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MuMtlpb By To obtain 

millimeter (mm) 0.03937 k h  
meter (rn) 3281 foot 
kilometer (km) 0.62 14 mile 
square kilometer @) 0.3861 square mile 

cubic rnetw per s d  (m3/s) 35.3 107 cubic foot pa sacond 

cubic meter per second per 9 1.49 cubic foot per seoond per 
quare kilometer [(m3/s)flon2] square mile 

liter (L) 0.2642 !@lm 
liters per second (Us) 15.85 gallon pa minute I 

liter pa day (Ud) 0.2642 @ ~ F & Y  

In this report, temperature is reported in degrees Celsius ("C), which can be converted to degrees Fahrenheit (T) by 
the following equation: 

DF= 1.8 ("C)+32 

VERTICAL DATUM 

Sea level: In this report, "sea level" refers to the N a t i d  Geodetic Vertical Datum of 1929-A geodetic datum derived 
f m  a general adjustment of the first-otder level nets of the United States and Canada, f0rmerIy called Sea Level 
Datum of 1929. 



Overview of Environmental and 
Hydrogeologic Conditions at Unalakleet, Alaska 

By Joseph M. Dorava 

Abstract 

The remote village of Udakleet is on the alluvial plain of the Umlakleet River in northwest- 
ern Alaska. The Federal Aviation Administration has operated airway-support facilities at Unala- 
Meet since 1942 and wishes to consider the severity of contamination, the environmental setting, 
and hydrogeologic conditions when evaluating options for compliance with environmentd regula- ' 

tions. The transitional climatic conditions near Unalakleet provide a mean annual temperature of 
-3.2 degrees Celsius and a mean annual precipitation of about 360 rniIlimeters. Wet tundra vegeta- 
tion surrounds the abundant surface-water bodies near Wnalakleet and barren beaches extend along 
the coast, Unalakleet obtains its drinking water h r n  an infiltration gallery near Powers Greek 
a b u t  7 kilometers north of the village, Suaface spills and disposal of hazatdous materials com- 
bined with stom-surge flooding in Unalakleet may affect the quality of the drinking water. Alter- 
native drinking-water sources m not locally available. More distant surface-water sources may 
provide drinking-water alternatives for Unalakleet; however, their quantity and quality are 
unknown. 

The Federal Aviation Admirrismtion (FAA) owns and (or) operates hay-support  and nav- 
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate 
rials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or) 
disposed of. To determine if environmentally hazardous materials have been spilled or disposed of 
at the sites, the FAA is conducting environmental studies mandated under the Comprehensive 
Environmental Response, Compensation, and Liability Act and the Resource Conservation and 
Recovery Act. To complete these more comprehensive environmental studies, the FAA r e q u k s  
infomation on the hydmlogy and geology of areas s m m d i n g  the sites. This report, the product 
of compilation, review, and summary of existing hydrologic and geologic data by the U.S. Geolog- 
ical Survey, in cooperation with the FAA, provides such supplemental information for the FAA 
facility and nearby areas at UnalakIeet, Alaska. Also presented in this report is a description of the 
environmental setting of the Udakleet area. 

BACKGROUND 

Location 

UnalakEeet is in northwestern AIaska (fig. 1) at about lat 63'52' N, long 1 60°47' W., 240 km 
southeast of Nome and 650 km west of Fairbanks. Udakleet is a small remote village on the east- 
ern shore of Norton Sound near the mouth of the Unalaklset River, and is accessible only by air or 
sea. In 1990, the population of Unalalakleet was 7 14 (U.S. Bureau of Census, 1991). The village, an 



Figure 1. Location of Unalakleet, Alaska, and Federal Aviation Administration facilities. 
Light shaded areas represent uplands with elevations greater than 61 m. 
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aiqmrt runway, and many of the FAA facilities m about 8 m above sea Ievel on a n m w  spit of 
land between Kouwegok Slwgh and Norton Sound (fig. 1). Additional FPLA airway-support facil- 
ities include navigation aids identified by radio towers east and north of the nmway (fig. 1). 

The FAA or its predecessors have had facdities in Unalakleet since 1942 when the military 
used the site to feny aircraft to Siberia. Former Department of Defense facilities in UndaWeet 
include a radar site and a radio-communications site (fig. 1). A detailed account of FAA-owned, 
leased, or transferred properties in Unalakleet and a listing of suspected sources of contamination 
near these facilities can be fwnd in an Environmental Compliance Investigation Report (ECIR) of 
the FAA facilities in UnaIaWeet (Ekology and Environment, Inc., 1992). 

PHYSICAL SlTI lNG 

Climate 

Unalakleet lies in the transitional climatic zone where the maritime influence of Norton 
Sound and the continental climate of interior Alaska combine to produce pronounced temperature 
variations, low precipitation, and light surface winds (Hartman and Johnson, 1984). The mean 
annual temperature in Unalakleet for 1941-37 was -3.2 "C; however, temperatures range from a 
July mean maximum of 16.2 'C to a December mean minimum of -20.6 "C (Leslie, 1989). Mean 
annual precipitation is about 360 mm and includes about 950 mrn of snowfall. The months of great- 
est rainfall me July and August and the month of highest snowfall is Normbm. M m  monthly and 
annual temperature, precipitation, and snowfall are suFnmarized in table 1. 

Table 1. Mean monthly and annual temperature, precipitation. and snowfall for the pericd 1941 to 1987, 
Unalakleet, Alaska 

WodiRed fmm Ltslic (1989); degree Celsius; mm, millimeter] 

Jan. Feb. M Apr. May Juns July Aug. Sept. . Nov. kc. Annual 
- 

- T e r n m u r e  eC) 
-- 

Mean 
maximum' -12.1 -11.9 -8.4 -13 7.6 12.7 16.2 15.0 I05 0.8 -7.4 -132 0.7 

Mku~ -16.01 -16.1 -13.4 -5.9 3.3 9.0 I25 11.3 6.5 -2.6 -10.8 -16.8 -3.2 
- 

PrecCpCtation Imm) flotal 
- 

12.2 112 14.2 12.2 163 29.7 599 90.9 57.4 25.7 13.7 12.2 355.6 

SnciwFall (mm) Total 

~ ~ m ,  for period of rcmd,  30.6. July 1972. 
2~inirnum for period of md, 4 . 7 ,  Decembx 19'74. 



Vegetation 

Vegetation in the Unalakleet area consists of a closed spruce-hardwood forest inland along 
the Undakleet River, wet tundra near sloughs and along the coast, and alpine tundra on the dry 
upland slopes of the Nulato Hills north and west of the village (%ereck and Little, 1972). The for- 
ested riparian areas have widely spaced, mature white spruce, black spruce, tamarack, white birch, 
popIar, and cottonwood. Undergrowth consists of willow and young cottonwood (Slt oan and others, 
1986; Viereck and Little, 1972). The wet tundra areas adjacent to Kouwegok Slough, the mouth of 
Unalakleet River, and Norton Sound consists predominantly of sedges and grasses. The alpine tun- 
dra areas inland from Unalakleet are covered with lichens, mosses, sedges, dwarf birch, lingon- 
berry, crowberry, Labrador tea, and other Iow-growing shrubs Wereck and Little, 1972). 

Geology I 

The geology of the Undakleet area has been descsibed at a reconnaissance level by Cass 
(1 959) and in more detail by Patton and Moll (1985). Bedrock exposures are not at the FAA facil- 
ities in UnalaWeet. Volcanic graywacke and mudstone are exposed along the coastline north and 
south of UnalakIeet and in steep banks along the Unalakleet River. Sandstone and shale are 
exposed in the Nulato Hills across the North River. The village of Unalakleet and the FAA facilities 
are situated on sand-and-gravel flood-plain deposits of the UnalzMeet River (Patton and Moll, 
1985). Drillers' Iogs indicate that the depth to bedrockis about 12 m near Powers Creek, 7 lm north 
of Unalakleet (appendix 1). 

Permafrost generally lies under the coastal areas along Norton Sound and polygonal ice 
wedges are along the coast; however, a test boring near Udakleet did not reach permafmt within 
about 10 m below land surface (Fenians, 1965). Drillers' logs from wells near Powers Cteek indi- 
cate that the top of frozen ground occurs at depths ranging f m  4.6 to 15.2 rn (appendix I). Areas 
adjacent to and beneath streams and lakes are typically thawed by the heat from these water bodies 
and generally are unfrozen (Fenians, 1965). 

Organic-rich soils in the Unalakleet area are characterized by a thick p t y  surface mat and 
a maximum active layer thickness of about 0.5 m where permafrost is present (Rieger and others, 
1979). Because of the seasonal variations in temperature and precipitation, the soils are alternately 
wet and dry as indicated by their characteris tic mottled, dark-gray appearance (Rieger and others, 
1979). The predominant silt Ioam soib are developd on alluvium and colluvium (Rieger and oth- 
ers, 1979). 

