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This study, in cooperation with the Alaska Power Adminis- type. The Matanuska River near Palmer contains more sulfate

tration, was made with the specific purpose of collecting appro-
priate basic data and describing the present water resources
of the area, and appraising the water-resources potential of the
area for future use. The area covered by this report is shown
on adjacent maps. However, attention was given primarily to
the lowland part of the Matanuska-Susitna Borough.

The climate of the region is a mixture of maritime and con-
tinental types. In the southern part of the study area, southerly

than the other streams. This is probably due to drainage from
the coal mines northeast of Palmer. The table and the figure
of chemical-quality data show the relationships of the various
chemical constituents to one another.

Ground water in the study area has a greater chemical-
quality variation than the surface water. It generally is harder
than surface water, except in areas adjacent to streams where
the water quality of both is similar. Much of the ground water

Unit 2—10—50 and southwesterly winds bring in warm moist air from the obtained from shallow wells drilled in the alluvium contains

s -~ - Gulf of Alaska and Cook Inlet. Precipitation there is only about objectionable concentrations of iron, most of which could be

- 7 SN half of that which falls in the northern part of the study area, easily removed by aeration and filtration of the water prior

! bl st i . due to the proximity of the mountains to the north. Average to storage or use. Ground water ranges from about 50 to more

Unit 3—50—1000 A . yearly precipitation is about 16 inches at Palmer and about 29 than 200 mg/1 in hardness and is of the calcium bicarbonate

. inches at Talkeetna. Temperatures are rather uniform through- type. Water from city well 3 at Palmer (shown as well 123 in

Unit boundary out the lowland, except for a minor moderating effect of the both the quality-of-water map and the table of chemical analy-
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Wkl ylohliag roes Thins. 399 gaRosu S S g 19°F, pho averagl;y Julyptemperature§ range from about in the area. This well is probably drilled in a former channel
o 50°F to 70°F. Accompanying illustrations present precipitation of the Matanuska River. The water level in the well appears

0 40 and temperature data from U.S. Weather Bureau records. to fluctuate with river level and the higher sulfate content is
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Palmer is the only incorporated community in the study area;
other communities are Wasilla, Houston, Willow, Montana,
Sunshine, and Talkeetna. The Palmer-Wasilla area, called the
Matanuska Valley agricultural area, was established as an agri-
cultural colony in 1935 and has experienced slow growth. Most
of the activities are centered around dairy products and truck
crops. In dry periods of the year, irrigation is used in a small
part of the Matanuska Valley agricultural area. On a year-to-
year average, however, the total acreage irrigated is about 40
acres, and irrigation wells supply most of this water.

Total population of the study area probably did not exceed
7,000 permanent residents in 1967. The area west and north
of Wasilla has recently shown a population expansion coincident
with the opening of a part of the Anchorage-to-Fairbanks high-
way through this region.

In addition a large number of visitors occupy cabins during
the spring, summer, and early fall near the larger lakes served
by the road network. The number of such temporary residents
ranges from about 5,000 to nearly 20,000 people per week dur-
ing the summer. This number is likely to increase as new roads
are constructed to more lakes and streams..

Palmer is the only community in the study area with a
municipal water-supply system and sewage disposal system.
Throughout the rest of the study area water is obtained from
individual wells, and wastes are disposed of through septic

development and management include plans for municipal
water-supply and sewage facilities at communities not served
presently.
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and problems of the area were obtained. The author also
wishes to express appreciation to local residents who provided
data and permitted sampling and measurement of their pri-
vate wells. The work of Trainer (1960) provided valuable infor-
mation with respect to the eastern part of the study area.

AVAILABILITY OF SURFACE WATER

Two major streams bound the study area (the Susitna River
to the west and the Matanuska River to the southeast) and

evidently related to the higher sulfate level of water in the
river.

Because of previously noted excessive concentrations of boron
in ground water in the Palmer area, an attempt was made to
determine the distribution of this element in the waters of
the study area. The highest known concentration of boron,
2.6 mg/1, was found in the city of Palmer well 3. Measurable
concentrations of boron were also found in both surface and
ground waters along the Matanuska River, as far west as
Wasilla and as far south as Anchorage.

High boron content in waters is detrimental and often toxic
to many types of plants (Hem, 1959, p. 245-246). Because there
is little irrigation in the Matanuska Valley area and because
the types of plants commonly grown in Alaska are not sensi-
tive to boron, its occurrence is of little current importance.
Future irrigation wells, however, should be tested for boron
prior to use.

