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Overview of Environmental and
Hydrogeologic Conditions at McGrath, Alaska

By Joseph M. Dorava

Abstract

The remote village of McGrath along the Kuskokwim River in southwestern Alaska
has long cold winters and short summers. The village is located on the flood plain of the
Kuskokwim River and obtains drinking water for its 533 residents from the Kuskokwim
River. Surface spills and disposal of hazardous materials combined with frequent flooding
of the Kuskokwim River could affect the quality of the drinking water. Alternative drink-
ing-water sources are available but at greater cost than existing supplies. The Federal Avi-
ation Administration (FAA) owns or operates airport support facilities in McGrath and
wishes to consider the subsistence lifestyle of the residents and the quality of the current
environment when evaluating options for remediation of environmental contamination at
their facilities. This report describes the history, socioeconomics, physical setting, ground-
and surface-water hydrology, geology, climate, vegetation, soils, and flood potential of the
areas surrounding the FAA facilities near McGrath.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airport, support, and nav-
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate-
rials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or)
disposed of. To determine if environmentally hazardous materials have been spilled or disposed of
at the sites, the FAA is conducting environmental studies mandated under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA or “Superfund Act”) and
the Resource Conservation and Recovery Act (RCRA). To complete these environmental studies,
the FAA requires information on the hydrology and geology of areas surrounding the sites. This
report, the product of compilation, review, and summary of existing hydrologic and geologic data
by the U.S. Geological Survey, in cooperation with the FAA, provides such information for the
FAA facility and nearby areas at McGrath, Alaska. Also presented in this report is a description of
the history, socioeconomics, and physical setting of the McGrath area
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BACKGROUND

L.ocation

McGrath is located in southwestern interior Alaska (fig. 1) at latitude 62° 57' 30" N., longi-
tude 155° 35' 55" W., approximately 350 km northwest of Anchorage and approximately 450 km
southwest of Fairbanks. The village is located on the flood plain of the Kuskokwim River between
the Tanana-Kuskokwim Lowlands to the south and east and the Kuskokwim Mountains to the north
and west (Wahrhaftig, 1965). The present location of McGrath is on the south bank of the Kusko-
kwim River; however, the original townsite was across the Kuskokwim River near the mouth of
the Takotna River. The original townsite was selected by early settlers because they needed water
courses for transportation, but it was abandoned because of excessive flooding and bank erosion
on the Takotna River near its mouth (Oswalt, 1980). The current location of the village is expected
to be inundated with flood waters every 5 to 20 years (U.S. Army Corps of Engineers, 1977).

History

Oswalt (1980) describes the history and development of McGrath. The local area near
McGrath played an important role in the Alaska gold rush because it was the farthest upstream
location accessible by shallow-draft riverboats. The original townsite on both sides of the mouth
of the Takotna River was founded in 1907 and was named for the U.S. Deputy Marshal Peter
McGrath who was stationed there. In 1909, the Northern Commercial Company opened the first
store in McGrath and two other stores opened soon after to support local mining activities. In 1920,
more miners were working in the upper Kuskokwim area than in any other area of interior Alaska.
Between 1908 and 1930, about $2,700,000 worth of gold was taken from the McGrath area. By
1924, the original village of McGrath had an airstrip and regular airmail service from Fairbanks.
An airport was constructed in 1925 and biweekly air service to McGrath began in 1930. Severe
flooding and erosion in 1927 and again in 1933 prompted residents to begin moving to a new loca-
tion on the south bank of the Kuskokwim River. By 1938, the Northern Commercial Company had
also relocated to the new south bank location, and by 1960, the last residents of the old townsite
had relocated. McGrath was officially incorporated as a second class city on June 3, 1975 (Alaska
Department of Regional and Community Affairs, 1984).

In 1920, the population of McGrath was 90 and by 1950 it had increased to 175. In subse-
quent years, the population of McGrath continued increasing from 241 in 1960 to 533 in 1991
(Christy Miller, Alaska Department of Community and Regional Affairs, written commun., 1993).
The 1990 census indicated nearly equal numbers of Native and non-Native residents (U.S. Bureau
of Census, 1991).

Native residents of McGrath are shareholders in Chamai Inc., the Native village corporation
for McGrath. In 1976, Chamai Inc. merged with MTNT Ltd., an association of the area Native vil-
lage corporations for the villages of McGrath, Telida, Nikolai, and Takotna. By virtue of this
merger, MTNT Ltd. is entitled to receive approximately 300,000 acres of land in accordance with
the Alaska Native Claims Settlement Act (Alaska Department of Regional and Community
Affairs, 1984).
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Soils on the north and west side of the Kuskokwim River across from McGrath are mapped
as Kuskokwim silt loam in poorly drained areas on low terraces along the Kuskokwim River and
on north-facing slopes of the uplands. Kuskokwim silt loam consists of a thick surface mat of
organic matter overlying a dark brown silt loam horizon underlain by a streaked or mottled dark
gray silt loam. The permafrost table is shallow in this poorly drained soil, generally 0.2 to 0.3 m
below the base of the organic mat or deeper, if this mat has been removed or disturbed.

Peat deposits are present in very poorly drained depressions and low-lying areas of the
Kuskokwim River flood plain, such as the area on the west side of the Kuskokwim River northwest
of McGrath. This soil type, mapped as Lemeta Peat, is usually saturated by water perched over per-
mafrost present at depths of about 0.3 to 0.5 m, and usually indicates the presence of a barrier to
ground-water infiltration or movement.