HYDROLOGY 

Surface Water 

The village of Unalakleet is nearly surrounded by water. The Unalakleet River flows from 
west to east along the southern edge of the viIlage. Kouwegok Slough extends from the north along 
the western edge of the village, and Norton Sound is to the east (fig. 1). Many abandoned channels 
along Kouwegok Slough and the Unalakleet River chin to the south and west. The UnaIaHeet 
River is part of the National Wild and Scenic Rivers System (Sloan and others, 1986; U.S. Bureau 
of Land Management, 1983) 
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Snowmelt and rainfall runoff supply most of the water in the streams of the region. Discharge 
in local streams typically increases in Iate May or early June and increases again during heavy rain- 
fall in Iate summer or early fall. Minimum discharge will occur following extended periods of 
reduced runoff in late winter or early spring. 

The drainage basin of the Unalakleet River has an area of about 5,300 km2 upstream frmn the 
mouth at Unalzddeet (SIom and others, 1986). During a hydrologic reconnaissance study in 1983, 
Sloan and others, (1986) found that the river and its major tributaries contributed between 0.1 and 
0.26 (rn3/s)/km2 of water in August, and between 0.0 and 0.003 (rn3/sls)lkm2 of water during March. 
These values are almost the extremes for unit discme in the river because the August measure- 
ments were made after heavy rains when the river was about 0.3 m higher than normal, and the 
March measurements were made after an extended period of reduced runoff. 

Floods I 

The flood hazard in Unalakleet is considered to be high (U.S. Army Corps of Engineers, 
1993). The primary sources of flooding in this coastal village are high tides and storm-driven 
waves. Major flooding occurred in 1%5, 1968, 1971, and 1974 (U.S. Army Corps of Engineers, 
1993). Data from the files of the U.S. Army Corps of Engineers Flood Plain Management Section 
indicate that in 1965, the largest recorded flood in UnalakEeet was caused by storm-driven waves. 
The flood inundated the entire village and bad a peak stage of about 6.6 m above sea level (HarIan 
Legare, hydrologist, U.S. Amy Corps of Engineers, oral comrnun., 1995). The Corps of Engineers 
pIans to use the recorded occumnce of floods in Una1akle.t to produce a refined approximation of 
the probability of stom-surge tide flooding varlan Legare, hydrologist, U.S. Army Corps of Engi- 
neers, oral commun., 1995). This refinement is required because the 1Qeyear storm-surge tide is 
currently estimated to be about 23 m high in the marine area near Unalakleet (Brower and others, 
1977). Storm surges usudly occur during the fall when Norton Sound is free of ice. Strong, persis- 
tent, onshore win& blowing across vast open stretches of Norton Sound generate high waves and 
may cause coastal flooding especially during high tide. Normal tide range for the Norton Sound 
area is less than 1 rn @rower and others, 1973; Hartman and Johnson, 1984). 

Althwgh not the primary source of flooding in Unalakleet, overbank fl d i n g  on the Unala- 
kIeet River also is possible and may affect the village and the FPLA facilities along the river' During 
August 1983, Sloan and others (1 986) found evidence for a flood with a peak stage of a h t  1 -5 m 
above the normal water surface. No evidence of ice-jam flooding was observed, which suggests 
that the springtime flood heights were not augmented by backwater from ice (Sloan and others, 
1986). Because river floods have not been a significant problem in Unalakleet, no new flood- 
frecruency calculations were made. On the basis of regional-fld characteristics (Lamke, 1979), 
estimates of the 2-year f l d  and the 50-year flood for the Unalakleet River at the mouth are 600 
and 1,240 m3/s respectively (Sloan and others, 1986). The potential for flooding at specific loca- 
tions along the river, however, is difficuIt to evaluate without detailed investigations of flood 
heights and local topography. 

Ground Water 

Because of permahst and the low permeability of bedrock in most of the area, ground water 
is recharged and discharged principally in the alluvium along stream courses (SIoan and others, 
1986). Surface-water drainage from the Nulato Hills north and east of Un Jakleet enters the North 



River, Powers Creek, and Unalakleet River, which flow to the southwest and west respectively. An 
alluvial aquifer in this setting probably would be confined to the area between these hills and .the 
coast. Environmental remediation at former Defense Department facilities, l o c a d  between the 
Nulato Hills and the coast northeast of Unalakleet, is planned (US. Army Corps of Engineers, 
1990a, b and 1991a, b; Woodwad-Clyde Consultants, 1985). 

Although few details of aquifer charactaistics are available, Sdkregg (1976) states that the 
alluvial plain of the Unalakleet River can provide as much as 0.6 Us of ground water, F u f i m o r e ,  
WiIliams (1 970) states that ground water is available in a similar environmental setting in an unfro- 
zen alluvial aquifer under the Ko-k River about 150 h northeast of Undakleet. Marine gravel 
and sand in spits, barrier bars, raised beaches, and some deltas near halakleet may contain small 
quantities of fresh-water- These features are h o w  to contain ground water in the Nome m a ;  bow- 
ever, heavy pumping or seasonal s t m  surges m y  result in saltwater intrusion into these wastal , 
aquifers. Ground-water investigations at the nearby villages of Koyuk, about 120 krn north of 
Undakleet, and Shaktolik, about 50 km north, which are in a similar climatologic, hydmlogic, and 
geologic setting as Unalakleet, indicate that adequate sources of drinking water could k obtaind 
by installing shallow horizontal infiltration pipes or drilling shallow vertical wells in inland areas 
away from the coast (Waller, 1958). 

Information about several wells near the FAA facilities in Unalakleet-including depth, 
yield, water-surface elevation measurements, and miscellaneous water-quality paoperties-is 
given in appendix 2. A 8.5-meterdeep welE that supplies water to the quarters area had a reported 
yield of about 1 Us. Another 13-meter-deep we11 reported to be inside a garage also yielded about 
1 Us. A third well at the Control Building was 9.4 rn deep and yielded about 1.3 Us of brackish 
water from an aquifer that was 4.6 rn below land surf=. The 16.8-meter-deep fire well is reported 
to contain saltwater, but its potential yield and exact location are unknown. On Novemkr 24,1958, 
a 5.1-meterdeep well at the UnalakIeet school had a water level of 2.44 m below land surface. 
Water-quality constituents and properties measured in water samples from these wells include con- 
centrations of major ions-silica, aluminum, magnesium, chlorine, fluorine, and dissolved sol- 
ids-and measurements of alkalinity, specific conductance, pH, and color (appendix 2). 

The U.S . Public Health Service (USPHS) provided records describing I6 wells in the Unala- 
kleet area (appendix 1). The USPHS m r d s  include wells that range from 6 to 33 rn below Iand 
surface. These wells were developed in aquifer materials mging from sandy gravel to clay and 
rock. Several wells were contaminated with saltwater, and others had an inadequate quantity of 
water. The 10,4-meter-deep well near Powers Creek is identified as an exceHent source of water 
and yielded 2.5 Us (appendix 1). 

DRINKING WATER 

Drinking water is provided by a public water system that collects water h m  an infiltration 
gallery near Powers Creek (Environmental Services, Ltd., 1980). The village water is stored in a 
3.8-Mion-liter tank and is tceated before distribution. The quality of public water supplies is mon- 
itored regularly, and the water supply must meet current regulations ( U S .  Environmental Prokc- 
tion Agency, 1995; Alaska Department of Environmend Conservation, 1995). 
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Water-use withdrawals of about 190 Ud per person were estimated for Udakleet  on the 
basis of the 1990 population of 7 14. The water use cornpares with an average water use per person 
of 1,960 Ldd estimated for all uses for the entire State of Alaska in 1990 (SoEIey and others, 1993). 

In 1977, alternative sources of drinking water for UnaIakleet were investigated by the Indian 
Health Services (A.D, Ronirnus, hydrologist, Indian Health Service, written commun., 1977; 
appendix 3, this report). Ground-water and surface-water alternatives were evaluated for their 
potential to supply Wnalakleet with acceptable drinking water. All local drhkg-water sources that 
were investigated (except for a singre 10.4-meter-deep well near Powers Creek) were discounted 
because they produced salty water or because they had significant accessibility problems (appendix 
3). These results indicate that Unalakleet's present source of drinking water may not have a rea- 
sonable alternative as defined by the U.S. Environmental Protection Agency (1 987). A more dis- 
tant alternative some of drinking water may be expensive to develop, but may be avaiIable from 
the South Rives or perhaps from the Ryan and Coral Lakes (fig. 1) if they are deep enough so that 
they do not freeze completely in the winter. However, data are not adequate to characterize the 
quantity and quality of waters from these more distant alternative sources. 

SUMMARY 

The remote location of Unalakleet makes the village dependent on the air or sea fot transpar- 
tation. me transitional climatic conditions of the area provide long cold winters and short cool 
summers. These climatic conditions also influence streamflow in the Unalakleet area, which is 
greatly reduced in the winter and dominated by snowmelt and rainfalI runoff during other times. 
The potential for flooding generated by storm-driven waves is high, especially for the village and 
the F M  facilities, which are on the n m w  spit of Emd between Norton Sound and Kouwegok 
Slough. Drinking water in Unalakleet is provided by a public system that collects water from an 
idItsation gallery near Powers Creek Local alternative sources of drinking water may not be 
available because they are difficult to access, have an inadequate quantity, or are affected by salt- 
water. More distant alternatives may be available from the South River or perhaps from Coral or 
Ryan Zakes if they are deep enough. Data, however, are not adequate to determine if these alterna- 
tive sources provide enough water to meet the needs of Unalakleet or if they meet current drinking- 
water regurations. 

