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In this report "sea level" refers to the National Gdet ic  Vertical Datum of 1929-a geodetic datum derived from a 
general adjustment of the first-order level nets of b t h  the United States and Canada, formerly called Sea Level Datum 
of 1929. 

Abbreviated water-quality unit used in this remrt: 

mg/L,, milligram per liter 
pSlcrn. microsiemens per centimeter at 25 degrees Celsius 
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Overview of Environmental and 
Hydrogeologic Conditions at Iliamna, Alaska 

By James D. Hall 

Abstract 

The Fedeml Aviation Administration is conducting preliminary environmental assessments 
at most of its present or former facilities in Alaska, including I l i m a .  The villages of Iliamna, 
Newhalen, and the Federal Aviation Administration facility in Mamna, Alaska are near the shore 
of Alaska's largest fresh-water lake, Iliamna M e ,  The climate in this area i s  transitional h m  
maritime to continental with a mean annual temperature of 1.2 degrees Celsius and a mean annual 
precipitation of about 675 millimeters. IIiamna 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 souroe of drinking water for the area. Alternative sources of drinking water 
include the Newhalen River and Iiiamna and Pike Lakes, as well as numemus other lakes and 
streams. 

INTRODUCTION 

The Federa1 Aviation Administration (FAA) owns and (or) operates a w a y  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 environmentaIly hazardous materials have been spilled or disposed of 
at the sites, the FAA is conducting environmental studies mandated by the Comprehensive 
EnvIronmentaI Response, Compensation, and Liability Act and the Resource Conservation and 
Recovery Act. To complete these more comprehensive environmental studies, the FAA requires 
supp1ementm-y 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 nizunna F M  facility and nearby areas at Iliamna, Alaska (fig. 1). 

PHYSICAL SITTING 

Location 

Iliamna, Newhalen, and the niamna FAA facility are in southwest Alaska near the southem 
end of the Alaska Range and the northern end of the Aleutian Range (Wahrhaftig, 1965;-Selkregg, 



Base from U.S. Geologimt Surwy, Iliamna, Alaska, 1:250,000,1957 

0 5 MILES 

e 
0 S KlLOM€ERS 

CONTOUR IWlERVAL (SHADED) 1000 FEIT 

Figure 1. Location of Iliamna and Newhalen, Alaska and the lliamna 
Federal Aviation Administration facility. 
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1976). The lliamna 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 I l i m a  Lake, 
Alaska's largest ksh-water lake. The Iliamna FAA facility is about 4 km north of the village of 
Newhalen, 4 km west of the village of Iliamnrr, and about 3 15 lan southwest of Anchorage (fig, 1). 
Access to the area is typically by air, although ma11 boats and shallow draft barges may reach 
Iliamna or Newhalen. The Iliama FAA facility, Xamna, and Newhalen are connected by a local 
mad system. 

Histo~y and Socioeconomics 

The village of LIiamna 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 (Enviromentd Services Ltd, 1982). The population leveled off during the 1980's 
and in 1990 the population was still 94 people (US. Census Bureau, 1991). The economy of the 
Zliamna area is based primarily on commercial and sport fishing, hunting, and tourism. h 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, 199 1). 

The village of Newhalen was established in the late 1800's primariIy because of the fish and 
game resources in the immediate area About 90 people lived in Newhden in 1990, and the village 
economy was based on fishing. In the s u m ,  many villagers leave Newhalen to fish commer- 
ciaIly as a supplement to their local jobs and to their subsistence 1ifestyIe. Local jobs include 
regional and city government, education, transportation, and some constmction (Environmental 
Services Ltd., 1982). 

The FAA first began acquiring land and buildings near Iliamna and Newhalen in 1941, during 
the World War IT 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 cIimate that is transitional between maritime and continental 
(Hartman and Johnson, 1984). The region experiences cool summers and moderately cord winters. 
The mean annual temperature is 1 .Z°C, but temperatures range fsom 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 rnrn; about 1,534 mm of snow falls annually (Leslie, 1989). Mean monthly and annual 
temperature, precipitation, and snowfall are s u m d  in table 1. 



Table 1. Mean monthly and annual temperature, precipitation, end snowfall for the period 1939 ta 1987, 
Iliamna FAA facility, Alaska, 
wodikd from Leslie (1989); 'C, degree Celsius; mm, millimeter] 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Qct. Nw. Dec. Annual 
-. .. 

Ternpetam C 8  

Maximum 32.8 (June, 1953) 

Minimum -43.9 {Jan.. 1947) 

Mean -8.7 -8.2 -5.7 -0.6 5.6 10.4 12.8 I 2 3  8.7 1.6 4.2 -9.3 1.2 

Mpitation. in millimeters of moisture Total 

SnowEall, in millimeters Total 

264.2 251.5 274.3 1575 27.9 0.0 0.0 0.0 0.0 66.0 2QO.7 297.2 1539.3 

Vegetation 

Vegetation in the niarnna area consists mainly of mixed spruce forest and high brush (Detter- 
man and Reed, 1973; Viereck and Little, 1972; Sellu-egg, 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 @etterman 
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, f m ,  herbs, 
and shrubs (Viereck and Little, 1972; Selkregg, 1976). Aerial photographs of the area mund 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 lliamna M e ,  about 30 m above the 
present lake surface. Bedmk is exposed in nearby river banks and lake shores (Dettemn and 
Reed, 1980). The mountains to the southeast contain numerous faults. There are more than 15 
voEcanic necks or plugs within SO km of the Iliama FAA facility (Deneman and Red, 1980). 
Bedruck is overlain primarily by gravel and sand wetterman and Reed, 1973). 