Surficial deposits that underlie McGrath are described in well drillers’ logs (appendix 1) as
stratified sandy to silty sediments that overlie sand and fine gravels at depths of 0 to 8 m. Fine sand,
silt, and clay are present at depths to about 70 m. Soil temperature measurements made near the
north end of the main runway indicate a seasonal frost depth of about 2 m and constant soil tem-
perature above freezing at depths below 2 m (Aitken, 1964).

HYDROLOGY
Surface Water

McGrath is situated on the inside of a sharp meander loop of the Kuskokwim River and is
nearly encircled by water (fig. 1). The Kuskokwim River flows from east to west past McGrath car-
rying water adjacent to all sides of the village except the southeast corner. The Takotna River enters
the Kuskokwim River directly north of McGrath near the location of the original McGrath town-
site. McGrath’s location makes it susceptible to a meander cutoff. The Kuskokwim River is a
meandering river with a sinuous, single-thread channel in the reach near McGrath. The river freely
meanders across its flood plain and features such as oxbow lakes and meander scroll topography
are common. During floods or periods of high water, flood plain deposits are easily eroded and the
channel shifts laterally, often establishing a new course where meander bends intersect. This pro-
cess of meander cutoff causes a temporary increase in stream velocity and initiates further erosion
of meander bends. The Kuskokwim River could erode through the meander upstream from
McGrath and reroute itself south and east of the village, leaving McGrath on an island no longer
easily accessible to the river. Avoidance of similar processes motivated the previous relocation of
McGrath away from the mouth of the Takotna River (U.S. Army Corps of Engineers, 1977).

Upstream from McGrath, the Kuskokwim River drains an area of about 30,300 km? (U.S.
Geological Survey, 1974) that includes the rolling hills of the Kuskokwim Mountains and the high
peaks of the Alaska Range. In its upper reaches, the Kuskokwim River flows through a narrow,
deeply incised valley in the Kuskokwim Mountains. Near McGrath, the streambanks are low and
the flood plain is wide.
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A stream-gaging station was operated on the Kuskokwim River at McGrath by the U.S. Geo-
logical Survey from 1963 to 1973. During the 10 years the gage was operated, the mean annual
discharge was 378.4 m?/s, the maximum daily discharge was 2,000 m>/s on June 6, 1964, and the
maximum gage height reported was 8.08 m on May 18, 1972 (U.S. Geological Survey, 1974). The
maximum gage height value was attributed to backwater from ice.

Ground Water

The direction of ground-water flow in the McGrath area is dominated by interactions with the
Kuskokwim River. Generally, ground-water flow at McGrath is most likely across the meander
loops, (fig. 3), but bank storage effects may reverse the trend locally during rising and falling stages
of the river.

The general southward flow of ground water was simulated using the computer model
MODFLOW (McDonald and Harbaugh, 1988) as a simple “steady-state relaxation” model. A
relaxation model requires only that the elevations or hydraulic heads of the aquifer boundaries are
known. In order for the relaxation model to be correct, all recharge and discharge are to and from
the river. Thus, areal recharge must be negligible so that a ground-water mound does not develop
within the meander loops. For many parts of Interior Alaska, and especially during the 8 months
of winter, areal recharge by precipitation is negligible or nonexistent, and relaxation models can be
used to predict flow directions adequately. The simulation model assumes that the relaxation crite-
ria are met at McGrath and also assumes that flow is horizontal and the hydrologic characteristics
of the aquifer material are homogeneous and isotropic within meander loops.

For the alluvial aquifer underlying McGrath, the aquifer boundary is the Kuskokwim River.
The elevations of the river surface, as determined from hydraulic modeling and flood stage longi-
tudinal profiling of the river (U.S. Army Corps of Engineers, 1977), define the hydraulic heads
along the boundary of the aquifer. The simulated ground-water flow direction is driven by a head
gradient of about 0.0025 m/m between the Kuskokwim River at the NDB site and the Kuskokwim
River in the southeast quarter of section 20 (fig. 3), 1.6 km south. The head difference across this
1.6-km width was estimated by extrapolating longitudinal flood profiles of the Kuskokwim River
(U.S. Army Corps of Engineers, 1977) to the area of section 20.

Aquifer tests done by drillers during construction of several wells were inconclusive in defin-
ing aquifer properties. One test produced a 7-m drawdown in a well that was pumped at 0.3 L/s for
one hour. A second test produced no discernible drawdown in a well pumped at 0.4 L/s (appendix
2). Drillers’ logs indicate significant amounts of silt and sand in the alluvium, and permeabilities
are expected to be less than in alluvial systems with coarser grained sediments. The depth to bed-
rock is about 70 m, measured at well SB03303307DDCC 001 at the FAA site (appendix 1).

HYDROLOGY 9






FLOODS

Floods are a major hazard in the McGrath area. The Kuskokwim River overflows its banks
almost annually at McGrath and the effects of this flooding range from minor inconveniences to
destruction of structures and facilities by erosion and flood waters. Pollution of the Kuskokwim
River by hydrocarbons and sewage is also possible when floods inundate the McGrath area.

Streamflow records for the Kuskokwim River at McGrath are available for 1963-73 (U.S.
Geological Survey, 1974) and for the Kuskokwim River at Crooked Creek for 1951-92 (U.S. Geo-
logical Survey, 1993) located about 280 km downstream from McGrath. The drainage basin of the
Kuskokwim River upstream from Crooked Creek has an area of 127,400 km2, and is about four
times larger than the drainage basin upstream from McGrath. However, the long-term gage record
from the Crooked Creek location has been used to verify the flood record obtained from the 10
years of discharge record at McGrath (U.S. Army Corps of Engineers, 1977).

