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CONVERSION FACTORS

Multiply By To obtain
millimeter (mm) 0.03937 inch

meter (m) 3.281 foot

kilometer (km) " 0.6214 mile

square kilometer (km?) 0.3861 square mile

cubic meter per second (mfs) 35.3107 cubic foot per second

cubic meter per second per 91.49 cubic foot per second per
square kilometer [(m*/s)/km?) square mile

liter (L) 0.2642 gallon

liters per second (L/s) 15.85 gallon per minute
liter per day (L/d) 0.2642 gallon per day

In this report, temperature is reported in degrees Celsius (°C), which can be converted to degrees Fahrenheit (°F) by

the following equation:

°F = 1.8 (°C) + 32

VERTICAL DATUM

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929—A geodetic datum derived
from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level

Datum of 1929.
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Overview of Environmental and
Hydrogeologic Conditions at Unalakleet, Alaska

By Joseph M. Dorava

Abstract

The remote village of Unalakleet is on the alluvial plain of the Unalakleet River in northwest-
ern Alaska. The Federal Aviation Administration has operated airway-support facilities at Unala-
kleet since 1942 and wishes to consider the severity of contamination, the environmental setting,
and hydrogeologic conditions when evaluating options for compliance with environmental 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 millimeters. Wet tundra vegeta-
tion surrounds the abundant surface-water bodies near Unalakleet and barren beaches extend along
the coast. Unalakleet obtains its drinking water from an infiltration gallery near Powers Creek
about 7 kilometers north of the village. Surface spills and disposal of hazardous materials com-
bined with storm-surge flooding in Unalakleet may affect the quality of the drinking water. Alter-
native drinking-water sources are not locally available. More distant surface-water sources may
provide drinking-water alternatives for Unalakleet; however, their quantity and quality are
unknown.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway-support and nav-
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate-
rials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or)
disposed of. To determine if environmentally hazardous materials have been spilled or disposed of
at the sites, the FAA is conducting environmental studies mandated under the Comprehensive
Environmental Response, Compensation, and Liability Act and the Resource Conservation and
Recovery Act. To complete these more comprehensive environmental studies, the FAA requires
information on the hydrology and geology of areas surrounding 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 Unalakleet, Alaska. Also presented in this report is a description of the
environmental setting of the Unalakleet area.

BACKGROUND
Location

Unalakleet is in northwestern Alaska (fig. 1) at about lat 63°52' N, long 160°47' W., 240 km
southeast of Nome and 650 km west of Fairbanks. Unalakleet is a small remote village on the east-
ern shore of Norton Sound near the mouth of the Unalakleet River, and is accessible only by air or
sea. In 1990, the population of Unalakleet was 714 (U.S. Bureau of Census, 1991). The village, an
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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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airport runway, and many of the FAA facilities are about 8 m above sea level on a narrow spit of
land between Kouwegok Slough and Norton Sound (fig. 1). Additional FAA airway-support facil-
ities include navigation aids identified by radio towers east and north of the runway (fig. 1).

History

The FAA or its predecessors have had facilities in Unalakleet since 1942 when the military
used the site to ferry aircraft to Siberia. Former Department of Defense facilities in Unalakleet
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 found in an Environmental Compliance Investigation Report (ECIR) of
the FAA facilities in Unalakleet (Ecology and Environment, Inc., 1992).

PHYSICAL SETTING
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 1941-87 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 mm of snowfall. The months of great-
est rainfall are July and August and the month of highest snowfall is November. Mean monthly and
annual temperature, precipitation, and snowfall are summarized in table 1.

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

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

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

Temperature (°C)
Mean
maximum’ 121 -119 -84  -13 76 127 162 150 105 08 -74 -132 07
Mean
minimum? -198 202 -181 -104 09 53 8.8 7.7 25 60 -141 -206 @ -72
Mean -160 -161  -134 59 33 90 125 113 6.5 26 -108 -168  -32
Precipitation (mm) Total

122 112 14.2 12.2 16.3 29.7 59.9 90.9 574 25.7 13.7 122 3556

Snowfall (mm) Total

1245 127.0 139.7 88.9 229 0.0 0.0 0.0 17.8 1245 1702 1321 9474

'Maximum, for period of record, 30.6, July 1972.
2Minimum for period of record, -46.7, December 1974.
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Vegetation

Vegetation in the Unalakleet area consists of a closed spruce-hardwood forest inland along
the Unalakleet 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 (Viereck and Little, 1972). The for-
ested riparian areas have widely spaced, mature white spruce, black spruce, tamarack, white birch,
poplar, and cottonwood. Undergrowth consists of willow and young cottonwood (Sloan 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 low-growing shrubs (Viereck and Little, 1972).

Geology

The geology of the Unalakleet area has been described at a reconnaissance level by Cass
(1959) and in more detail by Patton and Moll (1985). Bedrock exposures are not at the FAA facil-
ities in Unalakleet. Volcanic graywacke and mudstone are exposed along the coastline north and
south of Unalakleet 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 Unalakleet River (Patton and Moll,
1985). Drillers’ logs indicate that the depth to bedrock is about 12 m near Powers Creek, 7 km 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 Unalakleet did not reach permafrost within
about 10 m below land surface (Ferrians, 1965). Drillers’ logs from wells near Powers Creek indi-
cate that the top of frozen ground occurs at depths ranging from 4.6 to 15.2 m (appendix 1). Areas
adjacent to and beneath streams and lakes are typically thawed by the heat from these water bodies
and generally are unfrozen (Ferrians, 1965).

Organic-rich soils in the Unalakleet area are characterized by a thick peaty 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 characteristic mottled, dark-gray appearance (Rieger and others,
1979). The predominant silt loam soils are developed 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 village. 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 drain to the south and west. The Unalakleet
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 late May or early June and increases again during heavy rain-
fall in late 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 km? upstream from the
mouth at Unalakleet (Sloan 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 (m*/s)/km? of water in August, and between 0.0 and 0.003 (m*/s)/km? of water during March.
These values are almost the extremes for unit discharge 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

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 1965, 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 Unalakleet was caused by storm-driven waves.
The flood inundated the entire village and had a peak stage of about 6.6 m above sea level (Harlan
Legare, hydrologist, U.S. Army Corps of Engineers, oral commun., 1995). The Corps of Engineers
plans to use the recorded occurrence of floods in Unalakleet to produce a refined approximation of
the probability of storm-surge tide flooding (Harlan Legare, hydrologist, U.S. Army Corps of Engi-
neers, oral commun., 1995). This refinement is required because the 100-year storm-surge tide is
currently estimated to be about 23 m high in the marine area near Unalakleet (Brower and others,
1977). Storm surges usually occur during the fall when Norton Sound is free of ice. Strong, persis-
tent, onshore winds 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 m (Brower and others, 1977; Hartman and Johnson, 1984).

Although not the primary source of flooding in Unalakleet, overbank flooding on the Unala-
kleet River also is possible and may affect the village and the FAA facilities along the river. During
August 1983, Sloan and others (1986) found evidence for a flood with a peak stage of about 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-
frequency calculations were made. On the basis of regional-flood characteristics (Lamke, 1979),
estimates of the 2-year flood and the 50-year flood for the Unalakleet River at the mouth are 600
and 1,240 m>/s respectively (Sloan and others, 1986). The potential for flooding at specific loca-
tions along the river, however, is difficult to evaluate without detailed investigations of flood
heights and local topography.

Ground Water

Because of permafrost and the low permeability of bedrock in most of the area, ground water
is recharged and discharged principally in the alluvium along stream courses (Sloan and others,
1986). Surface-water drainage from the Nulato Hills north and east of Unalakleet enters the North
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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, located between the
Nulato Hills and the coast northeast of Unalakleet, is planned (U.S. Army Corps of Engineers,
1990a, b and 1991a, b; Woodward-Clyde Consultants, 1985).

