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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS 
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In this report, temperature is reported in degrees Celsius (OC), which can be converted to d e p s  Fahrenheit (OF) by 
the foIIowing equation: 

OF = 1.8 (OC) + 32 

ABBREVIATED WATER-QUALITY UNITS 

Chemical concentration and water temperature are given only in metric units. Chemicd concentration in water is given 
in milligrams per liter (mg/L) or micrograms per liter (pg/L). Milligrams per Iiter is a unit expressing the solute mass 
per unit volume (liter) of water. Specific conductance is given in microsiemens per centimeter (Mlcm) at 25 'C. 

VERTICAL DATUM 

Sea level: In this report, "sea level" refers to the National Geodetic Vertical Datum of 1929-A geodetic datum'derived 
from. a general adjustment of the first-order level nets of the United States and Canada, former1y &led Sea Level 
Datum of 1929. 



Overview of Environmental and 
Hydrogeologic Conditions near Big Lake, Alaska 

By Eppie V. Hogan 

ABSTRACT 

Big Lake, an inland lake about 12 square kilometers in area, is in south-central Alaska at 
latitude 61'33' N., and longitude 149'55' W. The community of Big Lake is on the shore of Big 
Lake, about 30 kilometers north of Anchorage. The Federal Aviation Administration owns or 
operates airway support facilities near Big Lake at latitude 61 "34' N., and longitude 14g057' W. 
They wish to consider environmental and hydrogeologic conditions when evaluating options for 
environmental compliance and remediation at these facilities. Big Lake is in a transitional climate 
zone where seasonal climate pattems are not sharply defined, fluctuate from year to year, and may 
resemble those of either the maritime or continental climate zones. The local vegetation consists 
of lowland spruce-hardwood forest and low brush muskeg. Little is known about the composition 
and structure of the bedrock around Big Lake. The Talkeetna Mountains to the northeast consist 
chiefly of igneous rocks including granitic rocks, lava, and tuff; the Chugach Mountains to the 
southeast consist of granitic intrusive rocks of Mesozoic age, metamorphosed sedimentary rocks, 
and greenstone; and the Alaska Range to the northwest consists of granites, volcanic* rocks, 
argillite, shale, sandstone, and siltstone. The principal suhcial materials near Big Lake consist of 
outwash sand and gravel deposits, partly saturated gravel in ground moraines, and windblown 
sediment. Relief is low and drainage in the Big Lake area is poor; there are large areas of swampy 
ground and numerous lakes and ponds. The glacially derived sediments near Big Lake contain 
ground water in both confined and unconfined aquifers. Residents in the Big Lake area use ground 
water as their principal drinking-water source. Big Lake is a potential alternative drinking-water 
source; however, data are inadequate to characterize the present quality of Big Lake water in 
relation to current drinking- w ater standards. 
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The Federal Aviation Administration (FAA) owns and (or) operates airway support and 
navigational facifities throughout Alaska. At many of these sites, fuels and potentially hazardous 
materials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or) 
disposed of. To determine if environmentally hazardous materials have been spilled or discarded 
at the sites, the FAA is conducting environmental studies mandated under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) and the Resource Conser- 
va tion and Recovery Act (RCRA) . To complete these more comprehensive envirbnmental studies, 
the FAA requires information on the hydrology and geology of areas surrounding the sites. This 
report, the product of compilation, review, and summary of existing hydrologic and geologic data 
by the U.S. Geological Survey (USGS), in cooperation with the FAA, provides such information 
for the FAA facility and nearby areas at Big Lake, Alaska. Also presented in this report are brief 
descriptions of the history of the FAA facility and the physical setting of the area. 

BACKGROUND 

Location 

Big Lake is in south-central Alaska at lat 61 '33' N., long 149"55' W. The community of Big 
Lake is on the shore of Big Lake, about 30 krn north of Anchorage (fig. 1). The area is pa@ of the 
Upper Matanusla-Susitna Valley, a glacial trough containing longitudinal bedrock hills and small 
narrow lakes (Wahrhaftig, 1965). The Big Lake FAA facility is at lat 61 "34' N., long 149'57' W., 
about 3 km northwest of Big Lake and about 1.5 km west of Horseshoe Lake (fig. 1). 

Facility History 

The FAA involvement near Big Lake began in 1962 when land was leased from the Alaska 
Department of Natural Resources to construct a Very High Frequency Omnidirectionai Range 
S tationWactical Air Communication facility (VORTAC). The VORTAC facility is maintained by 
personnel stationed in Anchorage and is the only FAA facility at Big Lake. A more detailed 
description of the VORTAC facility at Big Lake and a list of suspected sources of environmental 
contamination is given in an environmental compliance investigation report by Ecology and 
Environment Inc., (1 993). 
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61 "30' 
Base from U.S.Geological Sunrey, Anchorage (C-8), Alaska, 1:83,360,1950. 
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Figure 1. Location of Big Lake and the Federal Aviation Administration facility. 
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Big Lake is in a transitional climate zone. Seasonal climate patterns in this zone are not 
sharply defined, fluctuate from year to year, and may resemble those of either the maritime or 
continental climate zones (Hartman and Johnson, 1984). Big Lake has a mean annual temperature 
of 0.6 "C, but temperatures range from a June mean maximum of 21.1 'C to a March mean 
minimum of -19.7 'C (Leslie, 1989; table 1 this report). Mean annual precipitation is about 565 
mm and mean annual snowfall is about 1,490 mm. Values for mean monthly and annual tempera- 
ture, precipitation, and snowfall for the period 1957 to 1961 for Big Lake, Alaska, are given in 
table 1. 

Table 1. Mean monthly and annual temperature, precipitation, and snowfall, far the period 1957-61, 
Big Lake, Alaska 
[Md%ed from Leslie, 1989; 06, degree Celsius; mm, millhmter] 

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

Mean maximum -3.6 42 -I.& 67 1 21.1 Zl 181 127 44 4.6 -7.6 64 

(Record maximum 3 1.7 'C, July 1960) 

Mean minimum -126 -14.4 -19.7 -35 0.7 63 78 63 29 -5.6 -14.8 -16.9 -53 

(Record minimum -42-2 'C, December 1961) 

Mean -8.1 -93 -10.8 16 85 23.7 13.9 122 78 4.6 4.7 -12.3 Q6 

Precipitation, in millimeters of m o i s m  Total 

SnowfalI. in millimeters Total 

Vegetation 

The vegetation surrounding Big Lake consists of lowland spruce-hardwood forest and low 
brush muskeg (Viereck and Little, 1972; Selkregg, 1976). The forested areas typically occur on 
shallow peat deposits, glacial deposits, and outwash plains and consist of evergreen and deciduous 
trees, including stands of black spruce. Undergrowth in the forested areas consists of willows and 
other brush (Sellcregg, 1976). Dwarf shrub vegetation dominates areas of low brush muskeg. West- 
em hemlock, Alaska cedar, sedges, mosses, and lichens are also found in these areas (Selkregg, 
1976). 
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GEOLOGY 

Bedrock Geology 

The bedrock of the Matanuska-Susitna Valley is described by Trainer (1960) and Freethey 
and Scully (1980). The T a l k m a  Mountains, about 20 km to the noaheast, consist of igneous rocks 
including granitic rocks, lava, and tuff, Sedimentary rocks of Cretaceous and Tertiary age form the 
south Rank of the mountains (Trainer, 1960). The Chugach Mountains, about 50 km- to the south- 
east, consist of Mesozoic granitic intrusive rocks, metamorphosed sedimentary rocks-mainly 
slate, argillite, and graywacke-and greenstone (Trainer, 1960). The Alaska Range, about 75 km 
to the northwest, consists of granites, volcanic rocks, argillite, shale, sandstone, and siltstone 
(Freethey and Scull y, 1980). Sedimentary rocks consisting of sandstone, shale, and coal of 
Cretaceous age extend down the Matanuska Valley to Moose Creek, about 45 km northeast of Big 
Lake (Trainer, 1960). Little is lcnown about the composition and structure of the bedrock around 
Big Lake. Wells drilled to depths greater than 60 m terminated in unconsolidated materials, which 
may be more than 300 m thick in the Big Lake area (appendix 1; Freethey and Scully, 1980). 

Surficlal Geology 

Unconsolidated materials of Quaternary age extend over most of the Matanuska-Susitna 
Valley floor and are predominately till, glacial outwash, and glacial-lacustrine deposits (Trainer, 
1960; Freethey and Scull y, 1980). The principal surficial deposits near Big Lake are outwash sand 
and gravel, partly saturated gravel in ground moraines, and windblown sediment (Trainer, 1 960). 

Outwash deposits are predominately sand, pebbly sand, gravel, and silt. Information from 
well logs indicates that individual layers range from a meter to as much as 70 rn in thickness 
(Trainer, 1960; Freethey and Scully, 19 80). The bedding is moderately well developed and cross- 
bedding is common (Trainer, 1960). 

Till is the principal component of the end moraine near Big Lake, which marks the westem- 
most extent of glacial advance (Trainer, 1960). Till in the Big Lake area consists of subangular to 
rounded rock fragments in a matrix of sand, silt, and clay. The rock fragments are derived from 
adjacent mountains and range in size from sand to boulders (Trainer, 1960). Because of its clay 
composition, the end moraine likely forms a shallow ground-water divide. 