"The frequency of floods from runoff of rain and snowmelt for the Kuskokwim River at
Crooked Creek was determined from the discharge record through 1990 (table 2) (Jones and Fahl,
1994). The frequency of floods from runoff of rain and snowmelt for the Kuskokwim River at
McGrath was determined from the 1963-73 discharge record (table 2) (Jones and Fahl, 1994)

Table 2. Estimated peak discharges of the Kuskokwim River for various recurrence intervals

[Discharge in cubic meters per second]

Recurrence interval
Station location

2years Syears 10years 25years 50years 100years 500 years
Crooked Creek 4,670 6,290 7,310 8,610 9,540 10,500 12,700
McGrath 1,470 1,900 2,150 2,450 2,650 2,830 3,260

The flood frequency relations shown in table 2 are valid only for floods generated by rainfall
and snowmelt runoff, and are not applicable to ice-jam floods, which are the most frequent (almost
annual) and largest floods in McGrath (U.S. Army Corps of Engineers, 1977).

ice-dJam Floods

Ice-jam flooding occurs when river ice broken during spring thawing is transported down-
stream and is blocked by a constriction, sandbar, or other obstruction such as a sharp meander bend.
The blockage prevents ice movement and restricts water flow as the ice jam builds in thickness and
length. This subsequently slows the water velocity and produces a rise in water level, or backwater
effect, that propagates upstream from the ice jam. When the ice jam releases, a flood wave propa-
gates downstream and large volumes of stored ice move rapidly down the channel or across the
flood plain, depending on the location of the ice-jam release.
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Downstream from McGrath, several obstructive features work together to produce frequent
ice-jam formations and subsequent backwater floods in the village. These features include a tight
meander bend in the Kuskokwim River approximately 6 km downstream from McGrath and a
sandbar on the east bank about (.5 km upstream from this meander bend. An ice jam forms almost
annually at one of these features, and during extreme conditions jams may back up ice for several
kilometers.

Ice-jam floods may cause several times more damage than ice-free, open-water floods
(Beltaos, 1990). This increased damage potential results from the movement of large ice volumes
and the extreme velocities that result when ice jams release water. Records of historical flooding
in McGrath indicate that ice jam floods have occurred in 1920, 1921, 1927, 1933, 1964, 1972,
1976, and 1991. Rainfall flooding has occurred only during the falls of 1922 and 1963 (U.S. Army
Corps of Engineers, 1977 and 1993).

Flood-Protection Measures

Flood stage of the 100-year flood is a commonly used reference elevation above which new
homes and buildings are constructed. The 100-year-flood stage at McGrath is 102.9 m (U.S. Army
Corps of Engineers in 1977). The 1991 flood exceeded the 100-year-flood stage and caused severe
damage to homes and businesses built before 1977 (U.S. Army Corps of Engineers, 1993). Build-
ing above the published 100-year flood stage is the only flood-protection measure currently in
effect in McGrath.

Bank erosion along the Kuskokwim River is a more persistent threat to McGrath than flood-
ing (U.S. Army Corps of Engineers, 1993). Erosion problems that resulted in the relocation of
McGrath from its original site have been recognized as a continuing problem for the village in its
current location. Darbyshire and Associates (1981) recommended that the village move to a higher
site, known as Cranberry Ridge, about 6.5 km to the southeast.

The U.S. Ammy Corps of Engineers (1993) determined a 40-year average erosion rate of
about 0.7 m per year for the south bank of the Kuskokwim River about 0.5 km upstream from the
gaging station location in McGrath (fig. 1). An erosion rate of about 2 m per year over a 25-year
period was estimated, using aerial photographs, for the outside corner of this same tight meander
bend upstream from McGrath (F & J Consultants, 1981).

The Kuskokwim River is an actively meandering river and the process of meander cutoff is
ongoing. Darbyshire and Associates (1981) reported that the exaggerated meander bend near
McGrath and another one about 6 km downstream will both inevitably breach; however, the rate
of meander migration at these locations is difficult to predict. Using the minimum and maximum
migration rates determined from aerial photographs, the meander bend at McGrath could cut off
any time from 3 to 100 years (Darbyshire and Associates, 1981). Riverbank stabilization projects
have been started in McGrath and funding to raise road and runway elevations adjacent to the
Kuskokwim River has been requested by the village (U.S. Army Corps of Engineers, 1993).
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DRINKING WATER

Present Drinking Water Supplies

With the exception of a few homes in McGrath that have private wells, the drinking water is
provided by a public system that withdraws, treats, and distributes surface water from the Kusko-
kwim River. The intake for the public distribution system is near the center of McGrath at the end
of F Street (fig. 2), approximately 1.5 m below the water surface elevation at mean flow (Leroy
Reed, Alaska Department of Environmental Conservation, oral commun., 1993). The Kuskokwim
River represents a nearly inexhaustible source of drinking water for McGrath. In 1992, water use
for McGrath was estimated at about 121,000 L/d. Mean annual flow of the Kuskokwim River at
McGrath is about 378.4 m’/s (U.S. Geological Survey, 1974). This discharge is more than 250,000
times the water usage in the village of McGrath and more than 30 times the quantity of water used
in the entire State of Alaska in 1990 (Solley and others, 1993).

