























Comprehensive data on the water resources of the
State are available only for parts of the South-
central and Southeast subregions and on the Tanana
Basin in the Yukon subregion. Very few data are
available for the rest of the State. Consequently,
this report is more detailed in discussions of these
subregions.

Data for the compilation of this report were
obtained also from the files of the U.S. Army
Engineer District, Alaska; U.S. Army; U.S. Air Force,
Alaskan Air Command; U.S. Bureau of Indian Affairs;
Federal Aviation Administration; U.S. Forest Service;
Alaska Power Administration; and many other State
agencies. Many geologic and hydrologic reports have
been consuited in the preparation of this report. A
selected 1ist of references of some of the reports
most pertinent to this discussion is included.
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Figure 2.--Climatological zones.










GEQLOGICAL SURVEY
—

s

e

EXPLANATION

20

Line of equal mean minimum
temperature in January, in
degrees Fahrenheit -

Ny~
- X AE
b
>
~{

,/'; ana 85 M oy ndng
A

,;ai“ {”

N/ } .
// ,.“‘Agfg %%{%. -:fx)“_ Py

laimands

176 Eam from Greenwich 190" West fam Greenwich 176"

Figure 4.--Mean minimum temperature, January.




GEQI OGICAL SURVEY ALSIA

S EXPLANATION

56

Line of equal mean max-
imum ‘emperature in .
July, in degrees Fahrenheit

~ ﬁu{;gw

from Searby

Figure 5.--Mean maximum temperature, July.

10






















Figures 9, 10, and 11 show the mean annual, mean
annual peak, and mean annual low monthly runoff rates
for the State. Following these maps indicating
regional runoff rates is a series of schematic hydro-
graphs for each subregion (fig. 12), which show char-
acteristic trends in relative monthly runoff rates.
These most notably reflect climatic influences showing
a generally increasing seasonal variation in runoff
northward and a generally decreasing annual runoff
rate.

The temperature and presence of permafrost cause
wide fluctuation in stream discharge. Because of the
lack of thawed zones in permafrost, except beneath
the large streams, these fluctuations are not appre-
ciably modified by ground-water recharge or storage.

The included illustrations indicate a rather wide
range of runoff characteristics. Low-lying areas
within the influence of the Gulf of Alaska have high
unit runoff and relatively little seasonal variation.
Runoff in the mountainous areas adjacent to the Gulf
is unusually high--annual unit runoff commonly exceeds
100 inches and in some areas exceeds 300 inches. At
the other extreme, low runoff rates and progressively
shorter summer runoff seasons are characteristic for
the northern areas; from 80 to 95 percent of the
annual runoff occurs during the 5-month period May to
September.

The climate of the southeastern coastal area is
mild and wet, similar to that of the North Pacific
coast of the conterminous states. Runoff is high,
although information on it is available for only
scattered areas here and elsewhere in Alaska. Precip-
itation is measured at stations at low elevations,
which do not register the larger amounts that occur

at higher elevations. [Its magnitude of precipitation
is shown by runoff ranging from 50 to more than

300 inches from 41 measured stations (U.S. Department
of Interior, 1960a, p. 4). The short, steep slopes
of stream courses in this narrow coastal strip lead
to -rapid runoff, so that the flow of some streams
diminishes markedly in dry weather. In contrast, the
flow of streams fed by lakes or glaciers is more
uniform. However, the glacial melt water contains a
large amount of finely ground rock {(glacial flour),
which is difficult to remove and impairs the usefulness
of the water.

The south-central coastal area receives less
precipitation, but runoff in the few gaged streams
ranges from about 15 to about 170 inches. A great
variation in temperature and a Tonger period of
freezing weather cause a greater varijation in stream-
flow than in the southeast. About 70 to 80 percent
of the runoff occurs in the period beginning in June
and ending in September. Streamflow is low from
December through April.