Bedrock Geology 

Bedrock near Iliamna was mapped by Demman and Reed (1 980) 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 ff ows exposed dong 
the north side of Iliamna Lake. 

Drillers' logs1 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 Ihma, one well drilled to a depth of about 
82 m indicated solid rock at a depth of 6 m below the ground surface (Hutchison, I979a). In 
Newhalen, a series of wells reached kdmck at depths between 4.5 rn and 10 rn below the ground 
surface (Hutchison, 1979b). At the Uiamna FAA facility, well logs indicate that bedrock is 16 m to 
I8  m below the ground surface (Appendix 3). 

The surfidal deposits near niamna were mapped by Iktteman and Reed (1973). Near the 
Iliamna FAA facility, these deposits consist of lake temce and h c h  ridge deposits. Frominent 
terraces and beach ridges are present at about 12 m, 24 m, 30 m, and 40 m above the I965 lake 
elevation. Shallow pits excavated into lake terraces at various points around Hianma Lake exposed 
a variety of volcanic ash deposits and beach sediment (Deneman and Reed, 1973). The beach 
sediment generally consists of layers of dark yellowish quartz sand, silt, and a yellow brown loan 
that overlie poorly sorted gravel and till. 

One driller's log from I l iama indicates that the sw-ficial deposits are primarily coarse sand 
to about 2.5 rn below the surface and angular bedrock rubble about 6 rn below the surface 
(Hutchison, 1979a). Other logs indicate the presence of gravel overlying bedrock (Appendix 1). In 
the Newhalen m a ,  surficial deposits are described in well logs (Appendix 2) as primarily clay2 
deposits intermixed near the surface with gravel, sand, and mud. At the lliamna FAA facility, well 
legs 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 permafmst at considerable depth below the surface (Fenians, 1965). In the town of 
Iliarnna, drillers' logs indicate unfrozen ground to a depth of 123 m (Appendix 4). At the fliamna 
FAA facility, well logs indicate the absence of permafrost to a depth of 39 rn (Appendix 3). Perma- 
frost is generally absent in areas adjacent to or h e a t h  large lakes and rivers (Hopkins and others, 
1955). Absence of shallow permafrost at Uiamna is likely because the mean annual temperature is 
above freezing and Iliama Lake is nearby. 

l~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 drillem' logs noted in this report is unknown and .drillersa 
vernacular may not be consistent with t e r n  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. 
2The 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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Surface Water 

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

The Newhalen River flows about 1.5 km south sf the niamna FAA facility. It drains an area 
of about 9,000 Ian2 upstream from the U.S. Geological Survey stream-gaging station E530000dl, 
which lies about 12 h northwest of the l l i m a  FAA facility (fig. I; U.S. Geological Survey, 
1988). Mean daily discharge of the Newhalen River near Iliama was reported from October 195 1 
to September 1967 and from October 198 1 to September 1986. Month1 y mean and mean annual 
discharge for the period of record are sumarized 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 m3/s and a February-March 1956 minimum of 28.3 rn3/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 Iliamna, Alaska, water yeam 195247 and 1982-86 
Walues in cubic WRS pw d (m31s)] 

Oct. Nw. Dm. Jan. Fsb. Mar. Apr. May June July Aug. SepL 

Mean 342 185 112 81.1 62.9 58.5 60.8 126 387 581 604 518 

Monthly mean 564 309 181 130 99.9 94.4 92.6 181 559 735 846 720 
maximum (1962) (1958) (1958) (1958) (1984) (1984) (1984) (1953) (1964) (1985) (1967) (1961) 

Monthly mean 202 96.3 51.0 34.0 28.3 28.3 34.0 69.3 230 455 441 271 
minimum (1985) (1956) (1956) (1956) (1956) (1956) ( 1 W )  (1964) (1986) (1954) (1983) (1983) 

Annual mean: 262 

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

Ground Water 

Ground water is found in unconsolidated sm%cial deposits and in fractured bedrock under 
IIiamna, Newhalen, and the lJiamna FAA facility. Drillers' logs indicates layers of 'Way" or layers 
of "clay" intermixed with comer d v s i  ts (Appendix 1,2, and 3; Hutchison, 1 979a): However, the 
data are inadequate to determine if these stmta are impermeable enough 20 separate the suriicial 
deposits into different aquifers. Near Zliamna, sand and gravel deposits about 10 m below the 
surface contain ground water (Appendix 1; Hutchison, 1979a). Ground water also has been 



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 rn 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 mund niamna Lake 
(Appendix 2; Hutchison, 1979b) and from fractured bedrock 75 m below the land surface 
(Appendix 2; Hutchison, 1979b). 7 b o  weIls at the Iliama 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 suppIies in Uiamna, Newhalea and at the 
Iliama 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 
Iliama Cake, Pike Lake, and the Newhalen River) to Iliama, 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 Oiamna, most drinking water is obtained from private wells. Although a public access well 
is available, here 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 U h a n  Development (HUD) housing facilities (Lowdennil k, 1986). 
However, most residents obtain water from their private wens or individually mnsport it to their 
place of residence from fliamna Lake or the Newhalen River (Noman L, Fairbanks, U. S. Pu bIic 
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, wiII cause corrosion in the well and distribution 
system. These high iron concentrations can stah plumbing fixtures rtnd 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 
concentmtions of iron and major ions, as well as specific conductance and pH (Appendix 4). 