Although few details of aquifer characteristics are available, Selkregg (1976) states that the
alluvial plain of the Unalakleet River can provide as much as 0.6 L/s of ground water. Furthermore,
Williams (1970) states that ground water is available in a similar environmental setting in an unfro-
zen alluvial aquifer under the Koyukuk River about 150 km northeast of Unalakleet. Marine gravel
and sand in spits, barrier bars, raised beaches, and some deltas near Unalakleet may contain small
quantities of fresh-water. These features are known to contain ground water in the Nome area; how-
ever, heavy pumping or seasonal storm surges may result in saltwater intrusion into these coastal
aquifers. Ground-water investigations at the nearby villages of Koyuk, about 120 km north of
Unalakleet, and Shaktolik, about 50 km north, which are in a similar climatologic, hydrologic, and
geologic setting as Unalakleet, indicate that adequate sources of drinking water could be obtained
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 properties—is
given in appendix 2. A 8.5-meter-deep well that supplies water to the quarters area had a reported
yield of about 1 L/s. Another 13-meter-deep well reported to be inside a garage also yielded about
1 L/s. A third well at the Control Building was 9.4 m deep and yielded about 1.3 L/s of brackish
water from an aquifer that was 4.6 m below land surface. The 16.8-meter-deep fire well is reported
to contain saltwater, but its potential yield and exact location are unknown. On November 24, 1958,
a 5.1-meter-deep well at the Unalakleet 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 16 wells in the Unala-
kleet area (appendix 1). The USPHS records include wells that range from 6 to 33 m below land
surface. These wells were developed in aquifer materials ranging 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 excellent source of water
and yielded 2.5 L/s (appendix 1).

DRINKING WATER

Drinking water is provided by a public water system that collects water from an infiltration
gallery near Powers Creek (Environmental Services, Ltd., 1980). The village water is stored in a
3.8-million-liter tank and is treated before distribution. The quality of public water supplies is mon-
itored regularly, and the water supply must meet current regulations (U.S. Environmental Protec-
tion Agency, 1995; Alaska Department of Environmental Conservation, 1995).
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Water-use withdrawals of about 190 L/d per person were estimated for Unalakleet on the
basis of the 1990 population of 714. The water use compares with an average water use per person
of 1,960 L/d estimated for all uses for the entire State of Alaska in 1990 (Solley and others, 1993).

In 1977, alternative sources of drinking water for Unalakleet were investigated by the Indian
Health Services (A.D. Ronimus, hydrologist, Indian Health Service, written commun., 1977;
appendix 3, this report). Ground-water and surface-water alternatives were evaluated for their
potential to supply Unalakleet with acceptable drinking water. All local drinking-water sources that
were investigated (except for a single 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 (1987). A more dis-
tant alternative source of drinking water may be expensive to develop, but may be available from
the South River 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 for transpor-
tation. The 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 rainfall runoff during other times.
The potential for flooding generated by storm-driven waves is high, especially for the village and
the FAA facilities, which are on the narrow spit of land between Norton Sound and Kouwegok
Slough. Drinking water in Unalakleet is provided by a public system that collects water from an
infiltration 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 Lakes 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 regulations.
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APPENDIX 1
WELL-DRILLERS’ LOGS

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

APPENDIX A-1
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HOLE DIAMETER '
OEPTH R i
Bhcun mst PLITTETy, )7
PefTially FA BOTTOM OF FROST & MATERIAL __ 98

‘-"TS of ok -‘C SEASONAL OR PERMA FROST___/2€ kitt '
TTek . mﬁ Je Same cymTer

O~17

LN ) ’ 4 5y

7 - 20 s 9 ¥s “, WATER DATA FIELD TEST
/ FReten TASTE
APPEARANCE FRESH
)/'L 1 et/ AFTER 24 HOURS

/ !
RO - Lo el FKCZ,—EW/ IRON 4

r CHLORIDES_
(- : ———— TDS

PUMP TEST - STATIC LEVEL

PUMPING LEVEL e GPM
AFTER —HRS.

HIGHEST RECOMMEN

WILL STATIC LEVEL
TIDES

DEVELOP PROCEDURE _,/‘ ;

kn:STII'-‘!JI\TED MAN HOURS FOR DRILLING df HOURS FOR TOTAL JOB 4 g

crew AVOEK SN — ST LNTHery,



WELL LOG

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

'-,‘-_JCATION MNHLH ML tt-?q" ”0-3 DATE STARTED 9\" 7\"" 77

oaTE compLeTep, 2 — €& — 7 7

TOTAL DEPTH OF WELL_2 € r. cAsING INsTALLED &5

oritier Ll L ERSe

4
DIAMETER £

i SCREEN SIZE /V;'J wre. 24 Lenorn A A
HOLE DIAMETER '
DEPTH CASING DIAMETER
FORMATION
SOIL DATA TO 15 FT.
J i Eow W FEET THAWED O
-2 Mus K% BOTTOM OF FROST & MATERIALL L
- SEASONAL OR PERMA FROST
i Flue Cla)
B B e kM
WATER DATA FIELD TEST
| I‘\' TASTE 1
e 3 J/f. Jlow € / APPEARANCE F sf
- RN AFTER 24 HOURY_]
7 f £ IRON
- CHLORIDES
T
/ i ey focK-SHalL ToS
yeRy 11«RD
DRilliNT 4
yWiIN ; A
—_ PUMP TEST ﬁ r ér_ _ - STATIC LEVEL
3 o "‘.50 31“4 PUMPING LEVEL _J1. /' @ GPM
/) AFTER " Hrs.
4 I
HIGHEST RECOMME: D|=7b P RATE
WILL STATIC LEVEL [CHANGE WITH
TIDES /qr FROST

~ DEVELOP PROCEDURE ﬁ%
L:—.sruwua'l:t:' MAN HOURS FOR DRILLING 5 4
cew TN OLEF T = ST Hh 7o vy

HOURS FOR TOTAL JOB ;é-




WELL LOG

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

-JCATION uvales K LE_ET We - 4 DATE STARTED 2. = 7.~ 7 ;

bATE compLETED__A =40 =77 DRILLER L2 KK F= BANVDE 650/‘/
TotaL pepTH ofF weL_-F  Fr. casing msmLLED_l,Lq DIAMETER
crouT___4/A screen size /A . YA enaeru VB

STATIC WATER LEVEL __ L4 ~ Hgs. PUMPED,%_ _____cPm pRAwDOWN/FZ  FT

HOLE DIAMETER
CASING DIAMETER ,

DEPTH
FORMATION
SOIL DATA TO 1
‘ P FEET THAWED__ﬁ
o - 3 Myske ¢, BOTTOM OF FROST & MA'renleﬁ
. - SEASONAL OR PERMA FROST_____—
T 7 ’ \
3 5/ e ¢ /,y
e N
: r--g.'_?_\ WATER DATA FIELD TEST
) 7— HY Sl | Ten
¢ 7ixcp ., 2 APPEARANCE FRESH
SHrpy | AFTER 24 HOURS
~~ Y GHaef iron
CHLORIDES,
TDS /
PUMP TEST - STATIC LEVEL
PUMPING LEVE ) GPM
AFTER HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES_______ OR FROST

DEVELOP PROCEDURE -M
- ESTIMATED MAN HOURS FOR DRILLING_M HOURS FOR TOTAL JOB 5"/)

cven B D psan/- ST AWTHNY



WELL LOG

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

. - -7 - -~
luwomd)%’lﬁﬂ'lﬁr T oo pit g LR el o Tl oaresrartes B~ 15~ 41

DATE COMPLETED 2 =/<7 - 77 DRILLER LZZE8N = o/(7E R Son/
TOTAL DEPTH OF WELL_ 38 FT. CASING INSTALLED 22 DIAMETER /Y4
GROUT m/éé‘neeu SIZE ‘_7%4 7%_ LENGTH7%A/L—
STATIC WATER LEV. HRS. PUMPE DRAWDOW
HOLE DIAMETER DRiICT [ STHREEmM CHARvz[L
DEPTH CASING DIAMETER
FORMATION
, SOIL DATA TO 15 FT.
o -4 " ZCe A Y)A7K FEET THAWED .
- BOTTOM OF FROST & MATERIAL
5° . @ L E,’p"f: R ke . SEASONAL OR PERMA FROST
od ’ SLUE C1 =C 7
<M 4 V- SThect of sprd ~ feck A7 16°
& 20’ / -
p = 2 f_/”j C/ley | waTER DATA FIELD TEST
Xy~ - 32 Si/7y SAMD¥ TASTE
_ ) | AT APPEARANCE FRESH
7 C 18y THin LnSeb - 0 LIAIN LZT;HIDES
: Lv< Cley 7o N
1% E? GhesSay Lo
o d ZE PRoCK
PUMP TEST - STATIC LEVEL
PUMPING LEVEL @ GPM
AFTER _______ HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES S OR FROST