The Southwest subregion has a transitional
climate. Precipitation ranges from 14 to 30 inches
per year. Annual peak runoff usually occurs in
summer or fall and may result from snowmelt or rain-
fall. Annual low flow is usually in late winter,
although a long, dry summer can occasionally cause
Tow flows even in glacial-fed streams. Especially in
the uplands, channel icings in the winter can grow to
cause flooding even when streamflow is low.
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Figure 11.--Mean annual low monthly runoff.
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about 50 cfs per sq mi in small low basins; and more
than 100 cfs per sq mi in high steep basins on the
Gulf of Alaska side, although more than 150 cfs per
sq mi have been measured.

Peak flows in the steep mountains are often
accompanied by mass transport of rocks and other
debris. Landslides carrying masses of sediment,
1n%1uding boulders, into the flooding streams have
been observed in some of the small stream valleys.
Floods can attain peak rates exceeding 500 cfs per
sq mi. Peaks usually occur in the fall from heavy
rainfall. Breakout flooding from glacier-dammed
lakes also occurs.

Mean annual low monthly runoff averages about
0.5 ¢fs per sq mi in the western part and about 1 cfs
per sgq mi in the eastern part (fig. 11).

Matanuska-Susitna.--Mean annual runoff is about
0.5 to 1 cfs per sq mi in the lowlands and probably
about 4 cfs per sq mi in the mountains (fig. 9).
Mean annual peak runoff ranges from less than 10 cfs

per sq mi in the lowlands to 50 cfs per sq mi in the
mountains (fig. 10). Low basins having swamps or
lakes have mean annual peak runoff rates of 1 to
5 cfs per sq mi. High steep basins have mean annual
peak rates of 25 to 50 cfs per sq mi. Annual peaks
are usually from fall rainstorms.

Mean annual low monthly runoff averages between
0.3 and 0.5 cfs per sq mi (fig. 11). Low flow is
generally in late winter when the precipitation is
stored as snowpack. During some dry years, the
annual low flow may be in summer in lowland basins
having extensive lakes or swamps.

Southeast Subregion

The outer coastlines and glacier-capped mountains
seem to receive higher precipitation and to have more
runoff (more than 10 cfs per sq mi) than the inner
islands. Low basins have runoff rates of less than
10 cfs per sg mi (fig. 9). Mean annual runoff is
about 10 cfs per sg mi in southern Baranof Island.

Mean annual peak runoff throughout the subregion
is about 100 cfs per sq mi and generally ranges from
less than 50 cfs per sq mi to more than 200 cfs per
sq mi (fig. 10). For drainage basins less than
10 square miles in area, annual peak rates average
about 150 cfs per sq mi and for drainage basins more
than 100 square miles in area, about 50 cfs per sq mi.

Average annual peak discharge rates exceeding
300 cfs per sq mi have been measured at scattered
gaging stations. Causes of such rates have not been
determined but contributing factors may be high basins
having bare rock or glacier surfaces; exceptionally
steep, short streams; increase of precipitation with
increased elevation; or unusually high precipitation
rates in some basins. Mean annual peak discharge
rates of less than 50 cfs per sq mi occur in small,
low basins or in basins having extensive lake or swamp
storage. Peaks are caused by excessive precipitation
or occasional rapid snowmelt. Annual peaks are the
most common during fall.

Mean annual low monthly runoff averages about
2 cfs per sq mi and generally ranges from about 0.2 cfs
per sq mi for Targer basins near Skagway to more than
10 cfs per sq mi for small basins on lower Baranof
Island (fig. 11). Along the outer coastlines rates
of more than 2 cfs per sq mi have been measured and
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on the mainland rates less than 2 cfs per sq mi have
been measured. Higher rates occur during mild winters
or in areas where lakes or aquifers contribute to
streamflow.