Table 3. Selected water-quality data from wells in Iliamna, Newhalen, and at the Hiamna FAA facility 
[AH data in milligrams pr liter. unless indicated, Wcm. microsiemeos per centimtttr st 2SCeIsius; USPHS. U.S. Public Health Smiaej 

Regulated Newhalen Constituent (or Newhalen lliamna USPMS CFSFAAl UsFAA2 
propertr) 

USPHS well USPHS well 
level9 (1982) (I 984) 

Sodium (Na) - 1.4 15.0 24.0 8.0 2.6 

Sulfate (SO4} S O P  1.5 42 2.0 0.0 3.0 

Fluoride (F) 4.od 4 . 1  - - 0.0 0.1 

Chloride (Cl) ZSOt ~1.0 4-0 4.0 5.0 15 

pH (units) 6.5 - 8.9 5.4 8.4 8.7 5 3  7.0 

Spesific 
conductance - 20 95 120 110 62 
I~S~crn)  

'From ZI .S. Bnvironrnental hotectmn Agency, 1995. 
' ~ m m  Hutchinson, 1979a. 
'Maximum Contaminant Level. 
d~axirnurn Contaminant Level-Under Review. 
'Secondary Maximum Contaminant Level. 

SUMMARY 

The Iliamna FAA facility is located on a northern lake terrace of IIiamna Lake, Alaska's 
largest fresh-water Iake, near the southern end of the Alaska Range and the northern end of the 
AIeutian 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 poorIy sorted 
sediments overlying volcanic rock. Ground water, the primary source of drinking water for the 
h m n a  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 Kamna M e ,  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 

We1 1 driIFers logs for welIs in Iliarnna, Alaska 
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11. Yitld: Flow , G . M . , P u m p  ,- G.M., Meaa,neptEat. --+ 

Dmwdoffn f L  aftw ,.,-, hours p u m e g  ,---,,- Cf. M. 
12. Wee: Stock, PS, RR., Lnd.. h, Oba 

Adquael, ---- - --- 
19. Q d y  %A& Temp *F. 

Trsk, odor, mlor - - k p l e  5: 
14. Rm=rt*: (Log, Analyses, ek.) ,-,, 

l- 
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Y -  - . . . 5.: m. .,,l+,+ 

" .  -. .. I - :  
. * " R2+,' . . -  Sta* ~st-.-? - 1-0 : ,.A fic - .I-) / .  .,: . ,Wm):land surface ' Fhbh &:well .(& one) .opendd (:: -x - ),;&$$ . - ., 

screen (: ' ); Perfodd:(- ). ' f . .  . : - . . A .  s..: 

of drawdown fmm &tic l e d  

Date of compIetim 4 July 73 " E - .  

WELL LOG 
Depth in feet Mrn 
g r 0 d h  - Give d e ' t a ~ ~ s  of fonmtfom penetrata size oftmaterial, color and hardn& 

5 TO- C r a ~ r r l  t -11 

. - 
19 T O L  Cnavrl l7 . r  R ? e v  w 

11, To- 

sfi rn- 

a m -  - '4. 
1 L I. qy-J - 

TO 

'.'rc---:.-: 3. .I* c ! tc5-)f 
-., 2 - State 

Lo4~cLe Me\\ 
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7 q: ! -.a'.<. , -;< ,-:' 

. . ' -  
. . _ . I -  r . - . ' "  "I . - -  , - a  .: : l.:,.l;:t-. .... .= .-:-:.,L3&,- Lake BEmv Aoraa- Subdivlaiorr . . . - - I  - - , >  . . ,.. , *  . - .  * - .. - C . . - .  
' .  - .  . . 

1 
. > -  r:. 

~kzid-cuiG3; 6 - . A ,  Dip th d - . H d ~ -  . . ~ h  ~ 6 .  fa . (frm g m d  . levbl) . .-. - 

Well plmrplng teatTat - 6 . bms per ( h o d  (minub) f-oufi 71 ft, 
. of drawdawn -from static 1 4  - .  

Dqt46foompletIm .I 17 h p  73 

WELL LOG g* 
Dqthinfeetfrorn 
ground &ace Give details-off onmtiuns penetrated, dze of material, wla'and hardness 

P J i '  To.. .' Pan fl+nveli w n t - r b ~ r I n w  - 

I . . & # .  

some water in w a ~ t h c r e d  fr~ctures  

2 - State 
M r C  \\eln ~ U L (  



WeU pumping test a t L g o n s  per @m] ( ~ u W  fu~  q Leu ,,AM n f i  
of drawdown £mm static lev& 

WELL - 10G 
Depth in feet from 
g m l l f l d d o e  Give details uf formations penetcated, s h  of miteria& eoIm and hardness 



APPENDIX 2 

Well driller's logs for wells in Newhalen, AIaska 
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WELL SCHEDULE 
&d D-, orna &mum K P p o m  sorvzr PIYISBON 

bl: d8trr  . u 
rs n . WELT-OESCRlPTlON CARD'. 