DEVELOP PROCEDURE

) ,
52 )
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB =

CREw iR Tl B T rsins




WELL LOG

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

dcarion 2/ PHIEET- LB T RS CRe2k_idoll Sl “oate startep _ R =/ 7-7 7

DATE compLETED_?_ 2 /23 |17 DRILLER 241K F ALr/27 ke’
TOTAL DEPTH OF wsu.'___ FT. CASING INSTALLED 24" DIAMETER _4_ "
crouT___2/77 SCREEN SIZE MFG.________LENGTH_Q 6~
STATIC WATER LEVEL HRS. PUMPED e GPM DRAWDOWN

HOLE DIAMETER
CASING DIAMETER

e FORMATION

SOIL DATA TO 15 FT.
FEET THAWED
BOTTOM OF FROST & MATERIAL
SEASONAL OR PERMA FROST

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

PUMP TEST - STATIC LEVEL
PUMPING LEVEL @ = GPM
AFTER ________HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES_______ OR FROST

DEVELOP PROCEDURE _

)

" ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW




WELL LOG

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

wail 17, 4 03_/0#77

J)CATloN UWAL AL EET-fowlRS CR22K - i B SRS

DATE COMPLETED__ -7/~ 7 7 DRILLER L228FPK [f2/D LR Scr/

TOTAL DEPTH OF WELL__/ 3 FT. CASING INSTALLED /0 2o [fe 2 DIAMETER _ &

GROUT ?}CREEN SIZE £17 MFG.%LENGTH a4
L GPM DR LEZE
AWDOWN

STATIC WATER LEVEI/ HRS. PUMPED @

HOLE DIAMETER
CASING DIAMETER

DEPTH
FORMATION
SOIL DATA TO 15 FT.
FEET THAWED ,
BOTTOM OF FROST & MATERIAL
SEASONAL OR PERMA FROST_S €4scmval -3 '
/) ' ‘2' S euaSowAl FrRIL
aarn miCE _-H
' 1
< 3‘5 Blus Clay WATER DATA FIELD TEST
TASTE
i 9 / Sarvd A Grrv. APPEARANCE FRESH ;
3 == e AFTER 24 HOURS
e —
IRON /)
Py, ’ Blue CleY CHLORIDES,
1/ g TOS
P yellew
—‘__—_,.-v-——-—-—_ C , @ /
PUMP TEST - STATIC LEVEL
PUMPING LEVEL @__ ________GPM
AFTER _________HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE wrry//
TIDES______ OR FROST

DEVELOP PROCEDURE __ //1!/ ﬁ
- '

) -
HOURS FOR TOTAL JOB o <

ESTIMATED MAN HOURS FOR DRILLING

CREW _fBr! DI/ — ST )74 ”7




WELL LOG

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

)OCATION C Tl 2as¢ Chee k=t ] P10, SDATE STARTED 3-"’/3" 77

DATE COMPLETED_3-/7~ 7 7

-7 - s
TOTAL DEPTH OF WELL_2 3 FT. CASING INSTALLED 20

DRILLER 28K rs 2 ZAS ciny

g
pIAMETER _& ~~

MFG. s/ LeneTH L

GROUT___J /A )
STATIC WATER LEVEL 222 S

HOLE DiAMETEg
CASING DIAMETER

few Cfcaub

SCREEN S1zE /2. //: 12
HRS. PUMPED

e_/= __GPM DRAWDOWN

2 FORMATION
A F€osT | SOIL DATA TO 15 FT.
o =2 Sedi — FEET THAWED
= k. V' Biue Clay BOTTOM OF FROST & MATERIAL X
2- 4 S/uSH SEASONAL OR PERMA FROST.S<¢aSewal @'~
‘ ‘ Probatl] SLe24
L} - é 5,;:-44?"&&#"‘/{
7 2 ¢ WATER DATA FIELD TEST
£ s / Vello? Cle) | Masre . Epeoh
v - // — APPEARANCE FRESH £——
= ) AFTER 24 HOURS
P Bl < (l) IRON
Lt a4 GrRave] CHLORIDES,
)3 | "Baited DFV — DS
! RLue 1)
_/_
E—:L&———'—‘——- S,gr_fgsfc'ﬁ-'( _ ;
VAt R ~ S KpllhS pump TEST _ > _- STATIC LEVEL
11 - R/ Blee Cie ) PUMPING LEVEL e/ GPM
FTER HRS.
2l- L Yattew Cley AFTER __/___ HAs
-— -/ C/“' * -
(‘ R 3(, g?/:{::”{' Gﬁ‘az/ )/JJ 0;76 Oﬁ_’%
3¢ ~ S0 ~ G KD ¢
3/ o AL HIGHEST RECOMMENDED PUMP RATE
zi- 38 Blue Cle /| wiLL STATIC LEVEL CHANGE
2% 2eD foec K TIDES________ ORFR :

"ADe lyuTel

DEVELOP PROCEDURE .//7 P

. STIMATED MAN HOURS FOR DRILLING

CREW /= // 2.5 < 7 -,

HOURS FOR TOTAL JOB

e/

J 4



WELL LOG

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

_OCATION4L1BLBKLELT - fPomz £S CPeeK— LV 119- gDATE sTARTED S = / /-7 7

DATE CompLeTED_ A= /7 - 77 pRILLER ZZLLN T A2 FRSAY
TOTAL DEPTHOF WELL___________ FT. CASING |NSTALLED§_14’0 //"D DIAMETER

GROUT SCREEN SIZE MFG. LENGTH

STATIC WATER LEVEL HRS. PUMPED @ GPM DRAWDOWN

HOLE DIAMETER
CASING DIAMETER

E
Ll FORMATION

SOIL DATA TO 15 FT.
FEET THAWED
BOTTOM OF FROST & MATERIAL
SEASONAL OR PERMA FROST

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

PUMP TEST - STATIC LEVEL

AFTER _________HRS,

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES —______ OR FROST

PUMPING LEVEL @ : GPM

DEVELOP PROCEDURE

it

" ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW




-~ LOCATION

WELL LOG

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

-t

DATE COMPLETED__3-2 = -7

TOTAL DEPTH OF WEL _;'3_/___
-,

o) )
Bl o el-2VEES cReek W2/ M2.7  DATE STARTED B-RO~ 7

73
/

DRILLER LZEON _F~ AP ELS Chs

FT. CASING INSTALLED _<2/

MFG.

DEVELOP PROCEDURE / /

)

Lo i

" ESTIMATED MAN HOURS FOR DRILLING

CREW

7
DIAMETER é‘ﬁ

Leeni /i~ &

’”

o724 m prawbownZ

SOIL DATA TO 15 FT.

FEET THAWED

BOTTOM OF FROST & MATERIAL
SEASONAL OR PERMA FROST

TASTE

- T r ‘
% L"s}fe.k of SrAnD « Reck 2 /5
WATER DATA FIELD TEST

APPEARANCE FRESH
AFTER 24 HOURS
IRON

CHLORIDES.
TDS

PUMP TEST / +/] . STATIC LEVEL

PUMPING LEVEL @ GPM

AFTER Hes.

HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH

GROUT p7 2. SCREEN SIZE 372
STATIC WATER LEVEL __ 5. HRS. PUMPED
HOLE DIAMETER
CASING DIAMETER
DEPTH t FORMATION
sl CeaSonitl FhesT
2. gy’ ) |Broow crey
oS o T [SAmo v e U]
o - /0 t.u:.fe af Cley A7 7,
Vo Ml 47 Velled ey
2 - 19 Blue ClalY-TH
2 - 2 e //p:v C/dy
ot GRI fl-
P Ey PRAASEAl!
sl SrnIN QRee]
= 2% Sifry- proe HY
w6 Yelle ¢ lay
ey
{= 37 SpRAD & (A )
7-2¥ Yellew) ~C/< y
8- 07 SPWD - IHFD
. arare A
7- 3/ Ve Jow </ny
S
=/ Z?/‘-"C C /e V
!
Screenvey FrRpwm |31~ 21

TIDES

______~  ORFROST

HOURS FOR TOTAL JOB




WELL LOG

i

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

Jeation LVALAKLECT IQHEHS Cﬂéﬂé

ge7=27

DATE STARTED

DATE COMPLETED__&f = 7= ¥ 4

GrouT_/ A

»
SCREEN SIZE _ 8

DRILLER ﬁmd?é‘/VSo 2D
TOTAL DEPTH OF WELL_.3 & FT. CASING ms*rALLEDL(L

DIAMETER 87
MFG. Ze/inSst) LENGTH LS

STATIC WATER LEVEL __~

HOLE DIAMETER
CASING DIAMETER

HRS. PUMPED

@_________GPM DRAWDOWN FTs

DEPTH
FORMATION
SOIL DATA TO 15 FT.
FEET THAWED :
BOTTOM OF FROST & MATERIAL _______
. NAL)OR PERMA FROST_SEAS
é 2 sens FrRST @5_’50 "
Rl- </ BRaw N SlasH
: <AmD 4 (Aavel | WATER DATA FIELD TEST
L~ /9 _,...--——-g-l.:.- TASTE _Z A< ¥/
PINT VEININ -Clay APPEARANCE FRESH_ &~
r o p AFTER 24 HOURS
12-1% Bive Clay IRON
S CHLORIDES.
)_." -,\QC’ SRND N C/ay DS
’5(0“— 2 Yellow Cloy
SPa0 N GAGY
b~ 2t - PUMP TEST - STATIC LEVEL
it I —
%~ TG Cloy Felto PUMPING LEVE e GPM
AFTER HRS.
c.2¢€ SponD STONE
15 - Grave!
=2 ¢-27 1l HIGHEST RECOMMENDED PUMP RATE
= WILL STATIC LEVEL CHANGE %
Jew Cle)y TIDES_______ORFR
T= 2 Ve
'-1\‘)-32 SHND o %} ,’“y)f/ L 4 / mm.i/‘é Ii"e"‘
Grauvel F“MM @ ZUM(/ oAreer Aoz
TJo =zy°
DEVELOP PROCEDURE Je/ 1M D) Fepf 7 Hevrs

)

y 4

ESTIMATED MAN HOURS FOR DRILLING

HOURS FOR TOTAL JOB

CREW /I 2L LR Scr) —<S 7 /4//7”4/0/5/




APPENDIX 2
GROUND WATER

(Data from the files of the U.S. Geological Survey)

APPENDIX A-2



9.185 5

UNITED STATES.

(October 1950)

WELL SCHEDULE

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Date 2201420 L) IR ,19. ' Pield No. &fﬁ?_-f_?:n
Record by 28 Zod) Offics NO. «oooeeeee.
Bource of data Cerey. 167
1. Location: State -Mﬁe__ County e
Map
N B
2 Owncra.:/}’i‘ *‘a|_' Al oﬂ;f’jec. A:dmw LEL]Z! )(?,gﬁ/ XL ol
Tenant Address
Driller Address
3. Topography
4. Elevation ... .__1£.3007¢
5. Type: Du ed@ bored, jetted ..__..19.__
6. Depth: Rept. _s3.C. ___tt. Meas, e .. f.
7. Casing: Diam...____in, %0 .. in., Type.—.._
Depth oeeee.o. ft., Finish
8. Chief Aquifer From ¢ AL - S,
Others
0. Water lvil & 1. ook W DTS,
whichi8 ceeeeee ft. gg?o:: surface
10. Pump: Type Capacity G. M.
Power: Kind Horsepower ...
11. Yield: FIOW «..coeo.. G. M., Pump ../ 5....... G. M., Mess., Rept. Est. ... =
Drawdown .=0..£3_ft. after ... -- hours pumping ... ---G. M,
12. Use: Dom., Btock, P8., RR., Ind., Irr., Obs.
Adequacy, permanence
13. Quality Temp op,
Taste, odor, color Sample Yb'ﬁ? SR
Unfit for

14. Remarks: (Log, Analyses, ete.)

U. 5. GOVERNMENT PRINTING OFFICE  16—02801-1

9.185 UNITED STATES

(October 1950)

WELL SCHEDULE &
Date 70 svtori/pes ) R 5,/

Record by 2K
1 .
Bouroe of datalier, /& 7 ,

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

1057 BeldN %_’f_’i'_’
Office No. e LN

-

1

1.

10.

1%;

12,

13.

14.

= 4
. Ouwner: Jff”-"‘n’ e

. Topography

. Type!. Dug, drilled@rivén, bored, jetted........19. .
. Depth: Rept. .2 & . ft. Meas. oo ft.
. Casing: Diam._______.in, %0 ........in., Type.— .

=T o oo

. Chief Aquifer

rept.
. Waterilevell 2o o . i tpog 19.

v/

Y, 4
Location: State 8. K 0
Map

County

14 sec.

T NR. %

Address

Tenant
Driller

: above
Elevations oo ft. below

From ft. to ft.

Others

4

above
below

which 18 oo ft. POV gurface
Pump: Type Capacity G. M.

Power: Kind Horsepower .oe..— ... o
Yield: FIOW oo G.M.,PUump e G.M.,Meas., Rept.Est. ._______
Drawdown .._____ ¥EE o A ) SR hours pumping . . _____________ G. M.
Use: Dom., SBtock, PS., RR., Ind., Irr., Obs.
Adequacy, permanence
Quality
Taste, odor, color
Unfit for
Remarks: (Log, Analyses, ste.)

Temp °F,
Sample

No= = s

U. 5. COYERNMENT PRINTING OFFICE  16—42801-1

& St =



—

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

9-185
(October 1950)

WELL SCHEDULE

Date_#. T T /L L ,10 Pata N1
]

Record by 7. 0

Soures of data . Been.. Lnatiyate |

’ .
1: Location: State g bonys . County Vid EJ

Map

Y 1 sec. T b :
2. omwézﬂé&_%zwm [Loals bor: T
Tenant Address
Driller Address
ta Topography
4. Blevation 1. 800V
5. Type: Dug,drilled,driven, bored, jetted....._.19___
8. Depth: Rept. ft. Meas. ... ft.
7. Casing: Diam._&__in, %o __in, Type.—_
Depth ... ft., Finish
8. Chief Aquifer From ft. to ft.
Others ;
T R 3. . . | (B .
which is ft. ;‘gfo‘:: surface
Capacity G. M.

10: Pump: Type
Power: Kind
11. Yied: Flow . G.M.,Pump ... G.M.,Mess., Rept.Est........ o
Drawdo ft.after.___________ hours pumping. . .. G. M.
12. Uuéo k, PS., RR., Ind., Irr., Obe.
Adequn.ey,. permanence
13. Quality Temp °F.
Taste, odor, color ple @[f.l LA
Unfit for Baddile . s
14. Remarks: (Log, Analyses, etoc.)

U. 5. GOVERNMENT PRINTING OFFICE  16—A32801-1

i 5 : N

¢

UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

9-135
(October 1950)

WELL SCHEDULE b,

DU B =3
Date __,7.-_,: g O 4 19 Field Nﬂ-—-——-
Record by L& #4-1f Offics No.

