet. No data are available to 
determine the degree to which rainfall is infiltrating to ground water. 

Floods and Emslon 

The potential for significant flooding of the Copper River in the Gulkana area is low. FIood 
stage i s  about 2.4 rn above bankfull stage and the FAA facility is at at elevation several meters 
higher than bankfuIl stage (U.S. Army Corps of Engineers, 1993). Maximum known discharge of 
the Copper River at Chitina, USGS gaging-station 152 12000, was recorded on August 8, 198 1 at 
10.8 W m3/s (Jones and Fahl. 1994). No flooding was reported near the Gulkana FAA facility at 
that time and no specific flood protection measures have been constmcted in the area 

Few data are available on erosion in the vicinity of the Gulkana FAA facility; however, 
channel erosion studies in the area indicate stable channel geometry and minimal bank erosion 
(Childers and k f f l e r ,  1977). 

Gmund Water 

Ground water in the Gulkana area generally is present at depths greater than 70 m in uncon- 
solidated deposits below the permafbst Much of the subpermafrost ground water is salty. Smaller 
quantities of ground water m y  be found above the permafrost and in permafrost-free areas 
adjacent to the Copper River. The ground water in the confined aquifer below the permafrost, under 
considerable hydrostatic pressure. has been described as non-flowing artesian. Direction of 
ground-water flow is unknown, but it likely flows toward the southeast, matching the flow direction 
of the Copper River (Nichols, 1956). Shallow ground water above the permafrost probably flows 
in the direction of topographic gradients to surface-water drainages such as Dry Creek. 

WaIEer and S e h g g  (1962) report that between 1942 and 1956, three wells were drilled at 
the FAA facility. Depths of the wells were 88 m, 100 rn, and 135 m, and water was reached at 
depths of 84 m, 87 m, and 128 rn respectively (Appendix 5).  The water, however, was saline and 
it was decided to seek a water supply from a higher horizon. The 135-m-deep well was plugged 
below 89 m and blasted, resulting in a water supply with lower salinity levels. 

During World War lt, the U.S. Army drilled two wells beside Dry Creek Depths of these 
wells were about 60 rn below land surface, and the water reached was reportedly a good supply 
(Nichols, 1956). 



Drlnklng Water 

Ground water is the main source of drinking water in the G u h m  m a  and is found under the 
p e m s t  at depths greater than 70 m, as well as in saturated soils above the permahst (Nichols, 
1956). Drinking water for midents in the vicinity of the FAA facility comes from individual wells, 
generally 3- so 12-m deep, that tap into the ground water above the permafmst (Nichols, 1956; 
Emery and others, 1985). These wells yield about 75 Ud, which is less than 4 prcent of the 
average water use of 1,950 U d  per petson for the State of Alaska (Solley and Pierce, 1993). 

Qualm of the hzsmt Supply 

Ground water of the Copper River Lowland i s  considered to be of poor quality, and, in 
general, its quality decreases with increasing depth (Emery and others, 1985; Nichols, 1956). The 
confined aquifer on the west side of the Copper River is highly saline and upward movement of 
water fmm older marine sedimentary m k  has affected the water quality in overlying aquifers 
(Emery and others, 1985). Wells deeper than 60 rn are genetally nonpotable and shallow wells, like 
those used by individual residences in the m a ,  are subject to contamination (Nichols. 1956). 

Emery and others ( 1  985) report that the ground water of the Copper River Lowland typically 
has iron concentrations higher than the current USEPA drinking-water regulations. Samples 
collected in 1956 from a well at the FAA facility contained dissolved-iron concentrations ranging 
from 0.9 to 5.4 mgL, chloride concentrations ranging from 230 to 15,400 mgL, and sodium 
concenmtitions ranging from 72 to 2,630 m a  (table 15; Appendix 5; Waller and Selkregg, 1962). 

Table 15. Selected waterquality data from a well at the Gulkana FAA IlaciTw 

Drinking-water regulation -ttation in the grwnd 
Cmstitumt (or pmp8rty)l wQ'u water (1 956) 

mm 
Chlnride (a) 

IFcI 

Sulfate (SO4) 

Fluoride (FI) 

Sodium (Na) 

Total dissolved solids 

pH (units) 
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Alternative Drln king-Water Source 

Drinking-water alternatives for residents in the vicinity of the Gdkana FAA facility include 
Dry Creek, the Copper River, and the small pond. The pond could possibly k used to supplement 
present supplies. 

The flow in Dry Creek new the facility, measured at USGS gaging-station number 1520 1000, 
responds to snowmelt and rainfall events. During winter and dry perids in the summer, flow m y  
be inadequate to meet the needs of local residents. However, when runoff is abundant, this source 
may be used to augment the present drinking-water supply. 

The Copper Ever represents an abundant source of drinking water for the area. During 
months of low discharge in the winter, mean flow of the Copper fiver above Chitina is about 
80 m3/s and is much greater than the water needs of local residents (Emery and others, 1985). 

QuaThy of the Alternative Sources 

Emery and others (1985) found that the water of the Copper River near Gulkana typically has 
iron and manganese concentrations higher than the current USEPA maximum contaminant levels 
of 0.30 mg/L and 0.05 mg/L, respectively. The 1988 water-quality records of the Copper River at 
Chitina indicated dissoIved-iron concentrations ranging from 0.7 to 2.5 m& chloride concentra- 
tions ranging fmm 2.2 to 5.7 mg/L, sulfate concentrations ranging from 14 to 25 m a ,  and 
dissolved-solids concentrations ranging from 90 to 224 mg/L (table 16; Appendix 5 ;  U.S. 
Geological Survey, 1989). Data to determine the water quality of Dry Creek have not been 
obtained 

Table 16. Selected waterquali!y data from the Copper River near Gulkana 

Drinking-water regulation Concentration in the Copper 
Constituent (or property) 

Ims/L) 
River (7988) 

ImdL) 

Chloride (C1) 

F e )  

Sulfate (Sod 

Fluoride (A) 

sodium (Na) 

Total dissolved solids 

pH (units) 



Location and Background 

Slana is in sousheastern interior AIaska (fig. 1 ; fig. 9) at lat 62-43",, long 143"57' W. It i s  on 
the north bank of the SIana River near its junction with the Copper River, about 360 km northeast 
of Anchorage. The village is in the northeastan part of the Copper River Lowland, a large, smooth 
plain furrowed by the valleys of the Copper River and its tributaries (Wahrhaftig, 1965). The Slana 
FAA facility is located about 6.5 km northeast of the village on the Glenn Highway and is bordered 
on the south by the Slana River and on the west by Porcupine Creek (fig. 9). 

At the time of first western contact, the Slana area was occupied by the A h a  people who 
utilized the Copper River and its tributaries for subsistence f shing (Selkregg, 1976). The village 
was named "S lana" after the n&y fiver (Orth, 1967). Since World War iI, the only major under- 
taking in the area has been the construction of the Glenn Highway h r n  Anchorage. This opened 
the area to tourism, hunting, and fishing (Selkregg, 1976). F m  1967 to 1990, Slana experienced 
a population growth of 51 people. In 1967, the population was 12, and in 1990 it was 63 (Orth, 
1967; U.S. Bureau of Census, f 991). According to the 1990 census, 4 people were American 
Indian or Eskimo, and 59 people were Caucasian. 

In years past, Slana residents have subsisted on fishing and hunting, while today more p p I e  
rely on a cash economy. Many residents depend on subsistence activities to suppIement their 
income. According to the 1990 U.S. Bureau of Census, Slana had a potential workforce of 40 
people: 7 worked in the private sector, 4 for the State govmment, 4 were self employed, 12 were 
unemployed, and 13 were not in the labor force. 

The SIana FAA facility has about 20 year-round residences within a 6-km radius. The FAA 
became involved in the area in 1954, when land was sequestered from the Bureau of Land 
Management to estabIish an instaIIation. The land was relinquished in the early 1970's and was 
transferred to the Iocd Native corporation. The FAA facilities in Slana (fig. 9) currently include an 
H-Marker facility, a non-directional beacon, and an antenna tower. A detailed account of FAA 
owned, leased, or transferred properties in or near Slana and a Iisting of suspected sources of 
contamination near these facilities can be found in an Environmental Compliance Investigation 
Report by Ecology and Environment, Inc. (1993~). 

Physical Sett t ng 

Slana has a mean annual temperature of -2.4"C. but temperatures range from a July mean 
maximum of 20.2"C to a January mean minimum of about -23.7-C (Leslie, 1989). Mean annual 
precipitation is about 405 mm and about 1,500 m of snow falls annually. Mean monthly temper- 
ature, precipitation, and snowfall ace summarized in table 17. 
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Rgure 9. Location of Slam, Alaska a d  the Federal Aviation Administration facilities. 
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Table 17. Mean monthly and annual temperature, predpitation, and snowfall for the pew 1957-75,197& 
87, Slana 
lModiAed han Leslie (19IW); 'c. dqm CtIsiw: mm millimeter) 

Jan. Feb. Mar. Apr. May June July Avg. Sept Oct. Nw. Dec. Annual - 
Tempaamm E;C) 

- 
Meanmaximum -143 83 -21 52 13.4 19.1 202 18A 121 '19 86 -138 36 

Meanminimum - 7  -193 -153 43 47 46 41 85 -182 - ~ 7  a 

Mean -19.0 -13.8 4 -16 63 11s 135 I12 58 -32 -1314 -182 -24 

Vegetation around the FAA facility in Slana is primarily open-spruce fore.$t characterized by 
an overstory of black and white spruce, locally mixed with poplar, paper birch, and tamarack, and 
an understory of 'berries, wiilows, rose, and Labrador tea (%ereck and Little, 1972). Hardwood 
forests, with white spruce and aspen, and alpine tundra, with low heath shrubs and willows, exist 
in the Alaska Range directly north of Slana. 

Geology and Solls 

An outcrop of rock known as The Dome (fig. 93 is the principal bedrock exposure near SIana 
(Mofit, 1938). The Dome is composed of undifferentiated igneous rocks, including lava flows, tuff 
beds, and pni te ,  that range in age from pre-Permian to post-Csetaceous (Moffit, 1938). Other rock 
units in the area include metamorphosed andesitic volcanics, clastic marine sediments, and 
limestone that hare been intruded by diarite-quartz (Richter, 1966). A well in the Slana area 
reached bedrock at a depth of 74 rn b l o w  land surface (Appendix 6; WaIler and Selkregg, 1962). 

Slana is located in a glaciated valIey on the alluvial plain of the Copper and Slana Rivers, 
Surficial deposits surrounding Slana include ti11 and alluvium (Moffit, 1938; Richter, 1966; 
SeIkregg, 1976). These deposits consist of unconsolidated silt, sand, gravel, and minor amounts of 
clay, peat, and other organic material. WaTIer and SeIkregg (1962) describe the lithology h r n  an 
87-m-deep well drilIed in SIana vicinity as follows: frozen sand, clay, and gravel for 13 rn; a "haw 
streak" to a depth of 15 rn; frozen sand and medium gravel to a depth of 22 m; water and fine sand 
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to a depth of 24 rn; muck and fine sand to a depth of54 m; sticky day to a depth of74 in; and shale 
and clay to a depth of 87 rn below land surface (Appendix 6). 

Pmdy drained loamy soils, typicall of level topography, develop in the alluvium, and are 
overlain by a mat of decomposed organic matter. Such soils have a grey silt loam horizon that is 
typically saturated where it murs above shallow permafrost (Rieger and others, 1979). Poorly 
drained organic soils, consisting of stratified layers of fibrous moss and peat, occupy depressions 
and meander scars and are also saturated above shallow permafrost (Rieger and othes, 1979). 

Slana lies in the zone of discontinuous permafrost (Ferrians, 1965; Selhgg, 1976). One well 
log indicated that permafrost is about 22.3 m thick (Ferrians, 1965). Aseas underlying and directly 
adjacent to the Copper and Slana Rivers are typically free of permafrost. 

Hydrology 

Surface Water 

Porcupine Creek is located about 100 rn west of the facility (fig. 93. It flows from northwest 
to southeast and drains into the Slana River. The Slana River flows into the Copper River about 
6.5 krn southwest of the facility (fig. 9). The FAA facility near Slana is at an elevation about 60 m 
above the alluvia1 plain of the Slana River, and flooding and erosion have not been reported in the 
m. 

Stream discharge and drainage-area data are not available for Porcupine Creek or for the 
Slana River near the FAA facility; however, partial records m available for the Slana River near 
Mentasta, about 30 km upstream, and for a tributary of the Copper River, about 20 h downstream. 
Streamflaw data from these stations indicate ztn average annual runoff of about 0.01 to 0.03 m3/s 
(Emery and orhers, 1985). 

Flow of the SIana River near Mentasta changes significantly from summer to winter. During 
the open-water months from May to September, mean flow is about 22 m3/s and in the winter 
months, h m  Novern ber to March, mean Row is about 5.5 m3/s (Emery and others, 1985). 

The Slana River drains an area of about 864 km2 upstream from Mentasta (Emery and others, 
1985). Parts of the Slana River typically k z e  in October and break up in May. 

Partial discharge records for gaging-station number 15 199000, the Copper River tfibutary 
near Slana, were collected from 1963 to 1 98 1. This station has a drainage area of 11 -3 h2. In June 
1980, rainfall runoff caused a maximum stream discharge of 5.8 m3/s. The tributary is dry for 
several months during the winter (Jones and Fahl, 1994). The topographical gradient present 
between the Slana FAA facility and Porcupine Creek is about 10 dh and is toward the tributaries 
of the Slana River. 