LONG FORM 
Ground-nater Site V i s f t  FIeld Notes 
U.S.G.S. - W.R.D., Alaska 1977 
System 2000 updated on 

AGENCY FILE m* 
GWSI SITE I D  I,-- JL----,~.L J - 

LOCAL WELL DSTGMTION fiL ' f 1 Sf te Reglster Numbers 

I A.D.L. 
A.D.G.M.S. 

AGENCY I 
+ -  - * 

PURPOSE OF VISIT: level. water qus~~:- g g ~ ~ s l c a l  logging. 
(ciwle) s=-is, fy locat ion,other  

. - 

Mom DayPr 
J;, ,,SIT I INITIAL SITE: INFO 

WELL DESCRIPTION AND CONSTRUCTlON 

U.S.G.S. I - ,  A 

1 

OWNW: 1s t  -.Qz++ , now as of m a . y i . -  

LOCATION: b m n l t y  or area&/! ~ ~ L J L A L J L A L - J H  L - L E L A  
fi  k Jr Ir Sec T S R W B & M  

Plotted on aerial photo /ff eld map Scale- 

Subdivision b l k - l o t ;  photos taken 2 3 5 - h ~  

W R C E  OF INFOMTIWI: owner. neighbor, d r i l l s .  driller's log- 
[c i  rcl e )  other (specify) 

QRILLER AND COMPANY - 
DATE ~ L E T E D  TYPE OF aRftL RIG 

..p+ HOLE DEPTH ft , WELL DEPTHL~~, TOTAL USING ft. OIAM i n  

WELL FINISH , 

PUMP: mfg. name& no. , depth set ft, dfam discharge p i p e i n  

M U  YIELD: gPm for hours w i t h  f t  drawdown, 'mtlrod af determining 
% 

d4 schame ; aquffer test date " 

WATER Lmn: descrf be MP % , ,wh~ch i s & t e  

Hold-cut 'N 'below MP UL below LSD Time 

Installed - ,recorder* Mi7 , firriding prvjec t 





jt-s-.1,?- 7.1 G C i D f - f  m M  NO P-1901- A, SIR NO. - -- 
U.I. O E P ~ .  OF TnE INTERIOR dm(; 80aZl 

GEOLOGKAC SURVEY 
Itmrodmd b l  WATER *€SOURCES DIVISION D o h  //- 2 1- 77' 

W N D  WAfM WE 
51f E SCHEDULE 

Cu) r u 151 =[4- ~ ~ J ~ ~ , L ~ s ~  ]+I 
LU-.--In-w.( 

1-1 -lqe-l il,~ic?jz~1*l 
4 r * -  -*- reqy* rr "S - 

.-. - -. 
111.1 o c E{F)H E L J h I r u v ~ ~ * ~ ~ ~ ~ ~ - ~ / , ~ , ~ , ~ ~ g , f i , ~ ~ ~ ~ * ~  

. ~ . . ~ % Y I I . ~ . W C L . I C . ~ ~ - - ~ I ~ ~ - . Y  - 
W h  

u m- r cmd. 

--em. e,-.rpc-*.-*c. *lrrr --.k 
hr*.- ---- *M 

Ikk d 

""" -*,*] w hnplkafm H ~ 1 ~ ~ 1 1 1  CII 

FmTmmk 
Orwrr*dau- 

I A n c a x  
-.&-.--. .rs m. ..I m u m -  - - 



FOM 9-1642 kt1  lo. 
( r e i )  

b 

WELL SCHEDULE 
v. s. DEFT. OF THE I N T ~ U O R  ~3 GW-C~CL SURVEY 

.. WATER -ON 

HJd. lab. dntm: 

-1.. water data; _tyl)C: , & , D ~ h ~ ~  
Y=. 

Fr-. amplIn~:  F-4.  lnvento-z -. 
Aptrtuit cudm: 

t a g  d*m: 
7I R 

WE1 L-DESCRIPTION CARD 

S m  On mpth w e l l :  
rccurley 

roc. 

E t  

.bow 
Demerip. MP 

. - 
It bet- W; elar 

0UXtlI-Y m 4. 

W~Ten DATA: Iron Qze- Cttlrnide 
P F  PPI 

,SP. Coducr K x 1 0 6 a  Te. 
I. 



Q 

WATER SUPPLY WELL LOG :> - 
. - FRbECT N3. 0175 WDRK ORDER NO. M26 WCATION .Newhaen--- DATE STARTED U/L! - 

- TQTr3.L DEPTH 128t7w IT. CI1SZNG ftGTAUED 43'2"-6hlmu - 
-. SR? M T E m  L-030 slot .fobnsan mHm 5'8" . . 
1 .  mOIlUCTION: HRS PUMPED 62 STATIC WATER ~ ' l l ~ l 0 ~ .  AVALI*ABLE DRAWSOW 105 . .. C - ... 

, 13/9/66 0 6 Clay 8r Gravel 

4;; 16*e6 Clay, gravel & sand 

20t4*@ 23'8- Drown Clay & Gravel I 



flcwhalcn, kf nska H a l t  # 4 tQ6 # 7026 
Feb, 20,2967 

- . .. .- '. __ Ground Level 
;; .! 