Glacial-lacustrine deposits, consisting of silt or sandy silt (loess), cover the land surface 
everywhere in the Matanuska-Susitna Valley except on modem flood plains, tidal flats, and steep 
bedrock slopes (Trainer, 1960). These sediments are relatively impermeable and are the parent 
materials for most of the soils in the valley. The Big Lake area is typically free of permafrost 
(Femans, 1965). However, in lowland areas where surface insulation is high and incident solar 
radiation is low, isolated patches of permafrost are as thick as 9 rn and range in area up to 50 m2. 
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HYDROLOGY 

Surface Water 

Relief is low and drainage is poor near Big Lake and there are large areas of swampy ground 
and numerous lakes and ponds. Mean annual runoff in the area is about 0.005 ( m 3 / s ) h 2  (Freethey 
and Scully, 1980). Big Lake and Horseshoe Lake are the most significant surface-water bodies near 
the FAA VORTAC facility (fig. 1). Big Lake covers an area of about 12 km2 and is hated  about 
3 km southeast of the facility. Horseshoe Lake covers an area of about 3.5 & and is about 1.5 km 
east of the facility. 

Big Lake consists of an east and a west basin connected by a constriction near the middle of 
the lake (Woods, 1992; fig. 1). The lake contains 22 islands and the shoreline length, excluding 
islands, is about 27 km. The surface elevation of the lake is about 44 m and it has a mean depth of 
about 9 rn (Woods, 1992). Meadow Creek is the major inlet stream and Fish Creek is the lake outlet 
(fig. 1). The VORTAC facility is not within the drainage basins of Big Lake and Horseshoe Lake. 
Contaminants spilled or disposed at the VORTAC facility, therefore, are unlikely to reach these 
surface-water bodies by surface drainage. However, they may be hydraulically connected to the 
shallow ground-water system. 

During 1983-84, the USGS conducted a limological study to evaluate potential eutrophica- 
tion of Big Lake (Woods, 1992). Eutrophication is the enrichment of waters by nutrients, typically 
nitrogen and phosphorus. An excess of nutrients, generally the result of human activities, may 
result in increases in oxygen demand and primary production and a decrease in overall water 
quality. The Big Lake study involved describing and interpreting spatial and temporal variations in 
numerous physical, chemical, and biological characteristics. The results of the study are 
summarized in table 2. The lake was classified as oligotrophic, a condition characterized by 1) a 
low dissolved-nutrient concentration, 2) sparse, yet diverse plant and animal life, and 3) a high 
dissolved-oxygen concentration. However, upon summer stratification and under ice cover, the 
lake's bottom waters are rapidly depleted of oxygen (Woods, 1992). Consequently, if the oxygen 
demand increases, the lake is susceptible to eutrophication. Similar hydrologic data for Horseshoe 
Lake were not found. 
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Table 2. Summary of lirnnologic characteristics of Big Lake during 1 983-84 
modified from Wmds, 1992; m& milligrams pex liw, p a ,  micrograms pes liter; < less than] 

During May through October, the lake received 76 percent of the annuaI input of solar irradiance. 

The m a x i m  water temperature measured was 18.7 'C. 

The lake was dimictic (stratifies in the summer and winter) and circulated in May and October. 

' I h d  stratification was well developed and persistent from June through September, 

'Ihc spring circulation failed to completely reaerate the hypolimnion'. 

Water was of calcium bicarbonate type. 

Specific conductance ranged from 85 to 16 1 @lcm at (25 degrees Celsius). 

pH ranged from 6.2 to 8.0. 

Dissolved-oxygen concentrations mged from 0 to 14.7 mgL; percent saturation ranged from 0 to 124. 

Total ammonia plus organic nitrogen mged from 1 10 to 940 pgL. 

Dissolved-ammonia concentrations mged from <1 to 502 pgL. 

Dissolved-nitri te plus nitrate concentrations ranged from < 1 to 192 ftg/L. 

TotaI phosphorous mged  h m  6 to 173 p&. 

Dissolved orthophosphate mged from 1 to 66 ~ g l L .  

Nitrogen was the nutrient most limy to limit phytoplankton growth during the summer. 

Chlorophyll-a averaged 2.5 pglL but peaked at 46.5 pgL .  

Annual primary pmduction was 29.6 grams of carbonlm2; about 90 percent was produced during May-October. 

Big Lake was oligotroPhic2 during 1983-84. 
.- - - 

' T%e hypolimnion is the lower stratum of a lake. It is typically colder in temperature than upper layers and is relatively undisarrbed. 
An oligomphic lake is characterized by a low dissolved-nutrient concentration. sparse yet diverse aquatic life, and a high dissolved-oxygen 

conoentration. 

Ground Water 

The glacially derived sediments near Big Lake contain ground water in both codned and 
unconfined aquifers (Trainer, 1960; Freethey and Scully, 1980). The principal aquifers near Big 
Lake are composed of outwash sand and gravel laid down by glacial meltwater streams (Trainer, 
1960; Freethey and Scully, 1980). The till and the bedrock are aquifers of minor importance. 
Because till layers contain fine-grained materials such as silt and clay, they may act as confining 
beds. Till generally has low permeability, although locally thin layers of sandy material may 
transmit small quantities of water (Trainer, 1960). The bedrock is considered impermeable and 
yields water only from fractures, the location and frequency of which are unknown in the Big Lake 
area. Several wells in bedrock in other areas of the Matanuska-Susitna Valley have obtained 
saltwater that is thought to have been in the rock since the region was last covered by marine water 
(Trainer, 1960). 
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Numerous wells have been drilled in the Big Lake-Horseshoe Lake area (appendix 1). Most 
of the wells penetrate w ater-bearing sand and gravel outwash deposits that have hydraulic conduc- 
tivities between 5 x 1 0 ~ ~  and cm/s (Arctic Engineers Inc., 1982). These outwash deposits are of 
two principal forms. The first consists of 1- to 30-m-deep sheetlike deposits that lie just beneath 
the land surface (Trainer, 1960; Freethey and Scully, 1980; Dearborn and Allel y, 1983). The water 
in these deposits is unconfined and overlies layers of till. The other outwash deposits are buried 
beneath till and may be as thick as 20 m. These deposits commonly contain confined, or artesian, 
ground water (Trainer, 1960; Freethey and Scully, 1980). The aquifers vary in thickness and grain- 
size composition and are laterally discontinuous (Trainer, 1 960). The unconfined-aquifer typically 
yields water at a rate of 0.3 to 3 Us, and the confined aquifer may yield up to 18 L/s (Trainer, 1960; 
Freethey and Scully, 1980; Feulner, 1968; Glass, 1983). 

Ground-water recharge near Big Lake is from several sources (Freethey and Scully, 1980). 
Shallow aquifers are recharged primarily by infiltration of streams, lakes, and precipitation. The 
deeper aquifers are recharged from adjacent aquifers by leakage through the confining layers. 
Some confined aquifers may receive additional recharge from upgradient areas where they are 
exposed to surface-water sources. Ground-water levels in the area generally fluctuate less than 1 rn 
throughout the year (Glass, 1983). On a regional scale, ground-water flow is south-southwest from 
more upland areas toward Big Lake, Fish Creek, and, ultimately, Knik Arm. 

Near Big Lake, the freshwater reservoir, from the ground surface to the saltwater-freshwater 
interface, is about 300 m thick (McGee, 1977). Salinity increases with depth, and the estimated 
sub-sea depth to water having salt concentrations greater than 16,800 mg/L sodium chloride is 
about 1,800 m. 

DRINKING WATER 

Residents in the Big Lake area use ground water as their principal drinking-water source. 
Most of the wells reach the unconfined aquifer at depths less than 10 m below the land surface 
(appendix 1; Freethey and Scully, 19 80). Several wells deeper than 30 m reach the confined aquifer 
and reportedly flow at the surface (appendix 1). 

In general, the ground water in the Matanuska-Susitna Valley is of adequate quality for 
domestic use (Trainer, 1960; Feulner, 1968; Bradley, 1976; Glass, 1983). During the last 40 years, 
water samples have been collected from till, outwash sand and gravel, windblown sediment, and 
bedrock (appendix 2). Ground water typically meets current drinking-w ater regulations (table 3 
and appendix 2; U.S. Environmental Protection Agency, 1995). However, in some samples, 
concentrations of iron, manganese, chloride, and total dissolved solids exceed the recommended 
standard (appendix 2). Dissolved-solids concentrations range from about 50 to 200 mg/L in water 
from wells completed in the unconfined aquifer and from 150 to 1,400 m g L  in wells completed in 
the confined aquifer (Glass, 1983). In both the confined and unconfined aquifers, iron concentra- 
tions range from 0 to 7.2 mgL, chloride concentrations range from 0 to 700 mfl ,  and sulfate 
concentrations range from 0 to 130 mgL (table 3). Big Lake contains about 100 million m3 of 
water and could possibly be used as an alternative drinking-water source for nearby residents; 
however, data are inadequate to characterize the present quality of Big Lake water in relation to all 
current drinking-w ater standards. 
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Table 3. Selected water-quality data for wells near Big take, Alaska 
[U.S. Environmental Protection Agency, 1995 and appendix 2; m a  milligrams per lited 

USEPA Ground-water, 
Constituent (or property) drinking-water regulation range in concentration 

Im@) (mdL1 

Total dissolved solids 

Iron (Fe) 

Chloride (Cl) 

Sulfate (Sod 

Mag== 0 

Fluoride 0 

pH (units) 

