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Overview of Environmental and
Hydrogeologic Conditions at lliamna, Alaska

By James D. Hall

Abstract

The Federal Aviation Administration is conducting preliminary environmental assessments
at most of its present or former facilities in Alaska, including Iliamna. The villages of Iliamna,
Newhalen, and the Federal Aviation Administration facility in Iliamna, Alaska are near the shore
of Alaska’s largest fresh-water lake, Iliamna Lake. The climate in this area is transitional from
maritime to continental with a mean annual temperature of 1.2 degrees Celsius and a mean annual
precipitation of about 675 millimeters. lliamna Lake is surrounded by a mixed spruce forest
growing on deposits of gravel, sand, and silt. These surficial deposits contain ground water and
constitute the primary source of drinking water for the area. Alternative sources of drinking water
include the Newhalen River and Iliamna and Pike Lakes, as well as numerous other lakes and
streams.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway support and
navigational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous
materials such as solvents, polychlorinated biphenyls, and pesticides may have been used 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 by 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
supplementary 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 (USGS) in cooperation with the FAA, provides this supplementary
information and describes general ground-water conditions, flood hazards, and other
environmental conditions for the Iliamna FAA facility and nearby areas at Iliamna, Alaska (fig. 1).

PHYSICAL SETTING
Location

Iliamna, Newhalen, and the Iliamna FAA facility are in southwest Alaska near the southern
end of the Alaska Range and the northern end of the Aleutian Range (Wahrhaftig, 1965; Selkregg,
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Figure 1. Location of lliamna and Newhalen, Alaska and the lliamna
Federal Aviation Administration facility.
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1976). The Iliamna FAA facility lies at an elevation of about 44 m (Detterman and Reed, 1973).
The facility is near the southeast shore of Pike Lake and about 4 km northwest of Iliamna Lake,
Alaska’s largest fresh-water lake. The Iliamna FAA facility is about 4 km north of the village of
Newhalen, 4 km west of the village of Iliamna, and about 315 km southwest of Anchorage (fig. 1).
Access to the area is typically by air, although small boats and shallow draft barges may reach
Iliamna or Newhalen. The Iliamna FAA facility, Iliamna, and Newhalen are connected by a local
road system.

History and Socioeconomics

The village of Iliamna was established in 1935 when the Tanaina Athabascans moved their
village to this location (Selkregg, 1976). The population grew and by 1980 about 94 people lived
in the village (Environmental Services Ltd., 1982). The population leveled off during the 1980’s
and in 1990 the population was still 94 people (U.S. Census Bureau, 1991). The economy of the
Iliamna area is based primarily on commercial and sport fishing, hunting, and tourism. In 1990,
9 percent of the workforce was employed in a transportation-related field, which includes FAA
services, and most residents added to their income through subsistence hunting and fishing (Alaska
Department of Community and Regional Affairs, 1991).

The village of Newhalen was established in the late 1800’s primarily because of the fish and
game resources in the immediate area. About 90 people lived in Newhalen in 1990, and the village
economy was based on fishing. In the summer, many villagers leave Newhalen to fish commer-
cially as a supplement to their local jobs and to their subsistence lifestyle. Local jobs include
regional and city government, education, transportation, and some construction (Environmental
Services Ltd., 1982).

The FAA first began acquiring land and buildings near Iliamna and Newhalen in 1941, during
the World War II defense buildup in Alaska. The Iliamna FAA facility consists of two maintained
runways, a low power non-directional beacon, and additional service support buildings (National
Oceanic and Atmospheric Administration, 1993). A detailed description of the Iliamna FAA
facility is given in an Environmental Compliance Investigation Report by Ecology and
Environment, Inc. (1994).

Climate

The Iliamna area has a climate that is transitional between maritime and continental
(Hartman and Johnson, 1984). The region experiences cool summers and moderately cold winters.
The mean annual temperature is 1.2°C, but temperatures range from a July mean maximum of
16.9°C and a December mean minimum of -12.9°C (Leslie, 1989). Mean annual precipitation is
about 675 mm; about 1,534 mm of snow falls annually (Leslie, 1989). Mean monthly and annual
temperature, precipitation, and snowfall are summarized in table 1.
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Table 1. Mean monthly and annual temperature, precipitation, and snowfall for the period 1939 to 1987,
lliamna FAA facility, Alaska.

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

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

: Temperature (°C)

Mean maximum -5.2 -42 -14 3.6 99 149 169 159 122 48 -1.1 57 5:1

Maximum 328 (June, 1953)

Mean minimum -12.3 -123 -100 46 13 5.7 8.7 8.6 5.1 -6 -715 -129 -2.6

Minimum -439 (Jan., 1947)

Mean -8.7 -8.2 -5.7 0.6 5.6 104 128 123 8.3 1.6 42 -9.3 1.2
Precipitation, in millimeters of moisture Total

351 290 328 290 345 427 714 1260 107.7 78.7 478 422 676.9
Snowfall, in millimeters Total

2642 2515 2743 1575 279 00 0.0 0.0 0.0 66.0 200.7 297.2 15393

Vegetation

Vegetation in the Iliamna area consists mainly of mixed spruce forest and high brush (Detter-
man and Reed, 1973; Viereck and Little, 1972; Selkregg, 1976). The mixed spruce forest consists
of black and white spruce with an understory of shrub tundra and sphagnum (Detterman and Reed,
1973). Open stands of both white and black spruce are present throughout the region (Detterman
and Reed, 1973). High brush areas consist of thickets of alders interspersed with willow (Viereck
and Little, 1972; Selkregg, 1976). The high brush area understory consists of grasses, fern, herbs,
and shrubs (Viereck and Little, 1972; Selkregg, 1976). Aerial photographs of the area around the
Iliamna FAA facility at Iliamna indicate that the vegetation is mixed spruce forest to the northwest
near Pike Lake and high brush to the north, east, and south.

GEOLOGY

The Iliamna FAA facility is on a lake terrace north of Iliamna Lake, about 30 m above the
present lake surface. Bedrock is exposed in nearby river banks and lake shores (Detterman and
Reed, 1980). The mountains to the southeast contain numerous faults. There are more than 15
volcanic necks or plugs within 50 km of the [liamna FAA facility (Detterman and Reed, 1980).
Bedrock is overlain primarily by gravel and sand (Detterman and Reed, 1973).

Bedrock Geology

Bedrock near Iliamna was mapped by Detterman and Reed (1980) and consists primarily of
volcanic rocks of Tertiary age. Outcrops of basalt, andesite and volcanic breccia are common along
stream banks and the shore of Iliamna Lake. To the northeast on Roadhouse Mountain, bedrock
consists of about 70 percent volcanic rocks and about 30 percent intrusive igneous rocks. The
volcanic rocks of Roadhouse Mountain are composed of tuft interbedded with basalt and andesite
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lava flows, whereas the intrusive rocks consist of granodiorite and quartz diorite. Roadhouse
Mountain is the remnant of a large volcano which produced the tuffs and lava flows exposed along
the north side of Iliamna Lake.

Drillers’ logs! for wells in the area indicate that bedrock is commonly present at depths of
less than 10 m (Appendix 1 and 2). In the village of Iliamna, one well drilled to a depth of about
82 m indicated solid rock at a depth of 6 m below the ground surface (Hutchison, 1979a). In
Newhalen, a series of wells reached bedrock at depths between 4.5 m and 10 m below the ground
surface (Hutchison, 1979b). At the Iliamna FA A facility, well logs indicate that bedrock is 16 m to
18 m below the ground surface (Appendix 3).

Surficial Deposits

The surficial deposits near Iliamna were mapped by Detterman and Reed (1973). Near the
Iliamna FAA facility, these deposits consist of lake terrace and beach ridge deposits. Prominent
terraces and beach ridges are present at about 12 m, 24 m, 30 m, and 40 m above the 1965 lake
elevation. Shallow pits excavated into lake terraces at various points around Iliamna Lake exposed
a variety of volcanic ash deposits and beach sediment (Detterman and Reed, 1973). The beach
sediment generally consists of layers of dark yellowish quartz sand, silt, and a yellow brown loam
that overlie poorly sorted gravel and till.

One driller’s log from Iliamna indicates that the surficial deposits are primarily coarse sand
to about 2.5 m below the surface and angular bedrock rubble about 6 m below the surface
(Hutchison, 1979a). Other logs indicate the presence of gravel overlying bedrock (Appendix 1). In
the Newhalen area, surficial deposits are described in well logs (Appendix 2) as primarily clay?
deposits intermixed near the surface with gravel, sand, and mud. At the Iliamna FAA facility, well
logs indicate that surficial deposits consist of poorly sorted gravel, sand, and clay (Appendix 3).

Permafrost

Permafrost in this area of Alaska is generally found in isolated thin lenses at shallow depth
and as relict permafrost at considerable depth below the surface (Ferrians, 1965). In the town of
Iliamna, drillers’ logs indicate unfrozen ground to a depth of 123 m (Appendix 4). At the Iliamna
FAA facility, well logs indicate the absence of permafrost to a depth of 39 m (Appendix 3). Perma-
frost is generally absent in areas adjacent to or beneath large lakes and rivers (Hopkins and others,
1955). Absence of shallow permafrost at Iliamna is likely because the mean annual temperature is
above freezing and Iliamna Lake is nearby.