I I' b* Glay & Gravel 

. . 16'6" may, Gravel & S a n d .  
' *  - . . 
1 '.2Qa4H a Brown Clay ' .23r8" Brown Clay & ~ i a v e l  

31.6- Gravel some clay 

'42*10~-6inch Casing 

4h.2" Blue d a y  &Gravel 

51'6" Green Clay, Coarse Sand 
. . .  . 

57 * Hard Pan & Gravel .-,Witet;i- Gal :e - .  

, 66'9" Hard Pan & Sand 

I '  . 
66 "reen Hard Pan .Q Sand - .... - - 

Tbtal Depth f28'7** 
::-me 5 "8" ,030 slot screen, 

4 201bScEeen exposed, 
Static level  17 'lo", .. 
Available dsawdo~fn 10Sn- 
Nil1 poodcce 60 gat Q nin 
on full drar&oun. 
43w2" 6 h c h  casing 
17,7"10" 4 inch casing, 4inc:) 
casing is supported by 6itzc!: 
casing. tMEld r Z C J ~  sc not 
to  use a pi t l e s s  adapter on 
t%s well. 
Heat tape is hanging on 
bottom of well cap. &I t is 
probably mt re ccssaty ,  for 
this well s l m l d  not frwqc. 

. 200 ft. of heat tape in ~?clf 

Drillers: 
Galen Dirksen 
tlomer 3001cr 

lX3*7" Green Slate 
*.- +FA-.-  - 

' .  . 
, * -. 

. . *: -.- t 4 

- .  ,-. I 
i 

fl!.l25*lw Blue Slate.-- ..-.- 
. . 

, .-..=A ..,,. j 128'7" Grne Stone (Ifhitel 
&-Water i n  crack (no sand) 2 - 3  ? 

i, - .- 
' 1 . - p$ - ..' ' 1s.;. 4 .  . ' .  

* .- &$ - ,, , . . . . ;  7 

i - 6 .  -, 
. < . . -. . .I.:: ., :,k;;, ?. ; -: 8 '  - .$ - . 

. '  .. .' - .  f - . . 



WDIOOEOLOGK CARD 
to ie 

I 5 r n . u  ..--I , 

I ok?= I* n 

Depth ta  
p t a e n t :  ft 

Surf ict.1 

-ffictmt 

?*U 
Ir.n.: 
CarKlicPmt 

rn 
.em: *r "..r &f.: - at Wolmtc 4.: a - 

T w 

spa nn-rdt I 





APPENDIX 3 

Well driller" logs for wells at the lliarnna FAA facillity near Newhalen, Alaska 
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FORM 9-1642 WllIto. n / f ~ # ~ - h ! <  

tl*l 
& 

WELL SCHEDULE 
U. S. DEPT. OF INTERIOE. /!p G m m I C A L  SURVEY WATER RESOURCES D m O N  

W T E R  CARD P L/ 

H y d .  tab* d.tm: 

* 
-1.. wter darr; _typ.: /?.. m h . 4Pr?3 

Y" 
 el 

~ r e q .  mampling: a h & g e  L n t q :  .....: -q-J 
T I  

Aperture card#: 
P* nIj 

. I .  

fag'data: L ~ c  OCJ $ b r  k 61 rlua/lj~f~ 
WELL-DESCRlPTlON CARD 73; $/ 

8 M E  AS ON CARD ~ c p &  well 

Depth crue 
< f i t s <  ; *, 

revcrme ere.CThim, drPm, driw 
percummion, n t a r y .  

D a t m  - 
D r t l i d :  . l L / S 9  

Driller: . n 
.-*a - Lif t  ( (n) IC)?) "' > R> b) <s) 

j t m k  air. b k r t .  ernt, j e t ,  t'lfi. -me, p i m ~ ~ . .  n t .  m-. 122. o ~ e r  

Pwrr - Mt LP 
&&: dtcmel, el=, rmm. mli~. 'bud, EM,  m. 

Lf* 5 - 



- . 
UNITED S T A m  

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY NO. 

WATER RESOURCES DIVISION 
- 

h n e r  Civil Aeronautics Authori~y 

source of hh Copied f r o m  Lapp4 % ffjle-aW 

( E W  Qm of we14 perfomtiom?, W at erpd of tog) 

~ ~ E = ~ A T I o N  

---- ----- 

- - _ - - - - -  

-.--- ---- 
-------,,, 

- -  - -  

------- -------- 
- 
-- , .  

- - 
- 

---- 

----- 
------- 

--- 
-A -- 

------ 
-----A 

X~ECORDBY- DATE - S H E E T ,  OF -- 
a r MU*- mmc- 16atm-1 

L Z ~ ~ A A  4- 

MA- 

? Soil? ------ - 
Silt andl%L~~-a.v_eJsJs 

-GL%c~~.-s-mkrAmuJ - 

G l a c i ~ r , ~ f i - ~ ~ ~ a t ? _ ~ -  -- 
,---,.-- ------+ 

--S_hal~-r_~k~-bmk~n--~~ ----A-m .-- 

-Shal~~&-~-hrokmrrp-i25L~f .- 

- - - Y - m ~ - ~ s h a L e s c 1 & ~ ~ o , & a r  * 

~ k P - n ~ p ~ o c k ~ ~ ~ ~ ~  

. 3 c 1 U d E p L h  - 6QAl2.t 
Water level - 12$ feet 

--- 
pumped 57 hrs. at 600 gph: - 51' dd. 