Ground Water 

Gmund water in the Slana area is present in unconsolidated deposits both above and belaw 
the permafrost. Suprapemafrost ground water can be found at depths between 1.5 m and 13 m 
below land surface- w heteas depths to subpermafrost ground water are greater than 22 rn below 
land surface (Appendix 6; Wdler and SeIkregg, 1%2). Adequate data are not available to defme 
flow directions of ground water near the Slana FAA facility. 



Drinking Water 

Present Drinking-Water Supplies 

Ground water is the main source of &inking water in the Slam atea (U.S. Bureau of Census, 
299 1). Most residents near the FAA facility use private wells that yield about 75 Wd, which is less 
than 4 percent of the average water use of 1,950 U d  per person for the State of Alaska (Emery and 
others, 1985; Solley and Pierce, 1993). Ground water is not currently used as a drinking-water 
source at the FAA facility near Slana. 

Quality of the Present Supply 

Few ground-water quality data are available for the Slana area. A deep confined aquifer in 
the Slma area is believed to have high salinity concentrations and, therefore, may not be potable 
[Selkregg, 1976). Most private wells tap into a shallow unconfined aquifer where water is reported 
to be of suitable quality (Selktegg, 1976). 

Alternative Drinking-Water Sources 

Drinking-water alternatives for the Slma area include Porcupine Creek, the Copper River 
tributary near SIana, the Slana River, small lakes and ponds, and undiscovered aquifers. Most of 
the local lakes and ponds are small, less than 0.5 km2 in size, but could possibly be used to augment 
present drinking-water supplies. 

The flaws from Porcupine C ~ e k  and the Copper River tributary near Slana are contro11ed by 
snowmelt and rainstorms. During winter and dry periods in the summer, flow may be inadequate 
to supply the water needs in Slana; however, when runoff is abundant, these sources may be used 
to augment the drinking-w ater supply. 

The Slana River represents an abundant source of drinking water for Slana. During months 
of low discharge in the winter, mean flow of the SIana River is about 5.5 m3/s and is much more 
than residents near Slana need (U.S. Geological Survey, 1958). 

k u n d  water may be present in fractured bedrock near the FAA facility. Drilling and testing 
wouId be necessary to define whether kdrcck is a significant aquifer. 

Quality of the Allternatlve Soutces 

The quality of the Slana River was monitored by the U.S. Geological Survey from 1953 to 
1958. Samples were collected and analyzed for major ions and water properties (Appendix 6).  
Samples collected in 1957-58 contained iron concentrations ranging from 0.02 to 0.03 rng/L, 
dissolved-solids concentration ranging from 159 to 213 mg/L, and sulfate concentrations ranging 
from 35 to 62 mg/L (table 18). 

Samples collected from Porcupine Creek from 1949 to 1955 indicated iron concentrations 
ranging from 0.0 to 0.01 mglL, sulfate concentrations ranging from 14 to 63 mgL, chloride 
concentmtions ranging from 0 to 2.0 mg/L, and dissolved-solids concentrations ranging from 79 
to 281 mgL (tabIe 18; Appendix 6). 
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Tmble 18. Selected watsrpuarrly data from the SIana River and Porcupine Creek near Slana 

Concentration (a) 
Constituent (or property) 

Drinking-water regulation 
(mdh) Slana R i r  (1 957-58) Porcupine Greek (1 94455) 

Sulfate (Sod 400 3542 1463 

Total dissolved solids 500 159-213 79-28 1 

pH (units) 6.5-8.5 6.8-8.0 6.9-7.8 

NORTHWAY 

Location and Background 

Northway is in centraI-interim Alaska (fig. 1; fig. 10) at lat 62'58' N., long 14E056' W. It is 
on the =stern bank of the Nabesna Slough, about I1 h southwest of the Alaska Highway, about 
halfway between Tok, Alaska and the Canadian border. The village is in the northeastern part of 
the Northway-Tanacross Lowland, an area of small basins partitioned: by low rolling hills and 
drained by the Tanana River (Wahrhaftig, 1965). 

The FAA facilities in Northway are concentrated at the municipal airport south of the village 
(fig. 10). The Nabesna River passes about 0.5 km west of the airport; Moose Creek passes 
immediately to the east (fig. 10). 

Northway was originally settled on the Nabesna River as a traditiona1 Athabaskan Indian 
subsistence village. Contact with western culture occurred in the late 1880's following the anival 
of gold miners and the establishment of trading posts in the Yukon (Selkregg, 1976). Flooding in 
the I 940's led to the establishment of a new viIlage across the river from the original site and a post 
office was opened in 1942. Residents of Northway consider the community to consist of three 
settlements: Northway Junction on the Alaska Highway, the airport, and the Native village 
warbyshire and Associates, 1980). 

Northway's population has experienced periods of growth and decline during the last 40 
years. In 1950, the population was 196, in 1960 it was 237, in 1970 it was 234, in 1980 it was 324, 
and in 1990 it was 123 (Darbyshire and Associates, 1980; U.S. Bureau of Census, 1991). Accord- 
ing to the 1990 census, 79 people were American Indian or Eskimo, and 44 were Caucasian. Most 
employment in Northway is with the government or with service facilities associated with the 
airport. Many residents are seasonal workers and must supplement their income with subsistence 
activities parbyshire and Associates, 198Q U.S. Bureau of Census, 1991). 



Base trwn U.S.Geo!cgical S U ~ ,  Nebesna(I2-2). Alaska, 1 63,360,1955 

COMOURmYSdm 

Flgum f 0. Location of Northway, Alaska and the M e r e !  Aviation Admini'stration faciWies, 
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The Alaska fighway and the airport provide sources of transportation for Northway and the 
surrounding area. The community is served by buses traveling between Fairbanks and Whitehorse, 
and residents receive freight service f m  local trucking companies. Regular flights to Fairbanks 
and local charters are available Il)arbysh and Associates, 1980), 

During and immediately following W d d  War II, the Civil Aeronautics Administration 
(predecessor to the FAA) operated the Northway Airport. In 1966, ownership of most of the 
facilities was transferred to the State of Alaska, which currently operates and maintains them. 
Current FAA facilities near Northway (fig. 10) include a very high fkquency omnidirectional 
range tactical air navigational facility, a non-directional beacon, a direction finder, a runway with 
identifier lights, and a wind indicator. A detailed account of FAA owned, leased, or transferred 
properties in or near Northway and a listing of suspected sources of contamination near these 
facilities can be found in an Environmental CompIiance Investigation Report by Ecology and 
Environmeng Enc. (1 992d). 

Physical Setting 

Climate 

Northway has a mean annual temperature of -5.7"C, but temperatures range from a July mean 
maximum of 20.6"C to a January mean minimum of -33.4"C (Leslie, 1989). Mean annual 
precipitation is about 242 mm and about 900 mm of snow falls annually. Mean monthly 
temperature, precipitation, and snowfall are summarized in table T 9. 

Table 19, Mean monthly and annual temperature, precipitation, and snowfall for the period 1951 to 1987, 
Northway 
Wdified T m  Lcslie (1989); '42, dcgtec Celsius; rnm, millimetw] 

Jan. Feb. Mar. Apr. May June July Aug. apt .  Oct Nw. Dee. Annual 

Temperature ('0 

Mean maximum -24.1 -16.9 -5.4 4.6 13.3 19.0 20.6 18.2 11.3 -1.3 -14.8 -13.9 0.2 

m r d  maximum 328 'C, June I%% 

Meanminimum -33.4 -29.4 -22.8 -10.0 0.1 6.7 8.9 5.9 -0.4 -10.6 -23.7 -31.0 -11.7 

( R d  minimum -57.8 'C, Jmuary 1952) 

Mean -28.7 -23.2 -14.1 -2.7 6.7 12.9 14.7 12.1 5.4 -5.9 -29.2 -26.7 -5.7 

Mipitation. in millimeters of moimre 

7.6 7.6 4.3 5.1 21.8 46.5 60.7 35.6 22.9 13.0 7.6 7.6 Totali 
241.6 

Snowfall, in miIlimeters 

144.8 114.3 76.2 68.6 12.7 0.0 0.0 5.1 20.3 157.5 137.2 147.3 Total 
886.5 

Vegetation 

Vegetation in the Northway area consists primarily of lowland spruce-hardwood forest and 
low brush-muskeg bog. Upland spruce-hardwood forests and alpine tundra are scattered in 



outlying areas (Vieteck and Little, 1972). Lowland forested areas have an oventory of black spruce 
mixed with poplar, birch, and tamarack with an undergrowth of willow, rose, and Labrador tea. 
Mosses, sedges, and grasses make up bog areas, while aIpine tundm regions are predominantly 
bmen Wereck and Little, 1972). The FAA facility at Northway is surrounded by stands of black 
spruce, birch, and wiIIow, while expanses of treeless bug extends along either side of the runway. 

Geology and Soils 

Bedrock is not exposed in the vicinity of Northway. Bedrock exposures northeast of the 
village in the Yukon-Tanana Upland consist of granitic rocks and metasediments, mantled by thick 
deposits of colIuvium (Selkregg, 1976; Anderson, 1970). Depth to bedmk at Northway is 
unknown. Surficial deposits are at least 90 m thick and wells drilled in the area have not reached 
bedrock. 

Surficid deposits in the Northway area include alluvium and eolian sand (Anderson, 1970; 
Selkregg, 1976). Alluvial deposits of the Nabesna and Chisana Rivers consist of lenses of silt, sand, 
and minor amounts of outwash (Anderson, 1 970). Such deposits are characterized by poor drainage 
and are usually s a m t e d  above shallow permafrost (Rieger and others, 1979). Longitudinal dune 
fields exist southeast of the village and are made up of well-sorted eolian sand and silt. Drainage 
is moderately good on the dopes of these sand dunes, but poor in depressions. Permafrost is gen- 
erally absent in the dunes (Anderson, 1970). 

Waller and ToIen (1962) described the lithology of sediments m c h d  in a 74-rndeep well 
drilled in the vicinity of the FAA facility at Northway as follows: frozen sand, muck, and fine 
p v e l  for 14 m; muck, day, and some wakr to a depth of 18 m; sift, sand, and fine p e l  to a depth 
of 37 rn; gravel, sand, and a '"rush" of water at 38 m; and sand, gravel and water to a depth of 74 m 
below land surface (Appendix 7). Northway lies in the zone of discontinuous permahst (Fenians, 
1965; Selkregg, 1976). 

Hydrology 

Surface Water 

Nabesna River and Moose Creek are the principal streams near Nothway (fig. 113). Both flow 
from north to northeast at a gradient of about 10 m(km and empty into the Chisana River near 
Northway Junction. Surrounding the village are small lakes, ponds, and marshes along Nabesna 
Slough. Discharge and drainage area data are not available for the Nabesna River or Moose Creek; 
however, data are available for the Chisana River at Nosthway Junction, located about 8.5 km north 
of the FAA facility. 

Flow of the Chisana River at Northway Junction, reported from 1949 20 1971 at USGS 
gaging-station number 15470000, changes signrficantly from summer to winter. During the open- 
water months from May to September, mean flow is about 120 &/s and in the winter months, fmm 
November to March, mean flow is about 24 m3/s (table 20) (U.S. Geological Survey. 1972). The 
Chisana River drains an area of about 8,500 km2 upstream from Northway Junction. Moose Creek 
and parts of the Chisana and Nabesna Rivers typically freeze in October and break up in May. 
Average runoff in the area is estimated to be greater than 24 cmlyr (Anderson, 1970). 
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Table 20. Monthly mean flow fur the Chisana River at Notthway Junction, 1 971 water year (USGS gaging- 
station number 1 5470000) 
[Values in cubic mcters per second] 

Jan. Feb. Mar. Am May June July Aug. Sept. Oct . Nw. Dee. 

Floods and Erosion 

Northway is flooded to some extent annually and low-lying areas are considered to have a 
high flood hazard (U.S. Army Corps of Engineers, 1993). Most of the village is located on a hill 
about 500 m in elevation and is not affected by flooding, but lower areas such as access roads are 
subject to some degree of flooding (Darbyshire and Associates, 1980). The principal type of flood- 
ing is stream overflow caused by surface runoff during snowmelt or rainfall. 

Flooding in the Northway area occurred in 1946, 1948, 1964, and 1988. The most severe 
flood, measured at USGS gaging-station number 15470000 on June 28, 1964, reached a gage 
height of 4.0 m and had a discharge of about 340 m3/s (US. Army Corps of Engineers, 1993). 

Northway does not participate in the National Flood Insurance Program (U.S. Army Corps of 
Engineers, 1993). 

Riverbank erosion does not pose an immediate threat to the village of Northway, but is a 
problem along the road linking the village to the FAA facility. Erosion may also occur on the 
outside bends of the Nabesna and Chisana River channels (Darbyshire and Associates, 1980). In 
addition, ice wedging around Cemetery Lake, causing the fornation of deep trenches where land 
is sloughing into the lake, is considered to be a hazard (Darbyshire and Associates, 1980). 

Ground Water 

Ground water in the Northway area is present in the unconsolidated deposits below perma- 
frost at depths greater than 15 rn below land surface, but may be found to a lesser extent in unfrozen 
sediments above the permafrost and in permafrost-free, thaw areas adjacent to and beneath the 
Nabesna River, Moose Creek, and the many lakes in the area (Waller and Tolen, 1962). 