Source of data 0444,-' (A .-,g{;,eam

|

1: Location: State bpotba_ County !‘/
Map

¥ ¥ seo. T lg R %
2. Ouwners Fecis ol f0r:s Lbe [yt Kilivosn LLusa Lo b frs
Tenant (es-tort 2 hby ot hf Addcess
Driller & Address
3. Topography
4. Elevation —._. s fhave
5. Type: Dug,drilled, driven,bored, jetted ._..._.19____
8. Depth: Rept. <’/ ___ft. Meas. . _____ ft.
7. Casing: Diam,__. = _in, to in., Type.—.—.
Depth ...______ft., Pinish
8. Chief Aquifer From ft. to ft.
Others
R SN V... NSRS | T . . S
which s ft. 209V gurtace
10: Pump: Type Capacity G. M.,
Power: Kind B OTRRPOWEE e e ssnsairiina
11, Yield: Flow .c.e....___G. M., Pump - G.M.,Meas., Rept. Est.
Drawdown .. ft.after . hours pumping . G. M.

12. Use: @)ﬂtock, PS., RR., Ind., Irr., Obe.
Adequacy, permanence

13. Quality Temp ..., °F,
Sample %?L?___“ 2757

- -:iiaf/é,a SEL D

Taste, odor, color
Unfit for
14. Remarks: (Log, Analyses, ete.)

Us B. GOVERWMENT PRINTING OFFICE  10—62801-]




Lyt ),

WRD Exp. (GWYTHom. A@?& Ndﬂ'tﬁ
April 1966

WELL SCHEDULE

U. S. DEPT, OF THE INTERIOR GEOLOGICAL SURVEY

MASTER CARD

Source

Record by of data Date

Well_No. UH&ML‘ &'24

N/

WATER RESOURCES DIVISION

Londonl BIA

an s e

e

Se 'z,

County

I H I (or tosm)

State

F.r:r

] ]
N
Latitude: L I _JS Lungil:ude:l
[1}

al -

i
1
sec 18

|

15 min I

o

Lat-lon
8ccuracy:

Ws Sec

%, %

Local
well number:

B&M

4 Other

y
v

1 mmber' 't

Local use: Lﬂ

] 2 (F5S) CAR »z,(

= -

T
[
1
T
L]
1

[}
L

b =d r-d L ™

]
!
L
]
1
T
]

= =
==y L =

Owner or name:

3 56 &1

{5 ] P
Ounership: %Sﬂ%y. Faacggv‘t, 93,,. Corp(oz Co, p:fviu, Stlte(i;en:y.

(a) (B) (<) (D) () (F) @ (1) (M)
Air cond, Bottling, Comm, Dewater, Power, Hre, Dom, Irr, Med,

() (D (0 (4] W)

Use of
water:

Use of
well:

(a) (D) (&) (B) (® (P) (R) (T)
Anode, Drain, Seismic, Heat Res, Obs, Oil-gas, Recharge, Test,

DATA AVAILABLE:

X ()
Stock, Imstit, Unused, Repressure, Recharge, Desal-P S, Desal-other, Other

Address: /.J’ J

o[ ] &

W)
Water Dist

() (p) (R)
Ind, P S, Rec,

()

(v) (W) (X) ()
Unused, Withdraw, Waste, Destroyed

Well datnD Freq. W/L meas.:
70

lab. data:

Hyd.

m Field aquifer char.

Qual. water data; type

Freq. sampling: Pumpage inventory:

Aperture cards:

yes
no» period:

Log data:

WELL=-DESCRIPTION CARD

I Meas,
1

rept

L]
A

Dep th cased;

I SAME AS ON MASTER CARD ._gpth well:
™
(first perf.})
L]

T
]
L

FE] AcCuracy

; Diam.

(P) (s)

perf., screen,

(R)

ee |

25

l (HI (4)
Tavel w. horiz. open
?scraan) » gallery, end,

SD) (H) ) (P)

y hyd jetred, air
rot,, percussion, rotary,

(c) I
poTous  grave w

concrete, (perf.)

(a) (B) (C)

air bored, cable,
rot,

Finish:

HMethod
Drilled:

Date

Drilled: Pump intake setting:

reverse trenc

ms.f)pt.. nhn“:zd, éxg%n

I
znlng, drgln. dg?re @)
wash, ——other_——

@)

"ON T1°M

fr

EE]
Driller:

EL)

(L)
multiple,
(cent.)

Lift
Atype):

Power nac LP
(type): diesel, elec, gas, gasoline, hand, gas, wind; H,P.

. wmo® ®

name
(A) (B) c) @ m?%s:gi;- nope, pfston, rot,

air, bucket, cent, jet,

address

s
lul(!ﬂl‘ll, tg% othgr

]

above
ft b&lﬂHLSD' Alt. HP

L__| Shlllwl—J

Irans. or

meter no.

Descrip. MP
T T T ¥ Accuracy: r--1
Alc. LSD ’ : H _: : I (source) 4
43
Water above T T T I'_]
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Lithology: Origin: Thickness: fr
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ANALYTICAL NOTES

e i T

R b T Bg) o Wb S b R

v 2 t ﬁ L .l L]
Location_718th A. C. & W, Sqd. g {  County. _
Source 11 . ! Depth (f) Diam (in.)

Cased to (ft)________Date drilled Pomtof coll. ouse
S 4 [V s i~ ~Owner_" . C, & W, Sqd. (USAF) -
Treatment _“- = :__Use_Domestic _ _
WBF_ : wq 17" Yield_ |
Temp (° F) _Appear. w.e.__clegyr T — o
Collected 11-19-57 . ; By_L S/8gt. Steele
Remork s i . — o ’f .
T I EDE: / epm v a2 i ppm epm ./
Si0y, - e ST 1 Hco, 5O ml - 210 3_:1: ~dbqg ¥ .
) Ab“'..l o e ‘“”.l‘{ - o ’ g 'a /.s-nw:i + nﬁ ' e ) 4 Ty
Al | ml
Abs.(A14Fe) €85 ml fﬁz
Abs.(Fe) : £
- / A/ o< Goco,
Fe, T I 200 | -
 Abs. Sy, . 00O _ -
whad Jgum . 185 2ppm . 3lLo OH i ml
e o
Abs.&*’{;&m ) S
MI std —~ - g‘ !V
504 zs ml 2'&'— 005“
Mn, ml L cr 7% | o+ GpPr :
Abs. - e qo
Ml std S
ml al 0?70 " g 2,0 t?l:/
4]
4 / P
v
ml F ,_f'd-" I'l1| Ao | .|M /
Ml std .o
G V/
Cao 80 i-g ml 2 2= hHilo ml
,’- pb/ / -y - .
1
2 J ! y/
Mg 50 ml é.f 53 ml
r4'5,
3%
A ; _ / »
"!I Noz 15—:1] CD*O vM
‘Abs____
Ml std
ml - = ml
Lab. No. Col-_4/3 43 Field No. - R No.




Lab. No. Col- 4343

Typing checked

ppm epm ppm epm
Na 3.5 0,15 4 ml
Reading Avg
std _ 100
Somple ‘}(2‘3
sid ,
K ﬁy , / ‘o-p / ml
Reading Avg
e Y] 100
Sample 45
std i
ml ml
ml
Vi -
Towlcations e ’ Total anions /. g0
P = Zr —
Total ions, epm 3.5¢7 Difference, epm___2-02 4 Percent difference - Cik il
ppm
Specific Conductance /
(mic romhos at 25° C)
RKC'IA_Z."_L_._ R Somple _’i‘L /Lg’
pH 7.4
// Color 20
Sum ﬂ ??
“
3 | Residue on evap. ot 180° C
i ml
-
S
3
v
I
By Date
Qﬂ |.
Sl te3 | | A 2B |27,
8 —LE il P
2l 7w ¢ T4 —0.06 6'2-/ Cak. checked Gaﬁe /2 ~12
£ 2 | Rt |\ r2-20-57
- Noncarbonate % - G il
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. Typed %u . /- €~
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o e aLe
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Diam (ln)