SUMMARY 

Big Lake is in south-central Alaska at lat 61a33' N., long 149'42' W. The community of Big 
Lake is on the shore of Big Lake, about 30 km north of Anchorage. The FAA operates a VORTAC 
facility near Big Lake. The area is in a transitional climate zone, characterized by climate patterns 
that are not sharply defined, fluctuate from year to year, and may resemble those of either the 
maritime or continental climate zones. The local vegetation consists of lowland spruce-hardwood 
forest and low brush muskeg. Little is known about the composition and structure of the bedrock 
around Big Lake. The Takeetna Mountains to the northeast consist chiefly of igneous rocks includ- 
ing granitic rocks, lava, and tuff; the Chugach Mountains to the southeast consist of Mesozoic 
granitic intrusive rocks, metamorphosed sedimentary rocks, and greenstone; and the Alaska Range 
to the northwest consists of granites, volcanic rocks, argillite, shale, sandstone, and siltstone. 
Cretaceous sedimentary rocks consisting of sandstone, shale, and coal extend down the 
Matanuska-Susitna Valley to Moose Creek. The principal surficial materials near Big Lake are out- 
wash sand and gravel deposits, partly saturated gravel in ground moraines, and windblown 
sediment. Drainage in the Big Lake area is poor, and there are large areas of swampy ground and 
numerous lakes and ponds. The glacially derived sediments near Big Lake contain ground water 
in both confined and unconfined aquifers. Local residents use ground water as their principal drink- 
ing-water source. Big Lake is a potential alternative drinking-water source; however, data are 
inadequate to characterize the present quality of Big Lake water in relation to current drinking- 
water standards. 
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APPENDIX 1 

Data from wells near Big Lake, Alaska 



BIG LAKE - 3 MILE RADIUS 

PRIMARY 
USE 
OF 

LOCAL WELL NUMBER WATER 

DEPTH 
OF WELL 

(E'EET) 

WATER DATE 
LEVEL WELL 
(FEET) CONSTRUCTED 

ASSIGNOR 
OF OTHER 
IDENTIFIER 

UNION OIL BIG LAKE 
UNION OIL 
NERLAND JERRY 
DUCLOS PAUL&SAFtA 

UNION 
UNf ON 
ROCKY LK ALASKA 
FARR SUB 
LAS 

ERfCRSON EllWfN 
PEDERSON HARRY 
DAHLBERG OSCAR - 
DALHBERG IS & D E E  
STRINGPELLOW SCOTT 

-- 
SECTIOEl 20 LOTS 

-- 
AR DZV PKS B I G  LK 1 
RODRIQUEZ 
RAINEY CARROL 
GALLANT FRED 

SILL ART 
SHIP AHOY -- 
KETCHUMS RESORT 
FXEDLER WILTON R 

-- 
- - 
-- 

FEULNER19 6 8 OFR -- 

BIG LAKE SUMMR CP 
ISLAND LOWE 
ROCCA CLAYTON 
VREM TRACY&LINDA - - 

FMfLNER19 68 OFR -- 
WSP1494 
ROCKY LK SUB 
ms 

-- -- 
~ a .  06- -85 

BIG Y GROCERY 
KOWUSKI ALVESLBETTY 

FEULNER19 6 8 OFR 
HERMAN SUB 
LLR3 
WSP1494 -- HERMANS PLACE 

BIG M E  ELEM MAT-SU 

BUTLER SUB AD02 
L AS 
BUTLER SUB AD03 
LAS 
BUTLER SUB AD03 

PUNCHES LAwRENCE&FLO -- 
STALEONE JOHN&BARBAR -- 
WINCHESTER MIKE 

BIG LAKE SCHOOL 
OLENDORP ED 
OLENDORF AMY&LEO 
ANDERSON OSCAR 
POSS AIR AK&FOSS JAM 

-- 
FISH CREEK ADD1 
L AS 
WSP1494 
HOBSON SUB 

BIG LK AIRPORT 
L AS 
FEULNER~ 9 6 8 OFR 
GOTHBERG SUB 

FOSS JAMES&FOSS A I R  
-- 

BIG LAKE LODGE 
SANDERS JAMES G 

RUDY SARAH' 

PACK BILL 
SUNSET TRLR PRK 
DAVIS W K 
BURKESHORE MARINA M 
PUHL mY 

-- 
FEULNER19 6 8 OFR -- 
PEULNER1968 OFR 

P W L  RAYMOND -- 
CORW3LL MARSHALL 
WINCHESTER RAY 
BAKER 

BURKE SHORE SUB 
LAS 
BURKE SHORE SUB -- 
BURKE SHORE SUB 



BIG LAKE - 3 MILE RADIUS 

PRLHARY 
USE DEPTH 
OF OF WELL 

WATER (FEET) 

WATER 
LEVEL 
( PEET 1 

DATE 
WELL 

CONSTRUCTED 

ASSIGNOR 
OF OTHER 
IDENTI Ff ER LOCAL W3LL NUMBER OWNER 

SOtlLES GENE 
MOSBY WILBRT & APJN 
OAKES NATHAN 
PETERSEN LESTER 
HELMS JACK 

BURKE SHORE SUB 
BIG LAKE SUB 

-- 
- - 

SPLINTER ADD 

HELMS JACK 
BROWN GRMiORYLJUANIT -- . - 
PAYTONS POINT 
HOLT BOB 

SPLINTER ADD 
A-A. FARMER 
LAS 
WSP1494 
HOLT 

PHILLIPS GLEN 
LESTER JOSEPH L 
&K DfV X S  BIG LAKE 
B R I N G W  GEORGE - - 

-- 
HfBBAaD ADD EXT 
LAG 

SMITH MARVIN 
FARR DAN 
EASTBERG ENCAROL J -- 
LAAK WILLIAM 

-- 
LEWIS SUB 
LAS 
STARBOARD COVE 

SHUPE MIKE 
WINCHESTER RAY 
LAN2 JIM 
KREWETZKI HORST 

STARBOARD COVE 
STARBOARD COVE 
STARBOARD COVE 
STARBOARD COVE 
L AS -- 

- 3 MILE RADIUS 

PRIMARY 
USE DEPTH 
OF OF WELL 

WATER (FEET) 

WATER 
LEVEL 
( FEET ) 

DATE 
WELL 

CONSTRUCTED 

ASSIGNOR 
OF OTHER 
IDENTI PIER LOCAL WELL NUMBER 

COOK WALTER 
BIG LAKE YCHT CLB 
KLOUDA JOESPAT 

S+ARBOARD COVE 
FEULNER19 6 8 OFR 
ECHO LAKE PARK 
LAS 
ECHO LAKE PARK 

-- 
RAPP DfCR 

M U L L  MARION 
WILDE LAWRENCE 
HANSEN ROGER 
NECRASCN CONRAD&MYRL 

-- 

- - 
ECHO HILLS SUB 
ECHO HILLS SUB 
SECTION 3 3  LOTS 
L AS 

CAMPBELL HOWARD 
K O R W  DAMELL 
PETERSON HANK 
JOHNS EEARIE&RaEKT 

- - 
HORSESHOE LAKE 

GIST PERCY 
GRANUS WALTER 
GATES HERB.& KATH. 
FRI DLEY DAVE 
UUREIN JOHN 

B m E  SUB 
DAVIS SUB 
DAVIS SUB 
DAVIS SUB 

CALL OF WILD CP 
HOYT HARRY 
MCXNTXRE BETTY 

- - 
-- 

KUKOWSK I SUB 



BIG LAKE VILLAGE - 2 M I L E  RADIUS 

PRIMARY 
USE DEPTH WATER 
OF OF WELL LEVEL 

LOCAL WELL NUMBER WATER (FEET) (FEET) 

DATE 
WELL 

CONSTRUCTED 

ASSIGNOR 
OF OTHER 
EDEHTXFIER 

MIKKELSW DOSLARSON -- 
BAKEN RUS & ELLEN 
WARDLGW R 
NEWTON TOM 

FREEMAN SUB 
LAS 
m E m  SUB 
JtrAS 
FREEMAN SUB 1 

LAS 
FREEMAN SUB 1 
LAS -- 
BEAVER LKS P. AD 

-- 
MIKKELSOEJ DON - 
CWMMINS JOHN 
PHILLIPS FRED 

PATRICK BILL 
ROMAN O'MARY 
WAS T U A  ASSM GOD 
NERLAND JERRY 
ADF&G M W  CK 

- - 
ROCKY LK ALASKA -- 

AW&G MEAIM a 
ADPLG EIGADW CK 
ADF&G MEADOW CK - - 
ADFhG MEAlXW CK 

-- 
MAT-SO ASSES NO 
BG LK HATCHERY 
MAT-SU ASSES NO 

BG LK HATCHERY 
BG LK HATCHERY 
BG LK HATCHERY 
SECTION 16 LOTS 
EK; LK HATCHERY 

-- 
ADFLG MEADOW CK 
Am&G # E m  CK 
A.QF&G MEADOW CK 

-- 

LAS -- 
FARR sm 
LA3 -- 
0 

-- 
- - 
- - 

SECTIOM 20 LOT9 
GOVT LOTS 

-- 
AK I3fV PKS ROCKY LK 
DUCZOS P A W S A R A  -- 
ERLCKSOPJ E M I N  

PEDERSON HARRY 
DAHLBERG OSCAR 
DAZWBERG IS LOmE 
STRINGFELLOW SCOTT -- 
AK DIV PKS BIG LK 1 
RODRI QUEZ 
RAI MEY CARROL 
GALLANT FRED 
S I L L  ART 

SHIP AHOY 
-- 

KETCHOMS RESORT 
PIEDLER WILTON R 

BIG LAKE SUMMR CP 

-- 
FEULNERX 9 6 8 OFR -- 
PEULNER1968 OFR 

ISLAND LdDGE 
STARKEY TED 
ROCCA CLAYTON 
YREM TRACY&LINDA 

-- 
R O X Y  Wr SUB 3 
WSP1494 
ROCKY LK SUB 
L AS 

FISHER ROBERT 
FISHER ROBERT 
BIG Y GROCERY 
KOWALSKX ALVES&BETTY -- 

-- 
F E W R 1 9 6 8  OFR 
HERMAN SUB 
LAS 

HERMANS PLACE 
MARTINES 
SCHNELL LAVRENCE 
CROSS CREEK INC 
HOLDEN EVERETT 

WSP1494 -- 
MORGANS BLUFF -- 
FLITE SIDE SUB 

BIG LAKE ELEM MAT-SU 
PUNCHES LAWRENCELPLO -- 
STALLONE JOHNWARBAR -- 

-- 
BUTLER SUB AD02 
LAS 
BWTLER SUB AD03 
LAS 



BIG LAKE LOCALE - 2 MILE RADIUS 

PRIMARY 
USE DEPTH 
OF OF WELL 

WATER [FEET) 