On an area-wide basis, the discontinuous permafrost is not an effective confining layer. 
Virtually eveIy lake and significant areas near major streams will have permafrost-free sediments 
underlying them. These thawed sediments allow easy exchange of water between the subpem-  
frost sediments and the lakes and suprapermafrost aquifer. The Northway area is an integrated 
ground- water/surface- water system such as occurs in numerous other basins in Alaska. In such 
basins, small clear-water creeks like Moose Creek are discharge boundaries for the ground-water 
system. Glacier-fed streams, such as the Nabesna River, are aggrading their flood plains and are 
topographically slightly higher than the clear- water streams. As a result of these slight differences 
in elevation, a cross-valley component of ground-water flow between the glacial r i v h  and the 
clear-water creek is common. The most well-documented example is at Fairbanks, where the 
Tanana River recharges the aquifer and the Chena River drains the aquifer (Nelson, 1978). There 
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are no data to confirm an easterly component of flow toward Moose Creek near the airport, but such 
a component would not be hydrologically unusual. 

Waller and Tolen (1 962) reported that between 1942 and 1944 four wells were drilled at the 
FAA facility. Depths of the wells were 15 rn, 63 rn, 69 rn, and 74 m below land surface, and water 
was reached at depths of 15 m, 18 rn, 18 m, and 27 m respectively (Appendix 7). When a clay layer 
was penetrated at 18 m, water from the 74-m-deep well rose to a depth 1 m below the land surface 
indicating a confined aquifer under hydrostatic pressure. However, areal continuity of the clay 
layer is unknown. 

Drinking Water 

Present Drinking-Water Supplies 

Ground water is the main source of drinking water in the Northway area, and is found under 
the permafrost at depths greater than 15 m below land surface and in saturated soils above the 
permafrost (Waller and Selkregg, 1962). Well water piped into a 3,780-L tank at the local laundry 
area provides a central public drinking-water source for residents in Northway (Darbyshire and 
Associates, 1980). Most homes near the FAA facility use private wells. 

Quality af the Present Supply 

In general, the quality of ground water reflects its geologic s~~~oundings.  The aquifer in the 
Northway area lies below the permafrost and water quality in such aquifers usually is similar to the 
water quality of nearby streams and rivers (Anderson, 1970). Ground water typically meets 
drinking- w ater regulations set by the U SEPA (Anderson, 1970). In January 1964, water-quality 
analyses were completed on samples taken from the 74-m-deep well at the FAA facility. These 
samples contained dissolved-iron concentrations of 0.02 mg/L, a chloride of 4 mg/L, and a 
dissolved-solid concentration of 176 mg/L (table 2 1 ; Appendix 7; Anderson, 1970). 

Table 21. Selected water-quality data from a well near Northway 

Drinking-water regulation 
Concentrations in ground 

Constituent (or property) 
Im W) 

water (I 964) 
( m a )  

Chloride (Cl) 

Iron (Fe) 

S U ~ &  (So4) 

Fluoride (Fl) 

Sodium (Na) 

Total dissolved solids 

pH (units) 
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Afternative Drinking-Water Sources 

Drinking-water alternatives for Northway include the Nabesna and Chisana Rivers, Moose 
Creek, the lakes and ponds of Nabesna Slough, and untapped areas of the alluvial aquifer. 
Cemetery Lake and Andrew Lake may be used to a limited degree to supplement the water supply, 
but the quality and quantity of available water have not been determined. 

The flow from Moose Creek near the FAA facility is directly controlled by snowmelt, 
rainfall, and ground-water recharge; however, the quantity and quality of the stream have not been 
documented. The Nabesna and Chisana Rivers represent abundant sources of drinking water for 
Noahway. During winter months, mean flow of the Chisana River at Northway Junction is about 
24 m3/s and is far greater than the quantity of water used in Northway. 

There is no evidence of confining layers separating the subpermafsost aquifer underlying 
Northway from a deeper aquifer. Pendrost is found at depths ranging from 15 to 27 m below land 
surface and bedrock is at least 60 to 75 m deeper (Wdler and Tolen, 1962). Drinking water may be 
available from untapped areas of the aquifer. 

Quality of the Alternative Sources 

The quality of the Chisana River water was monitored at USGS stream-gaging station 
number 1547000 near Northway Junction during various years, from 1950 to 1972. Major ions and 
water properties were analyzed (Appendix 7). The most recent water samples from the Chisana 
River at Northway Junction, taken in 1972, contained iron concentrations ranging from 0.12 to 
0.14 mgL, chloride concentrations ranging from 1.2 to 2.1 mgL, and dissolved-solids concentra- 
tions of 114 to 173 r n g L  (table 22; U.S. Geological Survey, 1973). 

Anderson (1970) described the quality of the Nabesna River at Northway Junction as having 
a sulfate concentration of 29 mg/L, a chloride concentration of 7.8 mgL, and a dissolved-solids 
concentration of 174 mg/L (table 22). Data to determine the water quality of Moose Creek, 
Cemetery Lake, and Andrew Lake have not been obtained. 

Table 22. Selected water-quality data from the C hisana and Nabesna Rivers near Northway 

Concentration (rngll) 
Constituent (or property) Drinking-water regulation 

Cmm Chisana River (1 972) Nabesna River (1 966) 

Chloride (C1) 

h n  (Fe) 

Sulfate (SO4) 

Fluoride (Fl) 

Sodium (Na) 

Total dissolved solids 

pH (units) 



SUMMARY 

The FAA facilities and surrounding areas described in this report-Nenana, Summit, 
Talkeetna, Sheep Mountain, Gulkana, Slana, and Northway-are located in interior Alaska, near 
the foothills of the Alaska Range or the Tallceetna Mountains. Each facility is accessible by both 
the State highway system and by small aircraft. Local residents often rely on a subsistence lifestyle 
to supplement their income. This makes them dependent on a sustainable environment. 

Most of interior Alaska has a continental climate characterized by significant diurnal and 
annual temperature variations, low precipitation, and low humidity (Hartman and Johnson, 1 984). 
This accounts for the area's long, cold winters and relatively short, warm summers. Vegetation in 
interior Alaska is dominated by open, low-growing spruce forests and alpine tundra (Viereck and 
Little, 1972). Areas adjacent to large rivers are subject to increased moisture availability and 
consist of a combination of closed spruce-hardwood forest and shrub thickets (V~ereck and Little, 
1972). 

The bedrock of the Alaska Range and Talkeetna Mountains includes a variety of igneous 
sedimentary and metamorphic rocks that make up a collage of tectonic-stratigraphic terranes 
bounded by major faults (Nokleberg and others, 1994). Quaternary glaciation of this area greatly 
modified the landscape and distributed a variety of unconsolidated sediments over the valley floors 
and lowlands. Most soils are poorly drained and organic rich, especially in low-lying areas (Rieger 
and others, 1979). Much of this region is underlain by discontinuous permafrost (Ferrians, 1965). 

Surface water is abundant in interior Alaska and each of the seven FAA facilities is located 
within a few kilometers of a river, stream, or lake. Some of the FAA facilities are located near rivers 
and streams where there is potential for flooding and erosion problems. Several rivers flood 
annually with the melting of snow in the spring or with heavy rainfall in autumn. Those rivers 
having glaciers in their basins cany large quantities of sediment in their channels. 

Ground water is the principal source of drinking water for residents living near the FAA 
facilities in interior Alaska. More populated areas utilize public water-supply systems, whereas 
remote areas have only private wells. Aquifers can be found above the permafrost, within it, or 
below it (Sekegg, 1976). The susceptibility of the ground water to contamination depends on the 
permeability of aquifer materials, the depth to the aquifer, and any impervious layers such as 
permafrost or clay between the aquifer and the land surface. On a regional scale, the direction of 
ground-water flow generally will follow that of surface-water drainages from the mountains to 
major rivers and then to the coast. Site-specific ground-water flow directions can only be 
determined through detailed mapping of the water table. 
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APPENDIX 1 

Hydrologic data for the Nenana area, Alaska - -. 
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AS C02) CAC03 
(00405) (00410) 

BSCAR- 
BONATE 

WATER 
WfI FET 

FIELD 
MG/L AS 
HC03 

(00440) 

CAR- 
BONATE 

WATER 
WH PET 
F Z ELD 

STATION NUM8ER DATE MG/LAS 
C03 

1004451 

NITRO- 
GEN, 

N1 TmTE 
DIS- 

SOLVED 
(MG/L 
AS N) 

(006181 

HARD- 
HARD- NESS 
NESS NONCARB CALCIUM 
TOTAL WH WAT DIS- 
(MG/L TOT FLD SOLVED 
AS MGJL AS IMGJL 

CAC03) CAC03 AS CAI 
(00900)  l00902)  l 0091S)  

W N E -  SODIUM 
SIW, SODIUM, AD- 
QIS- DIS- SORP - 
SOLVED SOLVED . TION 
(MG/L IMG/L RATIO 
A S M G )  AS NA1 

(00925) (00930) (00931)  

SOL1 DS, 
SUM OF 
CONST I - 
Turns,  

DIS- 
SOLVED 
(MGSL) 
C7030l) 

POTAS - 
SIW, 
DIG- 

SOLVED 
STATION NUMBER DATE SODIUM ( M G / L  

PERCENT AS K J  
( 0 0 9 3 2 )  100935) 

CHLO- 
Rf DE , 
QIS- 
SOLVED 
(MG/L 
AS CL) 

(00940 1 

FLUO- 
SULFATE RIDE, 

DIS- 1315- 
SOLVED SOLVED 
(MG/L CW/L 

AS S04)  AS F) 
(009451 ( 0 0 9 5 0 )  

SILICA, 
DIS- 
SOLVED 
(W/L 
as 
SI02) 

(009551 

SOLIDS, 
D I S -  

SOLVED 
[ TO?J S 
PER 

AC-FTI 
(70303 )  



NITRO- 
GEN. 

NITRATE 
DIS- 

SOLVED 
STATZM NUMBER DATE (HG/L 

AS NO31 
(71853 1 

mm. 
OF LAND 
SURFACE DEPTH SAM- DRmH 

-A- DATUM OF PLIN . OF 
NESE I RON (FT- HOLE, SAMPLE CONDf- WELL, 
( W / L  EW/L ABOVE TOTAL SOURCE TfON W A L  

A S M N )  A S F E )  -1 (IrE;ET) (FEET) 
f71003 1 (71885) (720001 I72001 1 (720053 (72006 3 ( 7 2 0 0 8 )  



APPENDIX 3 

Hydrologic data for the Talkeetna area, Alaska 



wells ~ l - h h  L - 25 MILZ RADIUS PAGE 1 

PRfMARY 
USE DEPTH 
OF OFWELL 

WATER (FEET) 

TYPE 
OF tOQ 
AVAILABLE 

WATER 
t r n L  
{ FEET 1 

DATE 
WELL 

CONSTRUCTED 

ASSIGNOR 
OF OTHER 
IDENTIFIER 

OTHER 
IDEUTIFIER OWNER 

BRYANT HALtIE&ETHEL -- 
PSXKAS HARRY 
HEFTY 
MCCQRMXCK ROBERT N 

CHANDALAR SUB 
LAS - - 

CASWELL LAKES 
CASWELL M E S  
CASWELL M E S  
C A m L L  LAKES 
FEWLNER1968 OFR 

RADFORD BILL 
SMART GLENN 
JACKSON PW f L&IP 
WARD JIM 
SHEEP CK LOWE 

SANDERS RALPH 
WITTEN3URQ JOE & RU 
LUND. FRED 
YOUNO 
WILKINS DENNf S 

H 72.0 
H SB. 0 
H 55.0 
H 27.0 
H 23 .0  

LEWIS 
HOAG 
KING JEAN 
KOPSACR RICHARD T 
KOPSACK RICHARD T 

-- 
- - 

F E W R 1 9 6 8  OFR -- -- 
FEWLNER1968 OFR -- BUNKER DEAN 

BUSBY TROY 
RIDDLE BOB 
DAVIES LEROY J 
ALDRICH RONALD N 

GIBSON SfDNET 
MONTANA CK L O E E  
N I X  TERRY 
LAKFORP LLOYD 
BECaER WM 

-- 
FEULNER1968 OFR -- 
FEWLNER1968 DFR - - 

ADKINS MELVIN 
FROST JOHN W 
A I S ~ R F Y  DAW; -- 
BECKER WAYNE . : 

-- 
SECTTON 17 L m S  
LAS 
FEULNER1968 OFR 

FmfCNER1968 OPR 
SPORTSMEN ACRES 
SPORTSMEN ACRESb -- 

TISCWER A F 
BARNETTE HARK 
MUORE BILL 
H m T H  
RfEM RENTAL 

- 25 MILE w r u s  

D - - - 
" 

PAGE 2 

PRIMARY 
USE DEPTH 
OF OF WELL 
WRTER (FEET) 

WATER 
LEVEL 
t FEETI 

DATE 
WELL 

CONSrmUCTED 

ASSIGNOR 
OF OTHER 
IDENTIFIER 

mFE 
OF LOe 

AVAILABLE 
OTHER 

IDENTIFIER OWNER 

RIEM HERB 
WALSTAD JOSEPH L 
HECK JOE 
BOWERSOX DARRELL R 

- - 
- - 

PEULNER1968 OFR - - 



d 
0 1 

2 
C V .  
0  
cll 
d 
0  
a 

L L t  
t t t  

VI 
rn 
S 
0 
w 

E 
H 
E 
urn 
Wi 4 
w J 

a m 0 0  
m w w  
m m m  
ddrl 
C C a K  # #  
z z z  
hr4F 

d! a 
W W U )  P5 rn VImm * * * o m  w w W 
FFt- P5 

m * 
TD 

m m w *  m a W d d  r 1 w  
U)F* bbbFQ1 e W i-i-cil a m 

1.1 I I t 
t - w w  m m  

1 1 1  1 1 1 1 1  I I I 1  I t l  
I  W W l r l l d  1 1  1 1 -  1 1 d W d  UbmWdW W t- l - 6 ~ 1  m rldrl rid r r l  rl I - + Z  t l f  1 1  