Cased to (f1) Date drilled Point of coll. : _
- e . - Owner -~ - . ) B
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WBF - - wL ) ; Yield :
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Abs.(F y ‘
sl " / 14//‘./ g fﬁ, 5’3
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Abs. .'{/
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¥ rd
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= |
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Lab. No. Col- 4344 i1 g
ppm epm 1 ppm epm
4
Nd g'f L 0. ’(/ 25 ml
Reading Avg "t
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Sample J2.0
std 'J/ Y
K o.f S0 v mi
Reading Avg .
i 100 '
Sample ﬁ"r e iR - -
std i
ml ml
ml
/
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Total ions, epm 3.74 Difference, epm 1 0© ~ Percent difference +o.0 ~
ppr
Specific Conductance /
(mic romhos at 25° C) = 4
RKCl 32 R somple L&70 b7
pH 7.0
// Color 2 5
Sum 02—
5
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v
o ml
2
2
&
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9
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 ANALYTICAL NO TES
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Location___718th A. C. & W. Snd- "
— Dispensary :

—County. :
Source Y M Depth (ft) Diam (in.)
Cased to (ft) Date drilled Point of coll. _ '
; . : Owner_
Treatment Use
WBF o WL Yield
Temp (°F) Appear. ' w.e.__@dlear == B oy _ , : _
Collected 11=12-57 — By_a/Sgt, Pasbbig
Re;ﬂm‘k. L Y i 2 i o R i i ; ._._..-:
= xzoverm
J Do i epm N A 4] +] : epm Vi
Si02 1O -l Y1 HCOS' 5'7? ml - - : .:I?‘/..-f,‘ga .
. 30 24: 7% / A
Al o )
Abs.(A14Fe) “€0g R =
Abs.(Fe) _ e & C.C ?J
Fe, 25 ml- 0./
Abs.___ @20 -
MI std OH —ti
FG, ml
Abs. '
Ml std _ - — . + =
50, 28 201 o4
Mn, ml 0:6( 0 F109P™
Ab‘o \ 'cz 3
Ml std
ml 4 T 25wl 2.0 ] ,ob
R Y L
.//a/c
75/
"'l, T / -t
ml F /7€ ml 00 -HI
Ml std 4 oo
¥ '/
Cea 50 2/ 1005’ mi
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/
4+ 4
E S S
ml N03 23 ml )i 2~ . 02—-
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Ml std
=y ml
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R No.
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Lab. No. Col- 4/ 345~

ppm epm /l ppm epm
/
Reading Avg '
std 100
Sample 4/.0
sid
/ /
v 4
— ol -
K [ . ) l
Reading Avg
std 100 -
Sample g5 ——
std
ml mi
ml
Totalcations Hﬁ'—"/ Total anions /i 42../
7.66: -
Total ions, epm I FHN 3 B/Diffennca, epm_____ 0 — djdﬁ_"/l’ercem difference .-'-L@'?_ o = /. b
ppm
Specific Conductance /
(micromhos at 25° C) ’75/
RKC1_32L R Somple LE36
pH 2.5
Y, Color 2.0
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w
L
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: ml
$
©
"
a
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fae
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Location 718th A. C. & W. Sqd. z County___
Source _ et Depth (ft)_______ Diam (in.)
Cased to (ft) Date diilled Poinfof coll.__Kitchen
=3 Owner__ :
Treatment i Use,.,
WBF_ S WL Yield _
Temp(® F)_____ —Appedt w.c.  “CIBAT S e
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— y
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Abs. 0G0 i
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ml ) | !.30 }fml 2.0 p‘
1 1@
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o 1
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2 1 f
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v
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— Y 4
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Abs
MI std '
ml ml
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Lab. No. Col- 43 4‘

ppm /| epm ppm epm
- 7
Na 33 . 14 v al .
Reading Avg
std 100
Sample 4.0
std / )
K 0.0 v 'M / mt
Reading Avg
std. 100 =
.. Sample Jo . - -
std
']
ml ml ’
mi
Z RS
Total cations 1,80 v Total anions 1. 51
“ v
Total ions, epm 3.2 i Difference, epm o.0/ & Percent difference = &S
ppm
Specific Conductance
(mic romhos at,25° C) ‘/
RKCl 32 R Sample 1729 170
pH 74
p Color 2.0
Sum 14 4
2
5 | Residue on evap. at 180° C
4 ol
$
F]
.2
a
[
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S o -
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'Hco““ Sy ey g ' = Wi A e
3 20 .;Ea_ 248 F e

1._-—vno' ./ i AT Ay AT qm739~ AT T T

e Ll -\m-k-‘r-{.n—m g

AT | = [ 1 43k
:Ab:._{AI +Fe) i Cco 3 - ml —0‘
YAbs, 1 / ’
o | R P |oo®
Fe..@u&& T -
kbai g ALTAD Rt o = e
Ml std- ; g 9/D. = .28'.674.
Fe'f#-L“* £ o ml o?‘. {f
Y A ,290 .
L sPp
Ml std [ y70o /
- 3 ) )
Mo, el lnp m gz /
Ah‘. &‘:2 W / C’r /-2-_ e
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s L TE ’653&” abos anles | =555/ oo
e e
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-fﬁao o !
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: Oe 7 .
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e o il NO, e REe | B
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Reading Avg ' rh_ PPN
L2 a4 _100 I .
s«nple — 6.5 /a .-.d W
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GROUND _WATER ’ ) B. NO. g8 Z5
: ZR0 Ovis1on %gﬁ} WELL DATA (
. gaufi: Wf 74/ 3 Drilled:
t AR FRACE foraois th :+ Z£o” Ft, Dia. : In.
: sed Ft. Perf. :
2 Benwe Cornsrae Gravel packeds:
‘@ e ™ go i Sy mlkeer S ForscE
EnALpaL LanT, Aemsnt Remarks
PHRLAWLEET 5y ODsvRNELE, e — )
Samp, Pt. : Lfre/ [ v 62—
@ yEN CoiLen)y - -
CALCIUM B2 __mlI|MAGNESIUM
time Disch. :
= 2 *F. ~ Toll. 3./ .00l €0m TH _LZL
: PST = =~ =/7.90| epm Cao _L/lS&
- 2 Isr Sompie New Syszern LI epm Mg 267
SILICAZ ____ml [IRON(dis)_Z.5 _mi|IRON(totol) mi o 4
F 2.2
:._‘?Z.Lrngw :_Mﬁ_l_mgm A : M ca ppm 28l g ppm
actor .&3421_5 octor Q2348 ioc or ALKALINITY )
| |
Asaomple #£2.5 Asumpe_d.."ﬁ___. somple _ HCO5| 1/~ <o m €03
. | /5,
Si0z ppmj 22 | Fe ppm _ Fe ppm E ..;"Eéé’
SODIUM —__dil POTASSIUM dil .85
Sample _ZL£. & __%T Somple £.Z.5 % T * O 118
Curve — .\ T/ e e e ——— — =
TOTAL ALKALINITY os CO
Na ppm 2.8 K ppm I St
> “los H CaCO 7
SULFATE.Za___mi|CHLORIDE.£2__mi| FLUORIDE.22_mi|°® Soalgr . sevenOsigg )
S-oo 0-2me.] | ml= 0-5mg Cl NITRATE 25 __ml| BORON —_ml
:..’:iff— iy g ml Ag»SO
T —Z3e 2%
—2-25 | B Corr. ml =2:20 |A_Zeze _mqg.20l|A mg
o792 T e-z2 Factor _o.20+425 |Factor
mg Std 2.2/ __|Asample . 52.5 |Asample

504 pem[2,,  ||Cl ppm[3.0 ” F ppm NO3 ppm [2.5 ]| B ppm | |

SUM , [HARONESS.Zo m %Na 5 pH il oo
L os CaCO3 £ .4 | —4LE—Co COo3
T/A tt 7 o SPECIFIC .
' Q.00 CONDUCTANCE | S=22| 0.7 Mg |-LZZ _HCO4
DISSOLVED H#.E0 _ COLOR
SOLIDS e __ml R(KCl) _Zz= 2. 0L 504
R sample _,AZL—-’LTURB 2. L7 No | .28 Cl
00/ K .27 F
1w
HCO5(082) 24 __|uicromhos % E
D.S. pprnl . Non-Carb at 25°C I —L7 - p— Sum
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- = EM
1
[
i
I
l
|
|
Palmer 1958 opo o76283  DATE STARTED ZF oloy 6Z-CHEMIST (<&