Storage

Storage is a natural mechanism whereby water is
detained in a drainage basin. In Alaska, the winter
snowpack and glaciers provide most of the water stor-
age. However, in some subregions, lakes, swamps, and
ground-water reservoirs store large amounts of water.
During the winter snow accumulation, streams usually
recede to annual low flow; and during the spring melt
season, they usually rise to annual high flow.

The State has more than 3 million lakes. Twenty
lakes throughout Alaska are known to be 250 feet deep
and more lakes of similar depth undoubtedly exist.
Ninety-four lakes having a surface area of more than
10 square miles are known (fig. 13). The areas of the
7 largest Tlakes are shown in table 4.

Table 4.--Major lakes, Alaska region.

Lake Subregion Surface area

(sq mi)
Iliamna Southwest 1,000
Becharof Southwest 458
Teshekpuk Northwest 315
Naknek Southwest 242
Tustumena South-central 117
Clark Southwest 110
Dall Southwest 100

The largest lake is Lake Iliamna in the Southwest
subregion having a surface area of 1,000 square miles.
Throughout the Southeast and South-central subregions
proglacial lakes provide the principal sources of
streams. Numerous glacier-dammed lakes exist through-
out Alaska. Their accumulation and periodic breakout
Ccreates hazards caused by the catastrophic flooding
when the ice dams fail.






















Hardness range Hardness description

(mg/1 of CaCOs)

0 - 60 Soft
61 - 120 Moderately hard
121 - 180 Hard

More than 180 Very hard

Hardness of stream water depends to a consider-
abte extent on the kinds of rocks cropping out in the
watershed areas. Thus, streams draining areas under-
lain by limestone or gypsum contain hard water,
whereas streams draining granitic rocks contain soft
water. Hardness also can be related to rainfall.
Areas of high rainfall generally have streams contain-
ing softer water than those having low rainfall.
Ground water is commonly harder than stream water in
the same area. In Alaska, hardness is usually a
secondary consideration in developing individual wells
for domestic use but is an important criterion in
developing larger systems.

Suitability of water for individual uses depends
to a considerable degree on its ionic composition and
the relative quantities of some of the ions. Many
ions can be present in very small amounts, but usually
only a few are present in sufficient quantity to
affect use. For most purposes, knowledge of the con-
centrations of the four principal cations: calcium,
magnesium, sodium, and potassium, and the four prin-
cipal anions: bicarbonate, sulfate, chloride, and
nitrate is all that is needed to evaluate a potential
water source. For fresh water, calcium and magnesium
are limiting at higher concentrations because they
cause hardness. Sodium is generally not limiting

except that low-sodium water is desirable for some who
have heart disease. Potassium and bicarbonate are
generally not Timiting for most water uses. Sulfate
and chloride can be tolerated for most purposes and
are acceptable up to concentrations of 250 mg/1 each,
although the higher their concentrations the more
corrosive the water is likely to be. Nitrate is con-
sidered undesirable at concentrations greater than
about 45 mg/1 because it then may cause cyanosis in
infants. Fluoride ijs unique in that a small quantity
should be present in drinking water to help prevent
tooth decay. However, a slightly higher concentration
of fluoride is considered undesirable because it re-
sults in staining of teeth. The level of fluoride
concentration considered desirable depends on average
annual air temperatures. Alaska fluoride concentra-
tions should range between 0.9 and 1.7 mg/1. Most
analyses have shown less than 0.5 mg/1 fluoride, but
fluoride values have ranged as high as 11 mg/1.
Silica constitutes the principal un-ionized con-
stituent in most water. It is necessary for the
growth of diatoms, small organisms that live in Takes
and streams, and in some Alaskan water may be a
limiting nutrient. Silica contributes to formation
of hard boiler scale; so low-silica water is preferred
for heating systems. Although most Alaskan surface
water seldom contains more than 10 mg/1 silica, some
streams regularly contain as much as 30 mg/1. Silica
concentrations in ground water are generally moder-
ately higher than in surface water in the same area.
Silica concentrations in the range of 30 to 60 mg/1
are common in ground water in some areas in Alaska.
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Iron probably causes more problems in individual
water systems than any other dissolved constituent
because it causes both stains and scale. The chemical
state of iron in water is often uncertain. It may be
jonized but generally seems to be un-ionized. Some of
the iron is complexed with the ionic constituents and
some with organic matter. Consequently, some water
loses 1iron rapidly by precipitation when aerated,
whereas other water retains its iron in solution for
comparatively long periods. Manganese problems are
similar to those caused by iron. Recommendations are
that iron and manganese tocether should not exceed
0.3 mg/1 (U.S. Public Health Service, 1962). Iron
and manganese, particularly in ground water, consti-
tute a major problem in all parts of Alaska. At many
locations, iron and manganese are present in water
from shallow wells but absent in water from deeper
wells.