ZR-gpL---TID"_dd-  - 
_Ll_-_r----- 

--- - 
-- --- -- 
- 
_ - 

TITICEXES 
(feet) 

D ~ H  
(feet) 

5 ----- 

2 -  

----- &--- 

B -  

----* 

- - _ 7 - -  

5 

2 0 -  

-34- 

h.2,  

---AX- 

---&--- 

---- 3 ------ 

--7-- 

--A9--- 

3 3 - - -  

L -  

--- 

----- 

--*--- 

+ 

---- 

----* 

-++-- 

---- 
*----- 

--- 

*------- 
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MW 9-1642 b. ~~;d,fi.~,;~ 

{ r a t  L 

WELL SCHEDULE 
n. s. DEFT. OF -THE rnrutlm K'P CEOLXK;ICAL SURVEY WATER RESOURCES D- 

Wf E l  CARD * fld 

llrlller: 
tt.. 

P w c r  - mt IP 
(cypel:  d r t u l .  tlu. p a .  m w l i ~ .  h n d .  wm, m. wter m. 

1 Tamre, color, err. I 



m m ~  AVUTI~  ~ m c f  

d a f ,  Plant kafin- -, -5100 h-mber 16, 1g6a 

~a~ of wu --at - nfosara . 
. .. ., - - -  - - 

* c o a w l * ' ~ ~ ~  A. inch c . 4  dspa of 53 Imt 
e L c m m M g  m X d  t r D C i C m  COntlnumd dFI1Lfng a* hole th-4 m& - 
h r dapth of UX, feet. h l y  vater e t r a h  uu. f- 18 Tact tc 23 
f*t. 

'2, m u d  -*w amd h t l t i l s d  .y tltunBn& 
;ahriaan wull eorean b a b w s  i&2l roat- 

3- "15astalM a n e w  U.P. J a e u d  f o t  pm*p b o k d  u? for 
L.~DY w n  WB p i p  apmt hi. i m p  W e 1  L->R?%-Z- i.'ffI-783p 
y n b r  W ~ I  tw =I, B.I . ~ 3 ,  i : . : ~ ,  9%. vorts US, up. 5 ~ .  
Kw m u m  b n l r  ~d all nblc* p%g-L?+ w I m t k l l a d  f m m  e l  ta p s p  
Md b w p  to W r  

4, Wt d dnet fme rsU to pndarnecth flwr of 
Z l a l t d i q ,  I=tdlled 30 feat ~ U C  drol; 1- c ~ z 3  fip 
fm p z q  fCI mtJ. 1 

$- T e s t  well lm e? pcr bow dth 6 W fiz~.?vclvw:., 
of ~ 1 1  feet ~ S I C ~ ~ S  p-&h cf p j p  21 .;kItic 

Level fi faat 3 Ln+bs, 





APPENDIX 4 

Water quality analysis reports for wells in Newhalen, Alaska and at the lliarnna FAA facility 



I C W  

ANALYTICAL NOTES 

X l l ~ ~ n a ,  ALo~ka  ebunty 
D r l l  led D.pa (ft} g . , b i  ((~n.) 5 

P o ~ n t  of ccSE. O b  #2 
Ovnar C I A  

f matmcmt 'Use Dma 
WBF BL 12 f YieU 250 /#, :(' 

0 - 
Tcnp (O F) A ~ P ~ G  WX. - C l c ~ r  
GI Icead 711 F / G P  By W, S. Holnes. 

Abr  
MI rtd 

I /' 
r 

d.0 - 00 /+ 
-1 nl 

t.bh &. &I- 4880 Field No. L ~ S G ~ M  R NO. 



ba. No. GI= 43%' 

'- 

Total ions, epm 2-5 1 Diffmncc, epm 



a , H c  UNITED STATES DEPAFiMEW OF THE INTERIOR, G - G I N  SURVEY - rw WATER RES~E~RCES DIVISIOFI 

ANALYTICAL STATEMENT 
IPWW P a m 1  

' k t i t m  - - ? a  a a h k  of eo l ldon  dn/-~~ 
use SO, n. 

Smmc Tcmperattm (OF) Fe _O.!x?mt 
C o l o r 5  pH L o !  C a 2 5 , : t  

Depth: &* Suspended matter ME L L J J  
EXarancsS as CaCO, Na 6 2 L -  : 

CAb station N. C. L Total ,..@!_ K G L .  
-tion loss A C o a 2 d ?  9 

DiswIvcd solids H C a  #& -;: 

Specific conductance at 25*C SO, ,-3*L 
(mieromhos) 317- Cl -L5- 

- -  - F 9,1... - .: 
- N o a d 2  

-- M n  0.00 I camkt 5slJXEG- - - -  Sum 82 
d Lab. No. L a 5 o Q  
ColfcctQr -, - - - 

3 



h t e  completacE -B~-J!&~ZLL 
Checktd by ,,,-m-!&,f,%% 
Prajcct -- 
Transmitted --*-- - 
Remarks --- 



&I88 
[Ou bkr  1960) 