REFERENCES CITED 

Alaska Department of Environmental Conservation, 1995, Alaska wabrquality standards 18 AAC 70: Juneau, Alaska 
Depamnent of Environmental Conservation. Water-ity Management Section, 47 p. 

Brower, W.A. Jr., Diaz. H.F.. Prechtel. A.S. Sea-by, H.W. and Wise, J.L., 1977, Climatic atlasof the outer continental 
shelf waters and caastal regions of Alaska-Volume II, Bering Sea: University of Alaska, Anchorage, Arctic 
Environmental Information and Data Center, Publication B-77,443 p. 

Cass, 1.T.. 1959, Reconnaissance geologic map of the Unalakleet quadrangle, Alaska: U.S. Geological Survey Misoel- 
laneous Geologic Investigations Map 1-288, scale 1 :250.000. 

Ecology and Environment, Inc., 1992, Environmental compliance investigation report, Unalakleet FAA Station. 
Unalakleet Alaskar Anchorage [Copy available through the Environmental Compliance Section AAL-465, Fed- 
e d  Aviation Administration, Alaskan Region], variously paged. 

Environmental Services. Ltd.. 1980- Bering Straits Region mmmunity profiles-A background for planning: Anchor- 
age. Alaska Department of Regional and Community Affairs, 18 sheets. 

SUMMARY 7 



Fdans, OJ., Jr- 1%5, Permafrost map of Alaska: U.S. Geological Survey Mscel-US Geologic Investigations 
Map 1 4 5 ,  1 sheet, scale 1:250,000. 

Harhnan, C.W., arsd Johnson, P.R, E9M, Environmental atlas of A l a s h  University of Alaska Fairbanks, Institute of 
Water RewmxdEngineering Experiment Station, 95 p. 

Lamke. R.D., 1979, Hood characteristics of Alaskan stseams: U.S. Geolog id  Survey Water-Resources Investigations 
78-1 29,61 p. 

Leslie. L.D., 1989, Alsska climate summaties (2d ed.]: University of Alaska Anchorage, Arctic Environmental Infor- 
mation and Data Center, Climate Center Technical Note 5. 

Patton, W.W.J.. and Moll, EJ., 1985. Geologic map of norhem and central parts of U n W e e t  quadrangle. Alaska: 
U.S. GeolqgicaF Survey MmlSanews Field Studies Map MF-1749, scale 1:250,000. 

Rieger, Samuel, Schqhmter ,  D.E.. and Furbush. C.E., 1979, Exploratary soil survey of Alaska: Soil Conservation 
Service report. 213 p. 

S e b g g ,  LL, 1976, Alaska regional profila-Northwest Region: University of Alaska Fairbanks. Arctic Environ- 
mental and Data Center, 265 p. 

Sloan, C.E.. Kernodle, D.R, and Huntsinger, R., 1986, Hydrologic reconnaissance of the UnalaWeet River basin, 
Alaska, 1982-83: U.S. Geological Survey Water-Resources Investigations Report 864089,18 p. 

Solley. W-E., Pierce, R.R, and krlman, H.A., 1993, Estimated use of water in the United States in 1990: U.S. Gee 
logical Survey Circular 108 1,76 p. 

U.S. Army Corps of Engineers, 195% Envimnmental assessment -Department af Defense Environmental Restora- 
tion Program-UnaIakleet-Aiwtaft and warning site. Alaska: Anchorage, U.S. Amy Corps of Engineers, 
Alaska District, 54 p. 

-1990b, Environmental assessrnent4kprhmnt of Defense fivironmentd Restoration Program. Unalakleet- 
North River White Alice communication site. AIaska: Anchorage, U.S. Army Corps of Engineers. Alaska Dis- 
hie6 variously paged. 

1991 a, ERviFDnmental assessment and finding of no significant impact-Department of Defense Fnvironmen- 
tal Restoration Program, aircraft and warning site, UnalaWeet, Alaska: Anchorage, U.S. Army Corps of Engi- 
neers, Alaska Disfict, variously paged 

I991 b, Environmental assessment and finding of no significant hpt--Department of Defense fivimnmen- 
tal Restoration Program, North River White Alice communication si@ UnalaMeet, Alaska: Anchmge, U.S. 
Anny Corps of Engineers, Alaska Disbict, 1 v., variously paged 

-1993, Alaskan camunities flood hazard data: U.S. Army Corps of Engineers, Alaska District, Flood Plain 
Managemeart Services report, 335 p. 

U.S. Bureau of Census, 1991, Percent distribution Alaska population by sex. race and Hispanic origin--19W census: 
U.S. Bureau of Census report compiIed by Alaska Department of Labor, Research and Aaalysis, 3 p. 

U.S. Bureau of Land Management, 1983. River management plan for the Unalakleet National Wild River: U.S. Buteau 
of h d  Management, Anchorage District Office. 34 p. 

U.S.Environmental Protection Agency, 1987, Sole source aquifer designation-Petitioner guidance: US. Environ- 
mental Protection Agency mport, 30 p. 

-1 995, Drinking water regulations and health advisories: U.S. Environmental htection Agency report. May 
I995,11 p. 

Uereck, LA., and Little, E.L. Jr., 1972, Alaska trees and shrubs: U.S. Department of A g t i c u l ~  H m h k  No. 410, 
265 p. 

Waller, R.M.. 1958, Ground-water reconnaissance of Koyuk and Shaktolik villages, Alaska: U.S. GeoIogical Survey 
Hydrological Data Report 7.10 p. 

W~llituns, J.R 1970, Ground water in permafrost regions of Alaska: U.S. Geological Survey Professional Paper 696, 
83 p. 

Woodward-Clyde Consultants, 1985, Field inspection report-Defense environmental =toration account. UndakIeet 
Alaska sites: Anchorage, W&-CZyde Consultants, 92 p. 

B Owmkw of Errolromnental and HydmgeologPe CandHons at Undakleet, Atash 



APPENDIX 1 

WELL-DRILLERS' LOGS 

(Data h m  the files of the U.S. Public Health Service) 

APPENDM A-I 





-& 
WELL LOG 

DEVELOP PROCEDURE -'/A 

US. PUBLlC HEALTH SERVICE. DIVISION OF INDIAN HEALTH 

z - 
" ' A  

b 
C - _ CATION ~ r ~ , ~ G L f i l ! ~ ~ ~ - ' ~ = f ? > ~ ~ f -  I 'd-J-<  DATE STARTED - , 

'- '2' 7-: e 

DATE COMPLETED / 1 DRILLER fvhfiff 7 fif-f?$ h z,flra/ 
TOTAL D E m  OF wEet 2.3 FT. CASING INSTALLED 5 DIAMETER n. 
GROUT / A !  f l  SCREEN SIZE M FG. ' LENGTH /' f i  
STAnC WATER LEVEL 7 f x  HRS.PUMPEO /-'A @ f4 GPM DRAWWWN li'2 FT. 

HOLE DlAMETER 
~ P . - J - >  3 A/!-= 

CASING DlAMFTER 3 J3. I - :  Q. 
FORMATION 

SOIL DATA TO 15 FT. 
FEET THAWED '3 I 

BOfTOM OF FROST &  MATERIAL^ / "  

SEASONAL ORPERMA EROST ' Fc ' . " " " i  

WATER DATA FIELD TEST 
TASTE 
APPEARANCE FRESH 
AmER 24 HOURS 
IRON 
CHLORIDES. 
TDS 

PUMP TEFT - STATlC LEVEL 

PUMPING LEY EL f l  GPM 

AFTER /?JA HRS. 

" 7  . ,,. - 
ESTIMATED MAN HOURS FOR DRILLING - HOURS FOR TOTAL JOB .-- /-+> 

I 

HIGHEST RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES 

. 4,1 11 
, f OR FROST 



WELL LOG 

U.S. WBLlC HEALTH SERVICE, DIVISION OF INDlAN HEALTH 

 TION ON ~ N # L R ~ L F E ?  fl4.d DATE STARTED I - a V - 7 7  
DATE COMPLETED / -3 - 7f  DRILLER /swb ~ R S  d d  
TOTAL DEPTH OF WELL 5 d FT. CASING INSTALLED DIAMETER 6 " 
GROUT Nfi SCREEN SIZE ~4 MFG. f l  f l  LENGTH dfl 
STATIC WATER LEVEL 4 HRS. PUMPED He@ GPM DRAWDOWN /VIN FT. 

HOLE DIAMETER 

DEPM CASlNG DIAMETER 

SO! L DATA TO 15 FT. 

4, SEASONAL OR PERMA S R O S T _ _ Y S ~ ?  
S d M 4  ~ f l - 7 ~ ~  

WATER DATA FIELD TEST' 

- STATIC LEVEL 

RUMPING LEVE 

HIGHEST REOOMMEN 

WILL STATIC LEVE 

DEVELOP PROCEDURE 

CREW R ~ ~ J ~  S M  - ST ,A+, ,A~~; /  



WELL LOG 

U.S. PUBLIC HEALTH SERVfCE. DfVlSlON OF INDIAN HEALTH 

:.;JWTION M ~ / R L A K L C ~ ~ - N ~ .  3 DWE=,B,ATED 2- a -  7 7  
DATE COMPLETED 2 - - 7 7 DRILLER fi c C E ' ~ S C  

4 5  # d 

TOTAL ~~~ OF WELL% FT. CASING INSTALLED DIAMETER 

GROUT h)fl SCREEN SIZE ,&/d MFG. )*% LENGTH 

n ~ v c  WATER f/ ms. Puwm . cim FT. 