4 r l d m I N  I I I I m  I l O N O  0 0 0 0 0  0 0 I 0  0 
1 1 1  t 1  I I I  l l l l l l l  I 1  I 1  0 0 0  O d  

m d I N  w 
0 0 0  rn I l l  

b 
1 1 1  1 1  

d p l d  0 0 0 r l m  TY N W d 
ddrl 0 0 

w - m  w - 0  
0 0 

r l m m  m m  
0 0 0  r(rlr(00 o o 00  a o o  o m  

U 

g C Q  ei 
W k B  x x x  x 

n S O d  a 
a z 

rlrld rld 
0 4 0  m o o  8 8  a s  
0 0 0  O d  
m m m  m m  
- Y ' - Y ' T  4 -  
0 0 0  a 0  
000 0 0  
l a l a w  w m  
N N N  W r Y  
0 0 0  0 0  

EEE 3 8  



MAT-SW BOROUGH 

T-A LF-2 
MILE 2.5 SO, 
0 01 
006 
0 02 

USOS 
TALKBETNA SPUR 
FEULNERI968 OPR 
FEUWZR1968 OPR 
PEULNER1968 OFR 

-- 
TAtKEETNA HOTEL 
ARR TALJWFNA 
TAfrKEETNk GROCERY 

PEULNER1968 OFX 
FEWWER1960 OFR 
PEUtNER1968 OM1 
FEULNER1968 OFR 
USGS 

005 
004 
003 
007 
TEST 3 

TALKEETNA A I R  SEW 
FAfRVIEw INN 
TALrnTNA AOAMISE 
HUT CAFE THE 
USGS TALKGTNA 

FEULNERl968 OFR 
TALKEETNA ZWNST 
TALaEETNA TWNST - - 
FEUMERf968 OPR 

-- 
FISHER MICHAEL 3 
TWIGG FRANCIS L 
RAINBOW LODOE 
SWANDA6rANDERSON TRLR 

T W E T N A  PIRE HALL 
T-ETNA SCHOOL 
HOLLAND KEN ' 

FOX CLAYTON 
TMPPER CREEK ELEM S 

-- 
FEtJLMR1968 OFR -- 

KRAFT JIM 
SMITH RfCHARD - - 
MORGAN JC&LOI S -- - 25 MILE RADIUS 

USS 4668 
USS 4658 
LAS 
GATE CREEK EST 
LAS 

D 
D - 
D - 

PAGE 4 

PRIMARY 
USE DEPTH 
OF OF WGtL 

WATER 

ASSIGNOR 
OF OTHER 
IDENTIFIER 

TYPE 
OTHER OF LOO 

IDEMTIFTER AVAf LAELE 

WATER . DATE 
LEVEL WELL 
(FEET) CONSTRUCTED U3CAt WELL NUMBER 

FORKS ROAD HOUSE 
AK STATE: 
ROBSON msm 
WNALWSON D 
ZEEK GARY 

Alm 
Am b t  

AK DIV PKS TROUBLESO 
TROUBLESOME CK : AK DI -- 

-- a 

D 
TROUBLESOME CK D 
TRAILHEAP - 
001293 I 



LAT- WIG- 
f - 1- 

STATION NUMBER DATE TIME TUDE W E  

SPE- 
COLOR CIFIC 

TEMPER- (PLAT- MN- 
RTURE I r n -  DUCT- 

STATION NUMBER DATE WATER COBALT ANCE 
(DISG Cl UNITS) IUS/CM) 
(00010) I000801 ( 0 0 0 9 5 )  

PH 
WATER 
WHOLE 

SAMPLE FIELD 
TREAT- (STAND- 

MEW ARD 
( CODES ) UNITS l 
(00115) (004001 

CARBON 
Df OXIDE 

DIS- 
SOLVED 
IMG/L 

AS C02) 
t 004051 

62 

FdaA- 
LfNITY 
WAT Wn 
TOT FET 

FIELD 
MG/L AS 

CAC03 
(00410) 

63 

BICAR- 
BONATE 
WATER 

WH FET 
Ff ELD 

MG/L AS 
HC03 

I00440 1 

CAR- 
B ONATE 
WATER 

WH FET 
FIELD 

MGJL AS 
C03 

(00445)  



NITRO- 
GEN, m- 

NITRATE NESS 
DIS- 
SOLVED (%/L 

STATION WHBEl? DATE W / L  As 
A S N )  mm3) 
(00618) . (009001 

HARD- 
NESS 

NONCARB CALCIUH 
WH WAT DIS- 
ToT PLD SOLVED 
MG/L AS (MG/L 

-3 AS CAI 
I009021 (009151 

MAGNE- 
SIUM, 
DIS- 
SOLVED 
(HG/L 
AS 

(00925 )  

SODIUM 
SODIUM, AD- 

DIS- SORP- 
SOLVED TION 
IHG/h RATIO 
AS NA) 

( 0 0 9 3 0 )  (00931) 

POTAS- 
SIUM, 
DES- 

SOLVED 
SODIUM IMG/L 

PERCENT AS a3 
( 0 0 9 3 2 )  (00935) 

SOLIDS, 
CHLO- FLWD- Sf LfCA, BORON, SUM OF 
RIDE, SULFATE RIDE, DIS- TOTAL CONSTI- 
DIS- DIS- DLS- SOLVED RE@OV- T U W S ,  
SOLVED SOLVED SOLVED (MG/L ERABLE DIS-  

STATION NUMBER DATE LMG/L I( MG/L LMG/L AS (UGJL SOLVED 
A S C L )  A S S 0 4 1  A S F 1  S102)  AS 5) (MGJLI 

(009401 (0094SI (00950 )  I 0 0 9 5 5 1  (010221 (703011 

NITR~- 
SOLIDS, GEN , 

DIS- NITRATE 
SOLVED DIS- MAMA- 
(TONS SOLVED NESE 
PER (MG/L IUGJL 

AC-FTI AS N03) AS MN) 
(70303 3 ( 7 1  851 ) (71883) 



ELFV. 
OF trANa 
SURFACE 

DATUM 
IRQN IFT- 

STATION MMBER RATE (LG/L ABOVE 
A S F E I  K V D )  

(718851 ( 7 2 0 0 0 )  

DEPTH 
TO 'POP 

DEPTH OF 
OF WATER- 

HOLE, BEARING 
TQTAL ZONE 
(FEET) (ET) 
(72001) (72002) 

DEPTH 
TO M P  

SAM- DEPTH OF 
PLING OF SAMPLE 

SAMPLE CONWI- WELL, INTER- 
SOURCE TION W T A L  VAL 

I FEET 1 ( F T l  
(72005) (720061 I720081 (72015) 

DEPTH 
TO Brn- 

TOM OF 
SBMPLE 
INTER- 

VAL 
(FTJ 

(72016) 



Ihbl c I . .  - - R C ~ O ~ ~ S  QE ~ c l l  s in the Mntanrrska-Susitt~a Borough area 

Talkeetna Motel (Alice Powel 1) 
Talkaetna Grocery 
Talkeetna Roadlrousc 
USGS Test Ncll 3 at'Airport 
Fairview Inn 
Talkeetna Air Service 
Alaska Railroad Rcpcatcr Stat ion 
7 % ~  l-hi: c a f o  
1:cdcral Avj.ntion Ag@:encj. Sea., Talkeetna 
Statc! of Al.aska 

Swanda axd Atnlderson 'I'railer Court . 

Tallrcetna High Sclxool. 
Joe Heck 
A l f r e d  Hankins 

Well 
d ep tll 
(f cc t) 

Well * 
. diameter 
[inches) 

I Dcpth 
1 to 
water 
(feet) 

- 
.Pumping 

1 rate 
(gal  ions 
per min. 

Table 2.--Logs of wells in the Matanuska-Susitna Borough arca 

Material Thickness 
Cfeetl - - - .  

Depth 
[feet) 

Well 3a - PlSGS Test well 3 at Airport 

Soil, brown, s i l t y  . . . . . . . . . - a m . .  4 
Gravel and sand . . . . . . . . . . . . . .  33 
Sad, f i n e  t o  medium, some f ine  gravel . - . . .  3 
Gravel, gray, medium,little sand . . .  12 

v e  6 - Alaska Railroad Repeater Station, Talkeetna. 

. . . . . . . . . . . . . . . . .  G~zvel f i l l  20 
Hzrclpan (gravel, sand, and clay) . . . . . . .  2 
Gravel, medim . . . . . . . . . . . . . . . .  S 

;?$I: 14 - Joe Heck 

. . . . . . . . . . . . . . .  S o i l  and gravel. 12 

. . . . . . . . . . . . . . .  S=6 and gravel. 12 
Sznd, f i n e  . . . . . . . . . . . . . . . . . . .  22 

[ s a d ,  gravel, and clay). . . . . . . . .  113 
Gr~vel and sand . . . . . . . . . . . . . . .  16 





1529Zn00 3-A RIVER NEAR TALKERINAa- 

PERIOD OF DAILY RECURID- 
WATER TEMPEMTURR A p d  1954 to m b e r  1954.. 

PI1 
WATm 
wmla 
CZEtP -- 

(FPWD- A W E  
MU) U A m  

ItSHITs) (Dm C )  
(00100) [OOP10)  

u3 
O l . . .  
01.. , 
OI... 
OI... 
oa... 

I&m 
tl. . .  
l l . . .  
i l . . .  

3Ut 
0 8 . .  . 
08...  
o n . . .  

A W  
19.. 
1J... 
1 9 a . .  

PIS- 
m G E ,  

INST. 
CUBIC SAM- 

F P R M  -& T e e T  PtlW 
'TIME W I r n  H L I m  PER m m ,  

IlT) (FGErI e m  MDES 
taooocl 100~651 (ti00611 ta23981 

pH 

SFE- WATER 
C~FIC wmLe 
m- PI E r n  

SAMPLER W- [STAND- 
m ~ e  m e  ARD 

(cooel (ustm) VNITS~ 
[ecrscl (000951 toaaco! 

DATE 

A m -  
PDTcLg- LfNTm 
SIW, WAT m 
DIS- TOT FeT 

FIELD 
(MIL  m/t AS 
As K )  CA-3 
lOO935) t004101 

ALKA- 
LIWIW eKfrb- 
WATDIS SULFATE RIDE, 
TOT IT DIS-  DI8- 

Flem sowen m~vm 
mrL AS (WL t n e l ~  

C A m l  hS -4) AS Ct) 
(39006) 400945) 400940) 

=fUlr 
D m -  

sotvm 
tM/L = NAJ 

100930) 



03' 
D l . . .  

Um 
l l . . .  

Jut 
0 8 - a ,  

ACW; 
19.. . 

WATERQUALm' DATA, WATER YEAR 4XTUBER I992 TO SEPTEMBER lW3 

80tIDS, IPTTRO- NITRO- %I-- mm- 
oe a m  cm. u r n -  cw. ~ m -  am, - om,m~- PWS- m- 

-1- aw. # I T R ~  CW, wtm3 m, ZLIP~~HU r # r ~ h  + ems- PH~RW # K W ~ ~ S  
M, ma- HD;LrN03 DXS- m r C L  018- M f C  DLB- a?n+o 

DIS- W A L  mYg) W h L  a Y g )  mm 'FDT* m V C D  
SOL- tm~oltr. (nelt I (MIL  cwt cm/t tncf t  (m/t  L (HE~P. 

PIfOS- 
PmWlVS A m -  -- IKILfB- SBE- 
mmo, I-, BM~IW, C O ~ L T ,  I-. L I ~ T U I  WE, D-, m m ~ .  nrw. srwat, 
OKs-  D f S -  DIS- DIS- Df S- DfS-  DIS- DIP- DTE- DES- DtS- 

brOLVtO gotw GOLVBO SQLVVBO SOLVED W E Q  #LYE0 9 0 L W  SrOLVim g o c m  aotveb 
(m/L (aft <m/t [W/L (CG/L ( v G / ~  (W/L fw/L ( I I E / ~  1W/t (w/L, 
As PI w AL) AS BA) AS COI AS ?el AS LI) AS MT) hs mKI) ~s ~ f )  E SEI AS XI 
1006711 I015061 (010051 (010351 ( O I O d 6 I  (P113QI 1010561 tO lO6Ol  1010651 t011451 101075) 

GROSS 
FZR(3N- V m -  ALPHh, 
TrCR4, DIlar, DIS- 
Df 5- DIS-  g O t V M  

soww SOLVED ( W / t  
(W/L IW/L AS 
as SA) AS VI U-HAT) 
(OIO$O) (01085) (BOOEO) 

A t m ,  
COCIKT, 
2 SIGKh 
HAT D I S  

AS 
NAT W 
(vc/Ll 
(759861 

A L a l h  
RADfO. 
WATER 
DfSS 
KS 

TH-230 
t e c I / t l  
(04l261 

CROSS 
A m ,  
WSP. 
r o r A L  
VmtL 
AS 
U-NhTI 

c e o a . ~  1 

moss BmA, 
B A A ,  2 SI- 

DTS- WATER. 
SOLVED DISS. 

( K I I L  CIS 
AS es-r37 

CS-1371 I E I / L I  
(035151 tT59@9)  

GROSS 
B r n .  
suse. 
TQTAL 
(PCIIL' 

AS 
es-13~1 
(03 516 1 

El-A. 
2 SfGlU 
sen. 
mSP, 

'FOT DRY 
~ ~ 9 0 ~ 9 0  
( P c Z / c , l  
(76005) 

sm1- 
aRlrNm4 IJAAHI[WI HRPT. 

U-226 MfWUt I I A ~ L  smr- DlS- 
2 E f Q U  DIS- 2 S I W  m. CUhme. 