DATE 
WELL 

CONSTRUCTED 

ASSIGNOR 
OF OTHER - 

I D m f  PIER - - 

WATER 
LEVEL 
IFEEr) LOCAL WELL NI 

PUHL RAY 
PUHL RAYMOND -- 
CORYELt MARSHALL 
WINCHESTER RAY 

-- 
BURKE SHORE SUB 
LAS 
BURKE SHORE SUB - - 

BAKER 
SOULES GENE 
MOSBY WILBRT h ANN 
OAKES NATHAN 
PETERSEN LESTER 

BURKE SHORE SUB 
BURKE SHORE SUB 
BIG LAKE SUB - - 

-- 
SPLINTER ADD 
SPLINTER ADD 
A.A. FARMER 

HELMS JACK 
HELMS JACK 
BROWN GREGORYLJUANIT 

WINCHESTER HIKE 
BIG LAKE SCHOOL 
OLENOORF ED 
OLENDORF AMYhLEO 
ANDERSON OSCAR 

BUTLER SUB AD03 -- 
FISH CREEK ADD1 
L AS 
WSP1494 

FOSS A I R  AK&FOSS JAM 
FbSS JAMES&FOSS A I R  -- 
BIG LAKE LODGE 
SANDERS JAMES O 

HOBSON SUB 
BIG LK AIRPORT 
LAS 
FEVLNER1968 OFR 
GWHBERG SUB 

RUDY SARAH 
PACK BILL 
SUNSET TRLR PRK 
DAVIS W K 
BURKESHORE MARINA M 

- - 
FEULNER1968 OFR - - 
FEULNER1968 OFR 

PAYTONS POINT 

HOLT BOB 
PHILLIPS GLEN 
LESTER JOSEPH L 
AK DIV PKS BIG LAKE 
BRINGMAFIN GEORGE 

HOLT -- 

-- 
SMITH MtlRYIN 
FARR DAN 
EASTBERG EDkCAROL 3 

- - 
- - 

LEWIS SUB 
LAS 

LZWC WILLIAM 
SHUPE MIKE 
WINCHESTER RAY 
LAN2 JIM 
XREWBTZKI HORST 

STARBOARD COVE 
STARBOARD COVE 
STARBOARD COVE 
STARBOARD corn 
STARBOARD COVE 

LA5 
STARBOARD COVE 
FEULNER19 6 8 OFR - - 
ECHO HILLS SUB 

-- 
COOK WALTER 
BIG LAKE YCHT CLB 
KRULL MARION 
WILDE LAWRENCE 



UIiILt lQs  LOG 

Driller G 8 G DRILLING a). - LeeH. Gohr 

Wner Walter We,.per 

Mdrkss Anchorage, - 
Locotion of w e l l  8  ilea from wasilla on Big Lake b a d  

Well no, 

Date b t a r t d  ~ u l y  16, 1956 

Date com~leted .July 26, 19% 

Use of well t b  

Depthofwdl.  feet. - 
!lottorn of casing a t  73 .-. feet* 

611 
size o f  casing A 

Finish (checlc one). Open md (X) Screen ( ) .  Pcrforatd ( ). 

S t a t i c  29 f e e t  

.eLd (-1 ( b a i l e d )  ( ~ ' ! a - @ O - c r l ~ n ~ l a  p r  (hour) . 

i~evelc?pcl:r ( h a i l e d ]  (X$Xw) . lYI.rCYY 600 c d l o n s  pcr(ltour) (ociomPa ) for -,.. - a- 2 -.ha- (Irolira) (PI-) 

wi t l l  10 fcra of ilrl?idcwt~ 
--I--. --..-,..- 

lksr-ripti or of' Pomati@ru ( d ~ s c r t b l n g  m a t e r i a l . ,  
::olor. W ' I ~ . K I I < * ~  hard or sof t ,  r ; ~ t h b r  hcerinq, etc.  

TS S o i l  I 1 0  3 
-----I-.-. - - I - - *  .- -4- *I - rl.rrrrr*.* ---.-clr -7 ! -- 

I ---- C l a y  & Gravel. Hard 
d mU-CUI-- . - -*- -C*. .C-. - . I  

3 2  1 ' 3  i 35 
v 7-7 

- Blue C l a y  Soft .-- --.IC--C. -.-----I1 I. I-- cc---.. I 23 I 35 1 58 
7 #- -fun-- i 

-.- Gravel & 'borne Water 
I) -13 -.- ---C.Y.--HI-...CI-.I- .. .-I-.- I 2 1 58 1 6 0 .  

7,- y--.---- 7-- 

-----I- 

Blue Clay Soft 
" Y . l . l r r C U l  - _..I-.-. . - C l . C 3 -  - I 60 1 71 



Date shrted v * -  
Date campletec? I 

Use of well ' 

2 Hllee Right of Pi- 
ikbin main roads) 

#-  

feet Total depth of d r i l l e d  well 
38 6" 

Bottom of aasing at f e e t  Size o r  casing - 

Finish (Gheok one) Open end ) Screen ( Perforated ( ) 

Deeoribe screen 6r perforations 
2% gallons per (hour) - 

3 
[hours) ( with 

33 
for fee at MOW: 

I 
feet (above! (below) land surface Static water level. 

1 

Description of formation (type of 1 

I material, hard or soft, water bearing, Thickness 
. oolol; etc.) Y I 

fop 8 6 U &  Sand ( B r m )  

I 1 .  

I ly Clay with seeBls of water bearing gravel 

1 
& pea ~ r a v a  @@@ I 



~b~~ St. Rt. lKaSsila 
I 

D a t e  GtarYtaE Aw 11. 1958 

LmaUon of wel l  ~pprox ' 5  miles past Pittman 

Depth of WU 35 feet, - 
Pinillh om). Dpen end @ ). Smsen ( ) . Perforated ( ), 

statla w a t s r  level 2& feet (eborPsp (below) land m f a m ~  

'ftAe2d 1500 m a n 8  per (h-) (- 

b v d o p e n t  ( W e d )  (e 1500 gallom per (Hour) (- for 1 (hours) 

vith 3 feet of drmdaua. 

Deerniption of f 'mtdon (decroribbg ~ * ~ ,  
aolar, whether hard or so&, vafer bearing, etc. 

Water bearing Sand & Gravel --+-~---++- 
( ~ i d n o t  go to bot,tom of sand & gravel) . - - 



GRILLERS LOG 
.* 

. -  t .- l ~ e r  L G d r G D R I L L I N G  CO. Lee H..bohr Date stsrtecl 8-15-58 
v 

<el), Owner J. C,  H m i s  Date completed 8-17-58 
. . 

,,ddress one' file from ~ittman Big Lake ~d Uee of well Aomce - 
Location of well(Ta~ship, Range & Section, if icnown'or 8 i s tann-  

from main roads) -+ 

Total depth of . d r i l l e d  well - feet 
Bottom of casing a t  43 feet Size of casing 6 tt 

-9 - 

F i n i s h  (Check one) Open end ( x )  Screen ( ) . Perfarhted { ) 

Describe soreen or perforation8 - u= 

well development (balle8) or ( 1 - 1200 gallons per (hour) 

1 *e) for _I (hours)fEHBd~~ with 10 fee&& draw&% 

S t a t i c  water level. - 16 f e e t  ( a m  (below) land surface 

Remarks Sand & Pea gravel heaves in pipe 26 to LO ft 
- 

Pea Gravel 

Cidnot go to bottoz of stream 1 it 

I 
i 
d 

a 



G i e e t  Plains (American) Ino. Well &mer b e  of well Cumrn 

- ~ocation' (ad-. of:   own ship, Range, section, 'if known; or distance main road 
' ~orsbaa  Lake. Or  plain^ BUE Noel $tab # 1, .+e l l  S i t s  

- . big.  Lo'ce Area' . . + 
a . 

. 
6 97. . - 

Size of.caaiq . . Tlepth. of Hole feet Cased-to feet 
93 

7 +t. * -* % Static water Pwel @elow). land surface. F M S ~  of well. (check one) open ens ( "; 

C ; Perforated ( 1- . 
. .  . , Plm 

Describe screen or perforatiofr . #. ;\. 
Well pumping test at gaIIons per ours with 1 Om5 ft. 

of drawdown 

Date of completion 
- 1 ' .  