$ (€28 DATE COMPLETED _Z_£Lz=g &2 CHECKED




66 =5

ALUMINUM m! |COPPER mi
A mg Appar.Al A mg
Agample Fe X .12~ Asample Factor
Factor Mn X .04~ _|Acolor
F X.054+_______|Acorr. Cu pme:
LEAD ml
A m
aippm[ | ’
} F : Asample
MANGANESE (qual. —Z ___m
Factor Po ppm[ |
A L ZINC ml
Asomple A R mg
CHROMIUM —mi| Foctor Zn_pom
ARSENIC mi
A mo
- A mg
Asample Asample
Factor Cr ppml—______l Factor As ppm[ ::[
ml ml
A mg A ; mg
Asaomple Asample
Factor ppm: Factor meg
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g o E4
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Factor 2. &5
Asample _.228.0

Si0p pme éé '
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|A___ Lk moall
Factor 2.23445
Asample 2.5

epm Mg }d. el

F 22 ;
Co ppm [ 2Z Mg pom [ iz ]
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co

IRON(total) 25 ml

ALl _mgleal
Facfor 22545
Asample __ZLZ

Fe ppm

HCO3 /17

J-BJM&

SO ml 3

SODIUM
Sample 422 _%T

Curve —td
P A I

——dil |POTASSIU

K ppm

Sample 2l %T - Ort3

M dil

SULFATE_20____mi
C’u /5’;’ = & /0,-*-2./

Na ppm
CHLORIDE &2 _ml
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Corr. ml

Factor

mg Std Asample
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_ﬂa.fﬁ Mg

Co3
e QL_HC%
224 S0,

2.0 ¢
0.0 F
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{
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ALUMINUM ml||COPPER mli
A mg Appar. Al A mg
Agsample Fe X.12— Asample Factor
Factor Mn X .C4—_________|Acolor
F X.054+ Acorr. Cu ppm::l
LEAD mi
A
AIppm:I me
- : ’ : Asample
MANGANESE (qual. L m
Factor Pb ppm]:]
" me Seor | ZINC .
Asomple A mg
Factar Mn ppm| 0.00 Asample ;
CHROMIUM mi| Factor Zn Pp'“:.
ARSENIC N
A mg
. A mg
Agsample Asample
| Factor Cr ppml::l Factor As ppm:
ml ml
A mg A mg
Asample Asample
Factor poml____1| Foctor pom[____||
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SODIUM & dil [POTASSIUM O __dii 7y
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Curve 2 =70 e e o .
i — TOTAL LKALINITY asCO3z__¥7
SULFATE___ /D _mi CHLomDE_@_ml FLUORIDE_Z0 |8 HCO3[ /00 ] as Cacoz [ FZ ] -
0.50 [!mi=05mgCi NITRATE_LQ__E;M BORON
O,ao 0,‘,«5. A 0O mi A92504 _0__
o0.vo .02 G-op:g:l& — 7/ |a LYo mg A mg
0.0f 0. ‘ Factor ;c Factor
— o.r0 4 T
0.6 Do | ™ st _=J¢& |asample M Asample
04 ppm[ & Z][c1 pem[ F. 7] F ppm Nog ppm[ /R |8 ppm [ — ]
SUM HARDNESS_ SO ml % Na pH 2 e
T/A ft /O/V a8 €o€03 ) SPECIFIC 7 (0 o 0:00 coy
. 0./ 7 / 700 CONDUCTANCE 2.2 0.2 u L b ¥ e
DISSOLVED VRR<y COLOR g
SOLIDS ml g 2 r? W d
—7, R(KCI) _NMZ7 s SO,
e . (/
R sample M TURB 0 '/"-? Na 00 Cl
. 0,00 « | _0.09 ¢
il
0. NOz
| Hco3(o-32)_EL.Mic,0mhos % E Y /.90
os.ppm[ — || Non-carb 7 ]| ot 25°c ':"0«3 e e
P 4
| A——
CE%, ;% | L S8/
. I
70 /7™ !
i
I
|
[
I

W)

y s
Palmer 1958 oro v70383  DATE STARTED %CHEMISTJ%
b S1al. DATE COMPLETED £ & CHECKED_Z
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ALUMINUM m| |COPPER ml
A mg Appar.Al A mg
Asample Fe X.12- Asample Factor
Factor Mn X .04— Acolor
F X.05+ Acorr. Cu ppm:l
LEAD ml
A
Alpplﬂl———] me
Asomple
MANGANESE (qual) L8O mi ]:]
Factor Pb ppm
ZINC & ___ml
Asample 6.0 ¢d A mg
Factor Mn ppm J'@ _Asarnp!e ,
CHROMIUM mi| Fostor Zn PP"“:
ARSENIC mi
A mg
- A mg
Asaoample Asample
Factor Cr pme:] Factor As ppmlj
ml mi
A mg A mg
Asample Asample
Factor ppm]: Factor

vppm___,;J



GRQUND WATER

N

_LAB. NO.

0 B8 BB 8B BB BB

L5

:
:
:
:

rKS

! LoceNo:

Region:

718th ACWRON - Unalaskleet

water gallery

.F|

Disch,

Ormond
clear at collection

pth
Cased

WELL DATA ( )

:
Ft.
Ft.

Gravel packeds

Us

Owner
Remarks

e

USAF

domestic

Drilled:
Perf.

9/1/65 by
PST

:
:
e

3

CALCIUM ml

’dS

.o ©

A_L42% _modle .

Factor

Si02 ppm

SiLICA__ /2 mI

— 220
Asample - %F0

[z ]

IRON (dis) —£Z.$" m
AL-Zs5  mglo2s
Factor 372z
Asample D2 T

Fe ppom [ 27 ]

I| IRON(totol) 23" mi

AZZSS  mgoL

ZPS
AN,

MAGNESIUM

epm TH L3z
epm Ca _.._7_?'_6-
epm Mg 253

Ca pp‘m |_4£J

Mg ppm m

Facfor 3.Z22
Asomple £.052

Fe_ppm

HCO.]

373|

ALKALINITY |

co i g

ml 3

Ses

.o

SODIUM

Nao ppm

——o— dil
Sample _ég___‘ % T
Curve . 2—75

K ppm

[ zz]

POTASSIUM
Sample £L7=73 __%T

— 2 dil

SULFATE__/Z&  mi

sog pem[ 24 ]

Il ml=0-5mgqCl
O- 28
_gz—d'ﬂ
a-zZ5
o7 2

DL S

CHLORIDE_Z5__ml

Cl ppm / F ppm
h

FLUORIDE _Z2_ml

<3

TOTAL ALKALINITY

as CO3 é

as CaCO3 -

4 s
eeﬂ.—mlﬂe'i_
mg Stdéﬁ@:

NITRATE __/é ml
ml Ag3S0g4
A_é_@ﬂ_mg_ﬁéé
Factor

Asomple _C2-0%y

BORON

—
mg

—

A
Factor

—

Asample

SUM /f

HARDNESS 32 _ml

%Na

pH epm

T/A ft . A

as CaCO3
T JO

DISSOLVED
SOLIDS

D.S.ppm

mi

—

-9
o

g 30

HCO5(0- szL.L

SPECIFIC
CONDUCTANCE

2.9 '‘Ca

epm
CO3

20 o.58

R (KCI)

_27r

COLOR
/0

Rsample L3732

Micromhos

Non-Carb

at 25°C |

P &

Mg |—£ 20 _ticoy

— ads¥ S0,

g.96 Cl

Na

TURB
0/

deo/ F

% E

/45

oo/ NQ3
L #E

2

Sum

t1p

i

Palmer 1958
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4

ALUMINUM ml(COPPER ml
A mg Appar.Al A mg
Asample Fe X.12-— Asample Factor
Factor Mn X .04— Acolor
F X.0894+—_—_ | Acary Cu ppm::I
LEAD ml
appm[ | # e
MANGANESE (gual) m| Arample
Factor Pb ppm:
A - ZINC mi
Asomple A mg
Factor Mn ppmm Asample
CHROMIUM i {LFEE Br Z0_rem
ARSENIC ml
A mg A ma
Asample Asample |
Factor Cr ppm:' Factor As ppm | l
ml ml
A mg A mg
Asample : Asample
Factor ppml__:l Factor ppm:,