When the Kuskokwim River rises above flood stage, it causes contaminants on the surface of
the land to mobilize and move into the public drinking-water supply or into inadequately sealed
private wells. Even when wells are effectively sealed, flood waters may move contaminants such
as sewage or petroleum products into previously uncontaminated areas, where the contaminants
may infiltrate the aquifer.

Limited information is available on the quality of McGrath’s drinking water. However, the
quality of the Kuskokwim River was monitored at McGrath during the periods 1949-50 and
1965-73 (appendix 3). Water quality at the Crooked Creek gaging station has been monitored for
more than 35 years (appendix 3). Water-quality data indicate that the Kuskokwim River is accept-
able as a drinking-water source if the appropriate treatment is used to eliminate some constituents
of concern, such as excessive concentrations of bacteria, sediment, and iron. The number of fecal
coliform bacteria in the water, especially during the fall season following salmon spawning, has
exceeded the maximum contaminant level goals of zero total coliforms for drinking water. On
October 5, 1989, the fecal coliform count was 43 colonies/100 mL of water (U.S. Geological Sur-
vey, 1991). The dissolved iron content has been measured (U.S. Geological Survey, 1992) in con-
centrations above the 0.30 mg/L. secondary maximum contaminant level goals set by the U.S.
Environmental Protection Agency (1993) for drinking water. However, the drinking-water treat-
ment processes currently utilized in McGrath are designed to reduce these constituents to recom-
mended levels (Leroy Reed, Alaska Dept. of Environmental Conservation, oral commun. 1993).

Alternative Drinking Water Sources

The alluvial aquifer underlying McGrath may be an alternative water supply capable of meet-
ing the needs of the community. Prior to the development of the public drinking-water supply, indi-
vidual homes and businesses were served by private wells, but most wells were replaced by a
surface-water source because of the high iron content of the ground water (Leroy Reed, Alaska
Department of Environmental Conservation, oral commun., 1993). Several well water samples
from McGrath (appendixes 1 and 2) confirm the presence of iron in concentrations greater than the
0.30 mg/L secondary maximum contaminant level goals set by the U.S. Environmental Protection
Agency (1993) for drinking water. Clay layers identified at depths of about 70 m in well drillers’
logs, (appendix 1) may indicate the presence of a deep confined aquifer that contains water meeting
the present drinking water regulations. If the present public treatment and distribution systems
could be utilized, this alternative supply could be developed, but at a significantly greater cost than
the existing supply.
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SUMMARY

The residents of McGrath are dependent on the airport or the river for transportation. Many
residents are also dependent on the local environment because they practice a subsistence lifestyle.
Frequent ice-jam flooding is hazardous to residents and their property. When the Kuskokwim
River, the principal source of drinking water at McGrath, rises above flood stage and inundates the
flood plain at the village, contaminants on the surface may become mobilized and subsequently
transported into the drinking water supply or directly into inadequately protected wells. Ground

water is an alternative drinking water supply that could be developed using the present treatment
and distribution system.
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APPENDIX 1

Summary of U.S. Geological Survey well logs and ground-water-quality data that are available in

the Ground-Water Site Inventory files for McGrath, Alaska.

A-1



Ground Water Site Inventory data base wells within 5-mile radius of McGrath, Alaska

Depth Water Date well Drillers Watgr
Local well number of well level  construct- Owner Iog on qal\'f:;:}/
(feet) (feet) ed file able
SB03303307DBCA1 004 35.0 1400 04-19-79 MCGRATHCITY OF Y N
SB03303307DDCC1 001 26.0 1200 09-00-55 FAA MCGRATH Y Y
SB03303307DDCC2 001 262.0 30.00 01-17-43 FAA MCGRATH Y N
SB03303307DDCC3 001 273 1660 05-06-64 FAA MCGRATH N N
SB03303307DDDC1 002 24.0 - 08-18-46 WINCHELL OSCAR N Y
SB03303307DDDD1 003 20.0 -- 09-18-40 SOLAN AL Y N
MCGRATH ROADHOUSE
SB03303317BBBA1 001 23.0 9.00 07-12-45 LASKA PEARL N Y
SB03303317BBBA2 001 19.0 - 10-01-39 IVEY ALBERT N N
SB03303317BBBC1 003 270 6.00 10-15-41 PIERSON CHARLES N Y
$B03303317BBBC2 003 38.0 - 070842 FARRANCE ART Y Y
SB03303317BBBD1 002 28.0 -- 09-03-40 MORRIS ROADHOUSE N N
SB03303317BBBD2 002 28.0 16.00 06-12-46 GLAZIER THOMAS Y Y
SB03303317BBCD1 004 370 - 07-12-47 TEETER REVEREND R Y Y
S$B03303317BCDAL1 005 64.5 20.00 03-23-79 MCGRATHCITY OF Y N
SB03303318AACD1 002 223 13.10 06-02-59 FAA MCGRATH N Y
SB03303318AADA1001 32.0 - 00-00-69 MCGRATH STATE SCHOOL N Y
SB03303318ADBC1 003 45.0 -- 00-00-61 USBLM MCGRATH N Y
SB03303318ADBC2 003 38.5 9.00 06-11-76 USBLM MCGRATH Y N
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APPENDIX 2

U.S. Public Health Service well logs and ground-water-quality data McGrath, Alaska
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WELL LOG