HOLE DIAMETER 

DEPTH CASING DIIAM'FTER 
I 1 I I FORMATION I 

8Aown/ 
Sol L DATA TO 7 5 IT. 

FEET THAWED 0 
m u s K e 5  B O ~ O M  OF FROST & MATERIALS I 

F SEASONAL OR ?ERMA FROST 

WATER DATA FIELD TES 

PUMP f EST 

GPM 

TIDES 

DEVELOP PROCEDURE 
d' 

3 HOURS FOR TOTAL JOB 

CREW flfl.'o&f*~&)/- 5 7  
* 



WELL LOG 

Y.S. PUBLIC HEALTH SERVICE, DlvlSlON Of INDIAN HWLTH 

L 

/& -4 DATE STARTED 2-7- 77 
DATE COMPL€l=ED a -10 -77 DR~LLER / s ~ ; ~ / P K  f i ~ i ~ & ~ o d  
TOTAL DEPTH OF WELL &Y FT. CASING INSTALLED UP DIAMETER 6 "  

I 

GROUT . SCREEN S ~ Z E  @ MFG. M- mtM AM 
~ T A T ~ c  WATER LEVEL *# HRS. P U M P E D ~ ~  B GPM DRAWDOWN~VY~ FT. 

HOLE OlAMEfEP 
CASING DIAMETER 

WVL DATA TO 
FEET THAWED 
BO'PTOM OF FROST & MATERIAL 
SEASONAL OR PERMA FROST 

WATER DATA FIELD TE- 
TASTE 
APPEARANCE FRES 
AFTER 24 HOURS 

PUMP TEST - STATIC L N E L  

WMPING LEVE GPM 

AFfER 

HIGHEST RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

A?@ DEVELOP PROCEDURE 

ESTIMATED MAN HOURS FOR DRiLLtNG HOURS FOR T L  JOB 



WELL LOG 

US. PtJBLtC HEALTH SERVICE, mVISlON OF lNDlAN HEALTH 

)CATION &%?!AKL Fr 7 A A 
W *,rf5 LRfC $ k ~ 4 1 J  T I .  f i DAf E flARTED a 4 5 - 7 7  

DATE COMPLFTED 3 - / 9 - 7 7 DR, LLER /~%'RK ~-MMDFP.zcITJ 
TOTAL DEPTH OF WELL 3 FT. CASING I N ~ ~ P L L E D ~  DIAMETER pd 
GROUT 

r T  ~ E E N  slz. . - ~ F G .  LENGW&+ 

STATIC WATER LEV HRS. PUMPE D RAWDO FT. 

HOLE DIAMl3EP i 1 S T ~ F / ~ ?  C h ' A ~ ~ / h d  
DEPTH CASING DlAMETER 

SOIL DATA TO 15 FT. 
FEET THAWED 
BOlTOM OF FROST & MATERlAL 

SONAL OR PERMA FROST 

WATER DATA FIELD TEST 

APPEARANCE FRESH 
AFTER 24 HOURS 
l RON 
CHLORIDES, 
TDS 

PUMP 1 EST - STATIC LEVEL 

PUMPING LEVEL @ GPM 

AFFER H RS. 

HIGHEST RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

DEVELOP PROCEDURE , 

j 
' EJST~MATED MAN HOURS FOR DRILL~NG HOURS FOR TOTAL JOB 



WELL LOG 

U S  PUBLIC HEALTH SERVICE, DlYISrON OF INDIAN HEALTH I 

3 

kTIO~ Q~~RLPKL€LT-WLV,/TAS CRf?/(  />J./~/?&~DATE STARTED a - / w 7  - 
DATE C ~ M P L ~ D  2 ! ~ 3  177 1 LLE R ~/="Kz/Y ,r//?..9. c ~ t .  d 

I ff 
TOTAL DEPTH OF WELL FT. CASrNG lMSTklLED d DIAMETER 6 

DEVELOP PROCEDURE , 
. .-I 

G R W T  ,PM SCREEN SIZE MFB, LENGTH 26 ' 
STATIC WATER LEVEL HRS. PUMPED C G W  DRAWWWN FF. 

HOLE DIAMETER 

.: - ) 
' ". -7 

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 

CREW 

D E r n  CASI'NG 

U 
DIAMETER 

FORMATtON 
SOIL DATA TO 15 m. 

FEET THAWED 
I 

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA FROST 

WATER DATA FIELD TEST 
TASTE 
APPEA RANGE FRESH 
AFTER 24 HOURS 
l RON 
CM LORIDES, 
TDS 

PUMP TESt - STATIC LEVEL 

PUMPING LEVEL @ - GPM 

AFTER HRS. 

1 

HIGHEST RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TVDES OR FROST 



WELL LOG 

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

L WAii f.q _ ATION LMAL A ~ / L  FET-P~UCRS L R ~ ~ I C C  DATE STARTED 3-/6- 7 7  
DATE COMPLETED 3 - 1 - 7 7 DRILLER #At/{ / ~ / ~ ~ D T " / P s G P )  

TOTAL DEPM OF WELL / 8 n. CASING INSTALLED / ~ / L Y ? G J  DIAMETER 4- " 
f 

MFG.+ LENGTY ,7?57 FTFT 

RS. PUMPED '1//7 @ GPM DRAWDOWN 

HOLE DIAMETER 

SOEL DATA TO 15 IT. 
FEET THAWED I 

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA EROST 5 c4Sfi"al' 2 ' 

WATER DATA FIELD TESf 
TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS 
IRON 

TDS 
CHLORIDES 

PUMP TEST - STATIC LEVEL 

PUMPING LEVEL GPM 

A R E  R H RS. 

HIGHEST RECOMMENDED PUMP RATE 

WI'LL SfATlC LEVEL CHANGE 
TIDES OR FROGT 

DEVELOP PROCEDURE - 
--! 

/ #. 

. : I  
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 

, ,q//y:p::v d c - 
CREW 2 , /- '-// -4' ,I J ,  Ny . 

/ 



WELL LOG 

US. PUBLIC HEALTH SERVtCE, DIVISION OF INDIAN HEALTH 

)NATION ~ / / A / z I / ~ L E c T - ~ ~ : ~ ~ ~ c s  c I P * * ~ - L J ~ I I ~ ~ / c ~ ~  SDPlrE STARTED 3-13 - 77 
DATE eOMPLmED 3-17- 7 7 DRILLER B A ? k /  / / / ,Tpfspr/  
TOTAL DEPTH OF WELL 5% ' / m. CASlNG IMSTALLED 219 DIAMETER kh 
GROUTASGREEN SIZE - f i  /A* (7 MFG. .& LENGTHA-A 
STATIC WATER LEVEL HRS. PUMPED @ -= GPbl DRAWWWN FT. 

HOLE DIAM€TE 

DEPTH CASING DIAMETER 
1 3 FORMATION I 

Sot L DATA TO 15 iT. 
FEET THAWED 
BOrrOM OF FROST & MATERIAL 
SEASONAL OR PERMA E R O S T S ~ * ~ * - L  

WATER DATA FlELD TEST 
T A m  ?-.-.-a 3 8 
APPEARANCE FRESH 
A F E R  24 HOURS 
I RON 
CHLORIDES. 
TDS 

I 

PUMP TEST zC) - STATIC LEVEL 

PUMPING LEVEL @ i ?  GPM 

AFTER . HRS. 

HIGHEST RECOMMENDED PUMP RyM 
WtLL mATIC LEVEL 
TIDES OR FROS 

DEVELOP PROCEDURE 

. I 
, STlhlATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 

'-*,F/ 7.7.J 0 ,- * I  CREW J/ 
_. '  

5 7 ex/ / ,qz L/y 
/ 



WELL LOG 

US. PUBLIC HEALm SERVICE, DIV1SION OF INDIAN HEALTH 

REVEMP PROCEDURE , 

?I 
,XATlON hylp 6 "- 17 -77  , ~ f i ~ L E ! 7 - P , : ~ ~ g f i / l i ~  c P . ~ ~ K -  W d /  $/3- DATESTARTED 5 
DATE COMPLETED 3 - 17 - 7 7 DRILLER m/fi/f F' # ~ 4 7  F K S P , ~  
TOTAL DEPTH OF WELL FT. CASING INSTALLED pf.r /b DIAMETER 3 
GROUT SCREEN SIZE MFG. LENGTH 

STATIC WATER LEVEL HRS. PUMPED @ GPM PRAWWWN Fr. 

HOLE DIAMETER 

.. ' . . 
-. 
' ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 

DEPTH CASING DIAMETER 
FO RMATiON 

SO1 L DATA TO 15 FT. 
FEET THAWED 

1 

BOlTOM OF FROST & MATERIAL 
SEASONAL OR PERMA 6ROm 

WATER DATA FIELD TEST 
TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS 
IRON 
CHLORIDES, 
TDS 

PUMP TEST - STATIC LEVEL 

PUMPING LEVEL @ GPM 

AFTER H RS. 