WATER, mm WATFS. SWS- SUB - 
nrss. t w f ~  DISS, .emm P W D  

[ € c r l t l  m u) { u o f ~ )  (K/L) (T IDAYI  
t760011 122703) [vsggal (sol541 (801551 



01s- 
O t E  n4* PO- SOLVE0 

Sot Ia f  kOn- frECt- mtfi CAL- ME- T*5- 8fcmm ' Chi- FlC 
8 SIL ICA la ClYl SIVI IDOrw 111.. 8OUitE =HIE $r FLm DF HUW I W T E  
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k O  I 24 4. I 2.7 1. l ?5 2 1  t s  ' z i  Is*@ 178 . 7. st... ur?  

nnr 
4a 7 I ZrC I.3 2a2 & lS I ** -3 .I b0 44 I I0 ' 2 1  10L I. Ir..d r2SOO 
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C 1.2 1.7 H 10 ' 9 %  r t -la& 

f 92 tw t t  fa2 
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IE?. 
10 I Ib 3.2 1.7 1.7 57 14 ' L m l  4.S .f a #  i* I 3  14 t l t  7. tb... 1 t m  

. - . .-.--- 

# .  15292780 SUSITtU RIVER AT SWSHZHe-4onthnted 

I PERIOD OF RECOEUI.--W*tar yeata 1971, 1975, 1977, ind 1981 to  current ysmr. 

P a I O D  OF MI LY aeCOBD .-- 
WATER ~ E R A ~ :  May 1981 to  September 1985 Idiacontinutd). 

SAmU' 
m- 
ATION, 
CROSS 
SECTION 

D A ~  rm ( m m  
L BrnE 
( OOOQB 1 

B r n -  
SPE- METRIC 
CXF IC PRES- 
CON- PH SURE 
DUCT- [STrn-  TEHPEIl- (NM 
ANCE ARD ATLIRE OF 

( a s l a )  UNITS) (DECC) HCI 
(00095 1 (00400 1 COO0101 [00025) 

o m ,  
DXS- 

SOLVED 
O x m w ,  (PER- 

DXS- . CENT 
SOLVeO SATUR- 
iMC/LI ATION) 

(00300) (00301 

HAIt 
$8.. 
18. . 
I&.*. 
18. 
I B m a *  

MAY 

0.0 7 53 
0.0 753 
0.0 753 
0.0 7 53 
0.0 753 

3.5 755 
3.5 755 
3.5 755 
3.5 755 
3.5 755 

9.0 * 764 
9 .O 7 64 
8 5 764 
8.0 764  
8.0 7 64 

HARD- . ... . 

NESS 
NONCARB 
WH WAT 
TOT FLD 
MG/G AS 

CAW 3 
(00902) 

POTAS- 
SIUM, 
DIS- 
SOLVED 
( M C E L  
AS K) 

(00935 

HARD- 
NESS 
(MG/L 
AS 

CAGbS? 
(00900 1 

CAtellm 
DIS- 
SOLVED 
( K / L  
AS CAI 

(00915) 

SODIUM, 
DIS- 

SOLVED 
(MCIL 
AS NA) 

(009301 

STREAM- 
F W ,  
INSTAW- 
TANEQllS 

I CFS 1 
COOO61l 

PATE 
m e A H  
WIDTH 
In) 

(00004) 

MAY 
2 2 a . m  0930 

JUN 
25.m- 1215 

A m -  
GINITY 
WH WAT 

TOTAL 
FXEZD 

PATE M G / L A S  
CAW3 

400410) 

A m -  
LTNI'IY, BTCAR- 
CARBON- gONATE 

ATE IT-FLD 
IT-FLD (MGIL 
(MC/L - AS 
CAW31 HC03) 
1994301 (99440) 

FLUO- 
RIDE, 
Dl S- 

SXLXGA, 
DIS- 
SOLVEQ 
( M I L  
AS 
SI021 

(009551 

SOLIDS, 
RESIDUE 
AT 180 
Dm, C 
Df S- 

SOLVED 
(MGfLI 

(7030Q1 

SOLIDS, 
SUH OF 
CONST J - 
TlTENTS * 

DIS- 
SOLVED 
IMGIL) 

( 70301 1 

CAR- CHUI- 
BONATE SULFATE RIDE, 
IT-FL'D DIS- Df S- 
(MG/L S O L W  SOLVED 
AS t ~ ~ f t  (MGJL 
CQ31 A S S 0 4 1  A S C L I  

(994L53 (009453 1009401 

MAR 
I&*.. 

HAY 

H ITRO- 
NITRO- GEN, 

GEN, AMMONIA 
AHMONIA DIS- 

TOTAL SOLVED 
(MG/L (HC/L 
A S N F  A S H )  

(ooczo 1 toocoe 

NITRO- 
CEH , 

ORGANIC 
PIS- 
soLven 
t HClL 
AS N) 

400607 1 

NITRO- 
GEN ,A#- 
HONZA + 
ORGANIC 

TOTAL 
r m / L  
AS HI 

1006253 

NXTRO- 
GEU, NH4 

+ ORE. 
SUSP. 
TOTAL 
IMGIL 
AS Nl 

I00624 1 

Hmo- 
CEH , 

HITKITE 
DTS- 

SOLVED 
I%/L 

N) 
(00613 1 

NITRO- 
NITRO- GEN,  

GEM, NOZ+NOJ 
NO2*N03 DIS- 
TOTAL SOLVED 
(wit (HGIL 
AS N) AS HI 
(00630) (006311 

N r n -  

ORGANIC 
TOTAL 
I Kt L 
AS NI 

(00605 1 



HXTBO- 
m,AH- 
n o m  + 
ORGAMIC 

DXS. 
DATE. (*/I, 

AS HI 
4006235 

KkR 
re.. . 0.30 

HAY 
- 22... -- 

JUN - 
25e.m 0.20 

-, 
ORGANIC 

SUS- 
PENDED 

TOTAL 
(HC/L 
hS Cl 
I006891 *, 

0.1 

-- 
0.5 

U f r n -  
tm CEN I'm- 

CEN; nxs- P ~ R U S ,  
TOTAL SOLVED TOTAL 
(KG/L {W/L (HGIL 
AS N1. AS N) - AS P I  

(a06001 (006021 I00665 1 

cmmz O ~ I E  
DIS- 

SOLVEI) 
( W I L  
As C )  
lW681). 

5.1 

-r 

- l a 3  

PHOS- 
PHORUS, 
DIS- 

s o t m  
C t 4 G l ~  
AS P) 

(00666) 

*0.010 

0.010 

O*OXO 

PtPOS- 
PHORIJS , 
ORTHO, 
TOTAL 
IHClL 
AS PI 

(70337) 

*0,01o 

0 m020 

0.030 

BARf m , 
SUS- 

PENDED 
RECOV- 
ERABLE 
r UG/L 
AS BAl 

(010061 

60 

200 

IRON, 
DIS- 

SOLVED 
d U C / t  
AS FEI 
(01046) 

am- 
HIUM, 
TOTAL 
RECOV- 
ER#= 
(Wit 
AS CR) 

C01034) 

ARSNIC 
SUS- 

Pmm 
TOTAL 
( W / t  
AS AS) 
~01001l 

i. 

7 

COPPER, 
DIS- 

- SOLVED 
i uc/c 
AS CUI 

(010401 

WlUH, 
nrrAL 
RECOV- 
ERABLE 
{ rnlL 
AS BA) 

(01007) 

100 

- 200 

IRON, 
SUS- 
PENDED 
RECOV- 
E W L E  

E U C J t  
AS SE) 

(02044) 

E r n -  
HXUn , 
DXS- 
SOLVED 
C W I L  
AS CR) 
(01030 1 

COMLT , 
TOTAL 
RECOV- 

ARSEWIC 
01s- 
SOLVEQ 
SK/t 
AS AS) 
IolOOO l 

1 

1 

IRON, 
rOTAL 
RECOV- 
ERABLE 
( UCtL 
AS FE) 

(010451 

BAR1 UM 
PIS- 
SOLVED 

(UC/C 
bS BA1 

101005) 

41 

27 

LEAD, 
TOTAL 
a m v -  
ERABLE 
( UC/L 
AS PB1 

C O l O S l l  

ARsmxc 
TOTAL 
C m/I; 
AS kS1 
(01002 5 

2 

8 

COPPER, 
TOTAL 
RECOV- 
ERABLE 
tuc1t 
AS CUl 
(01042 1 

Tf HE 

1545 

1215 

eOBALT , 
DIS- 

SOLVED 
C UCJL 
AS CO1 

(01035 1 

WGA- 
NBE, 
TOTAL 
RECOV- 
ERABLE 
I UGlL 
AS MU) 

(010SS) 

HANCA- 
W E ,  

SUS- 
PENDED 
aECov. 
( OG/L 
m1 

(01054 E 

MERCURY 
TOTAL 
RECQV- 
ElUBLE 
I UGlL 
AS HG) 

t 71900 l 

DATE 

Nf CKEL , SELE- 
NXCKEL, SUS- HIUM, SEW- SILVER, ZIm, 

TOTAL PENDED NICKEL, SELE- SUS- NIUM, TOTAL S X L ~ ,  TOTAL 
RECOV- RECOV- DfS- NIUM, PENDED DIS- RECOV- DfS- R W V -  
ERISBLE ERABLE SOLVED TOTAL TOTAL SOLVED ERABLE SOLVED m a t E  
(UG/L Iuc/L (UG/L (UG/L (uG/L (UC/L [LTC/L (UG/L (UG/L 
A S N I )  A S N I )  A S N I I  X S S E I  A S S E l  A S S E )  A S A G )  A S A G )  A S Z N )  

(010671 (010661 (0106S1 (011471 (011463 (011451 (01077) (010755 4010921 

ZINC, 
SUS- 
PENDED 
RECOV- 
ERABLE 
( UC/L 
AS SN) 

101091 1 

MERCUEIY 
DIS- 
SOLVED 
I UG/L 
AS HG) 

(71890 1 

ZINC, 
DIS- 

SOLVED 
UG/L 

AS ZNE 
(010901 

DATE 

smx - 
M m ,  

SEDI - PSS- 
MEW, CHARGE, 
SUS- SUS- 
PENDED PENDED 
IMG/L) IT/DAK 1 

(801541 (801551 

SED. 
SUSP. 
FALL 
D I M .  
FINER 
W H  

.002 HM 
170337 3 

sm. 
SUSP. 
FALL 
D W .  

X FINER 
m N  

.ow nt4 
4 70338 1 

F W ,  
STRUM INSTAH- 
WIDTH TANEOUS 
CFT) (CFSI 

I00004) (00061) 

JIM 
25.. . 

sm. 
S WSP. 
FALL 
DIM. 

X FINER 
THAN 

,008 m 
(70339 1 

sm, 
SUSP . 
FALL 
Df AH*  

% FINER 
THAN 

.016 MM 
If03401 

SED . 
SYSP. 
FALL 
DIM!. 

f FINER 
THAN 

-031 MM 
(70341 1 

SED . 
SUSP. 
FALL 
DIAM. 

Z FINER 
THAN 

,062 MM 
( 70342 1 

sm. 
SUSP. 
FALL 
DIM. 

Z FINER 
THAN 

.I25 HH 
(70343 1 

SED m 

SUSP. 
FALL 
DIM* 

X FINER 
THAN 

,250 Hn 
( 70344 5 

- SED. 
SUSP 
FALL 
PI AM* 

% FfHER 
THAN 

,500 m 
(70345) 

DATE 

WAR 
28.. . 

MAY 



APPENDIX 4 

Hydrologic data for the Sheep Mountain area, Alaska 



SHEEP MQUNTAIN frOWB - 25 MILE RADIUS 

PRIMARY 
USE DEPTH 
OF OFWELL 

WATER (FEET) 

DATE 
WELL 

CONSTRUCTED OWNER 

ASSIGNOR 
OF CmER CVPHER 

1DENZ"f PIER f DENTfFXER 

TYPE 
OF rn 
AVAILABLE LOCAL WELL NOMBER 

01-01-65 ADH NELCHINA 
05-08-78 VIRGIN JOSEPH 
10-11-58 AK DPW 
12-01-53 AK OIL&GAS DEVEG CO 
01-01-32 USGS 

WILLOW BARK X N V  LAND 0 LAKES S3 
USGS HYD.DATAlS,1962 
SIMPSON V M -- 
AX STATE -- 
AK STATE VICTRY BIBL -- 
WATCHTOWER INN HYD. DATAIS, 1962 
DYIESTRA GARY -- 
CASCADE SCHOOL -- 
DENBLEYKER Mrm -- 
REESE E L D E N G N C Y  SECTION 25 LOTS 

LABELL MWMRS -- 
US ARMY HYD.DATAl5,1962 
MEEKINS LOWE -- 
MEEKIN DONNA L SECTION 25 LOTS - - L AS 

H so. 0 
T 31.0 
T 90.0 
T -- 
C 32.0 

Df ETRICH DWIGHT LAS 
US ARMY HYD.DATA15,1962 
GLACIER VIEW ELEM SC - - 
SHEEP MTN ACS SITE -- 
SHEEP MTN LODGE - - 
SHEEP MTN LOWE -- 
ENGT)AHL WUOLAS El -- 
USGS TACT/TALL TACT /TALI -- GLENN HWY 
ADH HYD,DATAl5,1962 

GUNSIGHT MTN LO= -- 
BABLER BRS ROGk PAW HYD,DATAl5,1962 
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SOUTH-CENTRAL A L U M  

35282000 CARIBOU CREEK NEAR SUTMN--Continued 

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1949, 2951-64, 1972, and 1976. 