.- : .a' . j  i 
e -. - 

I 
I 

. WELL  LO^ 
! / 

i . ' : '* 

~ e 3 t h  in feet-lram 
4 + 

! 

ground d a c e  , Give details , - .  ofdmations , - pexktkated, size of materid, color and hardness 
L 

. - '  2 , r ~ ' ~ ,  %- 
- ;  

fi 23  . . P . - - -  .._ ~~~dy~&lorm~ravei r 

4 .  - - *  

4 '/ .. \ 

20 TO 13 Pine Grey Ssnd 

Lnnda Grey, w e t - ~ t u t i c  level 15' 

Coarse Grav=I# ' excellent firetar 60 cfiim 

- 

2 - State 



Locatior; (.Addrelie of; *il.?mshipI Itange . C S ~ ~ c z i o n  if .!!uun; or 

distance  fm3 .:;alp. road8) ., B i g  Lake Y; -- 

Totul dz.$%?. ui' dr i l l e i i .  hole 3- 
.' . 

h r  6 c aia ,r I e C ei!. Y 7-a-59 .Y.I---- 

~iuctar~  or c t ;x in=  ..> a L t  32 feet ~ ~ z s  a? casing 6 H  
-I-- I-- 

bv ( bni3,ifig) [ 5 < & L . ~ U U S  per / hour] (mifitl%e) Tiel] 11e~eLcpe4 -.- -- 
Fcr x* 2 : u ? ~ r * ~ j ( : o i r ! u t . e s )  w i t h  .*-- f e e ~  of drawdovm 

--0-4 w- 
10 

Rerye rds --- Pumped T.~.--. ,.- ful l  capacity of w e l l  ----.,- f rom 30 Pt. - 
c,,3&fi?8* rn.ctf 0~ of famfl t ion .  
----I --- 

(Type  of' ;a;: , .-arial ,  ~ ~ L O T ,  illirrineas, Tl: ic :~n~ss  Dep%a 

Sand and clay (B~own) 
P C I I L S I C e L W . - e W *  - I 1.. . . 

I 
* *L 0-15. 

Clay(Blue) and Gravel - 
Sand w/I120 at 30 feet;, - 



. * 

I JJc I " 

britlin'gCo. .- WSGS No. 

. . / 

location {address o f t  Tomhip. Range. 8 Section (if known); distance frm road: 

Size o 4" casin A- ~ e p t h  af ~ o ~ o l e a ~  - feet. Cared to QO . feet. 

[check one) Open end ( & *Screen ( ) : Perforated [ ) . 
Describe screen ar perfonrtions: 
Me11 pumping t e s t  afi-llons per- (min) for hours with 

feet of drawdown f ~ n r  static level, .- - 
I 

Remarks 

6-5- 7 3  , ELL f ~ 5 ~  - - L  

bepth i n f e e t f r o n  Givedetailsofformationrpenetrated, sizeofmaterial,  
ground surface - color, and hardness. ..... . _ .  

" 



XQc&tion l(Addmsm of5 Tounship, & Section, if l m m ;  or distance from n x b ~  roach 

Ststic. water 1.evcl. sQ--._.- :'<+ 21, ( a k ~ e  ) ( be4i.nw + 1 ~.~aati aur i'a r .  r? .. , 



Driller I I Area 

, !:AER £?ELL D8l t L C S  

drill in,^ CO* 

. I 
' m 

; Use of Nail . Well m e r  . 

-I- . 
. DO ~ O T  FILL IN 

USGS NO* 

Location [address of: Tomhip, Range, 6 SectbXl (if knum); distance frm road: 

u 
~5.s of ~ a s ~ n g  I ~ e p t h  of ~ o ~ s f Y f i e t .  I ~ a r e d  to . . f f  . - feet. 

static water ieml feet (above) @el&) lmd sirface. ~inish of w e l l  

[check m e  Open end *(e Screen [ ) :  Perforated { 1. 

Describe screm or 
Well pumping .test allons per fkrf (min) for hours w i t h  

wdown from static level, 
. . 

Remarks 

Depth in feet from Give details of formations penetrated, size of material, 
ground surface . . color, and hardness.. .. . - - 



u 
c: wner Date ~ a a p l e t e d  7-25-59 ,. 

..: 4 re ss 604. -OF A V ~ . - - G O V ~ ~ ~ ;  H~II u,. of well -8 .. - 

87 feet Totkl depth of U r i l l e B  well 

8? feet Fattom of casing atk- 

Fl .nleh (Cheok one) Open end ( 3 Sureen ( ) Perforhted j ) 

Describe eoreen or perforutiona-- - .  ". 

hell developnbnt (baile8) or ( -1 9 gallons per (hour1 

Static water letel>< feet [above! (beLpn) l a n d  eirfece - 
water would not c ear + 0 

matsr fa l ,  g a r f i r  

I 
7Jt Clay (Brown) and ~ o c k s  

1 I 

Clay t&nd mavel (Bis-) w / H ~ o - ~  G A u a -  r t. 3.. I 
2 
C - a- 

Clay (Blue) w/ Sand and Gravel A ?t d 
*I -.I 

e 

Clar (Slne) - .  - IS 
C- ~ / s m a  and ~ g v e l  ! 37 - 
Gravel W/E% 

(continue log on revoroe side] - 



This figure corresponds with the following table(~). 



This figure corresponds with the following table@). 



. ' w e l l  No. . 
. T. R. 5ec.* 

SB 1% 3 5 ABAbl 
S1'16 4 2 ARC81 
$5 17 3 4 CCOCl 

. '  ,SB 17 3 4 DABCL 
SB 17 3 '  4 DDCBl  - SB 17. 3 '  8 D A B B l  
S B - 1 7  3 9 BBBBl ' 
SB 17 3 9 B B D B l  
SB 17 3 9 CCBAL 
SB 17 3 9 CDCCl 
SB 17 3 16 CDCAl  
SB 17 3 36 O B B B l  
SR 17 3 16 0 8 8 8 2  
SB 17 3 16 08885 

,SB 17 3 16 0EC1 . 
5 B  17 3 19 DCACl  

'SO 17 3 IS .DCDAl 
58 17 3 I9 DDBCl 
SB 17 J 19 008C2 
58 17 3 20 CADA1 
58 1 7  3 20 CCCCl 

. ' S B  17 3 20 CDACl  
SB 1 7  3 20 CDACZ 
'0 17  3 20 CDAC3 
SB 17 3 20 CDDBl  
SB 17 3 20 CODB2 
58 M 3 20 CDDB3 - $ 5  17 3 20 DDDAl  
'B 17 3 20 DDDA2 
5 B  1 7  3 2 1  M B C l  
!B 17  3 21 ABDA1 
58 1 7  3 21 ADBCl 
! S'  1 7  3 21 POBOl  
53 17 3 21 A D C B l  
SB 1 7  3 2 1  CDOCl 
SB 17 3 28 M B B l  
SB 17 3 28 A B D B l  
SB 17 3 28 ACCBl  
S0 17 3 28 BABA1 
SB 17 3 28 BACDl  
55 1 7  3 28 BBDD1 
SB 17 3 28 BCDCl  

,SB 1 7  3 28 BDBB3 
SB 17 3 28 DBBBZ . 
55 17 3 29  dAAB1 
SB 17 3 29 A A B A l  
SB 17 3 29 A B A D l  
5% 1 7  3 29 A B O B l  
!-B 17 3 29 BAAAL 
SB 17 3 29 RBBCl  
58 17 3 29 CACDl 
SB 17 3 29 CBBDI 
58 17 3 29- CBBD2 
58 17 3 29 QBOCl 
58 17 3 29 DCBBl  
5B 17 3 29 D C B C l  
SB 1 7  3 29 DCCOl 
5% 1 7  3 29 DCODl 
S8 17 3 29 DDOCl 
5 B  17 3 30 A A B A l  
SB 17  3 30 AADAl  
SB 17 3 30 D B A B l  
? 8  17 3 30 DBDBl 
56 17  3 30 QCACl  
SB 17 3 30 b D A D I  
5 B  1 7  3 31 B A D A l  
58 17 3 33 B B B D l  
5& 1 7  4 1 DCBBl  
I 8  17 4 11 CDCBl  
SB 1 7  4 11 D A M E  
!,B 1 7  4 11 DAADl  
58 1 7  4 11 OACBI 
!.B 17 4 11 O A C D l  
:a 17 4 11 OADAI 
$8 17 4 . 1 1  DADA2 
SB 17 4 '11 DADCl  
58 17 4 11 CADCZ 
58 17 4 11 ODBAl  
SB 17 4 I t  DDBCI 
5 B  17 4 11 OD601 
:a 17 4 12 eosei 
L B  1 7  4 12 D C A B I  
SB 17 4 14 ABAB1 
%a 17 4 14 ABAW 
58 17 4 26 A6DBl 
5B 17 d 26 ADAk1 
SB :7 4 26 CAbOl 
SB 17 4 27 O A B C l  
'B 17 4 34 BBCR1 
58 17  d 35 A i C D i  
SB 17 4 35 CDDUl 
58 18 3 32 A B C A l  

TRI-CITY O R 1  
KRI:Cl?Y ORL 
WNER 
HRRTHER ORL 
MIFF117 DRL 
Q&E DRIUING 
PATRICK . 
LARSON L 
H-Y DRILL1 l G  
CLG D R I L L I N G  
G&G DRILLING 
WESTM STATES 
WESTH 'STATES 
WESTH STATES 
HATCH DRL 

f l Q F F I T T  MlL 
MITCHELL'  DRL 
MOFFITT  ORL 
MOFFITT Q R t  
U NKUOUN 
H O F F I T T  DRL . 
MOFFITT 0Rt 
MITCHELL ORL 
MITCHELL DRL 
UMKNOWN 
BERGSTEOT 
ncwr DRL 
OWNER 
UNKNOWN 
HARTHER D81 
OWNEB 
L&M D R I L L I N G  
HARTNER DAL 
SWAFFORO DRL 
OWNER 
MESTH STATES 
M-H D R I L L I N G  
OWNER 
UHITED.A€OPH 
H-U D R I L L I N G  
M-H DRILLING 
UNKNOWN . 
'PALMER RON 
HUBER JOHN 
UNKNOYlY 
SMITH 
GLG ORILLING 
Gh6 D R I U I H G  
SWAFFORD 08L 
MOFFITT DRL 
GAG D R I L L I N G  
H-H D R I t L I N G  
H-H DRILLING 
UNKNOWN 
M-W D R I L L I N G  
H-W D R I L L 1  NG 
TEAL HOWARD 
HATCH DRC 
H-H DRlLLlNG 
MIXHELL DRL 
M-W DRILL I HG 
FE-W D R I L L I N G  
H-W D R I L L I N G  
MAT-SU O R 1  
H-W O R I L L I N G  
UNKNOWN 
GL6 O R t L L I N G  
RB MNTGOHERY 
OLE DRILLING 
OWNER 
KEHS COMPANY 
KENS COMPANY 
HCKAY DRL 
OWNER 
KENS COHPANY 
OWNER 
KENS COMPANY 
KENS COHPAHY 
MCKAY out 
KEHS COHPANY 
MOFFITT D R t  
OflhER 
HARTNER DRt 
KENS COMPANY 
HARTNER DRL 
HARTNER DRL 
PALHER RON 
VHKNOWB 
HARYNER ORL 
MOFFITT DRt 
1ENKENS DRL 
LOVELY LUH 