H I G H E R  RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES OR F R W  



WELL LOG 

W.S. PUBLIC HEALTH SERVICE, DlVlStON OF INDIAN H€ALTH 

1 7 "7 
iOCATlON 2/1/fl/ P ~ ' / s  r f - f l 2 ~ ~ ~ ;  r ~ r c k - ~ r j s i / f l 2 , 7  DATE STARTED 7-4,~-/ a 

3-J. 2 -77 DATE COMPLETED D R I L L E ~ & ! ! ~ A ~  7 / F ~ / ~ 7 F f Z f r / , /  
TOTAL OEFIH OF WEL 3' FT. CASING INSTALLED a/ D l A M m R  / 

SCREENSIZE 30 
0 // 

GROUT MFG. LENGTH //I - 3 

HOLE Dl1 METER 
IG DIAMETER 

FORMATION I 21.- . SOlLDATATO15FT .  
<n Se;uflf FEET THAWED 

4 WATER DATA FIELD TEST 
TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS 
I RON 
CHLORIDES. 
f DS 

- STATIC LEVEL 

PUMPING LEVEL GFM 

--e.< 

ESTIMATED MAN HOURS FOR DRlLLlNG HOURS FOR TOTAL JOB 

t - - 3  31'-3, - 
HIGHEST RECOMMENDED PUMP RATE 

WlCL STATIC LEVEL CHANGE WITH 
TIDES - OR FROST 



WELL LOG 
. . - 2  ( 

us. Puwte w EALM SERVICE, QIVIS~ON OF INDIAN HEALTH 

~ T I ~ N  L/~JAL/~KI FFT I CRSL 1 1 - 7 4  7 
DATE COMPLETEDD - - 9 7  DRILLER J ~ W O ~ / Q S ~ ~ J J  + 

TOTAL DEPM OF WELL,= FT. CASING [NSTALLED A / I/ 
DIAMETER 

GROUT-SCREEN SIZE 8 *I MFO. z N m r d ~  LENGTH / ' 

STAT~C WATER LEVEL f 
HRS. PUMPED + GI% DRAWDOWN 

HOLE DlAMETER 

DEPTH CASING DIAMETER 

= 
SOIL DATA TO 15 FT. 

FEET THAWED 

APPEARANCE FRESH 
AFTER 24 HOURS 

- WATlG LEVEL 

PUMPING LEVE 

HIGHEST RECOMMENDED PUMP 

WILL STATIC LEVEL C 

. . ESTIMATED MAN HOURS FOR DR~LLING HOURS FOR T OTAL JOB 



APPENDIX 2 

GROUND WATER 

(Data h m  the files of the U.S . Geological Survey) 



9.1 85 
(October 19503 

UNITED STATES. - 
DEPARTMENT OF THE INTERlOR 

GEOLOGICAL SURVEY- 
WATER RESOURCES DIWSION 

WELL BCHEDUIZ 
 ate 2h&L&d~~ , 1 9 ,  sd W N a ,  k.kA ------. -2 
Remd b y ~ & d z  --.---- - ---- Office No. - 
00- of bta . - b i , l - ~ - ?  ------ 

Map ..- - ------- 
-- -- K aea. ,, T , ,  

E 
b FR / 0 $--w 

2 . O t p n m . ~ . * ~ ~ i - ~ ~ ~ ,  M * % - z ~ u ~ L ~ Y L u L . . ~  

C Eba thn , .  fi. stave below - - - - - - -  
5. RPC: @MUBa,@, bored, jetted ---. 10.- 
8. DeplA: &pt. ,-d-g-,ft, MW. ,,,, ft. 

7.  C&w: Dim.-.,,In., to--,h.,Type,, 

Depth ---- rt., lm8h * ------- 
8. Cm&jAqu$m , - - -  From --- ft. to --------- ft. 

Othm --------- - - - - - - - -  
8. Wata b e 2  -&- ft. ?dm - - 19,- above below ---a 

---- I----- w m  lg l ft. ;%! &Me 

30. Ptsmp: Typ -- - -  CapsOtty ,, 0. M. ---. 
Power: Rlnd -..- ,,.---- -,, Eorsepol~ef ------ 

12. YieLi: Now ,.,--, Q.M.,Pump,dh,, G . M . , M e a a . , R e p t . E d . -  
Drawdown .a.b- it. after .,-,..,, hwrsl pumping ,,--.-- G.M. 

12. U86: hm., h c k ,  PS., RR., h d . ,  1m.p Ob. ..,,-,,----.-- 
Adequacy, permanence ,,,,.,..,-.,,----- --.-- 

13. Q d i t y . ,  .----,,,,,,,- Temp ,,..-,-OF. 
Yes Tsste, odor, color -.----.,,,------- BgmpIe No -.--..--. 

U d t  for - .---,.--.------ --,--------- -------- 
14 Rsmrka: O g ,  Analyrpea, eh.) ,,-.--- ---- 

--- -- 
- 

a. m n w r m  n t m u e m a  a m  

-* -.-.- 

9-185 
[October 1950) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

G E O ~ O C I C ~ L  SURVEY 
WATER RESOURCES DIVlSION 

P J '  -.,, 3;1: ---- % B O O  .-.--- T---aR--- E w 
r. OM: dih_l;___ M- %&A&--- 

Tenant* ,..,,,------..,., A d b m  ,,,,,. - ----- 
Driller ,,------------- MkEa ---------- 

3. T o p o ~ m p h g  -- --------------- 
4. -ion .-.-..-- ft.:P,:: ------ 
6. Zlypai5.D2& drilled@,., bored, jetted -,..,lP-, 
6. Depth: Rept. -.,,, ft. Nw. ,,, ft. 

7. Cadlag: D h .  ------., in., ta ,,in., Typ- 

Depth ,-.- ft., W h  ,,,,,,,,, 
8, Ckkf AqxQer - - , . . , .  Fmm fL k ,-- ft. 

r 9. Water level ,-.--,. Zt. v t .  - 19-- nhw 
maaa- b low 

w - i t .  above below 
...... 10. Pump: Type ,..,,,,-,...,.-, Cepdty ,-,, 6. M. 

Power: Kind .-,.-- , ,  Homepower ----- 
11. Y W :  Flow ,,.,,- G. M.,Pump , . ,  0. M.,Maaa., Rept.Eat.,- 

......... Drswdown ..----it. after b u r g  pumping .,-,,-, Q. hf. 
12. Use: Dom., Btaclc, PB., RR., Ind., Irr., Oba. .,.,,,-,.---- -. 

Adequacy, permanence .,.--..-.-,,I,---- 
. Q - - +  e m  ' F .  

Yea Taste, odor, coIor .,--,..,-.---,--, Sample No --- 
unfit for .,,----,.------------ --------- 

14. R s m r b :  (Log, Andyes ,  stc.) --.,,. - - -  



7 

&I85 
I W ~ T  I P I )  UNITFD STATES 

DEPARTMENT OF Tm INTERIOR 
GEOLOGTCAL SURVEY 

WATER RESOURCES DIVISION 

WELL WBEDUflE 

D*~*z 
,la-- -No* L./c/R - L/ 

h r d  bp Offim No.. 
&-dd.ta.&-. n+f-l --- 

- - 
Tenant .- Ad* 

Dfle~,-- Address -- 
' 3; Topopaphy, ---- 

4 . E h a H m  a h  ''' below 
5. Type: Dug, drlUed,driven, bored, jetted ,,l9-- 

8. Depth: &pt L ft. M w .  , ft. 

7. wng: ~ b . - G c b . , t ~ ~ n . , ~ m , -  
Depth - -  ft, Filliah ,, 

---I-- ------ 

9. Water tewtl it. ,*- 19- abava blow - 
w w  Is it. b E  d m  

PO-: -a . ~ o ~ t a p m  ---- 
Xl. Yield: faw a .  M., b p  G.M.,Mw.,RepLEst.- 

a f h  , -  horn pumping - - - -  Q. M. 

bk, PS., RR, Ind., h., Obs* - ---- 
Adeqmey, parmanenm ,,, 

13. Qualify, -- - -  Temp ,,..-OF. 

T&q odd*, color - 
Unfit for 

%I$$ 
(octobw 1 ~ 6 0 )  UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER RESOURCES DIVISION 

WEILL 8 C m D ~  
Dab A2'3f',~f7 ---- ~GNR *3 

,I@-, FfaldfJo. 
-by /?RA'fd' - OEmNo. 
smmm of & h 2 4 a d a P ~ * *  -- 

Map ,- - 
w --XII----.3.5meo .,-- Tp,B3t-- E W 

2. h a r  ~ f , .  ~++.q&&~ //.lll~.*J.fi,wY 
-L- t 

T-t -C*&. ,*IF *LJJ~.[? O l J f  
d r -  
m, 

Driller . - - - - - - I -  Addrew -- - 
3. T o p o g r a p h y . - - , - ,  

L ~lnohbn--lt.;?; .---- 
6, Type: Dug,drllled,drIven,bored, jetted,-lO- 

6. Depth: Raph - - ~ , f t .  M- --If. 
7. Cdw: Diam. -L in., tu --.- in., Type -- I 

Depth - ft., M h  --- 

fiver: Eind -- Hmqmwm -.--. 
11. YJ45d: F l o w , G . M . , P u m p  . Q. M, M a ,  Rspt. Ed, - 

Drawdown , , i t .  nftar ,,,., houra p u m p h g C 3 .  M. 
12. Uae: @$Stack, PB.,RR., Ind, In-., Oba. - -  

Adsquacy, permanence -.,-- --- -- 
33. Q d i E y  ,-,--,_-_- Tamp-. "F. 