HATER WIL ITY  DATA* JATEP YEAR OCTOBER 1974 TO S E W E W E R  1976 

DIS- 
SOCVED 

PO- 
T AS- 
5 IVM 

OATE ( n c t ~ t  

I NSTAN- 
FANEWS 

DIS- 
CHARGE 
4 CF5I 

2 l Z O  

BICAR- 
BONATE 
6 HCO3 I 
tMG/LI 

SPE- 
CEFf C 
COY- 
DUCT- 
ANCE PH ?EWER- 

.IHICRD- AT URE 
HHDSI ~ W I T S )  (OEGC! 

01s- 
CAR- CARBON SOLVED 

BOHAfE DIOXfOE SULFATE 
tCO3) ( C 0 2 )  (So41 
4MGftl FMGIL) (HG/CI 

COLbA 
IPt.hT- 
rw- 
COBALT 
UNITS) 

23 

01s- 
SOLVFD 
CHLO- 
e lm  
(CLI  
(UG/LV 

FUR- 
A ID-  
I T Y  

tJTfJI 

1 4 P O  

nrs- 
SOLVED 
FLua- 

aInE 
(FI 

I uG/L L 

blS- 
HOH- PIS- SOLVED 
CAR- SOLVEO MAG- 

eoukrc CAL- ME- 
HhRO- ClW SfW 
MESS I C A I  (461 
I M G 4 . I  IYGRLI IHG0tS 

01s- OtS- 01s- 
SmWO SOCVE~ SOLVED 
SOLIDS SOCXOS HITRITE 
tRESt- (SUMOF PLUS 
DUE nT COYSYI- NITRATE 
1 R D  Cb IUEMTS) 4Mb 
~HGILI ~ W G ~ L E  cncru 

SUSPENDED SEOIPGENT ANALYSES, WTER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SUS- SUS. SUS * 
PEHOED 5EO. 5En 

f MSTAH- 541s- SEOI- FALL f ALL 
TINEOUS - OE~OlOEO WENT DIAH* OIhY* 

01s- IEMPEn- Pro- 5EoI- 015- 0 F l N E R  %FINER 
r rnE CH~RGE h~UA45 Itr r E N t  CHhRGE THAH TnlN 

OllTE (CFSI  l O E G C 1  IJTU) (WG/L# IT/DAY3 e002 HH ,004 MM 

JUN 
14.m. 2330 27ZO 4.5 1400 7220 53000 1b 24 

SUS. 5US. SUS . SUS . 5US. 5-• SUS. 5us . 
SEO* SED SEP* TED* SEO. 5EDm SEOo SED* 
FALL FALL FALL SIEVE fIEvE SIEVE S IEVE S I E V E  

OZAH. OIAU. DIAM. nI*w, orm. DIAM. OXAH, orrr. 
S FEHEA F I N R  I f lNEP 1C FINER % FlYEP % FINER S FINER S FIlYEA 

THhY THAN THhH T H ~ N  THhN THhN ?HAM f HAY 
OhfE - 0 0 B M r l  mOlbHM a 0 3 1  HM .062uM m 1 2 S M M  - 2 5 0 R M  -500 UM l.00 MH 

Df  S- 
soCvEa 
soo un 

( N 4 l  
#MG/Lt 

JUH 
140.r 33 46 59 70 83 93 98 100 



APPENDIX 5 

Hydrologic data for the Gulkana area, Alaska 



GULZCANA - 12.5 MILE RADIUS PAGE 1 

PRIMARY 
USE DEPTH 
OF OF WELL 

WAmR (FEET) 

PATE 
WELL 

CONSTRUCTED 

ASSIGNOR 
OF OTHER 
IDENTIFIER 

TYPE 
OF LW 
AVAILABLE 

WATER 
LEVEL 
( FEET 1 

OTHER 
IDENTIFIER LOCAL WELL NUMBER OWNER 

CC- 070 - - 
-- 

T H m S  KEN 
SMITH DIXIE 
BERGEY ROLAND 
SMITH DIXIE 
FALK HAROLD 

CC-SMIAN - - 
- - 
- - 

CC-SLOAN 

BERGEY EARL 
BERGEY EARL 
BERG'EY EARL 
TROLL MARK 
FLINT'S YAMAHA 

USPHS-COPPERVAL 
AANHS-COPPERVAL 
CC- SLOAN 
AAPG BUtLV46,11 
CC - SLOAN 

GAKONA 11 
G F O N A  12 
CC-068 
14 
CC-067 

TYONE NICK 
GENE BUSTER 
GAXONA LOWE 
PUBLIC DOMAIN 
GAXONA NEW SCHL 

CC- 066 
GH-63 - - 
CC-055 
GH-58 

CAItONA OLD SCHL -- 
HCMAHOU HARLm 
FAA GULKANA 2 - - 

CC-sm 
HYD.DATAl5,1962 - - 
CC-SLOW 
HYD. DATAIS, 1962 

NO. 2 
RH-3 0 
11 
CC-054 
GH-57 

USFAA 
HYD.DATAl6,1962 
AAFG BUCLV46,lI 
CC-SLOAN 
HYD,DATAIS,1962 

USFAA 
HYD.DATA16,1962 
cc-SLOPrN 
HYD,DATA15,1962 
NICHOLS1956PRLM 

USFAA 
HYDmDATA16,1962 
CC -SLOW 
K C  
CC-SLOW 

NO. 3 
RH-31 
CC-053 
T-B* D-4 
CC- 052 

- - 
FAA G U W A  I -- 
WILSON AIR SERVICE 

US ARMY DRY CRK - - 
- - - - - 

PAGE 2 
-- 

12.5 MILE RADIUS 

PRIMARY 
USE DEPTH 
OF OF WELL 

WATER (FEET) 

WATER 
LrnL 
(FEETI 

DATE 
WELL 

CONSTRUCTED 

ASS LGNOR 
OF OTHER OTnER 
IDENTIFf ER f D m I F f  ER 

TYPE 
OF L W  

AVAILABLE OWNER LOCAL WELL NUMBER 

COUNTRY STORE 
GATrnAY LODGE - - 

CC-SLOAN CC-050 
CC-SLOAN CC-049' 
HYD.DATA15,1962 CH-54 
HYD.DATAl6.1962 RH-24 



0 1-01 -57 GATEWAY L O N E  

HYD.DATAl5,1962 
NICHOLS1956 PRLM 
HYD.DATA16,1962 
AAPG BULLV46,ll 
CC-SLOAN 

- - 
- - C BISHOP FUEL 

09-22-72 WILLIAMS BILL 
09-01-59 ROSENTSCAFE -- 

- - 
01-01-80 CENTRAL AK MI SSIQN 

0 1 - 0 1 - 8 0  C E N T R A L A K M I S S I O N  
0 1 - 2 2 - 8 1  USBLM CLENNALLEN 
0 5 - 0 8 - 5 0  ADH GLENALLEN 2 - - 

-- 
CC-SLOAN 
HYD. DATAIS, 1962 
NfCHOLSl956PRLM 

GLE-09  
NO. 2 
GH-48k 
GLE-22 
02-029 

USGS 
ADH 
USGS 
USGS 
CC-SLOAN 

- - 
10-01-60 GLENALLEN SCHOOL - - 
09 -22 -5 8 USELM GLENALLN 

WD.DATAl5r 1962 
USGS 
CC-SLOAN 
USGS 
H Y D . D A T A ~ ~ ,  1962 

- - 
USAF GLENALLN 2 
ALASCOM 
US ARMY GLENALLN 

- - 
COPPER VAL SCHL DST 
COPPER VAL SCHL DST 
H E A R T B R W  MOTEL 
CENTRAL AEI MISSION 

CENTRAL AK MISSION 
CENTRAL AK MISSION 
HEARTBREAK MOTEL 
SPEERSTRA HARRY 
SPEERSTRA HARRY 
12.5 MILE RADIUS 

- 
PAGE 3 

PRIMARY 
USE D E m  WATER 
OF OF WELL LEVEL 

WATER (FEET) (FEET) 

ASSIGNOR 
OF OTHER 

I D W f  Ff ER 

TYPE 
OF LXX: 

AVAILrnLE 

DATE 1 

WELL 
CONSTRUCTED OWNER : 

OTHER 
I DENT IF1 GR LOCAL 'WELL NUMBER 

CB004 P0223DCBCl 004 0 1 - 0 1 - 5 2  FAITH HOSPITAL -- CC-GLOW 
HYD.DATAISr1962 
USGS 
HYD.DATA15,1962 
USGS 

-- . 
01-01-54 GLENALLEN MISS HSP -- 

DFt ILLER 
USGS 
USGS 
DR X LLER 
USGS 

HOLE 1 
GH-41 
GLE-14 
HOLE 2 
GH-42 

-- - - GLENALLEN M I S S  HSP 
- 

- h 

01-01-54 GLENALLEN MISS HSP 

U SO. 0 - - 

USG S 
DRILLER 
USGS 
USGS 



Y SGS 

GH-44 
GLE-17 
HOLE 5 
GH-4s 
GLE-k 8 ' 

GLENALLEN MISS, HSP -- USGS 
USGS 
DR XZLER 
USGS 
USGS 

-- 
GLENALLEN MISS HSP - - 

HOLE 6 
QH746 
GLE-19 
ROLE 7 
za7 

DRILLER 
USGS 
USCS 
DRILLER 
USS 3197 

w- 

GLENALLEN MISS HSP 

-- 
CENTRAL AX MISSION 

STRUNIE ED 
HEfNTZ GROC STR 
SANTAS CLOTHTNG 
CARIBOU CAPE L MOTEL 
CRACKER BARRELL 

cc-SLOAN 
WSGS - - 

CHURCH GLENALLN 
US POST OFFICE GLENN 
NEELEX CY 
NEELEX CY 
CATHOLIC CHURCH 

GLENALLEM AUTO SUP 
US POST OFFICE GLENN 
CHURCH CATHOLIC 
REA COPP VLY - - 
12.5 MILE RADIUS 

CC-SLOW 
HYD.DATA15,3962 
USGS 
HYD.DATAfS,f962 
USGS 

D - - 
* - 

PAGE 4 GULKANA - 
PRIMARY 

U S E  DEPTH WATER 
OF OF WELL L W L  

WATER (FEET) (FEET) 

TYPE 
OF tOE 

AVAI LAEGE 

DATE 
WELL 

CONSTRUCTED 

ASSIGNOR 
OF OTHER 
IDENTIFIER LOCAL WELL NUMBER OWNER 

REA COPP VLY - - 
BISHOP SAM 
REED WILLIAM 
HUGHES JACK 

HYO. DATAIS, 1962 
USGS - - 
CC -SLOAN 

r n d  

ADLER LEE 
MAJOR MARTHA & WM 
BLAIR PAUL 
GLENALLEN CHAPEL 
SPEERSTRA TERRY 

-- 
CC-041 
TODD 

SCRIBNER 
HIGHBARGIN 
WILSON JACK 
PETERSON ROBERT 
AHTNR NAT GORP 

CC - SLOAN 
CC-SLOAN 
CC-SLOW 
CC-SLOW 
GLENNALLEN SOB 

CC-040 
CC- 03 9 
CC-042 
CC-043 
TOOP 

ALPS 
AHTNA NAT CORP 
ALPS 
SAILORS DAN 
NEELEY CY 

- - 
GLENNALLEN SVB - - 
CC - SLOAN - - 

TIBBITS GLENN 
WELLS FRED 
BOWERS CARL J 
LAUNDROMAT GLENNALLE 



01-01-74 BISHOP SAM -- 
GLENALLEM H m  LUMB 
SPENARD BLDRS SUPPLY 
TAPS TH13 - 0 0 6 - - 
MCLEOD BILL 

- - 
CC -SLOAN 
TAPS 
CC - SLOW 

HEATON 
RICHCREEK PEG *& RAY 
MITCHELL ESSf E 
US ARMY GULKANA - - 

- - 
CC- SLOW 
HYD.DATAIS, 2962 

- - 
- - 
-- 

PUBLIC DOMAIN -- 
1 2 . 5  MILE RADIUS 

PRIMARY 
USE DEPTH 
OF QF WELL 

WATER (FEET) 

TYPE 
OF LOO 
AVAILABLE 

ASSIGNOR 
OF OTHER 
IDENTIFIER 

WATER 
LEVEL 
(FEET) 

DATE 
WELL 

CONSTRUCTED LOCAL WELL NUMBER 

TACT/TALI 
RICHARDSUN HWY 
TACT JTAL 1 
RICHARDSON HFtY 
TACT / TAL I 

USGS TACT/TALX -- 
USGS TACT/TALI - - 
USGS TACT/TALX 

RICHARDSON HWY 
CC - SLOAN 
TAPS 
CC-SLOPLN 
TAPS 

- - 
TAPS TH11-096 - - 
TAPS TH13 -061 -- 
SAILORS KEN 
MCMAHON CHUCK 
LAPP1 LOGAN 
LAPP1 FRED 0 
GLENN-RICH MOTEL 

OH-62 -- 
CC-064 
TEST HOLE3 
G H - 6 1  

GLENN-RICH MOTEL 
GLENN-RICH MOTEL 
HENDRXCKS LARRY 
ADH GLK BRM: 
GULKANA ROADHOUSE 

HYD-DATAIS, 1962 -- 
CC-SLOAN 
ADH 
H Y D . D A T A I S , 1 9 6 2  

KYD-DATA16,1962 
USGS 
HYD,DATA16,1962 
CC-SLOW 
TAPS 

- - 
GULKANA ROADHSE - - 
TAPS TH12-002 - - 
TAPS TH12-016 - - 
TAPS TH73-0 02 - - 

CC-SLOAN 
TAPS 
CC - SLOW 
TAPS 



4 

well: Mile- : Owner or User : Year :Tope- :Type of:Depth: Water l e v e l  :Use: 
:Drilled:graphy: Well &: of : No. : post : 

s 
m 

I 
I : D i a -  :Well : ( feet )  : : . h rn : meter : ( I % )  : e 1 

Remarks 

- 
57 117.4 U. S. Fsderal 1942 Level Dr 6 330 

~jiation Agency 
58 117.4 do 1945 do Dr 6 293 

f 
588 117.4 do 1956 do Dr 6 303 
59 118.3 U, S. A m y  1954 Level Dr 6 354 
60 126 Schoonover Creek Dr 50 

Bank 
61 124 Gulkana Road Valley Dr 89 

House f l o o r  
+ 62 202.5 Junction Inn ( ~ i g  Edge of Dr 212 

Timber L o d ~ e )  Bluff ?245 

283 1942 U C; L; highly mineralized; 
capped and oovered over. 