Date 
dril led 

yell Water. 
depth level 
( f t )  ( f t )  -- 

3 2 1 5  
3005 

17 6 
.- 88 25 
39 . 36 
54 24 
42- 17 

. . 56 26 
55 10 
58 41  
53 '6 
54 14 
30 9 
3 2 9 
62 5 
30 2 
52 5 
26 3 
31 4 
65 5 
28 3 
55 13 
33 3 
37 6 
37 

108 
30 5 
31 . 
47 
28 15 
14 
28 14 
29 16 
36 
8 7 

160 -20 
74 15 
36 1 4  
29 9 
82 -2 
38 10 
14 3 

100 22 
14 7 

[)wner4s namj . 'tamst t. . . First  
. , 

-uwron o2t - 
UNION O I L '  
FOSSBERG 

"VEWILYEA , 
DENNIS 
MCDAN IEL 
ELLIS 
NOWN ' 

ClfmSNS 
WASILLA 
WERLAND 
ADFLG 

' ADF&G 
AOFLG 
#K D I V  PKS 
E R I  C K ~ A  
PEDERSOR 
OAHLBERG 
DAHLBERC 
AK DIY PKS 

- ROORIQUES 
RAINEY g;rHT 
KETCHUHS 

.FIEDLEfR 
1316 LAKE 
I SLAW 
STARKEY 
ROCC A 
Ff SHER 
F ISHER 
BIG Y 
HERHANS 
MAT-SU BOR 

. W I HCHESTER 
ANDERSON 
BIG LAKE 
SAYUERS 
CLEMEHSOA 
RUDY 

'PACK - * 

SUHSET . 
D A V I S  
BURKESHORE 
PUHL . 

' WINCHESTER 
BAKER 
OAKES 
PETERSEN 

- HELMS 
HELMS 
PAY TOMS 
HCILT 
P H I L L I P S  
LESTER 
AK D I Y  PKS 
SHI TH 
F ARR 
LbAK . 
SHUPE 
W t NCHESTER 

.LAN2 . 
COOK 
B I G  LAKE 
KRULL 
GREAT PLNS 
L I DELL 
MASON 
HANNON 
REESE 
MASOM 
PIORTON . 
ALYORO 
WRIGHT 
MILSON 
ORT I Z 
HARD1 STY 
P I PPEL 
GLf RONDALE 
C PBELL 
K r R M 3 H  
PETERSON 
GRAHU 5 
FRIOLEY 
UNREIN 
CALL OF 
00D6E 
HOY T 
PICIHTlRE 
L I T T L E  BR 

. BIG me 
- EtDR1OG.E 
, SCOTT, - 
JACK ' .  
JAY &&ARB a 

~ L P H  
- LEDHARD . 
mti 

.ASSM G00 
JERRY 
HEAW CK,  
H E r n  CK 
'HEADW JCK- 
ROCKY L K  
EWlN 
HARRY' 
OSCAR 

. I S  LODGE 
BIG LK I 
JACK 
CARRQL 
FRED 

- ART .. 
AHOY 
RESORT 
MILTON 
SUMMER CP 
LOOGE 
TED 
CLAYTON 
ROB ER,T 
ROBERT 
GROCERY 
PLACE 
B I G  LAKE 
M I K E  
OSCAR 
LODGE ' 

JAMES 
V I R G I L  
SARAH 
BILL 
T8tR PRK 
W 
RARI b~ 
RAY 
RAY 

NATHAN 
LESTER 
JACK 
JACK 
POINT 
BOB 
GLEN 
JOSEPH 
B I G  LAKE 
M R V I H  
DAN 
W t L L I I W  
M I K E  
RAY 
J IM 
WALTER 
YCHT CLB 
MARION 
OEYELP 
ERIC 
W I L L  
GORDON 
BILL 
W I L L I M  

me 
NEIL 
TED 
M A X  
ROBERT 
BOB 

HOWARO 
OARRELL 
HANK. 4 

WALTER 
DAVE 
JOHN 
WILD CP 
GEORGE 
HARRY 
BETTY 
QEVEL 



* - 

MAT-SU BOROUGH LANDFILLS BIG UKE 

Location: T17N, R3W, SP& of SEf, Section 22 
USGS map Anchorage (C-8) SE, Scale 1:25,000 



BIG LAKE SITE -- Mat-Su Landfills 
Location: SW 1/4 of SE 1/4,  Sec 22, T17N, R3W 

f incharage  iC-S) S E  s h e e t ,  scale iz25,OQO 
Approx 3/4 mi le east of paved r a a d  .around 
east s h a r e  of  Big Lake and JJ4 m i  le NE a+ 
Big Lake a i r p o r t  Na. 2 

General t o p o g r a p h i c  setting: R o l l i n g  or hummocky tbrrain, 
morainal ridges s u r r o u n d e d  by and cut by stream out- 
wash depos i  ts. 

Ground-water flaw directian: Regional f low direction tu 
southwest and south, toward  Big Lake, Fish Creek and 
ultimately to Knik Rrm. Rpparent  local f l o w  a t  land- 
f i l l  is s o u t h w e s t  t h r o u g h  law, boggy s p r u c e - c o v e r e d  
area. S lape of active landfilling area in mid- to 
late-1985 possib ly  leads to s u r f a c e  and shallow ground-  
water + l o w  to  the northeast,  

Qnsite  or nearby ground-water  in+ o r m a t i a n :  Domestic we1 ls 
w i t h i n  a mile or t w o  f rom site range in depth . f r o m  a 
f e w  tens ef feet  t o  about 160 +eet; water l e v e l s  are 
c ~ m r n ~ n l y  less t h a n  26 +eet belaw l a n d  surqace, and 
several deeper (about 100 f e e t )  w e 1  1s near Big Lake re- 
por ted ly  f law nt  t h e  surface. 

b 

I n f o r m a t i o n  on ground-water  c o n d i t i o n s  w i t h i n  t h e  s i te  
is available +ram a 1982 r e p o r t  by Arctic Engineering 
Inc.  Five 25-foot b o r i n g s  were made; none encountered 
ground water, Two wells were d r i l l e d :  

Na. 1 -- Depth 85 f e e t ,  con-Fined water-bearing 
zane at 58-59 fee t ,  WL = 24 f e e t  

USGS d e s i g n a t i o n :  Big Lake LF-5 
USES ID 613239 149471901 

No. 2 -- Depth 70 d e e t ,  water-bearing z o n e s  at  
59-60 and 69-70 fee t  , WL = 12 .feet 

M s n i t a r i n g  wells: Four water-quality m o n i t o r i n g  w e l l s  were 
drilled i n  February 1986. Drill l o g s  and construction 
data fallow. 



BIG LAKE S I T E  -- Mat-Su Landfills I c c n t )  

B i g  Lake LF No. 1 CUSGS ID 613235 1494734013 

Well depth -- 21 feet  
Water level -- 3.5 feet below L5d 
Well q in ish  -- 10 s l a t  screen (16-21 feet) 
Well lag -- 

O - b PeatJorganic material 
6 - 52 Cobbles with clay, water 
12 - I5 Gravel w i t h  clay,dry 
15 - 24 Gravel and s a n d ,  water 
24 - 28 Sand and gravel in clay, dry  

(Pull casing, f i n i s h  well at 21 feet )  

B i g  Lake LF No. 2 [USES ID hi3243 1474729011 

Well depth -- 65 feet  
Water level -- 50 feet below lsd 
Well Sinish -- 12 s l o t  screen (60-65 fee t )  
We1 k log -- 

Silt, sand and g r a v e l  I u d u r  a+ "garbage") 
A / A ,  w i t h  clay-size mater-ial interspersed 
cr in very t h i n  zones, d r y  

Sand and s i l t ,  dry  
S i l t ,  clayey, damp 
A / A ,  but  d r y  
G r a v e l  and s i l t  I =  T i 1 1 7  -- hole  stays open 

w h i  Le drilling ahead af casing Sram 4-9 f t )  
dry 

A / A ,  but damp 
A / A ,  d r y  a g a i n  
A / R ,  w e t  
Gravel, broken gravel-size rock pieces, s a n d ,  

w i t h  water 



BIG LAKE SITE -- Mat-Su Landfills Ccont) 

B i g  Lake LF No, 3 EUSGS ID 613235 1494728011 

Well depth -- 3 7 3  +eet 
Water l e v e l  -- 12 feet  below 1sd 
Well f i n i s h  -- Open end 
Well Xlog -- 

Peat, organic material 
Cl ay w i t h  g r a v e l ,  d ry  
A k a ,  b u t  damp 
Gravel and cabbles, water 
Gravel, clayey, less water than above 
Gravel,  broken grav-sired m a t e r i a l ,  water 
(clayey f rom 27 f e e t )  