Tad% odor, mlor .,,-- 
naif for -, 

14. Rsmwh: (Log, h d y u a ,  &,) ,- 
+ 



U / I f  

,. YB& JV4rnf5 m11- m. 
April 1966 

WELL SCHEDULE 
U. 5. DEPT. OF THE INTERIOR GEUMCICAL SURVEY WATER RESOURCES DIYISION 

M A S T  E R CAIR b 
Sourca 

Jmcord by of d a t m  

State - 
' ht-lon 

accurac!: w T. 5 , R  M,S*C a k ,  k m .  .k 
B L l 4  

" 0 '  ' I I 
nmber: L '  - ---- 

h e r  or name: 

B) Ip) *o tF1) P) ISS (v) 
Omrship: County, Fad Covrr. CLry. Gorp or Co, Ptivata, State & e q .  water mat 

(0 18) CC) (Dl (El  (F) 00 (1) 00 H).(Pr M 
Uan of M r  cad, %ottliw. h, Devsrer, F w c r r  Fire, Dan, Irr, %dm Id. F S. Rec, - 
water: - ( 6 )  M (II) lo> Iw) Cx) CP) <a 

Stock, Iwtit, Unuamd. Rspreesure. Rncharpc. Dead-P S. b a d - a t h a t ,  Other 

Field mqutfer cbx. 
f O  - 

Hyd. Zlb. data: 
! 
! - 

Quai. water data: s: 
y*a 

'4u 
Frcq. sampling: [7 l m m t o r y ;  m, e: 

35 **u 
Log data: 1 

7 1  7 9  

WEL L-DESCRIP TION CARD 

f t  
accuracy 

Depth caamd. 
(Xkrst petf . j  f t  : e. in 

cm, ( )  cs, M (X) m1 
poi% $rAEI u. (GE h%. open perf., mereen, n4T)pt.. shred. m: ,,,eta, [perf.) , g:%nj*, gaIlery, end. fm 

mthd - m) (C) $) CHI (3) (PI @.I Ip) (rr) @> 
Drflledz f2, b r a d .  cable. q, hyd jet.*. air  n n r m e  t n C L n g ,  drium, drive 

rot., percussion. rotary. wash, nth-- [1;3 

Driller: - Q) 
n dreea 

I'ft (9 (Fi) m' Q) IP) Q) ( S j d  (T I  9) m: air, buekee, c2z!, mstiplsa In. no-. pfreon. roc. muher&, turb, other (cent.) ctu,~.) 0 ,:LO -. -" 
Pwar - M t LP 
M: diemal, elec, gma, g.eollne, hrad, gar, v%d; M. 

ahve 
Deacrip. m ft bsloulSD: Alt. HP 

Air. LSD: I 1  II 1 (source) 
4 2  BPtar 4 h  ah42 

Level - 
" 

~CML) :  f t  belov Ft b e h  LSfl 
Date  - 
mean: - 
Dm#* 
quAL1i-t OF 
WATER DATA: Iron Chloridm 

I' w P P  

SP. Coduct 
TS 



M 
~ e i M e - l o a n i t u d e  8 I I 

d a a  d I 8 

HY DlOGEOLOGlE CARD 

I? *tim: 
1 

h b b m i m :  -, - -- -. 

0) (e) m a)q m ((d (tE 
of dcpna8imm ch.-1, dun=a, flat. bLlZW, m i d ,  

re11 rim: (61 In (8 )  Cr) (n) m 
offahma.  psdiaanr, htltdde. rarracr. d u l m d q .  -119 f i t  = 

I G J  _Mcrm: 
mymtrs marler a q u i f e ~  f o m t h ,  grovp 

K I  :I 
tithoIogy: K l  rJ WL: rt 

QZl Inngth of 
WtlE opm rn: 

w 
ft mJ tep ft L E J  

%m: 
m y r m  s c r i m .  Q mquifu, f-tion, youp 

KJ OrIEs*: 
Aqui far 

tith010gy: n ickwm,  

L 3  
f r  

Liil GmEth Of 
--El open ro: 

33 
Intcrv.1. 
Scrcrmd: -- rm Depth - 

ti a 
C ~ t h  to 

! a n n o t i d t t d  - rock- ft 0. am:  
Depth Xa 

-0 
basaeent: E t  Sauree a€ data: 

SurElcIml FJ - in~i~trmtim 
matrrlml: -- t&,l chut~~ttti~ticm: 

CocEf t c tmt  C m C f  iclmt 
7 rans: - Stofage: 
Coeff ic ient  
P c m :  ppa - 

I P  



ANALYTICAL NOTES 
, _ ..+ , > _ _ _ - _  __--- --. .____- _ . , , -. . - * -  - - - - r - -. - . ---- . p i,,bi ,:I . p;ra..-< 

l o c o  ti o n 7 f F l t h L L & L  . -. - - .- . . Counfy . . - 

kurce n m r n w e l ~  . ' D t ~ t i ( h ) -  ~ i a m '  (in.) 

C a s d  to I f t )  Date drilled Poiniof eoll. H O U S ~  #I. - 
. - . - . . .. -owner . -  71 8 && W , Sad-. (USAF) 4 -. . 

trra-,,t L - .. . Use Domestic . . - .  . A 

WBF WE' 17  - . 1 
- .  

yield- 
. .-.-. 

Tcmp{'F) ' - A p p G a r - w i ;  "t+t*kr 
Collcicd 7 1,'19,<9 , BY j S m t  -Slieale - ...- ' 

2. . 

Abs. I 

1 .- 

tab. NO.&~- 43 e3 Field No. - 

ti" 

MI ntd #- ~.tro 

R No. 



LnL No.GI- 'I3g3 

I 

- std la0 
sample 912'3- -- 

- atd 1 oo 
%. c Sampk - - - - std - - - 

I 

ppm 

Specif it Conductanem 
{m~emrnhor a 25O C )  

1 Lf 
J 

I R K C I  ' " I .  ~ ~ a n p l e k  

PH 7-b 

Sum 
H 

2 
3 Rssidvcanevop. d l 8 0 0  C 
rll 
71 ml 

BY Date  

- .  I '  - a*. , . . .!zi/3:?,?+., ', . -... ' P X .  ' f r -  m-- ,,-+ 

*I 
m 

.. ' 

- 
, . 
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AHALY TICAL NOTES ...... - . . .-.  .'?'" :- C C . " P * " * ,  .. -. _...*,- . *--.--- - I -  - . .. * - -  .-... - . 
:.A.5;-.''i-4ri1....: 

71Rth A2.C. & W. Sqd? b e e  ti on . -. -, - . . ... - - L u n Q  . . .. 
Storage Tank Source p :. .. .. ~ + h  if+) D'iam [i-n.) 

Cused fo If+) D a t e  drilled point, o f  coll. .. .. . .. -- . .. .- - 
. . . * . . - . - - -Owner -.. - , . 

Tmnn;lsn, .- ... : - " ' e D c r m , -  
WBF WC - . , .... ~i61d 

.- -. . - . , 
f emp (' F) -&ppeat w g. ~ . ,  . - . -  ..,,.... - .  . ? _ .  . . .  _ *  

~ o l l e c k d  7 7  - 79 - 5? , ?I < +  - - - By 1 '- -. 

Ah.. 

Abs.(Al+Fel 

. - -.. 

-. . 

Abr. , . 

Field No. R No. 



- - 
Lab. Hb. b L  4344 - 2  : C ~ C , .  IC" 

. . - - -  . . 



ANALYTICAL NOTES . -.. ' -___.  _ . ..- - .. .-..-- - 4  -1  - - - __ . .  _ _ A  - .  .- - -  -- C .  

; .' : ' . " '  3 

~oca t icn  A R k h  A - C . W - ~ q d - G u ! t r  
burs* T I  7 F rp u Depth (ftj Diam (in.) 

Cosd  ta (ff) Date drilled - ~ o i n i  of cot!Y- - 
. ... Owner- 

. . 
Tremtmcnt U s e  

WBF 1 WL Yield 
temp (O F) 
Collcetcd . . - .-. BY S/Spt. P a s h b 2 ~  - - 

~. . _ . _ _  . - .-- -. - 
A b.. - *  3 w - -  - - ' -  I 

2 ' I 

A l -  , 
ml 

Abr (A l+Fe l  

Abc. [Fs) - # 
I 

Fe, &I - 0 ,  / /  

Abr. * n 6-0 
M I  rtd 

Mn, mi 6-61 

A b.. 

I 

Lob. No. 611- 4 3  qg Field No. - 

/ 
/ 

r 

N o 3  
z'* ml I*L - ,02-  

Abs. . EbC 
MI sfd 

1 
R No. 



Lab.No.CaF 434f <- 

epm 

I 

d 

/, 4 z d  

7 R /  Total ions, epm Difference, epm a*-5 & l ~ c r s m t  dtff etenc* 2- /* 6 

PPm 

ml 

m l  

- - 

. . -  - - - .  0 

PPm =Pm I 

x 3 /  0.14'. Na 
Rending Avg - rtd 100 

40 ~ P F Q  - - - 
a i d  - -7 

1 

K J 
4 @  

Reading A W  - rtd l o o  
S m p l  K -- 

~ t d  - - - 

I 

- mli 

~ 
. . . - .  