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

LOCATION McGrath (Near HUB Air Apron) DATE STARTED __April 18, 1979
DATE compPLETED_April 19, 1979 DRILLER __Mark Anderson/Henry Horner
TOTAL DEPTH OF WELL__40"' ¢T. CASING INSTALLED 41" DIAMETER __6"
GROUT___N/A SCREEN size __30 slot mrG. Johnson  yengTH__5 feet
STATIC WATER LEVEL 14 HRS. PUMPED @_20 __GPvM DRAWDOWN F
HOLE DIAMETER Aquifer unsuitable due to water quality
DEPTH CASING DIAMETER :
~ FORMATION
‘ SOIL DATA TO 15 FT.
silt FEET THAWED _Frozen soil top 6"
BOTTOM OF FROST & MATERIAL
and brown . SEASONAL OR PERMA FRosT_None
Grading 10 WATER DATA FIELD TEST .
to : TAsTe Clear to yellowish appearence
coarse APPEARANCE FRESH
brown AFTER 24 HOURS
sand {RON _5 _ppm_as_per hach test
CHLORIDES,
TOS i
16
Med. to coarse .
brown sand, $ome pumMp TeEST _Bail test - STATIC LEVEL
gravel, loose|silt |- PUMPING LEVEL e GPM
AFTER _________ HRS.
30'
Grey Med. to [foarse ' HIGHEST RECOMMENDED PUMP RATE
sand WILL STATIC LEVEL CHANGE WITH
- : TIDES____________OR FROST
Grey Med. to [fine sand Affected by level of Kuskokwim River
well sorted _
) 40"
Some coarse, sand woody organics
DEVELOP PROCEDURE __
ESTIMATED MAN HOURS FOR DRILLING . HOURS FOR TOTAL JOB

CREW Mar‘k Anderson/Henry Horner




Aquifer Test Field Data Sheet

Project ilo. _ 77-169 Project itlame HcGrath Hell No. 2

Depth of Yell 30" Length of Casing 32 Casing Above Ground _2°
Date Drilling Completed 4-19-79 Driller Anderson-Horner

Date Tested 4-21-79 Static Water Level to TOC 17' 10"

Pumping Rate ~ 15 gpm Tested By Anderson

Clock|{Etlapsed|Depth|Sounder|totes||Clock|[ETapsed|Depth |Sounder |Hotes
Time |Time to Reading Time {Time to Reading
Since Water Since Hater
Pump from Pump from
Start T0C Stop - |TOC
1:15pm 1 minl19' &" 1:0lpm! 1 20" |
2 1910" 2 Tigr !
3 20" : -3 18'11" 4 !
4 21 2" | 4 18' 6" ‘
5 21 2" | i 5 18' 2"
6 21 2" | i 6 118' 1"]
7 21" 2" | 7 118" 0" ]
8 21' 2" | . 8 $17'10" {
9 21' 3" - ) i i
10 121" 3" i ¢ 10 : f
20 21" 3" | i i
35 21" 3" : ! i
40 {Stabilized and stayed i : : H
50 {for 24 hours I i ! ‘
60 H R : : f i
70 ! { - : .
30 | ] ! :
90 ! : : :
100 | i : [
200 l ! [ - =
300 ! ! !
{409 i ! :
1500 g : H | i ! -
1600 ! i ] !
1700 i i | i . !
800 | i ! { |
9019 ! : ! i R
1090 ' : | . '
2010 : E ! : i
3009 | i ; i
4nnn i : .
5000 . ] | i

Remarks




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

LOCATION ;%a %/MZ%L —W‘ /[3 79

DATE COMPLETED _Z-223 — 79 DRILLER
o e « ”
TOTAL DEPTH OF WELL_ 48~ 4” FT. CASING INSTALLED ___ 46D~ 6 DIAMETER V4

7 4
GROUTMSCREEN size /5 ol wra. LENGTH o 4
/ ,
STATIC WATER LEVEL __ 22 (0 Hrs. PuMPED /@ __ Y5~ GPM DRAWDOWN RO FT.
HOLE DIAMETER

CASING DIAMETER
. FORMATION

) SOIL DATA TO 15 FT. p
=3 ; FEET THAWED 5
p BOTTOM OF FROST & MATERIAL
6 SEASONAL OR PERMA FROST

W
WATER DATA FIELD TEST

TASTE __ L2221, =

Block APPEARANCE FRESH______
AFTER 24 HOURS

At 1RON 10 _PPM

/% , CHLORIDES.
T0S

DEPTH

,004? 7

sl pump Test 70 - STATIC LEVEL
72 , puMpiNG LEVEL _ X3 e 5GP

L0 - AFTER __/ MRS,

W
Vi

\

o~
S
v -
o~
\\

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES_ 72 OR FROST___ /&

\
\\\ \

N
\i\i
oy

\\\‘ \\\

\ \\\

o~
N
m\
X
\
W)