!nformation garnered from well drillers’ logs about geology and hydrology at a well site varies in accuracy
depending on the driller. The quality of most of the drillers’ logs noted in this report is unknown and drillers’
vernacular may not be consistent with terms as they are used by geologists. When possible, logs of wells
drilled by the U.S. Geological Survey will be used, as the level of accuracy is consistently good.

The presence of pure clay in the region is possible but unlikely. Rather, it is probably silt intermixed with
some clay-size particles (C. F. Waythomas, U.S. Geological Survey, oral commun., 1995). The permeability
of these particles remains undetermined.
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HYDROLOGY
Surface Water

Within about 5 km of Iliamna there are more than 50 lakes and ponds. Iliamna Lake is about
380 m deep and its surface is about 14 m above sea level (Detterman and Reed, 1973). The lake is
enclosed on its western end by a moraine of late Pleistocene age (Detterman and Reed, 1973).
Iliamna Lake is fed by numerous tributary streams, the largest of which is the Newhalen River.
Many lakes and streams near the Iliamna FAA facility are used for subsistence fishing and
recreation.

The Newhalen River flows about 1.5 km south of the Iliamna FAA facility. It drains an area
of about 9,000 km? upstream from the U.S. Geological Survey stream-gaging station 15300000,
which lies about 12 km northwest of the Iliamna FAA facility (fig. 1; U.S. Geological Survey,
1988). Mean daily discharge of the Newhalen River near Iliamna was reported from October 1951
to September 1967 and from October 1981 to September 1986. Monthly mean and mean annual
discharge for the period of record are summarized in table 2. Monthly mean discharge for the
period of record (water years 1952-67 and 82-86) ranged from an August 1967 maximum of
846 m’/s and a February-March 1956 minimum of 28.3 m3/s. The mean annual discharge for the
period of record was 262 m3/s.

Table 2. Monthly mean flow at U.S. Geological Survey stream-gaging station 15300000, Newhalen
River near lliamna, Alaska, water years 1952-67 and 1982-86

[Values in cubic meters per second (m%/s)]

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

Mean 342 185 112 81.1 6295 585 608 126 387 581 604 518

Monthly mean 564 309 181 130 99.9 944 926 181 559 735 846 720
maximum (1962) (1958) (1958) (1958) (1984) (1984) (1984) (1953) (1964) (1985) (1967) (1961)

Monthly mean 202 963 510 340 283 283 340 693 230 455 441 271
minimum (1985) (1956) (1956) (1956) (1956) (1956) (1960) (1964) (1986) (1954) (1983) (1983)

Annual mean: 262

Both Iliamna and Newhalen have a low flood hazard and do not participate in national flood
insurance programs (U.S. Army Corps of Engineers, 1993). The town of Iliamna did experience
storm-surge flooding in 1969 and 1970; However, there are no records of flooding at Newhalen
(U.S. Army Corps of Engineers, 1993). The Iliamna FAA facility is at a higher elevation than either
Iliamna or Newhalen and should also have a low flood hazard.

Ground Water

Ground water is found in unconsolidated surficial deposits and in fractured bedrock under
Iliamna, Newhalen, and the Iliamna FAA facility. Drillers’ logs indicates layers of “clay” or layers
of “clay” intermixed with coarser deposits (Appendix 1, 2, and 3; Hutchison, 1979a): However, the
data are inadequate to determine if these strata are impermeable enough to separate the surficial
deposits into different aquifers. Near Iliamna, sand and gravel deposits about 10 m below the
surface contain ground water (Appendix 1; Hutchison, 1979a). Ground water also has been
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obtained at a depth of about 30 m in fractured bedrock, at a depth of about 44 m in sand, and at a
depth of 61 m to 67 m in fractured bedrock (Appendix 1; Hutchison, 1979a). Near Newhalen,
ground water has been obtained in the sand and gravel of the beach deposits around Iliamna Lake
(Appendix 2; Hutchison, 1979b) and from fractured bedrock 75 m below the land surface
(Appendix 2; Hutchison, 1979b). Two wells at the Iliamna FAA facility obtained ground water at
depths of 6 m and 18 m (Appendix 3).

Drinking Water Sources and Water Use

Ground water is the primary source of public-water supplies in Iliamna, Newhalen, and at the
Iliamna FAA facility (Appendix 2, 3; Hutchison, 1979a, b). However most residents have private
wells which augment or replace the water supplied by the public wells. Surface water is also a
readily available source of drinking water. The close proximity of surface-water supplies (such as
Iliamna Lake, Pike Lake, and the Newhalen River) to Iliamna, Newhalen, and the Iliamna FAA
facility provide alternative sources of drinking water. The data available are inadequate to
characterize the quantity or quality of these sources.

In Iliamna, most drinking water is obtained from private wells. Although a public access well
is available, there are no public drinking water treatment facilities or distribution systems (Norman
L. Fairbanks, U.S. Public Health Service, oral commun., 1995). Treatment of drinking water is
done on an individual basis by personal choice rather than by need (Norman L. Fairbanks, U.S.
Public Health Service, oral commun., 1995).

In Newhalen, water is distributed from the public-water supply wells to the public facilities,
such as the Washeteria, the school, the health clinic, and to the U.S. Department of Health and
Human Services, Housing and Urban Development (HUD) housing facilities (Lowdermilk, 1986).
However, most residents obtain water from their private wells or individually transport it to their
place of residence from Iliamna Lake or the Newhalen River (Norman L. Fairbanks, U. S. Public
Health Service, oral commun., 1995). A water-treatment system was installed in 1990 for the
fluoridation and chlorination of the HUD housing facilities’ water supplies, but it is presently not
in use (Norman L. Fairbanks, U.S. Public Health Service, oral commun., 1995).

Water-quality analyses of water from wells in Iliamna (Hutchison, 1979a) and Newhalen
(Appendix 4) indicate an iron concentration greater than the U.S. Environmental Protection
Agency’s Secondary Maximum Contaminant Levels (U.S. Environmental Protection Agency,
1995). The reported concentration of iron in water from wells in Iliamna, in conjunction with a low
or high pH and (or) a high specific conductance, will cause corrosion in the well and distribution
system. These high iron concentrations can stain plumbing fixtures and affect the taste of the water,
but are not hazardous to humans (Appendix 4; Johnson, 1966). In 1958, the U.S. Geological
Survey sampled water from two wells at the Iliamna FAA facility. Table 3 shows the reported
concentrations of iron and major ions, as well as specific conductance and pH (Appendix 4).
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Table 3. Selected water-quality data from wells in lliamna, Newhalen, and at the lliamna FAA facility
[AHl data in milligrams per liter, unless indicated; pS/cm, microsiemens per centimeter at 25'Celsius; USPHS, U.S. Public Health Service]

Regulated Newhalen Newhalen lliamna USPHS

Constituent (or USFAA1 well USFAA2 well

contaminant  USPHS well USPHS well well
property) levels® (1982) (1984) (1979%)

Sodium (Na) - 1.4 15.0 24.0 8.0 2,6
Sulfate (SOy) 500¢ 1.5 4.2 2.0 0.0 3.0
Fluoride (F) 4,04 <0.1 = e 0.0 0.1
Chloride (CI) 250° <1.0 4.0 4.0 5.0 1.5
Iron (dis- 0.3 40 1.1 2.0 05 0.0
solved; Fe)
pH (units) 6.5 - 8.5° 54 8.4 8.7 5.5 7.0
Specific

conductance — 20 95 120 110 62

(uS/cm)

“rrom U.5. Environmental Protection Agency, 1995.
From Hutchinson, 1979a.

“Maximum Contaminant Level.

9Maximum Contaminant Level-Under Review.
“Secondary Maximum Contaminant Level.

SUMMARY

The Iliamna FAA facility is located on a northern lake terrace of Iliamna Lake, Alaska’s
largest fresh-water lake, near the southern end of the Alaska Range and the northern end of the
Aleutian Range. Iliamna has a mean annual temperature of 1.2°C and a mean annual precipitation
of about 675 mm. This climate supports mixed spruce forest and high brush vegetation.The
surficial geology near the FAA facility is characterized by 16-to-18-m-thick of poorly sorted
sediments overlying volcanic rock. Ground water, the primary source of drinking water for the
Iliamna FAA facility, is found at depths between 6 and 18 m in both the sand and gravel aquifer
and within the fractured bedrock. Abundant local surface-water sources such as Iliamna Lake, Pike
Lake, and the Newhalen River represent alternative drinking-water supplies. However, data are
inadequate to characterize the quantity or quality of these sources.
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APPENDIX 1

Well drillers logs for wells in Iliamna, Alaska
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Well driller’s logs for wells in Newhalen, Alaska
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Nowing  recenthy Premped uemplag  reciatly SueLense

Fwing
mmm N-an-! mw Mmiﬂl‘:ﬂ,‘:’,ll;ll.]