UNITEL, STATES 
DEPARTMENT OF THE INTERIOR 

C E O L O C I W  SURVEY 
WATER RESOURCES DIVISION 

WEXlL 8amuLE / f i i -~  
/ f l d c h O  ) ) - L L  ,19,. FfeIdNo- 

a- b~r Oace NO, 
umma ,f data &!keLJBZ& --.--_I- 

0- pP 

9. w e w L n ~  . 1 Q - a b a  below 

wbiohis fk cb: m=t= 
la h p =  ' ' CsWtp G. M. ,- 

Pcasr: Ehd c E o z a e ~  - 
1l. MJd: F I o w G . % , P a m p  Q. M., h . 8  R~Est. - 

D r s w d o w n f L *  bun9 p-pkrg G. M. 
58 Uzc Dpm, Book, PB, BB, Ind, h., O h  

M e q w ,  7- 
IS. Q d *  T a p  9, 

Tade, odm, wlaF h p z s  5: 

6 1 8 6  
(October 1 ~ 6 0 )  UNITED STATES 

DEPARTMENT OF THE INTERIOR 

WELL BCD3DUTX $//-/ -=r 
~ a t a  M - W - L ,  '119- IWd No. LL 
~scord by .P R wL0rd ' Ofice NO. V 
Boumof&h h w  . - -- C 4 

Driller . A d k  .- 

O t b m  

9. Wdw lmt ,-2&fk ,& 19,- abova below -- 
~ ~ & - i s  It. ;%! d m  

IQ: Pump: Typs C a 3 e  G. M. - 
Power: X b d  Emepow€r--- 

11. Pi& Flow - Q. M . , b p  G. M.,Mea&,RqkEsf. - 
Dmwd0~11 i t .  aft& pumping ,., G. M. 

la ute: DO=, S S ~ O ~ ,  a, m., w, h., ma. ,.-----. 
A d q w r  permanma0 - 

18. Q d i t y  .....- - . -  Temp -"F. 

Tsstq odor, dm, - Smpls Yea N~ - 
'IJafit for -- - 

14 B-h: (raq, eG+ta l  OVRT # ?Qrd  

i h 



c.Mt 
(0- 1tw 

U N m  rnATES 
DEPARTMENT OF THE -1OR 

CEOLO(:lCAL SURVEY 
WATER RESOUR- DM- / 

W E m  BCBEDm JL8- L 
~ A X L ~ I  I,?- L'k ,la- FiddlTa. 

Jd - bl Offica No. 
&mro4 hh. CAE* , -E  N+- 

ff I&' 

n w & b a / Y f ~ z  19- abme below 

wbich L fL &%: mmfm 

M e q w y ,  -a- - 
1s. W i i v  T a p  'F, 

~ w h ,  odor, color %z 
Unfit for 

ir -: (~~~<m-~>~tc~ %/SK .... @ PY h 



ANALYTICAL NOTES 

Lowtion IlZamna Sfa t lon ,  A l a s h  
h'v+/fioinn [in., in 

- 
kvrcc fi-y-r! Depth (ft) 
C a d  1 1  to (ft) fm - 

Ownmr k IL,ia.ma 
T m a h n t  Use 
WBF WL 14ft YFeH 150 
r t ~  P F) A PML Wx. Clear 
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CIiCLIICAL & GEOLOGICAL LABORd TOCIES OF ALASKA, - .llYCI .-+:+, 

TELEPHONE (9071-27B414 ANCHORAGE INDUSfAlAL CENTER 
274-3364 5633 .B Stract 

Drinking Water Analpis Report for 
Inorganicr Organic, and Radiochemical Contaminants 

PUBLIC WATER SYSf EM: SAMPLE DESCRlPTION: 

lIIIIm ~ol lsckd8y Jm-1- 
1.0. NO. 

Alaska Area &ti= nealth Servioe =P-w 
Publle Walsr System Name Sample Location 

701 C. S m t ,  8mc 65 
Address 

W r c a  typs 0 Surfam Watar 6a Ground watar 

m a y e  aLaska 99513 Sample Date 
b l t~  State MD. Day Year LIP code 

Not= Cheek her to klt m i  eontamlnanl. fistad below lor Iha 
Ed Routine Sanrple D Untreated Water 

~ M ~ ~ S U S  dsrlnd. 0 Special Purpose Sample a Treated Water 

TO BE COMPL€ED BY CERTIFIED LABORATORY 

CHEMICAL & GEOLOGICAL LABORAmRlES OF AtASBA, !NC 
Laboratory Name Sample No. Stalion No. 

5533 'Bw STREET 929 
Address Laboratory Analysis No. 

ANCHORAGE, ALASKA 99502 ll9 5 ,  1982 
City State Zip Code Rece~ved bv Data 

ORGANICS 
Limit 

INORGANICS - 0 Endrtn 9.00021 

UmiZ 
Arsenlc @.o% 

0 Barium (I.)< 
0 Cadmium (O.OIO)< 
0 Chromium (0.05)< 

Fluoride p.4)< 
a iron (0.3) 
I3 Lead (0.05)< 
0 Manganese (O.OS)< 
a Mercury (0.002)< 
0 Nitrate - Nitrogen (10.) 
U Sefenium (o.Ol}< 
O Silver (0.05)< 
O Sodium (250) 
a 
III 
Q 

HD Indlcri#s Nal DaI 

11, 1982 
Date Analysis Completed 

- 
re! 