The units used in this report for expressing the
concentrations of chemical constituents in solution
or suspended sediment are milligrams per liter.
Milligrams per liter represents the weight of solute
or sediment per unit volume of water.

Using chemically equivalent concentrations, water
can be classified into types, according to the domi-
nant dissolved ions. Thus, water that contains mainly
calcium and bicarbonate is classified as a calcium
bicarbonate type; similarly, water that contains
sodium and chloride is classified as sodium chloride
type. Mixed types can also be designated such as
calcium sodium bicarbonate type or sodium bicarbonate
chloride type.

In this report, similarities between waters from
different sources are shown in the illustrations by

use of pie diagrams in which the relative amounts of
chemically equivalent concentrations of the various
constituents are shown as parts of a circle and the
relative concentrations of dissolved solids are repre-
sented by the size of the circle.

Discussions on the types of water are based on
the equivalent computations, although numerical refer-
ences are to concentrations in milligrams per liter.

The surface- and ground-water sampling sites
shown in the illustrations have each been assigned a
unique Alaska location number. Further information
on these or other sites is available at the U.S.
Geological Survey, Water Resources Division Office,
in Anchorage.

Chemical Quality of Surface Water

Information on the concentration and composition
of Alaskan surface water is markedly variable in cov-
erage. Some subregions have had regular or periodic
sampling extending for many years at many stream
points and at a number of lakes. Surface water in
other subregions is represented by only a few miscel-
laneous samples. Although the chemical characteris-
tics of water in the streams and lakes of Alaska seem
variable, the ranges in concentration are not as large
as found in the conterminous United States. Most
Alaskan streams above tidal reaches contain water of
a calcium bicarbonate type generally containing less
than 200 mg/1 dissolved solids. In these streams the
hardness generally increases with increased dissolved-
solids content. The streams draining lowlands and
intermontane basins usually contain harder water than
the streams in the higher mountains.









periods of low flow, when ground-water recharge is
probably greatest. The streams flowing from the
Alaska Range are generally higher in sulfate and
magnesium content than are the other streams, but
none contain excessive amounts of these constituents.
Iron is the only constituent that is present in exces-
sive amounts in any of the surface water sampled.

Two analyses from swampy areas near the Canadian
boundary have jron contents of 0.60 and 0.73 mg/1.
The iron may be complexed with organic material.
Lakes may be either higher or lower in iron content
and color than streams, but the hardness of lake
water sampled is generally less than that of the
streams.

The normal summer surface-water temperatures in
the Yukon subregion ranges between 7°C and 10°C, and
of winter temperatures from 0°C to 2°C. The maximum
recorded summer water temperature is 19°C on the
Chena River near Fairbanks in June. The rivers in
this subregion cool uniformly to about 0°C by
October and usually remain at this temperature until
about late April. Temperature data taken during peri-
odic summer streamflow measurements of the Yukon
River ranges from 6°C to 18°C.