On recent spot sampling, several wells of different depths
near Palmer and Wasilla, none of which are shown on adja-
cent maps, have yielded water which has a high nitrate con-
tent. One well northwest of Palmer yielded water with 270
mg/1 nitrate. A suggested maximum of about 45 mg/1 nitrate
is set by the U.S. Public Health Service (1962). Water from
wells in the area should be checked periodically for nitrate
content because of its possible effects on health and upon live-
stock and milk production. The high nitrate concentrations are

; 1~ %, o o N tanks or directly to the ground. ; ; :
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surface water are available for development. However, the
water potential of the area is largely undeveloped.

Large supplies of surface water are available for domestic,
municipal, and industrial use throughout the study area in the
form of lakes and streams. The largest stream is the Susitna
River below Talkeetna. The composite of the flows of the three
streams which join immediately above Talkeetna averages more
than 24,000 cubic feet per second or nearly 15,000 million gal-
lons per day. The average flow of the Matanuska River near
Palmer is 3,990 cubic feet per second or about 2,500 million
gallons per day.

Although large volumes of water are available from lakes
and streams throughout the year, most of the water from
streams is laden with glacial silt or flour. This water would
require considerable treatment prior to use for nearly any

Name Dml;:ﬁ:;n Dﬁ,‘ﬁf}”ﬁt‘“ D;?ﬁ;ﬁ,’,ﬁi}“ . 2 many smaller streams flow from the Talkeetna Mountains to purpose other than irrigation. The quantities of water pres-
per second per year gals per day 2 the Susitna River or Cook Inlet. The Susitna River, the largest ently required for domestic, municipal, and industrial use in
g stream in the area, combines the flow of the Chulitna, Susitna, the study area can be obtained in more suitable quality from
3 and Talkeetna Rivers upstream from Talkeetna. All the major wells or galleries. It appears that future water requirements
Matanuska River near Palmer 3,990 2,889,000 2,579 s - streams head in glaciers and contain silt or glacial flour. could also be obtained from ground-water sources. In the event,
Cottonwood Creek near Wasilla 16 11,680 10 150°45' 30’ 150°00 Stream-gaging stations operated on the Matanuska and Little though, that large volumes of water are required in the future
Little Susitna River near Palmer 209 151,300 135 SCALE 1:500 000 Susitna Rivers near Palmer, the Talkeetna River near Tal- for industrial purposes, the larger streams and lakes could be
Talkeetna River near Talkeetna 4,365 3,159,805 2,821 keetna, and the former station on Cottonwood Creek near developed.
, Susitna River at Gold Creek 10,130 7,334,000 6,547 10 P AHMILES Wasilla, are shown on the quality-of-water map. Gaging sta- Considering use of ground water, Unit 3, which is adjacent
45’ Chulitna River near Talkeetna 9,079 6,573,000 5,868 tions are also located north of the study area on the Chulitna to the principal rivers, offers the greatest possibility for
10 0 CEFIIEI SRS River near Talkeetna and on the Susitna River at Gold Creek. ground-water development. Withdrawal of water in this unit is

QUALITY OF WATER

TABLE OF CHEMICAL ANALYSES FROM WELLS AND STREAMS IN THE MATANUSKA-SUSITNA BOROUGH STUDY AREA
(CHEMICAL RESULTS IN MILLIGRAMS PER LITER, NUMBERS CORRESPOND WITH NUMBERS ON QUALITY-OF-WATER MAP)

These two stations are not shown on the quality-of-water map
although the discharges measured at these stations are pre-
sented on the table “Average measured discharge of streams.”

Peak-flow periods in all streams (except Cottonwood Creek)
are in June, July, and August; low-flow periods in all streams
are in February and March. The illustration showing the
monthly mean discharge of the Little Susitna River near Pal-
mer is typical for most streams in the area.

Average cumulative discharge of all measured streams in the
study area is about 28,000 cfs (cubic feet per second). A table
showing the discharge of streams in cubic feet per second,

low and can be greatly increased if needed. Near major
streams, well yields in excess of 1,000 gpm should be obtain-
able. Away from the streams, but where former drainage
channels or buried valleys exist, up to 500 gpm should be avail-
able. Unit 3 is generally sparsely populated but contains the
communities of Talkeetna and Montana. Sunshine, Willow,
Houston, Wasilla, and Palmer are all near Unit 3, and could
import water for their systems.