Total anions 

- m l 

I 
T o k l  eahons -/ /, 8 6 



ANALYTICAL NOTES _ 1 .. -. ,. .,. . . . ._.. - L .._ . - - -  . - .. . - 
- f .  . . I , . - -  . 

k a t i  o n n f l f l G u W  
Source t .. Depth (ft) Diam (ii.) 

Cased to (It) Dait dtillcd ~ o i n i o f  coll., P' . e 
- . . - -.  . Owncr 

Ttetltmtd Use 

W M  - wL, Y icld I 

.- . . ,  - .  - 
Temp (O F) Appcb'r. w x .  

1 7  -- 4 .  - BY SJflet -  ~~ Colleccd -. . I 

. A1 

Abr. 

Field No. R Ho. 



. .. 
Lab. No. b C  4341 ." 

- r 
Na X3 

Reading Av!2 - ctd 100 
4). 0 h m p l e  - - - 

-s*d- -- 

I Sum 

Rmding A W  - nH 100 
. S a p k  a - - - -  

. t d -  - - 

Color 2-0 

BY Date 

- - -  

, ...-- - - - . -- +-..- .- --- 

Revb wad- /f - 3 d d ~ 7  

-- ~ . . -  

Typing chctked 

- rnl 

m i  

Tom l c otrons 
/ 

3 . L 2  . D  Percent difference - Total ions, mpm Bifftmnes, epm 0 . 3  

m l  

Total anions 

/ 
v 

/ ,go 

1'  
> - .  
f l  

/ , P i  
, 



1 

1 I 
F 

b c a ~ c . ~ d  
Source ~ ? ~ A I Y A J J -  A ~ / ~ / - . Q D I N  ' ' P - J J *  

r, 

Date drilled Cosd-k (fq3, .. . P oin', 

. . 
, T& (O F) Appear. n X .  

Collected 7 7 0c-r ,Li'p 1 

. . H . .- .. -- - 
-1 

" - 
0 . 5 q  -. 

. < 

I f' HI mtd *@&, s .7&?.b7/m, 
4' 

f ml 

1 J-/ 3 
/ 

,290 . 
, S P B  
- P 7  P - - ,  I I 

J 

ME, L A  /nn _I n. ~ 3 2  

Ab.. R, .O 
MI .td 

w 
7 o.oS--  

/ 
0. a* 

NO, 
~b.- 
MI std 

i 

Lab No. GI- 45 82 * Field Ho. R No. 



# " .: . .T,.&X7 
Lab. No. - 

,&--- . - - - ---. - -- .- 

Reading 

*+d 
avg 

- - -  100 + - - - .-.-..-- 

- -... - -. 
" 1 
J -.  

Total iiens, epm //- 

Sum . . 

m 143 - 

I By I Date 

Cak. theekhd - 
J 

Rmvkwed 



Am H a o g  -4 

= -BERM& Caff6r~~ 
a7/a +& /&a J -Jp 

IKseh, : 
epm t H  -5AdL 
epm Co ALL 

Curve --- 
OTAL ALKALINITY as C 0 3  

I 
D 
I 
1 

Pher 1958 ow o + s ~ s a  DATE STARTED SZ'V drbd ~ ~ C H E M T S T  ~ L B  

a L Y , L ~  DATE COMPLETED 9 -& 69 CHECKED 



A ~ a r n p l t  F a  X -12-, 
Fac tor  Mn X .04- 

F X.O!5+ 

A s a r n p l ~ ~  

Foc to r  . ~ n  p ~ m m  
1 

m9- 

Asamplm 

Factor  cf P P m l  

COPPER 

A mg- 

Asample Foetar 
Aco lor  

Aeor r .  Cu  P P m  

L E A 0  

I 
m i  

A m9- 

Asample 

F a c t o r  Pb PPmlP 

Z I N C  m l 

A mg- 

Asornple 

F a c t o r  zn  @ P m r  

A R S E N l C  rn 

A mg- 

A sarnpla 

Foc tor 4 s  ppm I 
m 

A .  "'9 - 
Asample 
I 

F a c t o r  PP m 1 



GROUND WATER 
! Loc.No: 

: -: u/ ,j/ 

: &5AF PPTHBL~.  Y 

LAB. NO. 
r-t 
dam e No, 

fi, .NO. : 
".ln ' 47~#7dd $@ #&& 

x 
,p/t/,q.~A*/LEsrT Y- Owner 
9,s ~ A C  8 1 ~ ~  

0 

G k s  - &SAF 

Disch. : 
C A L C l U M A Z Z - m I  MAGWESIUM 

"F. " : epm TH JlaA 
- - 3.00-4 

hgency : VSHF PST cpm ~o 
Remarks t rhd g.4 tpm M q a  

SI LIC AL~I  IRON (dis)-mll l R O N l t o t a l ) ~ r n t  I 

A 4060 r n g H  

Factor 0, EB 

A sample a 

SOD11 
~arnplle -/%T S o m p l e . A % T *  #*'- 
Curve -A&- ---------3-c- 

13.29 K PPm Iz7-1 OTAL ALKALINITY o s C O 3  
NQ VPm 

SULFATE 10 CHLOREDEd3-mmf F L U O R I D E J n r n l  
os HCO~~N;~~ or C ~ C O ~  

0, /6-3 - 0, /Q I m l =  0m5m9 a -f,o p -C,o27 NlTRATE 4 4  rnl BORON ml 
c,#S-A 9 s  8 * ml Ag2SQ4 

Corr. ml ~ A m g b , l t ~  A mg- 
Foctor a Factor 

rng Std A somple A A sample 

SUM j / /  H A R D N E S S a m l  OimNa pH epm 
j as C O C O ~  ~ ' C O  

T/A f t S P E C I F I C  470  u 
, QISSOLYEO 

CONOUCTANCE 7-4 " O.M~ /.Hc~ 
,SOLIDS m~ 

C ~ L O R  
R ( K C I )  A LUZLSOQ 

4 

1 R sample /I 
-+. ' 

/ Nrr S C l  73 
T U R B  

I A -nmP7  

I I C a  
I 
1 
I 
I 
I 
I 
E 

> 

Pdma 1958 ammra=8.  D I T E S T A R ~ D   CHEMIST fie 
d r p m  PATE C O M P L E T E D J r . C H E C K E D  5% z? 



, 

ALUMINUM m l  

L m g -  A p p a r - A t  

Ararnpl t  F t  X -12-, 
Fac to r  Mn X .04- 

F X.OS+ 

FPm nu 
MANGANESE (qua1 1 J m  1 

A mg.- 
SPOT 

A sample 

F a c t o r  Mn p~m- 

C H R O M I U M  ml  

A mg- 

Plnamplr 

Factor  Cr ppm 1-1 

COPPER m l  

A mg- 

A s ~ m p l a  F o e  tor 
Acolor 

Acor r. Cu  PPm - 
L E A D  

n 
m i  

Asomple A "'9- 

F a c t o r  Pb P P r n l I  

ZINC m l  

A mg- 

A ~ ~ m p l ~  

Fac tar Zn PPm-] 

A R S E N I C  rn I 

A m9- 

A sompln 

Factor A s  PPm 

-ml 

0, 
m l  

k mg- A -  me- 

A sompte A sample 

F a c t o r  ppm 1-11 F O C ~ O ~  PPm =I 



I 
I 
I 

I / I 1 A! 
Paher 1958 o m  07aaes DATE STARTED 8//?/4Y CHEMIST d ' K  
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A I P ~ ~ J  I 
MANGANESE (qua!  a m  l 

i% 

F a c t o r  - ~n ppml- 

ALUMbN UM m i  

Foe tor C r p p m l  1 

COPPER m l  

Asampla Factor 
Acalor 
Acor r. 

m l  

F a c t o r  Pb P P ~  11 

A s a m p l e  

F a c t o r  

A R S E N I C  

R s a m p l e  

Sac tar A s  PPm 

m l  



GRQU_E,~D W A T E R  
: CJE, 

A A B .  NO. gct5  
,NO: WELL DATA I I I 

?. Pt. : water g u e x y  ,. 

h e  : 
- 

D r i l l e d :  
: ~ t .  C: In. 

tsed : Ft, t - 
. gl packed: 
Use : dmestic . - - 
Owner : USAP 
G i S c s  : 

S ~ k 8  : clear at collection 
Sl LICAArnl ( l ~ ~ ~ ( d i r ) ~ r n l l  l ~ ~ ~ ( t o t o l ) & m l  

I A sample ,- Asompie I 

CALCIUM am ml MAGNESIUM 

epm TH 

A d T  
d.d  0 

epm c a  .6.7*/, 
r epm ~ g - u  

S i q  p p r n ~ l l  f e  ppm Fe pprn 0 . 0 0  sGr 
SODIUM +-- dil POTASSIUM O dil 34 s' 

Sornpte&/o~ sample /Pf3 %T 
Curve e=- --I------------ 

TOTAL ALKALINITY 0s Cog 
NQ PPm 

ORON - m l 

/ 
1 

mg- 
+ Factor -- 

& #/5  
mp s td 6 A sample 04oqr A sample.- 

so4 ppm- CCI p p r n ] i , c ? / I  F ppm -1 ~ 0 3  P P ~  B B P ~  I 
H A R D N E S S S ~ I  %Na epm epm SUM 