DEVELOP PROCEDURE %

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JoB

CREW ﬂz//é//ﬂ%




WELL LOG

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

DATE coMpPLETED_April 19, 1979 DRILLER __Mark Anderson/Henry Horner
TOTAL DEPTH OF weLL__40' ET. CASING INSTALLED ___ 41" DIAMETER __6"
GROUT____N/A SCREEN size __30 slot MFG. Johnson | engTH__ 5 feet
STATIC WATER LEVEL ___ 14’ HRS. PUMPED e_20 GPM DRAWDOWN
HOLE DIAMETER Aquifer unsuitable due to water quality
DEPTH CASING DIAMETER :
FORMATION
SOIL DATA TO 15 FT.
silt FEET THAWED _Frozen_soil top 6"
BOTTOM OF FROST & MATERIAL
and brown SEASONAL OR PERMA FRosT_None
Grading 10" WATER DATA FIELD TEST |
to TasTe Clear to yellowish appearence
coarse APPEARANCE FRESH
brown AFTER 24 HOURS
rovc; IRON 5 ppm as per hach test
>an CHLORIDES.
TDS
16!
Med. to coarse )
brown sand, Tome puMP TEST _Bail test - STATIC LEVEL
gravel, loose|silt PUMPING LEVEL e GPM
AFTER _____HRS. ~
30!
Grey Med. to roarse HIGHEST RECOMMENDED PUMP RATE
sand WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
Grey Med. to ffine sand Affected by level of Kuskokwim River
well sorted
_ 40"
Some coarse, sand woody organics
DEVELOP PROCEDURE __
ESTIMATED MAN HOURS FOR DRILLING . HOURS FOR TOTAL JOB

crew  Mark Anderson/Henry Horner




Water Analysis(Facility)

P.O.BOX 4-1276

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279- 4014

4643 BUSINESS PARK BLVD.

ANCHORAGE, ALASKA 938509

ANALYTICAL REPORT

Alaska Area Native Health Service

Date Collected: 9-23-76 Time Collected:  ——-_- By: N. Ovitt
Source of Sample: Raw water, FAA McGrath
Physical Observations, Remarks: Received in Calcium Hypochlorite container
0] mg/1 Aluminum [ 1350 mmhos Conductivity Rl 308 mg/1 Hardness as
. CaCo
0] mg/1 Arsenic (3 7.5units pH Kl 900  mg/1 A]ka?inity as
: CaCo
{1 mg/1 Barium (] mg/1 Ammonia (] mg/1 Acidity-T as
Nitrogen-N CaC04
(] mg/1 Boron [] mg/1 Kjedahl [] mg/1 Acidity Free
Nitrogen-N as CaCo
0] mg/1 Cadmium (] mg/1 Organic (] /100m1 Coliform-T
J Nitrogen-N )
M 503 mg/1 Calcium 0 mg/1 Nitrate(N) (] /100m1 Coliform-F
(] mg/1 Copper (] mg/1 Nitrite(N) 0 /100m1 Strep-F
[] mg/1 Chromium-Total [] mg/1 Phosphorus (1 units Color
(Ortho)-P
[] mg/1 Chromium-Tri [] mg/1 Phosphorus []
(Total)-P
0] mg/1 Chromium-Hex [y ¢ mg/1 Chloride []
i 2 1 mg/1 Iron-Total (] mg/1 Fluoride
Transported by:
0] mg/1 Iron-Dissolved [] mg/1 Cyanide Received by:
(] mg/1 Lead [ ¢1  mg/l Sulfate Transported by:
' Received by:
[ 44 - mg/1 Magnesium (1 mg/1 Phenol
0 mg/1 Manganese [] mg/1 MBSA FOR LAB USE ONLY
(] mg/1 Mercury [] mg/1 BOD Lab# 4836-2 Rec'd by: Se
(] mg/1 Nickel (] mg/1 COD Date sample rec'd: 9-30-76
(d 390 mg/1 Potassium (3 1200 mg/1 TD Solids |Date analysis completed: 10-15-76
1 mg/1 Selenium (] mg/1 TV Solids |Date results reported: 10-19-76
X 437 mg/1 Sodium (] ma/1 guspsnded Signed: ,/A/yf;gchff?;pfyéﬁﬁfi,
olids " ”
B mg/1 Silver 0] mg/1 SV Solids |Date:  October 19, 1976
r mg /1 Line M JTU Turbidity B




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC,

TELEPHONE (907) 279- 4014

P.O.BOX 4-1276
ANCHORAGE, ALASKA 99509

4649 BUSINESS PARK BL.VD.

{3
LABORATORIES

Water Analysis(Facility)

ANALYTICAL REPORT

Alaska Area Native Health

Date Collected: 9/23/76 Time Collected:  ----- By: -----
Source of Sample: FAA Well - McGrath, Alaska
Physical Observations, Remarks: Treated Water
0 mg/1 Aluminum M 1570  mmhos Conductivity [§ 290  mg/1 Hardness as
CaCo
(] mg/1 Arsenic [ 7.0 units pH [% 1030 mg/1 A]ka?inity as
CaCO
. 753
(] mg/1 Barium (] mg/1 Ammonia (] mg/1 Acidity-T as
Nitrogen-N CaCO5
(] mg/1 Boron (] mg/1 Kjedahl (1 mg/1 Acidity Free
Nitrogen-N as CaC04
0 mg/1 Cadmium (] mg/1 Organic (] /100m1 Coliforim-T
Nitrogen-N
K50 mg/1 Calcium (1 mg/1 Nitrate(N) (] /100m1 Coliform-F
(] mg/1 Copper (] mg/1 Nitrite(N) (] /100m1 Strep-F
(] mg/1 Chromium-Total [] mg/1 Phosphorus 0] units Color
(Ortho)-P
0] mg/1 Chromium-Tri  [] mg/1 Phosphorus (]
(Total)-P
0 mg/1 Chromium-Hex [{_ 50 mg/1 Chloride (] ~
] <o0.1 mg/1 Iron-Total (1 mg/1 Fluoride
Transported by:
0] mg/1 Iron-Dissolved [] mg/1 Cyanide Received by:
(] mg/1 Lead [ﬂ 1 mg/1 Sulfate Transported by:
Received by:
Kl 40 mg/1 Magnesium (] mg/1 Phenol
(] mg/1 Manganese (] mg/1 MBSA FOR LAB USE ONLY
(] mg/1 Mercury (] mg/1 BOD Lab# 4809-2  Rec'd by: SE
(] mg/1 Nickel (] mg/1 COD Date sample rec'd: 9/23/76
Kl 3 mg/1 Potassium M 1040 mg/1 TD Solids |Date analysis completed: 9/29/76
(] mg/1 Selenium 0] mg/1 TV Solids (Date results reported: 9/29/76
K 272 mg/1 Sodium (] mg/1 gu?pgnded Signed: 42224224 ,pr C$244‘~«—-
olids
[] mg/1 Silver (1 mg/1 SV Solids |Date: 9/29/76
(] mg/1 Zinc (] JTU Turbidity B