" " r -
3URFACE WATER  { NASTE - (‘L Las. No. 7779
Source : County : Region :
Toc. I Loc.No.: £ 3° bﬁ’,g ” ample No:
s Unala Kleet v : 0”97 V2
i o W.0.Nos : #7500 “gy :
Te!!mt : ‘FC :
Dr. Basin : Coll. ://¢ 46~ X. Bari/ iﬁ. :
Pt, Coll. : Agency : ' PST,
7‘-’)" I Weye Koure N e iR
Type Waste:
ﬁe_____Tl‘eamen : CALCIUM mi|MAGNESIUM
CCwamr H - epm TH 2
Loc.Disch.* P Lol .
Remarks H epm Ca
epm Mg
SILICA ml |IRON (dis) mi|IRON(total). - mi 2
; . F
;‘; f R e 2 i A me Ca ppm I__l Mg ppm I:l
actor v 0] pE—— ) o Ued o) ALKALINITY ]
Asample Asample —|Asample HCO co
3 mi 3
SODIUM =il POTASSIUM dil
Sarve i Sample %T
r L T T e et e e o g Y| e,
TOTAL ALKALINITY as CO
SULFATE mi| CHLORIDE _3*z2_mi| FLUORIDE mi| 22 Heos[ ] as CaCOs |_—__—I
| ml= 0-5mg Cl NITRATE______miI| BORON
/57/85 ml A92504 .
Corr. ml A mg_—_|A mg
i Factor ' Factor
mg Std Asample _O_fQ.rié')_ A sample
Nad N =0.7T—
S0q pom [ |t pom [ TET | F oom [ fseson( 67 1|® oom [
SUM HARDNESS mi| % Na pH ehm Bpn
as CaCO3 Ca CO3
T/A ft SPECIFIC f?_[
DISSOLVED q.4° CONDUCTANCE — Mg HCO4
SOLIDS | = -
T Rike) T3 t% SO,
(&) - 7
'*":J( Rsample.ﬂ@__ TURB Ne | _S. 02 cf
2% - .
Total 55
. % z 0.01 _Nozf#e
HCO3(0 82) —— Micromhos =
D.S.ppm Non-Carb [ ]|ot 25°C | i o
e &
> s SE— [
c?/;ﬁmw‘& J3 f;}y’-’ I
o X
F:(Ca+Mg) epm Na
SAR
Palmer 1958 GPO 976283 DATE STARTED CHEMIST
DATE COMPLETED CHECKED




ALUMINUM

mi|COPPER ml
A mg Appar. Al A mg
Asample Fe X.12— Asample Factor
Factor Mn X .C4—______ | Acolor
F X.054_ Acorr. Cu ppm]:
LEAD ml,
A
Alppm:] e
} : Asample =
MANGANESE (quaol m
A T
me ZINC 5 mi
Asample A mg
Factor Mn ppm: Asample k
CHROMIUM mi | Foctor Zn pp"‘[:.
ARSENIC ml
A mg
A mg
Agsample Asample
Factor Cr ppm: Factor As ppm!j
ml mi
A mg A mg
Asample Asample .
Factor ppml—____l Factor ppm :l,
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Y35 1 0 ! 3
3 l'a?._.ﬁ'J — Iia’_ o (6 6)motel M
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o sl .. ¥ (O D P (
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UNITED STATES DEPARTMENT OF THE INTERIOR

25w
GEOLOGICAL SURVEY
WATER ANALYSIS
Location T County
Source
Point of coll. L L] L.
Owner Treatment
Use Gage height (ft) Discharge (cfs) Temp (°F)
Appear. when coll, : :
Coliected 47 S _ _ By
Remarks satler ~ 231 Total 00y ~ 18 ppu
ppm epm ' ppm epm
Silica (8iO2) k.8 Bicarbonate (HCOs3) 35 L”‘
Aluminum (Al) — Carbonate (CO3s) ) ﬂ m_
_Iron (Fe) 26 -
gadt ‘ II] 23 Sulfate (SO4) 6.0 0.18
Chloride (Cl1) P 0,25
Fluoride (F) 8.2 0.0
Calcium (Ca) 9.y 048
Magnesium (Mg) 2.8 0.; | Nitrate (NO3) 0.9 0,01
Sodium (Na) 5.6 0.22
Potassium (K) 1.3 _0.03
Total ‘%. l’ﬁ Total !‘
pPpm
Specific conductance
(micromhos at 25° C) 206
Dissolved solids: T
Calcul ated 8 pH
Residue on evaporation at 180°C : u “"’—
Colorﬁ* g ;.' 50
Hardness as CaCOj; W
Noncarbonate %
Lab. No. 34300 Field No. Project Buifs Bata



APPENDIX 3
DRINKING-WATER SOURCES

(Data from the files of the Indian Health Service)

APPENDIX A-3



WATER SOURCE INVESTIGATION

UNALAKLEET, ALASKA
MAY 1977

PREPARED BY
Arthur D. Ronimus
0ffice of Environmental Health
Indian Health Service
3350 Commercial Drive
Anchorage, Alaska
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YEAR DRILLED

L]

1977, January

1977, January

1977, February

1977, February

1977, February

1977, March

LOCATION

Powers Creek

Spring source,
A? F.gH111

Bluff region
FAA site

Unalakleet
River

Powers Creek

Powers Creek

WELLS DRILLED BY

DEPTH Sy
DIAMETER:  SOIL: WATER:  QUANTITY: "NTFPHS‘UNM
6", 40' Sandy, Low NA 1=2 GPM maximum
silts, water
frozen
6", 50' Silt, *No water NA Dry Hole
Clay it
frozen .
6", 50 Clay, No water NA Dry Hole
rock =
6", 49' Clays,  None NA Dry Hole -
sand,
gravel .
6", 34 Silt, Fresh, Good, Appears to be excellent
‘ sand & Clear 40 + GPM  source
gravel
6", 35' Silt, Good Low Not adequate as source-
sand, water 3-4 GPM

-+ gravel -



Potential

Damage to . 3
Access Access ‘Transmission Potential
to Gallery to Gallery Line Potential of Flood Damage fPotent1a1
Potential Site for Site for During Onshore Power— __ Damage to During Spring j Contamination
Water Water Quality.Maintenance  Maintenance Floods with Reliability Availability ~Intak Breakup intake.. Sources of
Source  Supply w/Filtration During Summer During Winter Block Ice of Source & Relability Onshore Flood or—Pipeline_ -’ Watershed—~-.
Existing Not adequate Poor (fron Poor: slough . Good: snow  High damage .  Poor Good (uses Washing out Yes, " Yes, Musk Ox
Trail in winter and color 1n crossing machine Potential FAA stand of existing Building . Farm
Creek months. Less winter) #5  required i by) Tine 1s has flooded ™
than 20 gpm possible ¥
in winter . !
8 3
Power 80 gpm Good Good Good Low damage - Good Good, None None . Minimal
Creek can be (road access) (road) potential would use ‘
increased stand by Y
with more generator
site develop- with power i
ment line from ¥
pumphouse 2
a
Unalakleet Yes Potential - Poor will Good . high damage = Marginal Good, FAA Washing out  bank erosion -Minimal
River Unlimited . salt water require a potential (salty at stand by of existing may interfere j,-
Supply intrusion boat or times 1ine is with the A
during high- slough crossing possible collection o
tide system i
187
North Yes Good Poor will Poor: snow High Good Would require Washing out Bank eros Minimal
River Unlimited ; require 4 . machine damage overhead power of existing may interfere
Supply wheel drive steep hills potential 1ine Tine 1s with the
vehicle 8 possible collection
miles system Ll
S
= Dam on Yes Poor . Poor Good: snow High damage Poor: high - Good FAA Washing out None Yes, Musk Ox
Trail 40 + gpm machine potential iron and stand by of existing Farm
Creek color 1ine 1s

possible