OWNER IDENTIFICATION (1)
[r=1s2]#] [*=]A o w]|e| Deset [lstltzlzfz o/ 17474

7 T Ve ARGET] 17 [sa=] o]

Name: l..m[ 161= y{::l"_jlx‘!i | D | .E
OTHER SITE IDENTIFICATION NUMBERS {1} g =. 7 GG I 1ALAE W
E-lll]'] l'r-l&j o Nl‘] mlilu*loo P pepap— =g I Iml—‘"'we HP| T DA C L R (o PN i | | |
MNew Cord Same RET l l!ﬂll z f.¢|z|é| 1 4 | I‘Igml 1“'Ié,|£|&'§l 1 | TR T O Y T 1 ]‘J
- f‘odﬁépﬂxf'y qu( [ FilNE LD~
SITE VISIT DATA (1) 5 -
[“""l.} lT-I* o '_l:l mdﬁ‘l [ / i / [ I 1 I.l uﬂl_md r‘..-—l FIR T T N T Y S t‘-s . 1.'."‘ ‘I

FIELD WATER QUALITY MEASUREMENTS (1)

Ill-l'll‘l I'-I A D M ]" Mm"l w8 i gy I.I u*u.nl“"l T '] I‘I
i, delete, madify manth [T1] g
i I ) O O R 2 BT O
RN [T YOI O s [T I |
?_ﬁnmﬂh“'[ [ | I.I Vi-l;':-[ Lt 4 1 1 1°1 I.I

gesronet i ] e T9)

FOOT NOTES:
(D Source of Data Codes:
|'s o e A R L a z|
reporting, deibler awee, other gev'l. othe g, goniopiot, ather
apency roparisd,

WSTRRTAD
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FORM 9-1642 Well Mo, /Vr" A A &'{-' P
(1-68)
WELL SCHEDULE
U. 5. DEPT. OF THE INTERIOR AF GEOLOGICAL SURVEY WATER RESOURCES RIVISION

MASTER CARD
" Record by AL ot dsta [P/ Date J/ ~ /%" 595.2 I//f Gon e (_C _C)
seace _ [Tlorha - [o L'?Mﬁtwn) '
Latitude: l;ii |’ Jné |' E_I /ﬂyuumm I !ij‘ﬁ |.5_,3 |émQ“| m“_'“l_t't‘._'-

..tﬁ;—rlz%‘; 5 é éi@ g . ,:Q! ke _SE v, SE v SEW, A’,

“’f" e [SIC 1010 15101 3! 1 {iDs ‘C‘.D 2 v/ _9'

Ovmership: Co&g?:y. ed Cov' lay. Ccrrp(zz' Co, lrf:!l:e. Sﬁtetﬁm. Hltg)bht “IF‘ I
w (®) (c). (D)  @® @ (O 0 ®
Use of Alr cond, Bottling, Comm, Dewvater, Power, Fire, Dom, Irr, Med, Ind\ P &
water:
(s) (1) (42) ) (X (m ()
Stock, Instit, Ihl(?ud. Bepressure, Racharge, Desal-P 5, Desal-other, Other : :

Useof (A (M (6 ® W @ ®m M @, 7 0N ® ®
: Anode, Drain, Seismic, Heat Res, Obs, Oil-ges, Recharge, Test, Unus

8

DATA AVATLABLE: Vell nug Freq. W/L mess::
Hyd. lab. data:

Qual. water data; type: &yﬂg"%? 2

Freq. sampling: ; Pumpage inventory: Y::' period: "[—'
Aperture cards: : e ."l_l

Log data: I

WELL-DESCRIPTION CARD

Ismnswmsmcm_] th well: 7 ftl_ /'2 ‘HJ(“f;:’ u
Caifag 70 ) accuracy
('Efgflé cassds 4 e S(ra&.q £t I_ / 2—. PA ;1;: (e ; Diam. </ tnl_s_l‘_Z@

Fiabakis pogg?u 3“51'-'1 v. {u 1: epen 5531.,@.5 Pt., llmmrld. gg%g. (&) |‘§I‘|

: :amrete, (perf.) , :rten) . ‘n

T
Hethod J P R l':_z I
n:i.‘lled alr bore ﬁug, h)rd jeEtZd Elz- tt\‘rcz'u uen:?:lng. dr vln, dme ®

rot, percussion, ratary, vash, —oprer——

Date
britled: 2 2/ ¢ .7 - Pump intake setting: £t LI
Y] "

- 0 3
Driller: fl)ry 1,- oY :

"R 11°M

HE gy @ © O aa O wom om e D Deep G
(type): air, bucket, cent, jet, "&:35. Iult{_:le. noge, piston, rot, submerg, “(R. “h“
' Pover e D JIrans. or

.L!EZ diesel, elec, gn. gasoline, hand, gas, wind; B,P, meter no.

Descrip. MP ft b::um s Alt. MP

i Clit 1] | -
Water . f- bon“ al i P .

Level ’7 /0 ft pelow MP; Ft gm D Accuracy: 'J DI
) b - T Hethod
;:_‘::g J?c 7 % ﬁ-' 6 7 ¥ Yield: (-0 ;pnl ! ; 1 O | derermined .
':"'""' L " a0
Dravdown: __ /6 & £t | /: iO': ‘5 IAccuncz @%B-—“'E R .“]
QUALITY OF z . 3
WATER DATA: Irom ( Isﬂnu Qﬂﬂoﬂdﬂ ___L_HJM
4 PPm “ Pr= FP‘ pp=

- N P e a = -

Taste, color, etc.

WS BT AD
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( 8.} v e L
; “ndf WATER SUPPLY WELL LoG ) T

PROJECT NO, 0175  WORK ORDER NO. 7026 LOCATION Newhalen ™ DATE STARTED 11/1:

DATE COMPLETED 2/20/67  DRILLER Dirksen & Pooler . - TYPE OF RIG Hillman-Fai
127°10"-4inch

TOTAL DEPTH 128°'7" FT. CASING INSTALLED 43°'2"-6in,-- GROUT _ Aqua-gel . _
SCREEN MATERIAL 1.,030 slot Johnson LENGTH ___ 5'8" DIAMETER __ 4inch .
PRODUCTION: HRS PUMPED_62 _ STATIC WATER LEVEL 17 10FT. AVAILABLE DRAWSOWN 105
YIFWD . 15 GPM DRAWSOWN : 7@t FT SPECIFIC CAPACITY 60 . G
FATE. | DEPTH IN FEET FORMATION DRILLER

FROM TO
11/9/66] O 6 Clay & Gravel

6 16'6"| Clay, gravel & sand

16°6" 20'4" Brown Clay

204" 23'8" Brown Clay & Gravel
2338" 31°'6" Gravel some clay
316" 442 Blue clay & gravel
.-___T__‘_l__;_gf_lo 442"  66'9" | Hard pan and sand
11/11' 66'9" 86" Green hard pan & sand
11712 |86*  113'7 | Green slate

11/13 1137 1251 Blue slate

11/13 125'1" 128'6" |White J.imes.tone: with cracks carrying-w?ter. .
T i

Operation on|this well was closed down on 11715/66| until
373767 becanse We Coula oNly ettt —Hmtrcastmopitim————
to 42'2" becjuse of rock and hard pan., Ordered anjunderreamer
was waiting ¢
down to bottem.

iy

e
/ ’
(L

Forbudar] 1Y @11 driller ¢

& ai v

WSAT A




Newhalen, Alaska Hole # 4 WO # 7026
Feb, 20,1967

> Ground Level

P Gla'ay & Gravel
16'6" Clay, Gravel & Sand .

20'4“ Brown Clay
+23'8" Brown Clay & Gravel

Pt

31'6" Gravel some clay
;42'10“-6inch Casing

4412 Blue clay & Gravel
51'6" Green Clay, Coarse Sand

DR A o
;57' Hard Pan & Gravel

66'9" Hard Pan & Sand

_36__'_ Green Hard Pan & Sand

'._ 137" Greén Slate

o

i f+125'1" Blue Slate . .
= 1 — 5 128'7" Lime Stone (White)
& Water in crack (no sand) 2.3 7P

<
y
T
At
.?‘ '
’
L

.’'Water-1 Gal.@ Min,

Total Depth 1287
““‘One 5'8" ,030 slot screen,
4'10" screen exposed,
Static level 17°'10",
Available drawdown 105°'.
wWill pooduce 60 gal @ min
on full drawdown.
43'2" 6inch casing
127°'10" 4 inch casing, 4inch
casing is supported by 6inch
casing. Would advise not
to use a pitless adapter on
this well,
Heat tape is hanging on
bottom of well cap. But is
probably not re cessary, for
this well should not freege.
. 200 ft. of heat tape in well

Drillers:
Galen Dirksen
Homer Yooler

Sketch by %ﬂ

we.'l.l Drillér

U S BIA L
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APPENDIX 3

Well driller’s logs for wells at the lliamna FAA facillity near Newhalen, Alaska




FORM 9-1642 verbo. Lo onz 24 A
(1-68) -
WELL SCHEDULE
U. 5. DEPT. OF THE INTERIOR* /[ {’ GEOLOGICAL SURVEY WATER RESOURCES DIVISION

pecord by RS/ | ot dat /‘W# Date /7-/3-Co  yap _::f'/ ) n..e

T -,5' “/j:m Sec /Z. MﬁQk :a!! m,_!! SE
veﬂmT'wlber: ré'IC’. "Q Iﬁ_‘-_t?: Ql'? T2/ 1 7 3; & &BIOIM #Q—'
..-_.-M.L‘li’ oF time: ot omme: CAA = Ol wep 2

[__

dy, t.‘arp(:z Co, h?ﬂte. State w 'luut?bill: “I FI

: w © - M (B @ @M @ W LH ®
Use of Alr cond, Bottlinmg, co-. Devater, Power, Fire, Da-, Itr, Med, Ind; P S, ,I.n.
water
(5 (M (M 82] W) x (n @) “EI
Stock, Instit, Unused, Repressure, Rechirge, Desal-F §, Desal-other, Other - 28

Use of (A) (n) ()] ()] W (F) (r) (1 (@ (\0\ (X) 0}
well: Anode, Drain, Selsmic, Heat Res, Obs, Oil-gas, Recharge, Test, Unused] Withdraw) Waste, I)ell:roynd

DATA AVAILABLE:  Well ““D Freq. W/L meas::

]
Hyd, lab, data: .