Southwest Subregion

The observed range of dissolved-solids content
in the surface water sampled in the Southwest sub-
region is from 22 mg/1 on the Kvichak River, which
discharges from Lake Iliamna, to 163 mg/1 from a
small stream on Amchitka Island. Most of the samples
of surface water had a dissolved-solids content of
less than 100 mg/1. Most streams have water of the
calcium bicarbonate type of acceptable quality for

public supply, although many have excessive iron con-
tent. Some water from streams and lakes, especially
on the Aleutian Islands, is destructively corrosive.
Temperature range of surface water sampled in the
Southwest subregion is from 0°C to 10°C.

South-Central Subregion

Anchorage.--In the Anchorage area of the South--
central subregion, the general range in dissolved-
solids content in surface water is from 32 mg/1 at
South Fork Campbell Creek near Anchorage to 151 mg/1
from a lake on Fire Island. A1l surface water sam-
pled was of the calcium bicarbonate type. A few
shallow lakes and the streams draining these lakes
are high in color, and some are high in iron content.
Data from 12 streams in the Anchorage area indicate
the range of summer temperature is from 5°C to 12°C
and averages 8°C. The range of winter temperature
is from 0°C to 6°C and averages 0.6°C.

Copper River.--Surface water in the Copper River
basin in the South-central subregion has an observed
range in dissolved-solids content from 12 mg/1 at
Meals Lake near Cordova to 117 mg/1 on Squirrel Creek
near Tonsina. Therefore, the surface-water quality is
generally acceptable. Nearly all the surface water is
of the calcium bicarbonate type, typified by a sample
from the Tazlina River near Glennallen, or calcium
magnesium bicarbonate type, typified by the sample
from Meals Lake. A sample taken from a lake on
Middleton Island is the only one that shows a sodium
chloride type water. Middleton Istand is in the Guif
of Alaska, and the minerals there are brobab]y derived

from salt spray. The surface-water temperatures
range from 0°C to 9°C.

35



36

“

Kenai Peninsula.--On the Kenai Peninsula in the

South-central subregion, surface-water samples have a
range of dissolved-solids content from 7 mg/1 at Cove
Creek near Whittier to 103 mg/i at Beaver Creek near
Kenai. A1l samples are the calcium bicarbonate type.
The highest summer dissolved-solids content, as well
as the highest iron content, is from those streams
that originate in the lowlands and drain swamps.
Those streams that drain from snowfields in the east
have the lowest dissolved-solids content. The range
of temperature for surface water on the Kenai
Peninsula is from 0°C to 17°C.

Kodiak.--0On Kodiak Island in the South-central
subregion,Athe dissolved-solids content of surface
water ranges from 17 mg/1 at the outlet of Terror
River to 45 mg/1 from Monashka Creek near Kodiak.
Most of the water sampled on Kodiak Island is the
calcium bicarbonate type, similar to the water from
Monashka Creek, although lakes near the ocean contain
water of a sodium chloride type similar to a sample
taken from a lake on Woody Island, and sodium bicar-
bonate type water similar to a sample from a lake at
Cape Chiniak Air Force station. The measured temper-
ature of surface water on Kodiak Island ranges from
1°C to 6°C.

Matanuska-Susitna.--In the Matanuska-Susitna area

of the South-central subregion, surface water has a
range of dissolved-solids content from 24 mg/1 at
Chakachatna River near Tyonek to 234 mg/1 at Caribou
Creek at Sheep Mountain. A1l surface water sampled
is of the calcium bicarbonate type. The highest
dissolved-solids content in streams apparently origi-
nates in the eastern part of the area where streams
drain from the coal fields northeast of Palmer. The

lowest dissolved-solids content is in the glacial
streams draining from the mountains on the western
side. The average winter temperature of most streams
sampled in the Matanuska-Susitna area is at or near
0°C and the summer high temperature is about 12°C.
The average summer temperature of all streams is
about 8°C.