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279- 4014 P.O.BOX 4-1276 4649 BUSINESS PARK BLVD,
ANCHORAGE, ALASKA 99509

ANALYTICAL REPORT

Water Analysis(Facility) Alaska Area Native Health Service

Date Collected: 9-23-76 Time Collected: ----- - By: N. Ovitt
Source of Sample: " Treated water, FAA McGrath
Physical Observations, Remarks: Received in Calcium Hypochlorite container
0] mg/1 Aluminum [4 1400 mmhos Conductivity k] 316 mg/1 Hardness as
CaCoO
(] mg/1 Arsenic (3 8.5units pH k] 1100  mg/1 A]ka?inity as
CaCo
(] mg/1 Barium (] mg/1 Ammonia 0] mg/1 Acid?ty—T as
Nitrogen-N CaC0g
0] mg/1 Boron (] mg/1 Kjedahl (] mg/1 Acidity Free
Nitrogen-N as CaCO3
0 mg/1 Cadmium (1 -mg/1 Organic 0] /100m1 Coliform-T
Nitrogen-N :
0 s1 mg/l1 Calcium (] mg/1 Nitrate(N) 01 /100m1 Coliform-F
(1 mg/1 Copper (] mg/1 Nitrite(N) {1 /100m1 Strep-F
0] mg/1 Chromium-Total [] mg/1 Phosphorus 0 units Color
~ (Ortho)-P
] mg/1 Chromium-Tri  [] mg/1 Phosphorus (]
(Total)-pP
0] mg/1 Chromium-Hex [{ 18 mg/1 Chloride 0]
K .7 mg/1 Iron-Total (] mg/1 Fluoride
Transported by:
(] mg/1 Iron-Dissolved [] mg/1 Cyanide Received by:
0 mg/1 Lead Bd 10 __mg/1 Sulfate Transported by:
. Received by:
] 46 - mg/1 Magnesium {] mg/1 Phenol
0] mg/1 Manganese (] mg/1 MBSA FOR LAB USE ONLY
01 mg/1 Mercury (] mg/1 BOD Lab# 4836-1 Rec'd by: Se
0 mg/1 Nickel (] mg/1 COD Date sample rec'd: 9-30-76
K] 390 mg/1 Potassium [d__ 1261 mg/1 TD Solids |Date analysis completed: 10-15-76
0] mg/1 Selenium (] mg/1 TV Solids |Date resu]ts reported 10- 19 76
K] 416 mg/1 Sodium 0 mg/1 Suspended
. Solids , .
(] mg/1 Silver ] mg/1 SV Solids |Date: October 19, 1976
2 ma/l Zine r AT Turhidity




CHEMICAL & GEOLOGICAL LABORATO

P.0.BOX 4-1276

Water Analysis(Facility)

Date Collected:

Source of Sample:

Physical Observations, Remarks:

ANCHORAGE, ALASKA 99509

ANALYTICAL REPORT

Alaska Area Native Health Service

RIES OF ALASKA, INC.

4649 BUSINESS PARK BLVD.

TELEPHONE

3/23/79

Well dated 3/23/79

Time Collected: Unknown

By: N. Archibald

McGrath

Very high iron content

mg/1 mg/1 ‘mg/1
[JAg,Silver <0.05 []P,Phosphorous 0.37 [ICyanide
[JA1,Aluminum <0.01 [JPb,Lead < 0.05 [JSulfate 13
[JAs,Arsenic <0.1 [JPt,Platinum <0.01 [IPhenol
[JAu,Gold <0.01 []Sb,Antiﬁony 0.05 [JTotal Dissolved 318
Solids
[]8,Boron <0.01 []Se,Selenium . < 0.01 [JTotal Volatile
. Solids
[JBa,Barium 0.4 []si,Silicon 5 [ JSuspended
. Solids
[1Bi,Bismuth <0.01 [JSn,Tin - 0.02 [Jvolatile Sus-
‘pended Solids
[]JCa,Calcium 106 []Sr,Strontium ° 0.48 [JHardness as 336
CaC
[1cd,Cadmium < 0.010 [JTi,Titanium < 0.01 . [JAarkalinity as 308
CaCog3
[JCo,Cobalt = 0.05 [JW,Tungsten < 0.1 []
{1Cr,Chromium < 0.05 [Jv,Vanadium < 0.01 (]
[JCu,Copper <0.1 [JZn,Zinc =< 0.01 (]
[JFe,Iron 12 [}Zr,Zirconium < 0.01 (]
* * * * *
[ JHg,Mercury < 0.1 [ JAmmonia [Jmmhos Conductivity 610
Nitrogen-N
[IK,Potassium 1 [IKjedahl [JpH Units 7.4
Nitrogen-N '
[ IMg,Magnesium 9.6 [INitrate-N [JTurbidity NTU
[ JMn,Manganese 1.1 [INitrite-N [JColor Units
[ JMo ,Mo1ybdenum <0.05 [1Phosphorus [I7.Coliform/100m]
(Ortho)-P '
[INa,Sodium 2 [1Chloride .2 []
[Ini,Nickel <0.01 [JFluoride (]