Mgn 0 Cindane (0.004) 
a Methoxychlor (0.1) 

Toxaphene (D.005) 
O 2, 4-D (0- 1) 

RADlOACTlVlrY 

Limit pCW 
a Gross Alpha (1 5) 

Radium 226 & 228 (51 
Gmss Beta (501 

• Strontium - 90 03 
El Tritium (20,ml 





WL, & CEOLOCICAL LAl3ORATORIES OF ALASKA, L K  
3 e- \ 

TELEPHONE (907) 562-2343 ANCHORAGE INOUST RIAL CENTER 

LYOIammaes  5633 B Street 

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

-- 

TO BE COMPLETED BY PUBLIC WATER SUPPLIER 

PUBLIC WATER SYSTEM: 

UnJn 1.0. NO. 

Alaska Area Native H e a l t h  Serv ice  
Public Water System Name 

703 C S t r e e t ,  Box 65 
Address 

Anchorage, Alaska 99513 
City State LIP Code 

SAMPLE DESCRIPTION: 

Collected By *- HoR 

  end ricks 400' F k l l  w o n ,  Alaska 
Sample Location 

sour& Type 0 Surface Water X G r o u n d  Water 

Sample Date 
Mo. Day Year 

Note: Check box to left of contaminants listed below for fhe 
0 Routine Sample puntreated Water 

analyses desired. 0 Special Purpose Sample 0 Treated Water 

TO BE CORlPLETED BY CERTIFIED LABORATORY 

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. 
Laboratory Name Sample No. Station No. 

5633 "Bw STREET 
Address Laboratory Analysis No. 

ANCHORAGE, ALASKA 99502 GY - 8/8/84 

City State Zip Code Received by Date 

Arsenic 
8arium 
Cadmium 
Chromium 
Fluoride 
Lead 

Limit Mgll 

0 Mercury 
,O Nitrate - Nitrogen (10.) 
0 Selenium (0.01) 4 01 . I 01 01 11 I 1 

Silver (0.05) 
Turbidity (1 NTU) 

NO lndlcstes Not Oelected 

August 14, 1984 

ORGANICS 

Limi t M gll 
O Endrin ' (0.0002) 
0 Lindane (0.004) 
0 Methoxychlor (0.1 
0 Toxaphene (0.005) 
0 2, 4 - 0  (0.1 I 
O 2,4,5 - TP Silvex (0.01) 
0 
0 

RADIOACTIVITY 

Limit pCi/l 
0 Gross Alpha (1 5)  
0 Radium 226 8 228 (5) 

Gross Beta (50) 
0 Strontium - 90 (8) 
0 Tritium (20,000) 
0 
0 

Oate Analysts Completed Signature 01 Laboratory Supervisor Oate reported 



L & GEOLOGICAL LABORATORIES OF 
TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRlAL CENTER 

5633 B Street 

ANALYTICAL REPORT 

SAMPLED BY Bm BOPP SWRCE fIadridks IDATE RECEIVED 8. 1984 

Alnska m5a mtiw2 H e a l t h  - 
CUSTOPIER SAMPLE LDCATlON: 

NewHalen,ALaska 

REMARE Soft erd corrosive water w i t h  high Xmn IDATE WpLETmZbgust 14. 1984 

7-a-84 - 
DATE COthECTED f IME COLLECTED : 

a d  hi* pH. ID ATE REPORTED mt 14. lgg4 

FCR 'LAB USE ONLY 
RECYD.8Y GY IAB # GI6g 

SIGNED 
ms /I 1 mg 

[]Ag ,Sf 1 ver a. 05 []P ,Phosphorous <0-05 []Cyanide 

[]A1 ,A1 uminum 0.43 [] Pb ,Lead 4 - 0 5  []Sul f a t e  4.2 

[]Au,Gold G.05 CjSb ,Antintmy 
<0.05 []Total DZssatved 55 

<O. 05 G . 0 5  
Sol ids 

[]R,bron [JSe ,Sel enium []Total Volatile - - -- 
a.65 7.1 Sol i ds  

[]Ba,Barium [JSi ,Sf 1 icon []Suspended 

<o.o5 <o.or Sol ids  
[]8i  ,Bismuth [jSn ,Tin []Volatile Sus- 

3.8 c0.05 
pended Sol ids 

[JCa ,Ca?cjm [ISr ,Strontium []Hardness as 11 

[]M,CadmZm a.01 []Ti ,Ti tani urn [IAlka cat? iinity as a . 0 5  35 

[]Co,Cobal t a. 05 []W ,Tungsten a. 0 

C]Fc, Iron 1. P [JZr ,Zfrconim a.05 [I * * * * * 
ml , H ~ K u ~ Y  <O -05 []Amon i a  [jumhos Conductivity 95 

Nitrogen-N 
   potassium 4 [luedahl []pH Units 8.4 

Nitrogen-N 
[IMg ,Flagnes I m 40 [ l ~ i t r a  te-N []Turbidity NTU 

[ ]Mn ,Manganese <0-05 [ ]Ni  tri te-N []Color Units 

1s 
(&tho)-? 

[ ] ~ a  ,Sodim [JChl or ide 4-0 [I 