0-9  L as CaC03 ,q Co 
T/A f t  SPECIFIC 

C03 
. A %  3- 30 2a 

DISSOLVED 
CONDUCTANCE 

8. cro C'OLOR 
LMCJ .+HC&J #, ItO 

,so~ros ~ I I  - 
2'# w R (KCI) 579' &SO, 

I f i  
R sample TG --Na a. a6 CI 

8 K ,@.#/ F 
T o t a l  

=I 3 o.o/ 
~ ~ ~ 3 ( ~ - ~ ~ ~ *  Mlcromko~ 70 E 

N 4  4 -  ' 
~.~.ppm-[ Non-Carb r&1 a t  2 5 a ~ m I - / . 6  

/, +.5/ /, 4 2  13 
Sum Sum I 

- 

P i 6  -, 7.38 H, 1 6 4  s /a b L  ! ' 
C& 

t 
I 

I I 
I I I 

Palm- 1958 O P Q I ~ ~ S ~ =  DATE STARTED F w c  CHEMIST 
& DATE COMPLETED 7-'P47 CHECKED, 
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ALUMtH UM m t  

L m g -  Appar .  A1 
' Aaample F E  X.12-  

F a c t o r  Mn ~ - . 0 4 -  
F X.O5+ 

COPPER - rnl 

A mg- 

Asample Fac tar 
Acolor 

Aeorr. CIJ PPm 

MANGANESE u l  rn l 

A mg- 

Q s o m p i e  

Fac tor  Mn pDm[l 

CHROMIUM ml 

A mn- 

Anamplm ', 

Foctcr C r  p p m ] l  

A "'g- 

Asomple 

F Q C  tor PPm 1) 

f uc Pb p p m u *  

Z I N C  ml  

A mQ- 

Asampte 

F a c t o r  2. P P m n  

A R S E N I C  rn l 

A mg- 

A sample 

Factor  A s  PPm I, 
m l  

A m9- I 

A sample 

Factor ppm D 

A1 PPm I. 
L 

L E A 0  
I, 
m l  

A "'q- 
A sample 



4 * .  

I Amsample Asample - Asample ~ ~ 0 3 0  - m l 

S i O p  pprnl-1 Fe PPm 1 1  Fe pprn - m- 
I SODIUM dil IPOTASSIUM dil 

- L 6= -dldd I c" 
& y M P  33 7) I I 

X 
F:ICa+Mq) epm No 

SAR 

Palmer 1958 o m  erases O A T  E STARTED CHEMIST 
DATE COMPLETED CHECKED 

I 

- - -_dd-- I I -dC-I-  

TOTAL ALKALINITY as C 0 3  

, 
. S H C O ~ [  a5 C0CO3 0 
NITRATE ml BORON mi 

ml Ag2S04 

A mg- A mg- 

Sample %T Sample %T 
Curve 

ppm 0 ma PPm 

F L U O R l D E m l  

Corr. r n ~  

Y 

SULFATE ml 

1 

mq Std  

C H L O R I D E ~ r n l  
I ml = 0-5mg CI 

f'd7.d 

so, ppm 1-1 CI ppm 1 P P ~  n 
1 

SUM 
- 

f / A  ft  

DlSSOLVEO 
SOLIDS 

~ . ~ . p p m n  

H A U D N E S S m I  
as CoC03 

q-'t @ 

\ yC 6 
T o t a l  ml 

% N o  PH 
Ca 

SPEClF lC 
CONDUCTANCE 

7.1 
Mg HCO 

COLOR 
R(KCt)  d3.K so S% 

R sample 7~ a - NO 3. 0-3 cr 
T U R B 

K F 

I o . * l  t4o3+NG 
HC03 (0.82) 

Non-Cwb 1-1 
Micromhos 

a t  25'C 1x1 Sum Sum 



' 

ALUMINUM r n l  

-mq- A ppar. A l 

A ~ a r n p l e  F t  X -12- 
Factor Mn X .04- 

F X . O S + ,  

~l@Pml-l 

M A N  GQNE S E (quo1 ) m l 

A ='9- 

A s o r n p l ~ ~  

Fac tor  Mn p p m l I  

C H R O M f U M  mi 

A m 0' 

Anamplm 

Factor  Cr ppml-1 

m l  

A m9- 

&sample 

F a c t o r  PP m ]I 

COPPER m l  

A mg- 

Asomple ' Factor  
Aco lor  

Aeor r .  cu PPRE 

L E A D  
1- 
m I ,  

A mq- 
A sample 

Fac l o r  1- 
Z I N C  am 1 

A mg- 

Asompie  

F a c t o r  2 PPm-1' 

A R S E N I C  rn l 

A mg- 

A sompla 

Foctor A s  PPm I" 
m l  

A "'9 - 
A s ~ m p l c  

Factor  







UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

esw 

WATER ANALYSIS 

Lmtion County 
Source 
Point of colh w 
Owner Treatment 

Use Gage height (ft) Discharge (cfs) Temp 

Lab. No, Field No. 
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DRINKING-WATER SOURCES 

(Data from the files of the Indian Health Service) 
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WATER SOURCE INVESTIGATION 

PREPARED BY 
Arthur D. Ronims 

Offdce of  Environmental Health 
Indian Health ServSce 
3350 Commercial Drive 

Anchorage, -Alaska 





YEAR DRILLED LQCATI-ON 
* 

1977, January Powers Creek 

1977* January Sprl ng source, 
A. F. HI11 

1977, February Bluff  regfan 
FAA s i t e  

1977, February Unalakl eet  
River 

1977, Febwary Powers Creek 

1977, March Powers Creek 

DEPTH - WEhlS DRILLED BY 
DIAMETER:, SOIL: - WATER: m: ' c o M M % H S - ~ J N ~ $ S  NOTED 

--- ,-- 

6", 46' Sandy, low 
silts, water 
frozen 

6", 50' S i l t ,  , - N o  water 
Cl ay 
frozen 

6IRr 50" Clay, NO water 
mr ck 

Gn, 49' Clays, Nom 
b 

sand, 
gravel 

6", 34" Sf1  t, Fresh, - 
' sand & Clear 

gravel 

.6'\ 35' S i l t ,  Good 
sand, water 

4 gravel ma.-. 1 - 1 1  

N A 1-2 GPM maximum 

HA 
I .  

Dry Hole 

N A Dry Hole 

N A Dry Hole 

Good, Appears t o  be excel 1 ent 
40 + GPM source 

Low N o t  adequate as source- 
3-4 GPM - .. .. 



Dsmage to . . 
Accef s Access .Tranrmt sslon Potential 4.. 

to Gallery t o  Gallev Llne Potentfa1 of Flood Damage ' PotenHal 
Potentla1 Site f o r  S j t e  for Qu ri ng Onshore POW- Damage Durf ng Sprf ng 6 Contam3 nation 

Water Water QuaJlty,Maf ntenance k ln tenance  Floods we t h  Rellabllity Avallabilfty T T R k  T r e a t u p  intake., Sources o f  
Source Supply w/Ff 1 tratfon DurIng Sumner During Winter Block Ice ofSouree L R e l a b l ? f t y  Onshorefloo orP.lpel-lne,.::'Ir'atershed---. 

Exlst ing Not adequate Poor (imn Poor: slough . Good: snow HIgh damage . Poor Good (uses ' Masashlng out Yes, +P Yes, Musk Ox 
Trail I n w i n t e r  andco1or.In erosslng machine Potential ' FAA stand of exIstSng Buildfng Fa m 
Creek months. Less w i  ntet) #5 requf red ) l I ne  .Is has flooded ;" 

than 20 gpm possl bf e 
f n wlnter 

Good Good Power 80 gpm Good tow damage ' Good Good , None None .' M i  nfml 
Creek can be (road access) (road) potent fa1 would use I . 

.Increased 'i 
stand by 

wfth more generator i s l t e  develop- with  power g .' ment line from . 
- pumphouse 

It: 
t 

Unalakleet Yes Potenttat . Poor MI? Goad . hfgh damage , Margtnal Good, FAA . k s h f  ng out bank emslnn :~ infmal  
River Unllmf t e d  . salt water requfre a potentIsl ( sa l tyaa  tstnndby o f  exfstfng may interfere ' 

S ~ P P ? Y  intrusfon b o a t o r  t imes  l fne  1s  wf t h  the  4 .  t4 

durfng hfgh- slough cmsslng possible collection ,$,. 
t ide  system . - ... 

North Yes Good Poor ui 11 Poor: snow High Good Would require Hashing out Bank e m r w  Mlnlmal 
River Unlirnfted - requlre 4 . machfne damage overhead power of existing may Interfere 

supply wheel drive steep hf1Js potential l4ne line i s  wi th  the 
vehicle 8 possible c~llectfon 
miles  . I 

system * &,5' 
iF  

- Dam on Yes Poor , Poor Good: snow Wfgh damage Poor: high - Good FAA Washing out None Yes, Musk Ox 
Trail 40 + gpm machfne potential Ironand standby of exlstfag Farm . 
Creek eol or l i n e  f s 

I possfble 