Southeast Subregion

In the Southeast subregion, dissolved-solids
contents from 38 sampling points generally range from
3 mg/1 to 120 mg/1, averaging 18 mg/1 in summer; and
range from 1 to 105 mg/1, averaging 19 mg/1 in winter.
Water in the northern part of the subregion generally
has a higher dissolved-solids content than water in
the southern part. Surface water is generally of the
calcium bicarbonate type. A1l of the surface water
sampled was of acceptable quality and only a few of
the samples are somewhat high in iron content. On the
basis of 47 samples, the median summer temperature of
surface water is 8°C and ranges from 3°C to 12°C. In
contrast, the median winter temperature of 46 samples
is 2°C and ranges from 1°C to 3°C. Temperatures were
taken in basins having areas of less than 10 square
miles, of 10 to 100 square miles, and of 100 to
1,000 square miles. Only two summer and two winter
temperatures were taken in the largest-size basin,
but even these scanty data suggest that water temper-
atures are more constant and lower in the larger
basins.

Sediment Content

In Alaska, as elsewhere, all natural streams

transport suspended sediment, although the quantity,
size, distribution, and physical and chemical nature















Arctic Slope Subregion

In the Arctic Slope subregion, periodic water
samples from an infiltration gallery at Cape Lisburne
increase annually in dissolved-solids content from
about 94 mg/1 in summer to about 225 mg/1 in winter.
The water is of the calcium bicarbonate type. The
temperature of ground water from the gallery ranges
from 1°C to 2°C.

Northwest Subregion

Ground-water quality sampled in the Northwest
subregion is quite variable. Dissolved-solids con-
tents in water ranging from 40 mg/1 at Tin City to
64,200 mg/1 at Kivalina have been determined. Many
analyses of water from coastal communities indicate
sodium chloride type water. For example, a well at
Golovin yielded water having a dissolved-solids con-
tent of 27,000 mg/1, a sodium content of 8,300 mg/1,
and a chloride content of 15,000 mg/1. Water from
the well at Kivalina, as mentioned above, has a dis-
solved-solids content of 64,200 mg/1, a sodium content
of 18,400 mg/1, and a chloride content of 36,800 mg/1.
Dug wells 6 to 8 feet deep at Point Clarence (dissol-
ved-solids content of 526 mg/1; sodium bicarbonate
type water) and at Point Hope (dissolved-solids con-
tent of 226 mg/1; calcium bicarbonate type water)
produce fresh water, but go dry in winter. Water of
acceptable quality is obtained in coastal areas from
wells drilled at higher elevations, as at Tin City
(dissolved-solids content of 40 mg/1; sodium bicar-
bonate type water) and at Unalakleet (dissolved-solids
content of 114 mg/1; calcium bicarbonate type water).
At Kiana on the Kobuk River, a well yields water of the
magnesium bicarbonate type having a dissolved-solids

content of 247 mg/1. Moonlight Springs near Nome is
of acceptable quality (dissolved-solids content of

135 mg/1; calcium bicarbonate type water), but some

of the springs in the subregion are known to be rather
highly mineralized. Ground-water temperature ranges
from 1°C to 4°C.

Yukon Subregion

In the Yukon subregion, dissolved-solids content
in ground water ranges from 22 mg/1 at Cape Romanzof
to 24,000 mg/1 at Savoonga on Saint Lawrence Isiand.
Wells inland generally yield calcium bicarbonate type
water, whereas the coastal water is either sodium
bicarbonate or sodium chloride type. Ground water
normally ranges from 200 to 300 mg/1 dissolved-solids
content and, except for high iron content, is accept-
able for most uses. Water from several wells exceeds
suggested l1imits in single constituents. Wells
drilled near the headwaters of smaller streams contain
calcium bicarbonate type water of acceptable quality,
such as wells at Hughes (dissolved-solids content
388 mg/1) and at the Air Force installation at Indian
Mountain (dissolved-solids content 125 mg/1). Shallow
wells drilled near the larger rivers, such as the one
at Fort Yukon near the Yukon River, receijve water by
infiltration from the river and generally yieid water
of low dissolved-solids content (dissolved solids
174 mg/1; calcium bicarbonate type water). Ground
water from the deeper zones beneath and adjacent to the
Yukon River, however, is high in iron content and
contains objectionable amounts of organic matter.
Along the Tower reaches of the Yukon River, even the
shallow wells contain highly mineralized water, as
indicated by a Bureau of Indian Affairs well at Galena
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that yields water containing 23,900 mg/1 of dissolved
solids (sodium chloride type water). Water from
beneath thick permafrost, such as the Air Force
installation well at Campion, is high in iron content
(4.6 mg/1). At least two of the wells in the sub-
region yield water high in nitrate content, an example
of which is a well at Russian Mission yielding