= . l I
Qual.. water data; type: ﬂn b, HEXED Wz
> J = yes
Freq. sampling: D Pumpage inventory: ., period: ."' - I
75 € F
: yes ,,l I
Aperture cards:

: = A . :
Log daca: ,\OG on beck ca,-‘f Jlvdlyses

t Al
WELL-DESCRIPTION CARD  77) - 6/

T _l He -
L e as on master CARD | pepth well; ,.2}:./ ce | m: 8 / I ,.;: —_— - 4
(ltj_eg:h(cuedg 5 3 fe - : : . g—;‘g‘?& ; Diam, tnm

g 2

(<) (1 @ (P £ sf) MG, 4 x) ®)
pintan: Botole ‘i;i:l."- farehy, S, v m“ R
Method (A) (B) D) (H (4] ) ) n
Drilled: l!r bore&. ug ‘;35:. 'je:ted, r“:‘ﬁ:'““' ::::Il:_;: trencanlu. drgen, drt{: B g:‘
Date
Drilled: /":/-.‘; 9 - Pump intake setting: fe S : H o
Driller: »
e :d&en
Life (L) P s ) Deep
ue aom e, macipts, matipe, 0 0, @ 0, @ @ [ ][]
Power P I_I ans, o
jtx_g ): diesel, elec, ‘II. gasoline, hand, gas, wind; H,P, meter no.
) lhave
Descrip. HP £t palowlSD s Mt.

T Accurac

Ale. 1SD: /00 | = S /I‘d 7z i /07 s0’e L "E
Wat above
Tarel i £t potue MP; FE petow LSO s 1/ kwucr ”I I

== N
Dravdown: fr it Accuracy: D % hr -l-—-j-u

gth\l.lﬂ oOF b Y] a3 -
WATER DATA: Iron I:Is::‘l.ﬁte Chloride Hard. ra
10 D T i S n.:g‘:'d " ¢ i
: e 3
Sp. Conduct Kx emp, 5 1 hoge 8 e 5 3

Taste, color, etc.
YR OLZ

WS EAA L

‘oR 11%A
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UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY No.
WATER RESOURCES DIVISION
Co OrHER Nos.
WELL LOG
State ___Alaska County Sev ruwess Subares __1liamna

Owner Civil Aeronautics Authoriiy

Location . W¢st side of present pump house

A\
1\-‘

Drilled by Address

Date _12/1/54 Casing diam. ___6 inch Land-surf. alt.

Source of data Copied from Lappi's file-RW

(Enter type of well, perforations, yield, and drawdown at end of log)

CORRELATION MATERIAL Tn(rge;n:)t:ss ?fs;rtf

? Soil? 5 5

_____________ ..Silt and 1jttle gravel | 15 20
Glacier silt (15' water in pipe) 1k 3k
Glacier silt (ne water) _ g - -
Silt and slide rock 1 .“_Lﬁﬁ_;

___________________ .vhale rock - _hroken up 3 L6
Shale_rock = braken up (25' of water) 3 L9
Very hard _shale rock - no.water ' A 53

creeerereemeeeeeeeeee| - BrOken_up_rack, some silt; struck seams of water 59! 5 60

sy T ta). depth = 60 fent

Water level - 12} feet

pumped 57 hrs. at 600 gph, - 51' dd.
250 gphs = 7'10" dd.

RECORD BY Date SHEET ..

o 5. Covenmen pmueTiee orrice 16815871 WsCAN A

OF




iansd L
yg‘«/é&e/&w&.
,_5 yZ&/-.-
%37~ »ﬁ-&uﬂw 75 a%.@vﬁw
31/“‘72 - W &&, Sy TR =
?,Z'@ -4,0&'/ WMM
S fill riret, Mechn 0
Wé‘?MMM-,%Zf/th;mﬁo i o7
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FORM 9-1642 Wall Ko, I/:'f-hr.-a.'a 2
(1-63)
WELL SCHEDULE
U. 5. DEPT, oF THE INTERIOR K P GEOLOGICAL sURVEY WATER RESOURCES DIVISION
_MASTER CARD ‘ Y sl e
record Al m Fd&‘- pate //= 12 ~(P I//mm;,q D¢ - |

State Lot Xe [2 Iam J//'dhuu . rE'_K—I '
st 7 e ([ 712050 =
B (e s Be 270w T L L Lor S seppn
“;H“.L.gn,e,la,‘g;zn ,5,5,,9;?,6;0, Bip] s, /¢
s L1 LT T L, - o (AT 8 Gt Decsen v
nmn:-iu\‘,c mw:mll.- pddress: _ L/ ama _.if/o;:,{fa: =tiz

Owvnership: Cm‘-clly l'-l ':, Ny. cu-p(ﬁ- Co, Private, tuu“lituy. u.:?."uu "IF‘ ;
{4) - m m (N @ (D 00 (m (LY
Uas of Alr econd, Mtuq ter, Power, Fire, Du-. I::. Hed, . P 5, Rec,
BEE @ M (™ ™ W (e m ® .,E
Stock, Instit, Unused, Repressure, Racharge, Desal~PF §, Desal-other, Other )
¢ ® 6 »
B B B T B, B, iR, B Bl e, sl 1
DATA AVAILABLE:  Well data ﬂt-g Freq. W/L meau.: I;] Fleld aguifer char, "D
Hyd, lab. data E ) : g 2
gg_al water daca; ¢ md’%?q '4- I
‘ sa mwae -yes rl
Freq. -gmp / Iumpage inventory: goe petlod: *
Aperture carda: e "l‘ i ]
AN L
WELL-DESCRIP TION CARD -7-'1) 55 ‘{'!

(‘i

smuoumtnmn &thwlll /

t s \ / BCCuracy
g::“: 0 A "L‘“" iplm 2 i [,,—-'i@

<) (B (4) (P) (5) oy (x) (=) m
Finish: tmcﬂ:g:t, ‘zétfg o t-e . nlli'r‘y. Iﬂl. Sl “' P m —l-m.—— 3
Method (A) _(B) D) (W) m () E}'I ©
Drilled: é‘:l bored, uﬂt. Sq. m jetted, perg:lton. ::n:;v: ltmalnl.(\r: llxlu i L E
Date [—|_'|—I f z
Drilled: - : Pump {ncake setting: o fr - r . :

Driller:
Life [¢3)] ™) address Deep
Come 2, w8, 2 2, s, i, e @, 8, 2, [l amal ]

Pover LP D Irans. or
_(‘_m)_ diesel, elec, gn gasoline, hand, gas, wind; E,P. — meter no.

sbove
Descrip. NP £E pejowlSD s AlL. HP
=SESE3p. XL —_—

she. ven Lt/ f‘J’ﬁ'ﬂ/ﬂ Wl a=r, M K |

3 B 7 4o ...;.m. "E b - ]
sy :::: Yield: %[ ' J:/E?J&ﬁ:::lud

Ty
A é &
ﬂi! ¢ ﬂ?p nrm ' / ueungl 2 D %‘ H .
el g%u.rrfor . R
- WATER DATA: Iron Sulfate

6 . 4 WATER DATA: Irom | Chloride Hard.
) e (T [] e

__Tm_r,[ﬂ
od . . Conduct K m‘m Tesp. r : i« L'_"_::a

Taste, color, etc.
=28




FSDERAL AVIATICAH AGERCY

Chief, Plant kaintenance Branch, F'--5100 Hovesber 16, 1960
Arthmr J. lappi, Utilities Zquipcent Mechanic

'Mmorunmmigamwmt-nm

Contyrol Bulldingt il

1. led aix inch diameter caused well to a depth cf S35 feet
encountering s014d yock. Continued drilling open hole through rock -
to a depth of 100 feet. OUnly water strata wac from 18 fect ic 23
feets

‘Zs Pulled casing back and instziled X0 thousands opening

Johason Sverdur well screea betwses 18-21 fest.

’ 3, Installed one~third H.P. Jacurzi jet pump hooked uy for
ehallow well one pipe operution. iump Kodel U3=RPE~C~ vLi-783,
Motor Model CSOE 2D6C1, Hele 1/3, koFoFe 345C, Veolts 115, Amp. 5.6.
Kew presture tonk and all now pipioy was instelled from weil to pump
and froc pump to preasure tunk, '

§, Built wooéd duct froc well o undermezth floor of coatrol
tuilding. Inoctalled 30 feet healiz; cable arcund d.rm; ppe acd pipe
{roz pump to wsll.