243 6-28-45 PS C; L; dr i l l ed  to 443, salty 
mter; plugged baok and 
blasted at 293; better water. 

282 1956 U C; brackish water. 
280 12-28-54 U C; L; highly mineralized, 

Dry L; no water. 

PS Reportedly weter very hard; 
i o r n  and salty. 

PS Permafrost to 155; good 
water at 155. . * 

Tabla 8 . - - C h a d o a l  .tulyn*a n i  wakr fra* mrlmotmd n l l m  md a p r i n g  r l o n ~  tlw Ql*m EUgImay 
{Xn partr pmr million) 

Chlorlda 
lCU 

Hardmas 
rs CaCO, 

Be4 
PM 
4s 

814 

aeo 

Potas- 
sium 
(K) 

Mag- 
nesium 
( ~ g )  

Speclflc 
conrhret- 

Qla1-r 
Y.BUm1- 

I 

7.4 

a . 4  

7.4 

68l  
b17m 
la1 

854 

1,900 

44 

as 

W 

Q 

IW 

Flw~fda 
(F) (mi~ro- 

mca 

mhas at 
25.C) 

carlmn- 
ate 

491 
8,150 

72 

480 

1,iae 

.01 

1.6 

5.4 

"66 

2.8 - 

Blear- 
non~te 
(HCO,) 

Sulcr 
(514) 

fron 
(Fa) pR 

%,W 

am 
Ptl10 

s, a40 

Hltrate 
(NO,) 

SuUat6 
(=,I 

Cd- 
eium 
(c.1 

Tem- 
pram 

('F) 
w.11 Data of eollectlon 
He. 

I* STO 

80 

1,510 

lbo00 

Mssolwd 
solids 

trasidue 
,t l a @  01 

- .  
-ern. 

. 

2,840 
1,LM) 

46s 

62 
a.0 

81 

44 

I 

S,%Q 
&4,400 

880 
84 

401l 

SO8 

81s 

I S  

6 
ra 

18 

88 

.O 

.1 

4.6 

8,4W 
3% 4oa 

SOB 

8,  bB0 

130 

a , ~ o  

.a 

.O 

03  



Mate rial T h i c h e ~ s  h p t h  
( f e e t )  ( f e e t )  

G u n t u  
Bell 57 . U . S . F e d e m  AviatSan Agency . U . S . Army . 6-inch casing . 

Reported y ie ld:  9 g p m  . 

Clay. gray glacial si lt  (dry frost) . . . . .  
Clay. gray glacial s i l t  . . . . . . . . . . .  
Gray glacial sflt . . . . . . . . . . . . . .  
Coarse gravel 1/8-to 3-inch diameter . . . . .  
Sand and grave I. . . . . . * * . * . . . . . * .  
Soft gray shale . . . . . . . . . . . . . . .  
GlaclaL silt and gravel . . . . . . . . . . .  
Glaoial silt. sand and gravel . . . . . . . .  
Glacial silt . . . . . . . . . . . . . . . .  
Coarse gravel. water 1/2-3 inch diemeter 

. . . . . . . . . . . . . . .  pebbles 
~oarac gravel. sand (water) . . . . . . . . .  

GI ULWUA 
Wall 58 . U . S . Federal Aviation Agency . Drilled by U . S . Armg . 6-inch 

casing . 

. . . . . . . . . . . . . . . . .  C1&yI b h 8  
Clay. blue (frozen) . . . . . . . . . . . . .  
Clay1 blue . . . . . . . . . . . . . . . . .  
Clay. soma gas . . . . . . . . . . . . . . .  
Clay. blue . . . . . . . . . . . . * . . . .  
Clay. blue. trace of gravel . . . . . . . . .  
Sand and gravel . . . . . . . . . . . . . . .  
Quicksand . . . . . . . . . . . . . . . . . .  
Quicksand (water) . . . . . . . . . . . . . .  
Clay. blue . . . . . . . . . . . . . . . . .  
Sand(wa te r )  . . . . . . . . . . . . . . . .  
? (salt water) . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  Gravel. f ine  



~~ ALASKA 

WATER-QUALITY -S 

Period of Recod.--Hater years 1950-58, 1969-72, 1974-75. aad 3978 to m r e n t p a r .  

QUAZfTY DATA, HATER YEAR OCTOBER 1987 TO GEPTEMBW 1088 

SAMmx 
m- SPE- 

ATIM, CIFXC 
CRQSS CQH- 

SIXTIM DUCT- 
DATE TIbE {FI EM ANCE 

R BK) (USICM) 
(72103) (00095) 

m- 
HETRIe 
PRES- 

PE T m -  SURE 
(STAM]- A T r n  w 

ARD HATER OF 
UHITS) CDEG C> KG) 
(004001 (00010) (000251 

==N, 
Dl* 

SOLVED 
OXYmT, (PER- 

DIB- eEHT 
8 0 L m  SATUR- 
{ E / L )  ATION) 

(00300) (003013 

MAY 
24 . . .  
24.:. 
24... 
24 . . .  
24.. . 

J U N  
15. .  . 
15m.. 
is.. . 
15.. . 
15.. . 

m 
2 8 . .  . 
2 8 . . .  
2 8 , . .  
28.. . 
28. .  . 

SEP 
29. .  . 
29.. . 
29... 
29. .  . 
29.. . 

750 
750 
750 
750 
750 

746 
746 
745 
746 
746 

74 8 
74 8 
748 
74 8 
748 

742 
742 
742  
742  
742. 

STREP- 
SOCOCCI 
FECAL. 
KF AGhR 
(COL5. 

PER 
100 ML) 
(3 1673 ) 

7.0 
7.0 
7.0 
7 .(I 
7.0 

8.5 
8.0 
5.5 
5.0  
5.0 

8.5 
8.0 

: 6.5 
5 .0  
5.0 

3.0 
3 .0  
3.0 
3.0  
3.0 

COLT- 
FORM, 
FECAL, 
0 .7  
UE1-MF 
(COLS. / 
100 ML) 
(316251 

BARD- 
NESS 

H O N C M  
Wl HAT 
TOT FLD 
m;/L AS 

CAC03 
100902) 

MRD- 
E S S  
TOTAL 
I(m;/L 
AS 

m 3  1 
~ o o s o o  1 

SPE- 
CIFIC 
CON- 
DUCT- 
M C E  
rus/cM> 
{OOQ95)  

MAGNE- 
CALCIUM SIUM, 
DIS- DIS- 
SOLVED SOLVEE 
!m;/L (MGIL 
as CAI As w:  
(009151 (00925: 

STREAM- 
F W ,  

STREAM INSTAN- 
PATE TIME WIDTH TANEOUS 

(FT 1 (CFS) 
( 0 0 0 0 4 )  100061) 

Pn m- 
(STAND- BTD- 

AIUT 3TY 
UNITS) (NTU)  
(00400) ( 0 0 0 7 6 )  

MAY 
24 ... 0800 655 36200 156 7.80 68 K4 KZ 73 11 22 4.3 

SEP 
29.. . 1900 400 22000 217 7:90 4 4  e 3  *3 85 23 29 5 .4  

ALU- 
POTAS- LINITY 

SODIUM, SIUM, WAT WH 
DIS- DIS- TOT .FET 

SOLVED SOLVED FIELD 
DATE <MG/L ( N / L  MGIL AS 

M N A )  A S K )  CAC03 
(00930 )  ( 0 0 9 3 5 )  (00410) 

ALKA- BEAR- 
LINTTY BONATE C m l -  
. WAT WH WATER SllLFhTE RIDE, 
T O T I T  W H I T  DTS- DIS- 

FIELD FIELD SOLVED SOLVED 
MEJL AS MG/L AS (MG/L (MGIL 

CACO3 HC03 AS SO4 1 AS CL) 
(00419) (00450) (00945) (009401 

1 

nvo- SILICA, 
RIDE, DIS- 
DIS- SOLVED 
SOLVED IMG/L 
W / L  A3 
kS F) SI02) 

( 0 0 9 5 0 )  ( 0 0 9 5 5 )  

SOLIDS, 
RESIDUE 
AT LBO 

DEG. C 
DIS- 

S O L W  
IMGILI 

(703001 

SOLIDS, 
SUM OF 
CONST I- 
TUENTS , 

DIS- 
SOLVED 
IW/L 

(70301) 

HI TI10 
GEN , 

HITRITl 
DfS- 

SOLVEl 
(K/L 
AS N) 
(00613 

MAY 
2 4 . . .  5 . 1  1.3 -- -- -- 1 4  5.7 0.20 7.3 ill 97 c0.01 

SEP 
- - 

29.. . 6 . 0  1.8 72 70 86 25 5.7 0 .  LO 7 .6  131 124 ~ 0 . 0 1  



DATE 

DATE 

MAY 
24.. . 

JUN 
15.. . 

m 
28.. . 

SEP 
29.. . 

DATE 

HAY 
24 . . .  

J U H  

28. .  . 
SEP 

NITRO- 
Gm, 

N02+N03 
DIS- 

SOLVED 
(W/E 
As H) 

(0063 1) 

4 .I00 

NITRO- 
GEN, 

M H U  
DIS- 

MLVED 
IK /L  
AS N1 

(00608) 

0,010 

NITRO- 
-" 

ORGANIC 
MTU 
(I=/ L 
AS N) 

(006051 

0.27 

PBOS- 
PrrOROUS 

ORTHO, 
DIS- 
SOLVED 
I K / L  
As PI 
(00671) 

co ,010 

m- 
PHOELWS 
OWAEIIC 

DIS- 
SOLVED 
W J L  
AS P) 

(00673)- 

0.02 

ALUM- 
I W ,  
DIS- 

SOLVED 
(UGI L 
AS a) 

[01106) 

110 

* BERYL- CIIEEO- . EiANGA- 
mElzc B-, LIUM, HIUM, COBALT, COPPER, I R ~ ' ,  zm, LIF~SIUM HESE, 
DIS- DIS- DIS- DIS- DIS- Df S- DIS- PIS- 21s- DXS- DIS- 
SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED SOLVED 52'cVED SOLVED SOLVED 
IUGlL IUGlL (UGfL (UG/L (UGIL (UGlL CUGjL (UG/L ILGlL (UG/E (UGIL 
ASAS)  A S B A )  A S B E )  A S C D )  A S C R )  ASCO) A S C U )  ASFE) k 2 F B )  X S Z I I  ASMN)  

(0  1000 l (01005) (01010) (01025) (01030> (01035) (0  1040) 101046) ( " 3 4 9 )  101130) (01056) 

SEDf - 
=YE- SELE- STRON- W A -  

C F  X- Em, 
HERCURY DEHUM, NICKEL, NIUM, SILVER, TIUM, DfUM, Z f N e ,  -- DIS- 
DIS- DIS- DIS- DIS- DIS- DIS- DIS- DIS- m y ,  ~ G E ,  

SOLVED SOLVED SOLYED SOLVED SOLVED SOLVED SOLVED SOLVED +-- SUS- 
IUG/L (UGIL (UGJL (UG/L (UGfL (UG/L lUG/L I(UGIL 3 PEWDED 
AS KG) AS MO) AS HI) AS SE] A5 AG) AS SR) AS V) AS ZH) (K-ILI (T/DAY) 

t71890) (01060) [01065) (01145) /01075) 101080) (01085) (010901 iEZ154) (80155) 

SED . 
SUSP. 

SIEW 
DIAM. 

X FINER 
THAN 

-062 t-f4 
(70331) 



APPENDIX 6 

Hydrologic data for the Slana area, Alaska - -. 



(feet) (feet) 

Coarse gravel and fill (fmeen) . . * . * . . 
Fine .sand and mod. grav8l (frozen) . a . . 
Coarse gravel (frozen) l . . . . . . . . 
Pine sand and d a y  (frozen). . . . . . . - . 
Fine sand and med. gravel (frozen) . m . 
Seepage water in sand' (thaw streak) . . . . . 
Coarse sand and med. gravel (frozen) . . * 

' Med. gravel and fine sand (frozen) . . . 
Coarse sand and olay (frozen) - . . - . . - . 
Fine sand w i t h  seep from above (frozen) . - 
Glacier mud and fine sand (some water) - . . 
Fine  sand (bai led down to water level 27 ft). 
Fine sand (running in with water) . . . . . 
Fine sand (bailed down to rater level at 

35 feet )  . . . . . . . . . . . . . . 
Fine sand - run in of ffne sand . . . . a 

Fine sand (aster l eve l  60 feet-holds level 
sf t e r  bailing) . . . . . . . . . . . 