Test drilling will be required to develop the maximum yield
of water from Unit 3. The valley fill adjacent to the principal
streams consists of saturated material composed of coarse

Disacived - Specific | acre-feet per year, and millions of gallons per day indicates the well-sorted sand and gravel. However, the yield of wells is
' ; . " o solids as CaCO. conduct- availability of surface water. limited by the thickness and extent of the aquifer. To find the
Owner or name s Man Cal Mag- : Potas- | Bicar . ; ; 3 y 5 R f
by wehtieh well Date Silica | Iron | ganese | cium | nesium | S°4UM | gium | bonate s%léate Chg’{ide Fl“g“de Nﬁ%"’e (residue Nom | o2hee | pH | Color : v Many lakes exist in the study area, but only a few are shown point where the saturated material is thickest, a series of regu-
A snsrebel sampled | (SiOy) (Fe) (Mn) (Ca) (Mg) (Na) (K) (HCOy) | (S04 (&) (F) (NO3) c:)!; :tx;:g Carbon- | ot ﬂmt on the maps. The largest is Big Lake, which has about 7 larly spaced test holes should be drilled across the valley,
at180°C)| 2% ate | 25°C) square miles of surface area. Some of the other lakes in the rather than along the trend of the valley or at random. Such
‘ % area, which have been developed for recreational use, are a test-drilling program will usually find the deepest points of
Qtgger ) GROUND WATER Wasilla Lake (east of Wasilla), Lucile Lake (west of Wasilla), the former channel. )

' 1 Alice Powell 9-20-66 14 a - 16 46 6.4 14 56 9.1 1 0.1 5.0 9 59 13 155 6.8 0 and Nancy Lake (south of Willow). .gmt 2a1(11as lesf; potential t:orkdevelopment. thq.n I{:ﬁt :;1’ 1}&;
1A U.S. Geological Survey 9-15-67 18 .10 -— 24 1.0 45 2.0 67 6.0 1 1 11 9 64 9 156 75 0 Most of the lakes are drained by small streams. Cottonwood widespread aquifer system is known to exist in the glacia
9A State of Alaska 9-17-67 | 16 e | 20 18 8.2 32 98 0.0 0 2 1 99 6 146 78 5 Creek drains Wasilla Lake, Lucile Creek drains Lucile Lake, deposits underlying the area. However, water in amounts of
14 Jos Heck 2167 | 18 T e 8.0 | 81 10 34 3.0 2.8 0 5 55 0 7 6.8 0 and Fish Creek drains Big Lake. All of these small streams from 10 to 50 gpm is available to drilled wells nearly every-