Se Test punped well 1000 gnl por hour u‘h.h G inch Aravcoudn.
Depth of well Z1 feet & incLes. !eugth of ¢rop pipe 21 fcet. .tatdc
level § feat % Snches.

Jarage wWell) Drilled € dsoi cised well to o deptl.of {0 {eat
enceuuterdn; roidd roch enu ne wilrre Ceolinued drililar Lrrough
rock te & deptn of 23 feot mnd nc votere fullied cociay inD Sl
rantlied drill.

cugeest thicl §f waler is rejuired (LY power Lowse AR pPuinge fn
uncergreund Lipw lgne conli Le rw. £1or quAriers srei L pross wouss
npproximately two nundred feet acc Lo Lo nirmpe one Davizen SIfty

“:. @
b b w

~xdll) freme wot roteor made reoudy ! .r Lir ellpsent $o inchinge e for
overhsnl. Telance of érill e‘,-..., at storwd and esde realy Tor
ehipaent te Joid Beye L3111 lof - tieched.

(mturned to snclournge vin Tocific oriiem cirlires Geisle: J2, 1307,

3 DA ST PRV TS >
‘. -
-
. LLochreat M
Cse:r Y9I V})’L
paeslae Fe-tidee "Wt =" g 0

WS EAA
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APPENDIX 4

Water quality analysis reports for wells in Newhalen, Alaska and at the lliamna FAA facility
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ANALYTICAL NOTES
! tion Iliarna, Alaska -___County
. Dritlled Depth (ft) 6]_ Diam (in.) 5
sed to ()93 Date drilled___11/54 Pointofcoll.__Qts.  #2
Owner
Treatment : Use Dom-
WBFE. yL_312_ 1t Yield 250 [Hs <
Temp (° F) Appect. we.- Clear _
Collected 7iR/88 " By_W, S, Holmes,
swz /DM] " —‘L/ Hcos‘} a":’ —J’Z-l - %' v’-
~xve OD Sqgune FY0 ey - | _30 .
2.D. lwpprn 420 1 1 S0
e e 1t s
Al ml
Abs. (A14Fe) co, ml
Abs.(Fe)
= J’I
Fe, P LA .S
b F PR - '~’
Ml std = 5, ﬁéﬁ e wtp oH :
F.. ml v
Abs. - /
Ml std so, N 25 sr  9.057 | /7 P
Ma, ml .0/ | - -+ 10 ppo
Abs. .? zt},'s
MI std of )
- s’ T . 3 - ¢
ml 1 ;':ﬂé,a i/ —&ml 3‘ sf '/0 ‘f
pr F [0 m 2 1 20 s
s -l
; Ml std oA
f/ l
Ca 639 D ;n‘ ls_.ﬁ " 5 ml
2, ST )
5 [
3.9 -
Mg 7 G155 som 2% | 32 l
N> 632
Ay
- NO, ES 2.0 00 7
o 2:D, Surangs, /0
Ml std Q-_L)- _f?.!’ T Fin, \300-
o ml
Lab. No. Col-_4880 Field No. WS FAB R No.




Lab. No. Col- 4‘3%

ppm |/ epm ppm epm
Na ; ___82. ml
Reading Avg 0-35/
3~ 100
s - SR,
.- -"-1%-— Sl . 4 /
K Q‘z Vi .00 / ml
Reading Avg
T X 100
Sample 3&. i ey
std . — -
ml ml
ml
Toklcations F 3} Total anions / 2’5
Total ions, epm 9-57 Difference, epm - 74 Percent difference < 2.7
ppm
Specific Conductance
(micromhqy a1,25° C) o,
e £ R Somple 277" /O
g /
H
4 52
Color <
Sum 5’ 7/
. 3
% | Residue on evop. ot 180° C
b ml
i |
2
o
&
e By Date
g ul Analyzed ‘j:(i'-'-’f}_ :,}-.' ,,:-* {Fd‘
. or % ;!f -g‘ < Calk. checked FE 7 15
% - ) : Revie wed /'72/' = /ﬂ, 74
o — / J "/‘//p J f/{{
T | Noncarbonate b} ¥ £
. Reviewed ﬁ_("ﬂ' (4 B/28 /58
:'-. 4 \ 4 .
\ Typed - S r,f/:v;zé'?
" ¢ 4 Typing checked

wseanl



Y474
SW

*-'Wm UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY 0"-" C
[' ' WATER RESOURCES Division .

ANALYTICAL STATEMENT
[Parts per million]

Locatxon_]:!iamna.._&laéka__ Date of collection __4~~/—~57

Use Sio, 21
Source ._Drilled well ________ Temperature (°F) Fe 0,00 -1
Color_5 ___pH__ 70 _ Ca : .
Depth: 61! Suspended matter Mg I S
Hardness as CaCO, NE o Bl ¢
CAA station N.C..QO _ Total L4 K__ 0] -
Ignition loss co, 0 i
Dissolved solids .. HCO, __£8 -
Specific conductance at 25°C SO, ___.____ 3.0 __
(micromhos) 117 Cl 1.5
F RS
NO, 0,0~
Mn 0.00
Chemist ESB,REC Sum 82
Lab. No. 4050
Collector
10—853484

ASTAAL



rCa 748
Mg 140
rNa 278
K d
1.%9
rCO, 000
rHCO;, 1,114
rSO; 062
rCl Q42
rF .005
rNO, .000
1.223

Lab. No. 4050 -

.1$
=223
-5:_(3).'9&2} - 2.3% error

=

Date completed __ESB__4-23~57

Checked by . REC__4-24~57

Project

Transmitted

Remarks

aro 1SS

WSEAA L



UNITED STATES

DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
Jir—3

WATER RESOQOURCES DIVISION
'WELL SCHEDULE
Date_ LHARRcA= )= L , 19 Field No.
Record by t/t’f Office No. ...
Source of data &h"‘“‘" A&k

=185
(October 1950)

1 Location: State LRI XA Gounty S L/
Map e ;
X X sec. T ¢ - >
2. Owner: - L= BB Address JLlas v'A
Tenant Address
Driller Address
3. Topography
4. Elesation sibpes
5. Type: Dug.@dﬂvm,bomd,jatﬁd.ﬂ_l,m
6. Depth: Rept.—C.L____ft Mess. .
7. Casing: Dism..5__in., 0 i, Type— .
Depth 43 ft., Finish
8. Chiof Aquifer From : ft. to 1t.
Others
0. Water leodd L2 11, T0% w0 e
which Is ft, gf:: surface
10: Pump: Type . Capacity G. M. —
Power: Kind o= . Horsepower «—— e
11, Yidd: Flow G. M., Pump @G. M., Meas., Rept. Est.
Drawdown ft. after .. hours pumping eeoomeeeoee e G M.
12. Use: Dom., Stock, PB.,RR.,Inq.. Irr., Obe.
Adequacy, permanence
13. Quality Temp °F,
Taste, odor, color Sampls 1o
Unfit for

4. Bemarks: (Log, (alyses, }to.) V1§53~ ¥ 4HE50

Ue 5. GOVERMMENT PRINTING GPFIGS  L0~—83801~]

P o B UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WATER RESQURCES DIVISION
WELL SCHEDULE ) J/;/ =y,
Date __March 19, 1959 ., 19 Field No. :
Record by P.R.Lord - ~. Office No..
Source of dats___coplied from Lapng's file-RW
1: Location: State_Alaska County g &
Map =
Bec. ; - Ng E
2 Ot }givil Aeiﬁmaut.ics &E&&W T 4amna 2
Tenaat (/A8 oA femr H2*F
Driller . Address
3: Topography : o
& Elevation .11, 3P0ve
5. Type: Dug, drilled, driven, bored, jettedte=L19 o4
WP o7 H R ) ), SR | B (T A—— ,
7. Casing: Diam.. & _in,to___in, Type_____
" Depth _Q__- ft., Finish
8. Chief Aquifer From it. to ft.
Others ;
9. Water level 123 g4, TPk 10 SO s
Whic 18 cecooeoeoe e . BPOVE gurfance
10: Pump: Type Capacity G. M.
Power: Kind Horsepower ecMeEESE
11. Yidd: Flow G.M.,Pump G. M,,Meas., Rept.Est.
Drawdown ft. after . hours pumping . eeeeeeee. G M.
12. Use: Dom., Stock, P8., RR., Ind., Irr., Oba.
Adequacy, permanence
13. Quality Temp °F,
Taste, odor, color Sample %’; e s————

Unfit for
14. Remarks: (Log, ialysea,bto.