Fino sand with some muck and aley . . . . . . 
Muok and msd. sand, some gravel . . . . . rn 

Muck and fine sand . . . . , . . . , . . . . 
Ffna sand - Rising oore at 144 f e e t  . . . . . 
Black muck ( d r i l l e d  below 3 f ee t )  . . . . . . 
Muck in sand + .  . . . a . . . . . . a 

Muck (drilled below shoe) , . - . * . . rn . 
Muak(water). . . . . . . . . . - .  . . . . 
Muekand f i n e  sand . . . . . . rn . . . . . 
Fine sand and muck (water came up overnight 

15 f e e t )  . . . . . . . . . . . . . . 
. Sticky clay and fine sand (ba i l ed  down t o  

5 5 f 8 0 t l . . . . , , ~ , * - - . - .  
S t i c e  clay . . . , . . . , , . . . . . . . . 
Sticky olay and muck . . . , . . . I . . . . 
Sticky clay and broken up wood . . . . . . . 
Sticky clay . . . . . . . . . . . . . . . 
Shale and c lay  - pulled pipe to 148 f ee t  

Water level  60 f ee t  f r o m  s u ~ f m e  
Water l e v e l  40 f e e t  on 5/19/53 . . 

'1.1 
a.o 
7.S 
7.8 
.@.a 
'1.0 

Z 
o 
0 
0 
0 
0 

174 
H 

ill  
161 
I b 1  
167 

1.8 
2.0 
t,l 
-0 

1.o 
2.0 

4 
43 
IEI 
1 5  
4Q 
49 

IES 
172 
111 
ill 
140 
145 

62 A-. n ............. 7.5 1.6 

0 
I- 

.Z 
* O  
I I 
.% 

!In 

1"s 
1.7 
X. 1 
1.3 
1-1 

3.u 
1.1 
4.0 
2.4 
1.5- 

0 186 

a 
M 
44 
3% 
42 
LS 

a* - 
.C 
-1 
.1 
.O 

1 3  
i l l  
IbO 
1 
510 

12 I Z.2 I 2.0 

- 
14 
l d  
l o  
1.8 

m 
* SM 

HI 
f l#  
la 
a l l  

, . I  42 

- 
40 
I.( 
ra 
42 

IM. 17, Ism *, ...... 
m. W *..........*. 
he. m ...*.... I*... 

w y  l, twm .......*.. 
a- 5 .. .. ..*. . . .. .. . 

4 8.a 4 , . a m  
1.11 3-8 

.m 
113 11 

I 

. 
4Q Jm il .. . . . . , .am..  . S l t  

- 
ll -- 
S f  
a .  
4 

0 . a  -- 
.I 
-17 
.SO 

6.1 .a7 



SLANA - 25 MILE RADIUS 

PRIMARY 
USE DEPm 
OF OFWELL 

WATER (FEET) 

WATER 
LEVEL 
( FEET) 

DATE ASSIGNOR 
WELL OF OTHER OTHER 

CONSTRUCTED OWNER IDENTI FIER IDENTIFIER 

TYPE 
OF 

AVA I LABLE L m  WELL NUMBER 

04-14-87 RICKMAN H T NAEESNA ROAD MILE 0.5 - - SECTION 30 LOTS UNSUB AREA 
04-05-95 CARPENTER RUSTY SECTION 3 4  LOTS UNSUB AREA 
04-04-87 AMES PEGGY NABESNA ROAD MILE 3.5 -- SECTION 3 4  LOTS UNSUB AREA 

04-04-87 ENZLER WARREN SECTION 35 LOTS WSUB AREA 
04-05-87 SCHLWTZ DAN HOMES f TE AA53129 
06- -a4 USGS TACT/TAGI TACT/TAtf CRB 84-16A 

-- GLENN HWY MI 050 SWT 
06- -84 USGS TACT/TALI TACT/TALI CRB 84-168 

- - GLENN HWY MI 050 SWT 
09-05-81 JOHN FRED USS 4362 TRACT C 
09-08-81 JOHN KATIE USS 4362 TRACT C 
09-21-01 MENTASTAHEALTHCLNI USS4362 L02B05TA 
09-17-81 SANFORDFRANK USS 4362 L02B03TA 

09-12-81 JOHN EVA USS 4362 LObB03TA 
09-01-82 WOLF LOTHA -- -I 

09-03-01 MURPHY HELEN USS 4362 LOIBO7TA 
09-19-81 SANFORD HUSTON US$ 4362 LbIB03TA 
09-15-81 JOHN BEN USS 4362 LlIB03TA 



STATION NUMBER DATE TIME 

LAT- 
I- 

TWDE 

COLOR - TEMPER- IPGAT- 
mIUH SAMPLE RECORD ATURE I W M -  

COD$ TYPE NUMBER WATER COBALT 
1 D B Z C )  UNITS) 
1000101 (000801 

PH 
SPE- WATER 
CXFIC WOLE 
CON- FIELD 
WCT- (STAND- 

DATE ANCE ARD 
(US/CM} UNITS) , 
1000951 (004005 

CARBON 
QLOXIDE 

DXS- 
SOLVED 
(W/L 

AS coal 
(00405) 

21 
11 
1 I 
11 

3 -1 

4 . 9  

CALCIUM 
DIS-  
SOLVED 

DATE (MG/L 
AS CA) 
IOOSl5) 

A m -  
LINITY 
WAT WH 
TOT PET 
FIELD 

MG/L AS 
CAC03 

(00410 

06 
4 3 
178 
87 

101 

100 

BICAR- 
BmATE 
WATER 

Wtl FET 
FIELD 

MG/L AS 
HC03 

(504401 

100 
53 
220 
110 
1 2 0  

120 

CAR- 
BONATE 

WATER 
WH FET 
FIELD 

MG/L AS 
C03 

(00445) 

0 
0 
0 
0 
0 

0 

NITRO- 
GEN" 

NITRATE 
DIS- 
SOLVED 
(MG/L 

AS N3 
(00618) 

.-+ -. 

0.290 
0.090 
0.360 
0.270 
0.090 

0.230 

M D -  
mss 
TOTAL 
( K / L  
AS 

CAC03 E 
(009QO) 

120 
62 

230 
110 
130 

13 0 

HARD- 
NESS 

NOPSCARB 
WH WAT 
TOT FLD 
MG/L AS 

CAC03 
( 0 0 9 0 2 )  

30 
19 
5 6 
2 3 
29 

2 8 

SODIUM+ 
HAGNE- SODIW POTAS- POTAS- CHLO- 
SIUM, SODIUM, AD- SIUM SIUM, RIDE, SULFATE 
DIS- DIS- SORP- DIS- Dl S- DLS- DIS- 
SOLVED SOLVED TI ON SOLVED SOLVED SOLVED SOLVED 
(MG/L (MG/L RATIO SODIUM IMG/L (MG/L (MG/L (MG/L 

AS MG) AS NA) PERCEMT AS NA) AS K) AS CL) AS S 0 4 )  
(009251 ( 0 0 9 3 0 )  (009311 (009321 (00933 )  100935) (00940) ( 0 0 9 4 5 )  

SOL3 DS, 
FLUO- SILICA, RESIWE 
RIDE, DIS- AT 100 

DIS- SOLVED Dm. C 
SOLVED (MG/L DIS- 

DATE (Ma/L AS SOLVED 
AS F} S102 ) (MG/fr) 

(009501 (00955)  (70300)  

SOLIDS t 
SUMOF SOLIDS, 
CONSTI - DIS- 
TUENTS, SOLVED 

DIS- (TONS 
SOLVED PER 
(MGJLI AC-FT} 

(703015 (70303) 

N3TRo- 
em* 

NITRATE 
DfS- MANGA- 

SOLVED NESE 
(MG/L IW/L 

AS N03) AS MN) 
(71SSI S (71883 1 

I RON 
(W/L 
AS FE) 

(71885) 



APPENDIX 7 

Hydrologic data for the Northway area, Alaska 



Mate rial Thichess Depth 
(feet) (feet)  

hRIUrrAy 
well 16. U. S. Federal Aviat ion Agenay. Developed 8% hours. Yield 30 gpm.  

Sand, f inegravel  (frozen) . . . rn rn . - 
Sand, fine gravel, ice (frozen) . - - . . . . 
Muck and i c e  (frozen) .. .' . . , . . . . . a 

Muck, - ice ,  and clay (frozen) . . . . . . . . . a . 
Muck and clay (broke through frost st 46 feet .  

Water l eve l  2 5  feet) . . . . . . . . . . . 
Silt and sand (water l e v e l  34 feet) . - - . . . 
S i l t a n d s a n d  . . . . . . . . . , . , ,  . 
Sand, small gravel . . , . . , . , , . . . . . . 
Sand (waterlevel-4Ofeet)  . . . . . . . . rn 

Gravel, sand (rush of watermat 124 feet. Water 
l eve l  16 feet  below surfaae) . . . . . . . 

G r a v a l  and sand (water l e v e l  12 f e e t )  . . . . . . 
Fine sand (water l e v e l  3 feet)  . . . . . . . 
Gravel and coarse sand (water l e v e l  12 feet) . 
Coarse gravel (water) . . . rn . . - - a . a 

Well 17- W X C B  at Northrray Airport. Perforated casing 45750. feet. 
Developed 12 hours. Yield 273 gpm; drawdown 5h feet  after 8 hours 
pumping. 

Surface sand and muck .. . . . ., . . . . - . . . 
Sand ( f rozen)  - ihavringandcaving.  . - 
Sand ( f rozen)  - no caving . . . . . . . . . . a 

Blue clay (frozen) . . . . . . . . . . . . . . . . 
Bluo, hard, scnd:. clay (frozen) . . . . . . . . . 
Sand (water) . . . . . . . . . . . . . . . . . . . 

R e l l  18. U. S. Army A i r  Corps at Northway Airport. Yield 40 gpm; drawdown 
2 f e e t  a f t e r  2 hours. 

S i l t . - .  . . . . . . * . . .  * . m . * * . = . .  

Silt (frozen) . . . . . . . . . . . . . . . . . . 
Sand. . . . . . . . . . . . . , . . . . . .  . , . . 
"Shale" = silt  . . . . , . . . . . . . , . . . . . 
"Sandy shale" = s i l t  and sand . . . . I . . . . 
Silt and gravel . . . . . . . . . . . . . . . . . 

95-205 also r e p o r t e d  as quicks~nd 



USE DEPTH WATER DATE 
OF OF WELL L r n  WELL 

LOCAL WELL NUHBER WATER (FEET3 (FEET) CONSTRUCPED 

ASS X GNOR TYPE 
OF CrrHER OTHER OF L a  
IDENTIFIER f D m 1  Ff ER AVAI M L E  

Table 1. --Records of wells and t e s t  holes along the Alaska Highway, masb--Continusd 

1 * 
I t 

I.  1 * I 

W e l l :  Mile- : Owner or user : Year : T~po-:Type 0f:Depth: yater l e v e l  :Use: Remarks 
:drillsd:graphy: wel l  6: of : no. : p o s t  : * * 

I 

. * 1 
I : d i s -  : w e l l  : ( f e a t )  : date ; : or * 

+ a : meter : (ft) : : loca- : e 

a . . - : (in.) : : tion : .. . 

:16 U. S. Federal 1944 River Dr 243 16 2-23-44 PS C; L; drawdown 40 feet at 
-. Aviation Agency terrace 20 1- 8-60 30 gpm reported 1-8-60. 

.. 
1? Me t c a l f  e , Hamilton, 1943 Dr4? 50 5 .5?  1943 L; location unhotrpn, 

Kansas C i t y  B r i d g ~  
Company 

18 formerly V. S. A m y  - +I942 River Dr 5 208 12 1942? L; we31 I; location unknown. 
A i r  Corps ( ~ n g i n e e r  terrace 

Troops ) 
19 Hangar do 1943 do Dr 6 246 7 2-16-44 D L; me11 2; water hardness 

120 ppm; f smperature 40 '~ .  



s s  3@!23 1 
f'" 

... 4 r .  
a * .  . . .  

. Z 
a MU) 
2 - @ 0 0  
m z s r w  \ - s s y  
5 mer 



"rhicbess 14eptl1 
( feet)  ( f e e t )  

W e l l ,  19. U. S .  Army Air Corps, o e l l  2. 
Yield 30 gpm; drawdown 0 after 24 hours .  

Drilled by Mike Ereeg. 

Muck . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Muck and ice ( f r o z e n )  

. . . . . . . . . . . .  Sand, ice, and s l i d e  rock 
. . . . . . . . . . . . . . .  Siltt i ce ,  some sand 

Sand and ice (broken through frost) (at 90 f e e t  
. . . . . . . . . . . . . .  water struck) 

? (water l e v e l  at 15 f ee t  from ,surface) . . . 
. . . . . . . . . . . . . .  Sand and fine grave l .  

. . . . . . . . . . . . . . . . . . . .  Soft clay 
. . . . . . . . . . . . . . . . . . . . . . . .  h ~ k  

. . . . . . . . . . . . . . . . . .  Sand, f i r m e r .  
Finegravel . . . . . . . . . . . . . . . . . . .  
Gravel and sand (water l e v e l  14 f ee t )  . . . . . .  

Tabla 5..-Cbmaloal ~ l n & i r @ a a  of  water trln v m U m - d o n ~  t h 8  uuh %thwaf, Ah8h 
(In part. p.r mllilon) 

-.----.-- .- .-----.- .- -.C.l .--.-- ---- *-T----. -.a- --- - --T 
- 

1 IIIssolved 
solids 

Date of collacuon 

h b n  ratart 

Hardness 
ma CaCO, 

7.43 

1 .o 

Spec Ule 
conduct - 

WlCl  
[micro- 
m b s a t  

2 6 C )  

klmitm, 
mp=i- 

2.4 @LO 0.1 33.4 W.9 a# I @.a ado 

I 
89.0 1 IC7.11 11.8 68.0 10.4 0.6 1 a(. * 

I 
11-lo-aa ns I o . a (  0 2.7 139 4.0 .o .O 

pH Nan- 
Cl.'bfig 

ate- 

I#. 7 o r& 

W.0 I R8.S ma 

%72 