e IR T T— 72167 | 20 I e 76 | 15 23 9 30 3.0 25 0 8 54 0 65 6.1 0 have a well sustained base flow. The former gage on Cotton- where in the area. ; : §
Weden. > 81  Arocld Beols 79867 | 17 5] 38 5.6 49 2.3 161 2.5 14 3 2 153 119 0 245 78 0 wood Creek showed a monthly range of 11 to 34 cfs and aver- _Unit 1 is underlain by thin glacial deposits, outwash, or allu-
S S 38 Willow Elem. School 1-98-67 23 7.00 SN “ 64 5.1 22 180 5.0 7 3 3 177 136 0 263 7 0 aged 16 cfs in 5 years of record. vium oyerlymg consolidated rock and is believed to have h};tle
80A Big Lake School 11-15-63 | 12 02 | 002 13 19 | 17 5 51 10 15 0 10 58 40 42 88 & 5 AVAILABILITY OF GROUND WATER aotentt}llal f% grou;ld-wit%'l develolr;mgnt. 1Wel(lis of :ﬁnall_l y}flg
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' A \ 7 F3E 307 : g : ; . S
30' P N v ) A . % _, X ﬂ: ';oyon c;"mtry fh;f’ . g_g;l,_g;, :ﬁ gg, e 432 12.0 zg 1,(3) iﬁ ls_o 1,: 51, i,; i;; 3 1; Z(l) s_g 18 cation of these units is based on geologic and hydrologic data igﬁfl'?)cci deposits or from fractured zones in the underlying
Z ' \ arry’s Finger Lake Res. -01- : e - . . ¢ : : and on analogy with similar areas for which more definitive aps . . .
121 City of Palmer Well 1 11-01-52 | 13 06 | — | 34 9.1 6.2 12 160 99 | 25 2 .ﬁ 155 3 g 261 ;.g - data are available. wﬁﬁ%ﬁ;ﬁ“ﬁ g;‘éﬁﬂ‘aiﬁdfﬁcﬁﬁiﬁd&:fe?ttﬂinctéf lf)): llr)nrﬁatﬁg
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A SURFACE WATER Unit 1, the upland east and north of the road system an drilled wells in the abandoned channel south of town, or a
2 /i3 Susitna River at Gold C sgoer | 71 | 06 | — | 19 35 34 24 61 | 15 28 1 9 81 63 8 | w | 16 | 5 railroad, is generally underlain by bedrock, composed chiefly  gallery adjacent to the Matanuska River east of town could
, ,é 7 Talkeetna R nr Talkeetna 82367 | 61 N 97 | 15 33 8 34 0 | 21 1 17 50 30 2 2 | 76 | 5 of granitic rocks of Mesozoic(?) age and subordinate lavas and probably be developed to supply the increasing water needs.
E 3 Matanuska R nr Palmer 10-17-66 | 538 0 | — | 36 34 5.9 6 83 40 43 0 3 137 104 36 236 8.0 5 tuffs. Nearly all this area is more than 900 feet above sea level Wasilla, the second largest community in the area, is located
O S s " 1 and only relatively thin soil, or glacial or alluvial deposits i i i ;
der J} 4G Chulitna R nr Talkeetna 82267 | 54 | 426 | -—- 18 3.1 16 18 59 14 0 0 8 78 58 10 123 75 | 10 s - between Wasilla Lake and Lucile Lake, which are rapidly
R \\é Cottonwood C nr Wasilla 10-19-48 " 2 Q. (. 28 40 251 110 6.0 14 | — | 108 86 0 172 . N [— overlie the bedrock. Few data are available on ground water becoming popular recreational areas. Near the community cen-
(i \ Little Susitna R nr Palmer 8-08-50 45 2 | - 89 28 2g 33 33 24 0 8 4 34 7 63 74 | e in 31118 ul?lt becausl? th;?el (flﬂ'e ?fi 0011;11?11111{(1)93, few(;elslldences, ter, sufficient ground water is available at shallow depth to
and no known wells. Yields of less than 10 gpm (gallons per supply the needs of Wasilla. But precautions should be taken
TNot show on quality-of-wate map;noh ofreport area minute) can generally be expected from wells completed within topgo);:trol contamination of the ground-water aquifers. A
A —— the area, on the basis of analogy with yields from bedrock in municipal water and sewer system at Wasilla would alleviate
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afxllm;lal depos1t.s a;l}(l)ng s(,ltrreal.(ms that dissect the upland or from ground-water aquifers.
A A racture zones in the bedrock. Big Lake, a community scattered along the northeast shore
9 | | - Unit 2 of a lake having the same name, is a fast growing recrea-
E N Unit 2 includes most of the area between Unit 1 and the tional area. Existing wells near Big Lake have relatively large
L @ ol i Susitna River, Cook Inlet, and Knik Arm. It is the most heav- yields, suggesting that additional water supplies could be devel-
é z ily populated part of the study area and is underlain mainly by oped. Big Lake also has a potential contamination problem due
Lb S T & glacial deposits although outwash and alluvial deposits occur to increased settlement, lack of community sewage facilities,
o, Disgaton Tover, @ < T 50 | — | near streams. and the use of numerous septic tanks which discharge into the
@ s Yields of wells generally range from 10 to 50 gpm. Nearly shallow aquifers which drain into the lake.
s i [ | B e all wells obtain water from interbedded sand and gravel lenses Houston, a small community near a railroad stop, has small
@ & 40 in the glacial deposits. The depth of successful wells ranges in potential for population increase. Adequate water for future
. o wo | 1100 |- . general from about 30 to 295 feet near Palmer. From the demand probably could be obtained from Unit 8 deposits, which
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g B B ! | — § 900 - . below ground surface. The depth to water below land surface supplies probably could be obtained from the Unit 3 deposits
i z I I I l I I . I i generally ranges from about 1 to 100 feet. directly north of the community. :
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s
= | @ 10 | u Sasbomers e if drilled to a depth of 75 to 150 feet. The amount yielded will ~ of the Montana area is not as great as either Willow or
— | | , = 700 . depend upon the thickness, transmissibility, and extent of sat- Wasilla. Adequate ground-water supplies for future growth
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