B B SOVERNMENT PHINTING OPFICE  10—83801-1

1W< FAAT



UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
WATER RESOURCES DIVISION /, y

§ —

185
{October 1950)

WELL BCHEDULE

Date _/qﬁﬂt.‘l ’\?" &:‘- 'In Pield No.
Record by l/" Office No.
Source of dsta Ches A wrk
1: Location: Btate L1275 K2 gty O ¥
Map
é{ 1{ pec. T NR %
2. Ouner: E&~FZ1 Address JX/AA A
Tenant Address
Driller Address
3. Topography
4. Blevation . o0ve
5. Type: ven, jetted ___10___
6. Depth: Rept. L & gt Mesa. 1t
7. Casing: Diam. Z in, to in., Type——
Depth _L_1t., Finish
8. Chief Aguifer From ft. to ft.
Others
9. Wdalad_l_tt_.ﬂ.m“&_—_m_ seve
which s fi. $POVE yuface
10: Pump: Type Capacity G. M.
Power: Kind Horsepower
11. Yidd: Flow G.M.,Pump . G.M,Meas., Rept. Est.
Drawdown {t. after hourspumping. G M.,
12. Use: Dom., Stock, PS., RR., Ird., I, Obs.
Adequacy, permanence
18. Quality Terp.. T,

Yea
Taste, odor, color Bample Neo
Unfit for

14. Romarks: etc.) Us/ 3565 & HE>q

€. 5. COVERWNERT FRIKTING OFFICE  16—82801-1

WS SAA D



1GW
_ ANALYTICAL NOTES
Iliamma Station Alaska
Location = ' typy —
Source ﬁ_”f‘“’ ey Depth (1) 18" “Diam (in.)__< =
Cased to (ff)_C__ Date drilled Pointof coll._Station
Owner amna
Treatment : Use
WBF WL 14 ft Yield 150
Temp (° F) Appear. w.c. Clear
Collected 771§/48 By W.5. Holmes
Remork s :
m‘;,/_m : ppm ’/ggm
$i0 / - HCO, . .0 - 5 wl 2% 1,
2 ‘ : 0\11[ v i zﬁ‘{l‘{: TS £ / V_/ 4é /
shbe, O.0. _&2o ::":.E—i:" / i TR dl
a‘D- foffm :"{3—#’ - /_.7,6.
Abs.(A14Fe) CO, _ml
Abs.(Fe) :
Fe, 334 o
A'bl' Sy 'p_'.{rj =
Ml 5td2. D, ;_i a_,.f,, 07% OH —eml
Fe, |
Abs. s
Ml sed L
Q.07 00
MN ml &.0}
Abs.
Ml =ed
ml 5.0 V_.. » !‘f- i
ml o, oL
/
. ,
Ca .69 St el ¢4l 327 rl
2.0
]
Mg (,__3(5) Sl 2.1 W4 ./ ml
S0 4 ’
-~ '/
l NO, 35 0%l o0~
Ml std QQ_ 53‘ m .50d
ml ml
Lab. No. Col-_4879 Field No. R No.

WSFAA D




Lab. No. Col- 4_879

PPMy/|  epm ppm epm
o(l_‘
7/
Reading Avg > i
P 100
le ._\3{,/..&___.__
;1,5'%.’““ %#Q
=2 = Z
00 i mi
Reading Avg '
—_—td 100
s“ﬂb ey | S——— =
std [
\L
ml mi
mi
Totklcations . 60 '/" Total anions ‘ éLQ —
Total ions, epm [ 20 v Difference, epm L 2 Pacem difference Qo
ppm
Specific Conductance
{micromhos at o C) g
R KC1 _.L.LE R Somple 22/ i o
(z—
pH <«
Color 0
. Sum A /
§..
E Residuve on evap. at 180° C
.‘., ml
&
a
5
(=]
- By Date
3 m Analyzed 20 2 /:—f/ <
@ . A
- 7" . / Cak. checked . 4B yg-58
- § J et 2 Reviewed 2 :
- w 7
;- o34 /X G | 5 57
X | Noncarbonate z "
Reviewed ) f@ﬂe 8/28/58
7
; Typed w3 &/ 7/
TR 7 /
- 4 4 Typing checked




i UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY
WATER RESOURCES DIVISION .
WELL SOHEDULE : Hence. 7
Date 19 FleliNo,. 22
Record by.{aaeé-m—-—\ Office NOw oo
Source of dita. Q7% (Ficelron. ., bl atanicita. Cloabon .
1: Location: Btate {; Couitty
: Rl :
M 21 wod. % En %—
2. Owner: szzr Address
Tenant : Address
Driller Address
3. Topography
4. Elevation ffone
5. Type: Dug,drilled,driven, bored, jottod . 10.__
6. Depth: Rept. 72 7 ft. Mess. £t
7.-Casing: Dism. . in, to in., Type
Depth f, Finish : :
8. Chief Aguifer ? From ft. to 5.
9. Water lesel . T 10 m
whluhh__....__.tt. nur!m
10: Pump: Type Capaclty G M..
Power: Kind — Horsspower W—
11, Yidd: Flow G.M.,Purnp e . G.M,, Meas., Rept. Este .
Drawdown ft.after_ hours pumping —G.M
12. Use: Dom., Btock, PS., BR., Ind,, Irr., Obs.
Adequady, permanence , -
18. Quality Temp °F.
Taste, odor, color Sampls 104

Unfit for
- M&MMMM&AEL——

S

i

USTAAN
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o ; UNITED STATES -
(Oeu-rlllln DEPAR'['MENI‘OF'!‘HEW!‘ERIOR -

¥ GEOLOGICAL SURVEY DA

' wamnr.souncmnmsou ol
““:om o ‘Tw'c ‘ 194 FedNowo

5. Type: Dug, drilled,driven,bored, fotted 10 ; i s B
6. Depth: Rept. — ft. Meas, il of =T
Y. Casing: Diam..____in, 0. in, Type_ - o B B i
' Depth____ft., Finlsh . - v
8. Chief Aguifer From ftto £
Others
9. Water lesel L A, ..
: whichfs #6500V gunfuce
10. Pump: Type Capacity .M
1. Yidd: Flow G.M.,Pump_______ .M., Meas, Rept.Est.
Drawdown f.after . hourspumping. - G.M.

12. Use: Dom., Btock, P8, RR., Ind., Irr., Obe.

Adequacy, permanence

13. Quality Temp *F.
Taste, odor, color Bunph_%'; :
Unfit for

1¢. Remarks: (Log, dmalysesete) & 7"21'”4’4'2‘_-""

. 5. SOVERERCKT PUATISS GrmicE 14—3800-1

'uSQIAl_



GRUUNU

WAII:.H

e x:a‘p..,..n _.:_i,’___.._._. - !;.- vy

[estin

" o8 o3 oe s8 es s

S &ﬁ,wwu 70,4-4- .

Palmer 1958

epo o16283  DATE STARTED

_'DATE COMPLETED.#4Y 24, /962 CHECKED Ces

Aﬁﬂ_mg_dﬁ A.&é_z'ﬁigm i
Factor a;ggz&. g f,ii.éf_or,' SR
Asample .ié.-_Q_ -ASﬂl'ﬂPl_e' —- -1 "H wa
Si0p pom[ /O ||Fe ppm _[2. Feppm [ ] "';'o“"l et I
SODIUM —__dit “|POTASSIUM T _____dil. "7 . '
Sample % T’ H 2. 5 % o EE B )
- Suve "‘;:!" 2 . ETPF" ’ “"‘-romm.«m.xnumw = &s }:o =%
Na ‘ppm. . K" ppm "0.4— | < ey S T3=
- —— - - —— ——— t( W et X i = -
SULFATE 2 mi]| CHLORIDE S0 _rm| FLUORIDE 20| HCO3[27 | o CacO3
p./6=B=0./0 " |liml=06mgCl . _ | « NlTRATE.E....mI BORON ‘ml
: ; 0.70-8=0bd ml quso4 APIE) i
i - Coreit =G-5 1A 90_ rngé_l.f" A mg_—_ |
X-0.925" |gactor w_ Factor
S mg Std _.QL Asumple;__-é_L Asample
S04 .ppm[2.0 ct ppm[4,0 | F pom [0.2 ][N0z pem[d. 3 ]| 8 ppm
SUM /. HARDNESS_5Z__mi| % Na - | pH- -epm’. .. 1. . epm _
- ¢F as CaCO3 26 048 Yo |_822 coy
T/Aft 2,60k . | SPECIFIC 5.7 41
DISSOLVED CONDUCTANCE 9:£6 Mg | —2-Z7 Hcog
SOLIDS —_ml ; < COLORE S . . ). S
\ : R(KC) 34L o 0:94 S0,
Rsample 2230 Tuaé' a,.?;_'zj-_ N | 247 ¢
2 s 'I ° . _o;d:/ K J’d/ '.F .
Total . iz s
ot mn HCOB(O'EZ)—'Z—MIcromhos.,
DS:ppm| Non-Carb [ = J|at 25°¢ -Iv‘m el &
2 e s B et e e 'l A l ’a_: ,___.Q..._.._....._._..T.__..—_..,’ ‘
TERET =3 e L A Rt e = E Z '_d_-.i_",“'__"_ﬁ-“-.— iy 2 &)
Srzmee s ;‘..':_., S O . s e SO 1.:.3.:.__,.# s _mog A- - ‘ r;-————;u______. te¥unhs
xS l e
(
I
. L.
. _l.\-_f\l. .. : o % -
2 _CHEMIST.£Z4 . -

3/ .-'MY- :

WE “WLAA



.22

A

ALUMINUM

mg

Asample
Factor

e e

22 _
SR it il

a0

‘COPPER
A .

mg.—

Appar.Al
L Fe:X.12
Mn X.04
F X085+

Asample
Acolor

Acorr,
LEAD
A

" Factor

Cu ppm]:l

MANGANESE (qual.)

Asample

Factor

, il e T e Pboppm[ ]
A_ mg s { = s :

. y  Rgs o, ZINC ’ —ml
Asample Ko '"’"'i’ '{" “ i A P mg 3 : 31
Factor : N bomlzag || Asompte PR )
CHROMIUM ¢ = ety § Q.___.m“l ractor—— z" pom .