(907} 2794014




SENSAL G QRCLOAIGAL LABCARAVEN 13

CFALATIA G,

P£.0.BOX 4-1275

ANCHORAGE, ALASKA S0

ANALYTICAL REPORT

CUSTOMER Alaska Area Hative Health Service

JATE COLLECTED 3-23-79 TIME COLLECTED: ---

-

[eN

SAMPLE LOCATION:

P

[T AR PRI

P W et Ll
I y

5633 "B" STREET

McGrath, Tract B, Alaska

TELEPUONE
{C07) 2774014

FOR LAB USE ONLY
RECVD.BY_ GY

LAB # 10332-4& .

;AMPLED BY Pete Archibald SOURCE Well completed 3-23-79 DATE RECEIVED 3-29-79
REMARKS Extremely high iron level DATE COMPLETED- 3-29-79
Saimple No. 4 DATE REPORTED 3-30-79
SIGNED
mg/1 mg/] mq/1 B
[ ]Ag,Silver [1P,Phosphorous [ JCyanide
_JAY, Aluminum [IPb,Lead [Jsulfate
"JAs,Arsenic [JPt,Platinum [IPhenol
[JAu,Gold []Sb,Antimony [JTotal Dissolved
Solids
]8,Boron []Se,Selenium [JTotal Volatile
Solids
lBa,Barium []Si,Silicon [JSuspended
Solids
.181,Bismuth [ISn,Tin [Jvolatile Sus-
pended Solids
JCa,Calcium []Sr,Strontium [ JHardness as
4 CaCO
[]Cd,Cadmium (JTi,Titanium [JAtkaTinity as
CaCO3
1Co,Cobalt {1, Tungsten []
[1Cr,Chromium [Jv,Vanadium []
. JCu,Copper [1Zn,Zinc (]
“JFe,Iron 11 [1zr,Zirconium [
* * * * * ®

[ JHg,Mercury [ JAmmonia

[ Jnmhos Conductivity

Nitrogen-il

[JpH Units

|K,Potassium [J¥jedahl
Nitrogen-N
[Mg,Magnesium [INitrate-N

[1Turbidity NTU

. Mn,Manganese [JHitrite-N

[JColor Units

Mo, Molybdenum [1Phosphorus_ [IT.Coliform/100m1
] (Crtho)-P
[ JNa,Sodiun [IChioride - 01

ti,lickel [Irvoride N




CHERICAL @ GEOLCBICAL LABORATORES CF ALASXA, INC.

P.0. BOX 4-1276

ANCHORAGE, ALASKA 95509

ANALYTICAL REPORT

5633 "B" STREET

TELEPHON
(207) 2794

CUSTOMER  Alaska Area Native Health Service SAMPLE LOCATION: McGrath, Alaska
FOR LAB USE ONLY
DATE COLLECTED Unknown TIME COLLECTED: Unknown RECVD.BY AG LAB # 100«
SAMPLED BY Unknown SOURCE Unknown DATE RECEIVED 3-30-79
REMARKS DATE COMPLETED- 4-3-79
DATE REPORTED 4-4-79
SIGNED M LM
mg/1 mg/1 - ‘mg/1
[JAg,Silver <0.05 [ ]P,Phosphorous 0.37 [1Cyanide
[JA1,Aluminum < 0.01 [1Pb,Lead < 0.05 [JSulfate 13
[JAs,Arsenic <0.1 [Irt,Platinum < 0.01 [JPhenol
{JAu,Gold < 0.01 []Sb,Antimony 0.05 []Total Dissolved 318
Solids
[18,Boron <0.01 [1Se,Selenium < 0.01 [JTotal Volatile
Solids
[18a,Barium 0.4 []Si,Silicon 5 [JSuspended
Solids
[1Bi,Bismuth <0.01 [ISn,Tin 0.02 [Jvolatile Sus-
pended Solids
[JCa,Calcium 106 [1Sr,Strontium 0.48 [JHardness as 336
CaCO
[]cd,Cadmium < 0.010 [JTi,Titanium < 0.01 []Alka?inity as 308
CaCO
[1Co,Cobalt =0.05 [JW,Tungsten < 0.1 (] 3
[JCr,Chromium < 0.05 []v,Vanadium < 0.01 [1]
[JCu,Copper <0.1 [(1Zn,Zinc < 0.01 (]
[JFe,Iron 12 [1Zr,Zirconium <.0.01 [1
* * * * *
[ JHg,Mercury <0.1 [ JAmmonia [Jmmhos Conductivity 610
Nitrogen-N
[JK,Potassium ] [JKjedahl [JpH Units 7.4
Nitrogen-N
[ IMg,Magnesium 9.6 [INitrate-N [JTurbidity NTU
[ JMn,Manganese 1.1 [INitrite-N [1Color Units
[ IMo ,Molybdenum <0.05 [JPhosphorus [1T.Coliform/100m]
(Ortho)-P
[ INa,Sodium 2 []JChioride .2 []
[INi,Nickel < 0.01 [JFluoride 0]




APPENDIX 3

U.S. Geological Survey water-quality data for the Kuskokwim River
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