Sand and silt w i t h  grave l ,  d r y  
Sand and gravel, clayey, a little damp 
Sand and grave l ,  dry 
Silt, sandy, dry 
Sand and grave l ,  dry (clay s t reak )  
SiLt/clay, heaving 
(Pull c a s i n g  to 37.5 fee t ,  some water 
enter ing from belaw,  ho le  caving in) 

B i g  Lake LF NO. 4 CUSGS ID 613235 1494728021 

Well depth -- 22 feet  
Water level -- 5 +eet below l s d  
Well f i n i s h  -- 15 s l a t  screen (17-22 f e e t )  
We1 1 l o g  -- 

O - 8 P e a t ,  organic material  
8 - 1O Cobbles in clay, water 

10 - 12 Gravel and "racksBm 
12 - 17 & / A ,  clayey, w i t h  water 
17 - 22 Cobbles, broken "racks",  water 
22- U / b ,  with c l a y  



Leo A. Brueggeman 
Star Rt .  Box 2275 

Wasilfa, Alaska 99687 
BLUE BEAR DRILLING Telephone 892-6342 

Mile 1. Big Lake Road 

WATER WELL LOG 

property owner / / / 7  C1 r- sd.( # Date Completed &z-&-& 
Location R+TId/la fiJ< 7 AL c cF-5 

7 ? /< . - 

Mailing Address &> 16 La,&& d / 

Driller 

Depth of  ell -fi. Casing Diameter in., Total Casing l nstalled 

Static Water Level (measured from ground surface) 

Well Yield GPM 

Formation 

.- 
/ ~ . ? f r r L  S h a  P k c  =./(P..G# ,-f2w.Np, $-p: >-yg zL 

Z d i l * ~ f  w ~ i i / J  &,ST ckcgfi 

General Information 



Leo A. Brueggernan 
Star Rt. 8ox 2275 

Wasilia, Alaska 99687 
BLUE BEAR DRILLING Telephone 892-6342 

Mile 1, Big Lake Road 

WATER WELL LOG 

B 

f- 5 1.( property ~ w n e r  MJ Date ~ornpleted f " Z 8 - # /  1 

Mailing Address . v J , ,~&y 

Driller 

Depth of Well 7 ft. Casing Diameter Q i n .  . Total Casing Instal led 

Z -# Static Water Level (measured from ground surface) 1 

Well Yield &GPM 

C ' ~ e b d c d  &lP PLIJPIP~J / &,f# ~ < ' ' o ~ ~ ~ ~ ~ ~ , . A J  
# i.t"?T&fl " 7  f i ~ p . ~ )  /-EdJ4 ZG&IC 

I 

I I 

General l ndormation 



M O U N T A I N  

C H U G A C H  

This figure corresponds with the following table@). 



. --Records of we1 ls in the Matanuska-Susitna Borough area-- 

A. G. Coleman 

M. and G. Persing 

Willow Elementary School 
Willow General Store  

White s Crossing 
WhiteCs Trail& C o u r t  

Small supply of 

Harold A. Nelson 

John Linnebur 
Calvin Hartman 
Church of Christ;Houston Artesian flow, L 

Driven well 



.-Records of wells in the Matanuska-Susitna Borough area-- 

Ship Ahoy, Big Lake 
Marvin Heikes 

I Edward Wasey 
Rainbow ~ a k e  Lounge 
Richard Benner 
William Priddy 

I Henry Burton 
Meyers Coffee Shop 
William Church 
Hallea Lodge 
Pol i s  Hotel  . 

Eskimotef 
Cottfets Texaco Station 
Wasilla Bldg. and Farm Supply 
Ernest Suf livan 
William Pa t r i ck  
Lutheran Youth Center 
Leslie Green 
Chester macy 
Green Acres Resort 
J. C. Wright 
Homer Mayo 
Big lake School 
Jack Minnick 
James Calder 
Robert Clarke 

Depth 
to 
water 
( fee t )  

Punping 
rate 
(gallons 
per min.) 

Well 
diameter 
(inches] 

6 .  
6 

Big Y Grocery and Station 
Big Lake S m e r  Camp 

Well 
depth 
(feet) 

Well 
no. 

36 
31 Supplies 30 

people 

Drawdown 
(feet] 

Owner or name 

Dug well 

Remarks 



-Records of we1 1s in the Matanuska-Susitna Borou~h area. 

Well 
no. 

Depth 
to 
water 
(feet) 

Teeland's Sto re  
Lakeside Hotel 
Teelandrs Residence 
A. p.  Ruff 
Oran McMillan 
Carl Berato. 
Big Lake Lodge 
Homer Merchant 
Yacht Club (Big Lake) 
M. Fuller 
Len Melton 
Tom Phill ips 
John Businoff 
John Moss 
Raymond Dahm 
Jess Harker 
Charles Carney 
Frank Smith 
Frank Smith 
Robert Vroman 
James Gatewood 
0 .  L. Byers 
WasiIla Elementary School 
John Wallman 
Barney ~ o c k e  

Owner or name Pumping Well ! Well 
depth . :  diame tes 
(feet) i I [inches) 

! 
i 

84 Dennf s Crawford 
85 Alaska Railroad Station, Wasilla 

Ray Morrison 

69 
I 

8 
131 I 8 I 

65 6 I 

18 i 9 - I I 

L Dug well 
40 1 6 - - I 

18 ! 24 - - I 

! 
! 

90 i 6 35 I 
I 

54 I 6 I I I 
1 

26 i 6 - - I 

35 1 4 I 200 - 
14 t 4 I 

I - 
42 ! 4 - I I 

72 6 32 ' 10 26 L i 
t 60 j 6 40 7 112 5 L 

43 1 6 16 7 1/2 4 L 
170 / 6 54 1 2 L 

55 1 6 - I I 

253 6 I -. -. 

52 1 6 37 10 5 L 
53 20 - - u Dug well 
42 1 6 - w II 

110 ( 6 - I - 
T O  1 6 27 13 32 L 
107 I 6 25 10 30 t 

t 
60 6 14 7 1/2 14 t 

ra te  Cf eet] 
(gallons 
per min.) 

1 Drawdown 

L 

16 - 

87 
37 

.Remarks 

- 
S 
I 

- 
8 
I 

6 - - ,- 

6 I I I 

C 

65 I -  6 I 30 5 



- Location of dataallectiotl pita, 

This figure corresponds with the following table(s). 



- Summary oC well data 

t 11 0 
HI. 0 
1.1 
10. t? 
@*¶a 
#. IF 
Pl. 24 
r)*ll 
#. 40 

8QfZ-82 1100 I k l 2 - &  ~ t l ~ u k W 1 . n l ~ r  
1&5P# SorLalId kt. 12. l9W. 
&-1L53 
*a-83 
06- IC-83 
a-81-63 
06.2s-a3 
I - 1 9  -a . tbD&U 

182 16 23 73 Uter tablr L (0 
68.95 
$9.03 
H-tt 

2 ~ 2 1  nl lhn Trckrr LAtrtm 1901 I t 6  242 242 UH*d #O I WO1-U tOS tbWU 

. ti6tt k, Jok Jm b r l i n  IJO i45 CO co w t ~  table 10 a ns-tco too taka 



Depth be1 ow. 1 and 
surface f n  f e e t  Li thologlc description 

Well 20072, Gulf Oil, NWg SMg sec.22, T.15 N., R.5 W. [Log by Penn Jersey] 

0 to  14 Muskeg 
14 t o  19 Sand (water) 
19 t o  40 C1 ay 
40 to 62 Sand and clay 
62 t o  168 Quicksand 
168 t o  194 C1 ay 
194 to 197 Sand (water) -- 
197 t o  200 Gravel (water) 

We1 1 20073, Ward Gay. N& S& sec. 24, T. 15 N., R. 6 W. [Log by Penn Jersey] 

Sand 
Sand and s i l t  
Gravel 

We1 1 21585, Matanuska-SUSS tna Borough t e s t  well, SWk SWk sec.23, T.14 N., R.4 W .  
[Log by USGS] 

S i l  ty sand and gravel 
S i l t y  sand and gravel (water)' 
S i i  ty sand (water) 
C1 ay 
S i  1 ty, sandy clay (damp) 
CI ay 
Hardpan 
Si 1 t y  sand and gravel (water) 
Sand and gravel (water) 
Cl ay 
Gravel ly clay 
Clayey, silty sandy gravel 
Sand and gravel (water) 
Sand (water) 
Sand.aid gravel (water) 
Gravelly sand (water) 
Si l ty  sand (water) 
S i  1 ty sand and gravel (water) 
Sand and gravel (water) 



bepth below 1 and 
surface in feet L i  tholoqlc description 

We1 1 21586, Matanuska-Susf tna Borough tes t  we1 1, SWld S& SeC. 26, T. 14 N. , Re 4 W. 
[Log by USGS] 

Sand and gravel 
Si 1 ty sand 
Sand (water) 
Clay, gray 
Gravelly clay, gray 
Cl ayey gravel -- 
Sf1 t y  gravel 
Sand and gravel (water) 
Hard dry s i l t  
Sand and gravel (water) 
Sand (water) 
S i  1 t , sand, and gravel 
Sandy, sand and gravel (water) 
Gravel (water) 
Sand and gravel (water) 
Sand, heaving (water) 
Si 1 ty sand and gravel, heaving (water) 
S i  1 ty gravel 
Cemented sand and gravel 
Clay, sticky 

Well 21614, USGS t e s t  we1 1 S& N& sec. 23, T. 15 N . ,  R. 5 W .  [Log by USGS] 