= u-%g'«- i l A n“e i
As ” - -3 2l x
-l.'ﬂ.ﬂ'lp‘ll P -.-::-:.-‘.:-'..m*:-_.‘_ ] Asample Hlaatm - =4 :
.Fv_‘_"‘“" S, Cr ppm{.* ] F_uctor---_f"r e 2N Ak ppm L - |
1. NTSLI .‘__Mi;t-‘:--.!hx e ey (RS T L [ g R T
Farosaen g AL ’___.M.’.. JWh A -*--;.'..h!‘:"._"-.f‘::‘._.‘A.":.-"""."“:" e vk S T
A mg A mg T

......

Asample

Factor

e T e s R Sy T v - ana

o :‘?n'aﬁa

Tﬁﬁ-Te 31 i\G

B“O‘ﬂ Oﬁﬂ
iy )

JQ'MO'.'? 2Tl N,LS QIA—L




ological Survey - Anchorag

« e . '_?‘ ::. ] 1 _jisl ~|_-lol l.l 11 -
State . . ‘Llatd 1 { Longd | | ¢ 1
- e @ L 1B ’14
L Bampllins c -
Beg. ] ; g Type
: W WR"SAMPE L'E QFJ;
Well logical Syryq il Collected by £ Lon /;anW;F ;

— Appea.mnce f,/{’qp

A
X
Datoofcouecﬁon eo—
R = 2 = “'Huq%;:s. °°3_’:|"_°L_
= e 66 67| B s
s : \ p: &
. . ¢ \SR\. 301‘_ o
. w O ST e aso Al :
| Sewee D, 4 " o
‘o % %~:§":—“'¢\~ °os g8 \ 12 FQT
w"“’*‘*M . Slo 2
;. . Iron Total -
%M ’ o » lo (gie
d:lfg% t*,_i-: _ﬂ-« ) ' 0.04D . ol
Water, % S S nl 16
@aring f°ﬂ‘natm 5 7‘; : 73 - I-TB T
M Card r .Ci cu -
s fro Data
mmf\ __ sourcelzg| | Q| Q
o s ¥ Fb ‘ 53
olo]. g ;
joddum % N 45 | ‘i:,' €7 26 [26 3 =
- ) o )
@ s N\ s p-0ol _{os! 55
n e | -1 o - '
: 29 Dissolved Solide g poqig
Potassium 62 GEe Ol”i' - 58 Residpe
\ FoL, R f
0 59 I6:L e 2 s
E Gas0 27
33 35 -
T T 1 I sardness 0
_ Total A
f}’zg) HCO3(0.82) _____ '
T4
- (.5 1.3 2 Non-Carb
Color Cerd R
epm - 1 78
ca:ﬁ)lna enions | % of Error __ .9 i (£ I

VS TS S



o .

.-_ f
Water level (pumping, staﬁc]...:....(.?...é..__._ft. '

. '.:BBD?E,:!Q_Elo\V :
..,S;.,::"n';liengifffif;:)_é o MR
Yi‘eld Gf O ¢ “E:r‘:p % i
¢ :
Point of collocﬁan._p (S CH Aﬂ [
C 4RA /N
AClear, colored, turbld, sadiment, afc]

Appearance

L
Tomparafura....._.sz.gm.mbegreas F.

Circle Use

',-'Public Supply, Stock, Irr., Ind., RR,

Air Cond., Bottling, Condensing’

 Collected by.ﬁé}/_é:;@tzﬁ@ﬁﬂ

. Remarks

"= LEAVE A LITTLE AIR:SPACE IN BOTTLE

AGRTAY



. : 0,

stase___ [T ommty Juel ] ] x
soa o [] e on. GEETTED) ST T ] mee [

1l
T
I

3
o
.

e

Well Tocation Y) oo dng (oo PF o - - Collected by ) L Long botha

g -L " fde 4% =23.00 : mwf’?é%"
35 s - D L0
1|2|4]0.60 | - \ 661 B g
PR 36 38| Temp °F 39 1 = L8 fé‘
[«14 316 D04 e e A
S1lice 42 nn oo gg \ 70
MITET] eet® [ Slo
. Iron Total
- 0.690 c1 Te_(q-:
L :'mlaa ' S . ‘ 0 640 . ol
. : | 2 :
L B VAR
5 \.’J’hg 020 = 317‘? = k.
; Data Card
Magnesium . SOUICQd-rg Q Q
% \ s3] .00 ¥ Pb
piol. ¢ r
oddum % Na __ 45 | 55 -%% of [28 — :
0 \ g-0l b i 55
w0 s 58 =
‘ L] |
e 29 32| Dissolved Solids Resid
s i 06-01 | o.0c8 ol ./" = B‘ﬁ
0 % ' éa PO, L
T 0.00 64 Calc
Gas0C .
g 33 35 :
) t Hardness 70 :
) _ Toteal b
:;"‘ga ECO3(0.82) _______
3 . Tk
VR 1.5 1 1,8 Non-Carb
Color Card R
epm epm S 7 79
£ Erro
cations enions % o I‘_Lﬂ_ 3 [—r';—
WSUST AT



¥R T o T T BB Tl L T 11
: State, \ County ' L!t-r__ . e 1 . Long. " ' " ]
Lo T P e, ! N . — .
Remiti 2 S - ml e t_1| Alpha (pe/1) bz ST
1o f 26 28| ' . ' et
; : E ; 8% 5 : 85 .
‘ 'q\;._,_ NS . 4 : Ll
e 1 . _[. .r . Ly .' . :‘ i ox
i ml o 1 Beta (.@p/n p 5o ‘. '-—T—r
.:1.:_.‘_ : 29 > 31 '.:. “ '.'_' I [
:' ;,: ! e : F “ 1 - 58,
; . i % # Alk, 2s CaCOsy T ) ' ' »
5 g ) ' C VLT Ra pey “ %
s & ' ' - ' ! \ . ; (._I"'T.
\ ; o : 2 35 b - ¥ ! R
i i ; < ' . 3 i R 61
3 5 Frée' €O, - T : = I ‘
‘ i : . ' L || UCugsD Gl . e FTT
. R 36 . 38||. . T : ]
g 9 : : b ‘e .
B ! SAR T : : \
o ' . el b ot i k.
. * * 39 . 41 . . : .
N - : Other data (67-179)¢; =3
= O oo B
T
| . o || Totalco, - . 04
K E o 60x 0.002 f
Organict R, : "
‘ - ~ MBAS(ABS) ! E. o
45 47 . ? 5t _.\.99
: e W
¢ A '
" z L1} .
o . [ o | ! H
48 80 3 . '
5 - 3
(2 . : R | 5 : '
F " f * .
'y . | L i . ' ' 4
f ' Y G [ 3| . i P
f. N . - . i : 51 ; 5‘1 me Y :
P " ! ;_ ) & FI | - - I "
2 f ' a Master c‘a'ra"Afzi.acs) ' : ; L
.. b Master gard A (52-66) : g . .
v il e Type: P i ’ ! '
' 1., Pumped 4. Spigot
; 2. guqket g. galler i : :
: E : 3. Forest .- . Specia - o
Chemist Checked by d Source of data; ederal y
' 1. USGS 5 W

Date began M} Date transmitted

Punched by Verifled

ot s e

2, UPHS
3, State Health

G: Private
"-"_, @gﬂ;nﬁlonu

9. U.S,Army

| e Indicate constituént and card columns,



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

LocaTion MEWHALEN , ALASKA
DATE cOMPLETED_8/ 27 /84

WELL LOG

THiS hElL oMS SPRTED
TS ¥ CO. 4D Dee,

TO A OOTH ofF 2157

s DE/CLEZS 5)M?ED A7

7is Deopy,

paTE starTeD _8//2 /8

STATIC WATER LEVEL _/4 F T.

DEPTH

ESTIMATED MAN HOURS FOR DRILLING

CREW

347

373

405

screen size ._N/A

DRILLER oL MILLER
TOTAL DEPTH OF WELL_20S " FT. CASING INSTALLED QREN HOLE  DIAMETER.
srout IS’ TOC

HOLE DIAMETER
CASING DIAMETER

: BOMOM OF WELL
DEVELOP PROCEDURE

e
2k
Z
77| e
2
7
Z
Z
2
\\\\\\ffw
2 s,
=

7
mrG._ A/A  LenaTH N//A—
HRS. PUMPED _29F o __ 7 GPM DRAWDOWN 27’ e
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[:EMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907)-278-4014 ANCHORAGE INDUSTRIAL CENTER
274-3364 5633 B Street |

Drinking Water Analysis Report for
Inorganic, Organic, and Radiochemical Contaminants

TO BE COMPLETED BY PUBLIC WATER SUPPLIER

PUBLIC WATER SYSTEM: SAMPLE DESCRIPTION:
Collected By___ James Appleton

1.D. NO.

Alaska Area Native Health Service Explanatory Well
Public Water System Name Sampie Location
Addrezgl b 2 B 0 : Source Type [0 Surface Water B Ground Water
Anchorage Alaska 99513 Sample Date
City State Zip Code 3 313 0] 4 8 2_|
Mo. Day Year
& Routine Sample O Untreated Water

Note: Check box to laft of contaminanis listed below for the

analyses deslired. O Special Purpose Sample DO Treated Water

TO BE COMPLETED BY CERTIFIED LABORATORY

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

Laboratory Name Sample No. Station No.
5633 “B” STREET 929
Address Laboratory Analysis No.
ANCHORAGE, ALASKA 99502 DB November 5, 1982
City State Zip Code Received by Date -
ORGANICS
Limit Mg/l
INORGANICS -0 Endrin (0.0002)
Mall O Lindane (0.004)
Limit 9 O Methoxychior ©.1)
O Arsenic (0.05)<|0].]10|1 O Toxaphene (0.005)
O Barium (1)<|o].|5 0O 2 4D (0.1)
O Cadmium (0.010)<|0}.jol1]0 O 24,5 - TP Silvex (0.01)
O Chromium (0.05)<|0].|0|5 O
O Fluoride 2.49<[_[0]. |1 a
O iron (0.3) o4
0O Lead (0.05)<|0].]0[5
O Manganese 0.05<|[_[o].]0|5 RADIOACTIVITY
O M‘ercury ) (0.002)<|{0].10]/0|1 Limit pCil
O Nltran_a - Nitrogen  (10.) 0|.]3/0 0O Gross Alpha (15)
O S_e!emum (0.01)<{0]. (0|1 O Radium 226 & 228 (5)
(m| Slt\n_ar (0.05)<{0{. (0|5 O Gross Beta (50)
O Sodium (250) 1|.14 O Strontium - 90 (8)
O O Tritium (20,000)
(m] O 2
a (m]

ND Indicates Not Detected

Noverber 11, 1982 C\btﬁfj‘:m a. 'éce? 11-11-82
Date Analysis Completed Signature of r=’=tb°rall~':rxr Supervisor W 5?[{5 Date reported




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. ; .mm\./. :

CUSTOMEP _ Alaska Area Native Health Service SAMPLE LOCATION:

TELEPHONE (907)-279-4014
274-3364

DATE COLLECTED___ 11-4-82

TIME COLLECTED:

SAMPLED BY_James Appleton SOURCE_Explanatory Well

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

ANALYTICAL REPORT

Newhalen, Alaska

REMARKS__ Slightly high Iron content. Extremely soft water

with low buffering capacity and low ph will be

excessively corrosive if used untreated.

FOR LAB USE ONLY
RECVD.BY___IB LAB #__929

DATE RECEIVED_ November 5, 1982
DATE COMPLETED: November 11, 198
DATE REPORTED November 11, 1982

SIGNED D ghen 0. Lo

an\rm mmm ’ mg/1
[JAg,Silver <0.05 [1P,Phosphorous <0.05 [ICyanide_
[JA1, Aluminum 0.40 [IPb,Lead <0.05 [JSulfate 1.5
[]As,Arsenic <0.01 [IPt,Platinum <0.05 [IPhenol
[JAu,Gold <0.05 [1Sb,Antimony <0.10 [JTotal Dissolved_____16
Solids
[18,Boron <0.05 [1Se,Selenium <0.01 [ITotal Volatile
Solids
[]Ba,Barium <0.5 [1si,Silicon 4.2 [JSuspended
Solids
[1Bi,Bismuth <0.05 [ISn,Tin <0.10 [Ivolatile Sus-
pended Solids
[]ca,Calcium 2.1 []Sr,Strontium <0.05 [JHardness as 7
CaC
[]cd,Cadmium <0.01 [ITi,Titanium <0.05 [JA1kalinity as )
CaCoO
[1Co,Cobalt <0.05 [, Tungsten a_ (] > HoOy 11
[JCr,Chromium <0.05 [Jv,vanadium <0.05 ]
- ]Cu,Copper. <0.05 [1Zn,Zinc <0.05 0
{JFe,Iron 0.40 [Jzr,Zirconium <0.05 (1
* * w * * *
[ JHg ,Mercury <0.001 - [JAmmonia [Jmmhos Conductivity__20
_ Nitrogen-N
[JK,Potassium 1 [IKjedahl [JpH Units 2.4
Nitrogen-N
[JMg,Magnesium 0.34 [INitrate-N 0.30 [JTurbidity NTU
{ JMn ,Manganese <0.005 [INitrite-N. [JColor Units
[ Mo ,Molybdenum <0.05 [JPhosphorus [JT.Coliform/100m1
(Ortho)-P
[INa,Sodium 1 [IChloride <1 0
[INi ,Nickel <0.05 [JFluoride <0.1 [1

WS PHS



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (807) 562-2343

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

Drinking Water Analysis Report for

Inorganic, Organic, and Radiochemical Contaminants

TO BE COMPLETED BY PUBLIC WATER SUPPLIER

PUBLIC WATER SYSTEM:

1.D. NO.

Alaska Area Native Health Service

SAMPLE DESCRIPTION:

Collected By B'_ Hopp
Hendricks 400' Well Newhalon, Alaska

Public Water System Name

Sample Location

Iy L. Box 65 Source Type [J Surface Water ﬂGround Water
Anchorage,  Alaska 99513 Sample Date 0|8 0|8 8 |4
- City State Zip Code Mo Day Your

Note: Chack box fo left of coniaminanis listed below for the

analysas desired.

Untreated Water
0O Treated Water

O Routine Sample
0O Special Purpose Sample

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TO BE CONPLETED BY CERTIFIED LABORATORY

Laboratory Name Sample No. Station No.
5633 “B” STREET 6168
Address Laboratory Analysis No.
ANCHORAGE, ALASKA 99502 GY - 8/8/84
City State Zip Code Received by Date
ORGANICS
Limit Mg/l
INORGANICS O Endrin * (0.0002)
_ O Lindane (0.004)
Magll
_ Limit - O Methoxychlor ©.1)
O Arsenic (0.05) |0/.[/0|0|5 O Toxaphene (0.005)
O Barium (1) 40/.]0|5 0 2, 4D (0.1)
O Cadmium (0.010) 40].[0]0]2 02,45 - TP Silvex (0.01)
O Chromium (0.05) 40|.{0|1 O
O Fluoride (2.4) 0[.]12]4 O
O Lead (0.05) 40].(0[1
O Mercury (0.002) 40f.|0 (0102
O Nitrate - Nitrogen  (10.) ol . [1/0 RADIOACTIVITY
O Sglenium (0.01) 40]/.[0[0[1 Limit pCifl
O Silver (0.05) < 0].|0[1 0O Gross Alpha (15)
O Turbidity (INTU) (13 0O Radium 226 & 228 (5)
g O Gross Beta (50)
O Strontium - 80 (8)
a O Tritium (20,000)
O 0
(]

ND Indicatas Not Delected

August 14, 1984

Auqust 14, 1984

]

Date Analysis Completed

Date reported

Signature of Laboralory Supervisor
WePHsS



ANCHORAGE INDUSTRIAL CENTER
5633 B Street

TELEPHONE (907) 562-2343

ANALYTICAL REPORT
Alaska Area Native Health Service SAMPLE LOCATION: New Halen, Alaska
FOR LAB USE ONLY

CUSTOMER

DATE COLLECTED__/~22~8% TIME COLLECTED: RECVD.BY_GY | AB #_6168

SAMPLED BY___B. Hopp SOURCE_Hendricks Well DATE RECEIVED_2ugust 8, 1984

REMARKS__Soft and potentially corrosive water with high Iron [pATE COMPLETED August 14, 1984
g, DATE REPORTED_Pugust 14, 1984

= — |stenen AFroden . . At
mg/1 mg/T mg/T

[JAg,Silver <0.05 []P,Phosphorous 9:05 [ICyanide

[JA1,Aluminum___0-43 [1Pb,Lead 0,05 [1Sulfate $.2

[JAs,Arsenic <0.05 []Pt!,P‘lati num i [ JPhenol

[JAu,Gold <0.05 [1Sb,Antimony i [ITotal Dissolved C

[]8,Boron <0.05 [ISe,Selenium 9005 []$31;$SVo1ati1e

[18a,Barium i [1si,Silicon o []gﬂlégﬁdad

[181,Bismuth____<0-05 [1Sn,Tin i [NVolatite Sus-

[Jca,Calcium 3.8 [ISr,Strontium SULE []ﬂgggﬁgsgol;ds &

[1cd,Cadmium <0.01 [ITi,Titanium <005 []g;ﬁa inity as_>>

[1Co,Cobalt <0.05 [IW,Tungsten .0 []CaC03

[Jcr,Chromium <0.05 [Iv,Vanadium <0.05 []

[1Cu,Copper <0.05 [1Zn,Zinc 0.12 []

[JFe,Iron 1.1 [JZr,Zirconium <0.05 E] - - ; - .

[ THg,Mercury <0.05 [JAmmonia [Jumhos Conductivity___ 22

[JK,Potassium <1 []E\:]'EEEEE::: [JpH Units 8.4

[ IMg,Magnesium___0-40 [INitrate-N [ITurbidity NTU

[IMn,Manganese___<0-05 [INitrite-N [1Color Units

[ IMo,Molybdenum___<0.05 [JPhosphorus [ .Coliform/100m1

[INa,Sodium 15 []égggﬂép 4.0 []

[INi,Nickel <0.05 [JFluoride
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