Sand and gravel 
Sand and gravel (wet) 

ay, gray 
Silty sand and gravel, gray 
Silty sand, gray 
Silty clay, gray 
Sand, gray 
Gravelly silt, gray 
Sandy si 1 t, gray 
Gravelly s i  1 t, gray 
Sandy s i  1 t, gray 
Sandy s i l t ,  gray 
Medium-fine sand, gray (water to 210 f t )  
Silty, fine sand,- gray 
Coarse to very-fine sand and wood fragments 
Si 1 ty sand and wood fragments 
Gravelly s i  1 t, gray. (yields virtually no water) 
Sand and gravel (water) 



Dep th  below 1 and 
surface i n  fee t  titholosic descrfption 

Well 21615, USGS t e s t  well, N& S& sec.20, T.15 N. ,  R.4 W. [Log by USGS] 

Sand, gravil ,  and cobbles 
Sand and gravel 
S i  I t, brown 
Sand (water) 
S i  I ty gravel 
S i l t ,  brown 
Sand and gravel (water) 
S i l  ty sand and gravel *- 

Sand and gravel (water) 
S i l t ,  gray 
Cl ay, browni s h gray 
Clayey s i l t  w i t h  t h i n  sand lenses (water) 
Gravel ly s i  1 t 
Clayey s i l t ,  gray 
Sandy and clayey s i l t ,  gray 
S i  1 ty gravel ly clay, gray 
Sand and gravel (water) 

We1 1 - 21616, John Faeo, NW& SEk sec. 23, T. 15 N., R. 4 N. [Log by M-W  rill ing] 

Topsoi 1 
Very hard cobble gravel 
Sand 
Layered sand and gravel 
Sand 
Sand and gravel (water) 

Vell 21617, Greg Bell, S& NEb sec.27, T.15 N., R.4 W [Log by M-W ~rllling] 

Topsoi 1 
Sand, very ' f ine 
S i  I t y  clay 
C1 ay 
Silty clay 
C1 ay 
Clay - hardpan 
Hardpan (ti 11 ) 
Sand, very f l n e ,  heaving 



Depth below land 
su'rface i n  f e e t  Litholoqfc descrfption 

Well 21618, Karen Lee (Dairy West), S k  Nbk sec.35, T. 16 N., R. 5 U 
[Log by M-W Drilling] 

0 t o  26 
26 to 30 
30 t o  58 
58 t o  78 
78 t o  86 
86 t o  98 
98 to 104 
104 to  106 
106 t o  ZOO 
200 t o  206 
206 t o  219 
219 t o  239 

Sandy gravel 
Gravel (damp) 
Sandy clay 
S i  1 ty sand 
S i  1 ty sand and clay 
Clayish hardpan *v 
Clay - hardpan 
Hardpan and gravel (damp) 
C1 ay 
Sand, ffne, gray 
S i  1 ty sand and gravel 
Gravel (water) 

We1 1 21619, Karen Lee (Dairy West) NY SEk set. 35, T. 16 N. , R. 5 W.  
[Log by M-W Drilling] 

Sand and gravel 
Sand (damp) 

. Sand and gravel (water) 

Well 21622, Dr. John James, NEL sec.5, T.15 N . ,  R.5 W. [ ~ o g  by Durbin   rill in^] 

Sand and gravel 
Sand and gravel (water) 

Well 21623, H&R Fans #I, N E t  NEL, sec.12, T.15 N., R.5 W.  [Log by h r b j n  D r i l l i n g ]  

0 t o  60 Sand and gravel 

We1 1 21624, H&R Fams 82, SE& N& sec. 12, T. 15 N. ,  R. 5 W .  '[Log by Durbin Drill ing] 

0 t o  60 Sand and gravel 



Depth be 1 ow 1 and 
surface i n  feet L i  tholoqic description 

well 21625, H&R Farms 53, S& N& sec.12, T.15 N.,  R.5 H- [Log by Durbdn Drilling] 

0 t o  60 Sand and gravel 

Yel l  21627, Jack Culhane, SWk N& sec.4, T.14 N.,  R a 4 ' W -  [Log by Jersey] 

Topso i 1 
Clay and gravel *- 
Sandy gravel (damp) 
C1 ay 
Boulder 
Cl ay 
Gray clay 
Boulder 
Clay and gravel 
Gray clay 
Clay and gravel (damp) 
Clay and gravel (dry) 
Sand and gravel 

Well 21628, Jerry Culhane, NWg SEL, sec.4, T.14 I., R.4 H-  [Log by Perm Jersey] 
# 

0 to 2 Topsoi 1 
2 t o  13 Clay and gravel (damp) 
13 t o  26 Gray clay and gravel 
26 t o  56 Clay and gravel (damp) 
56 t o  78 Clay and gravel 
78 to 136 Cl ay 
136 t o  180 Clay and gravel 
180 t o  181 Sandy gravel 

Well 21629, Roy Syren, N& S& T.14 N.. R.4 W. [Log by Syren Bros. Drilling] 

Gravel and sand 
Sand and gravel (wet)  
Gravel 
Sandy gravel (wet) 
Cl ay 
Gravel and cl ay 
Sand and gravel (damp) 
Gray, s i l t  and gravel (wet) 
Sand, gravel , and s i  1 t (water ) 
Sand and gravel (water) 



APPENDIX 2 

Water-quality data near Big Lake, Alaska 



ANALYTICAL REPORT 

CUSTOMER ~ r c t i c  m i m m t a l  W. SAMPLE t OCAT ION : 

DATE COLLECTED 8-31-U TIME COLLECTED : 

I- DATE R E C E I V E D D  

- IDATE REPORTED 9-9-81 

?EMARKS '016 LAZE LA~)DT=ILL- 

:]Ag,Sil ver < 0 . E  []P,Phosphorous < 0 -  05 []Cyanide 

DATE COMPLETED. 5 8  I 87 

]Au ,Gold < 0.05 []Sb.Antimmy < 0.05 [ ]Tota l  Dissolved 
Sol ids 

.] B , Boron < 0.05 []Se.Selenium < 0.05 [ ]Tota l  Vola t i 1  e 
Sol i d s  

,]Ba.Barium <0.05 [ ] S i  , S i l  i c o n 6 . 1  []Suspended 
Sol ids 

:]Bi .Bismuth < 0.05 []Sn ,T in  < 0.10 [ ]Volat i le  Sus- 
pended Sol ids '. 

: ] C a , C a l c i u m 7 4  []Sr,Strontium 0.40 []Hardness as 

[ ] C d , C a d m i u m < Q L  []Ti ,Titanium<-.0s 
C [ ]A1 cat? ka in i ty  a s  

Ca CQ 
[]Go .Cuba1 t []W ,Tungsten m S ~ l ? i d e  € 6.002 - 
[ ] C r , C h r o r n l u r n < ~  []V .Vanad i u m < O d L  [q -ooD 1 4  

r]Cu .Copper C 
c O-OS [ ] Z n , Z i n c -  [I  

]Fe, Iron 0 . - 6 B  []Zr ,Zirconium < 095 [ 1 * * * * * i 

' ] ~ g . ~ e r c u r y r .  [ [ h o n i a  [lmrnhos Conduct iv i ty  
Nitrogen-N 

: ] ~ , P o t a s s i u m ~  [IKjedahl []pH U n i t s  
- Nitrogen4 
~Mg.Magnesium 11 []Nitrate-N - [ l i u r b i d i  t y  'NTU - 

']Mn .Manganese 0.38 [ ] ~ i  tri te -N  []Color U n i t s  

] M o . M o l y b d e n u m ~ ~ n  [[Phosphorus []T.Col iform/lOOnl 
(@tho)-P 

] lla , Sod i urn 4 . 9 - - -  []Chloride - _  - _ -__.- C I - -.I--- -- .-- 

IN~ ,Nickel < "C),-?T; . -A NFl uoride -A, fl.lO--- [ I --- -- 
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I This figure corresponds with the following table(s). 





- Location of dataallectian sites. 

This figure corresponds with the following table(s). 



-Chemical analyses o f  ground water 

Magne- 
Hardness Calcium sium, Sodt urn, 

Sped f i c  noncar- d i  s- df s- d l  s- . Sodium 
Sampl e con- Temper- Hardness bonate sol ved sol ved sol ved adsorp- 

We1 t depth Date o f  ductance ature (mg/L a s  (mg/L as (mg/L (mg/L (mg/L Percent t i on  
number (ft) sampl e (ymho/m ) pH (OC) - CaC03) CaC03) as  Ca) as Mg) as Ha) sodium r a t i o  

21585 137 02- 19-81 250 8.3  3.0 110 0.00 24 13 12 18 0.5 
277 02- 23-81 400 8.7 4.0 140 . 00 31 ' 15 45 41 1.7 
347 02- 25-81 675 8.8 4.0 83 . 00 22 a 6.8 120 75 5 .7  

Sol Ids ,  N i  t r a -  
Potas- Chlo- Flue- Sdlfca sumof  gen s Phos- 

slum, A1 ka- Sul f a t e  r lde ,  ride, d$ s- constl- NO +NO3 phorus, Arsenic 
dl's- 1 in3 ty dis- d is -  d i  s- sol ved tuents , df s -  d i  s- d l  S- 

solved l a b  solved sol ved solved (mg/L d is -  solved so 1 ved so 1 ved 
We1 1 Date o f  (mg/L (mg/L as (Q/L ( W / L  ( W / L  as sol yed (mg/L 

as K)  CaC03) 
( W / L  

as F)  
(ug/L 

number sample as SO4) as C 1 )  s i  o2 ) (mg/L ) as N) as P) as As)  



Manga- 
Boron Iron, nese, 

d i  S- d l  S- dl  S- 
sol ved so3 ved solved 

We1 1 Date o f  ( P ~ / L  
as 0) 

( M / L  
number sample as Fe) 

( M / L  
as Mn) 
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