108 mg/1 nitrate. A well at Saint Marys yields
magnesium bicarbonate type water having a dissolved-
solids content of 220 mg/1.

In the Tanana Basin of the Yukon subregion, wells
along the boundaries of the area are drilled to bed-
rock; some yield ground water high in magnesium bicar-
bonate or magnesium sulphate. Water of this type is
represented by a sample from a well at the proposed
Customs station near the Alaska-Canada boundary that
has a dissolved-solids content of 1,800 mg/1, a magne-
sium content of 335 mg/1, and a sulfate content of
1,120 mg/1. Ground water from the lowlands, even in
the permafrost regions, is generally of acceptable
quality, although many samplies are high in iron con-
tent. Such water is unstable so that it is extremely
corrosive to iron pipe. This is demonstrated by a
water analysis for a well at Galena having a dissolved-
solids content of 258 mg/1 and an iron content of
6.7 mg/1. Analyses of water from three representative
springs in the Tanana Basin showed: Manley Hot
Springs, a dissolved-solids content of 322 mg/1
(sodium chloride type water); a mineral spring near
Kantishna, a dissolved-solids content of 2,900 mg/1
{calcium magnesium bicarbonate type water); and a
spring near Fox, a dissolved-solids content of 224 mg/l
(calcium bicarbonate type water). Temperatures of
ground water from wells in this area range from

0°C to 4°C, and from springs, from 2°C to 65°C.
Southwest Subregion

In the Southwest subregion, the dissolved-solids
content of ground-water samples ranges from 19 mg/1
at Chignik to 2,100 mg/1 at Kakhonak Springs. Most of
the water sampled is of the calcium bicarbonate type,
but coastal water is predominantly of the sodium
chloride type. Nearly all the ground water in this
subregion is low in iron content and has a dissolved-
solids content of less than 200 mg/1. At Kwethluk,
ground water is of the magnesium bicarbonate type
having a dissolved-solids content of 248 mg/1. At
Eek, ground water is of the sodium bicarbonate type
and has a dissolved-solids content of 1,300 mg/1.
Ground water from a well at Togiak is of the sodium
chloride type usually found in coastal regions where
wells are subject to sea-water intrusion (dissolved-
solids content of 620 mg/1). Some of the ground water
sampled is high in nitrate content, as shown by water
from a well at Mekoryuk on Nunivak Island, which has
a dissolved-solids content of 940 mg/1, but contained
240 mg/1 nitrate, which indicates possible organic
poltlution. Temperature of ground-water samples in
the subregion ranges from 3°C to 9°C.

South-Central Subregion

Anchorage.--Ground water from the glacial and
alluvial deposits of the Anchorage area in the South-
central subregion is predominantly of the calcium
bicarbonate type, as typified by a sample from a city
of Anchorage well (dissolved-solids content of
152 mg/1). Most water from the glacial deposits
contains about 150 mg/1 dissolved solids. Some water
from wells drilled north of the Elmendorf Moraine on



Elmendorf Air Force Base, such as a well at the Green
Lake Hobby Shop, is of the sodium bicarbonate type and
generally averages 250 to 300 mg/1 dissolved solids.
Water from bedrock wells in the area generally has
somewhat higher dissolved-solids content. Although
sea-water contamination of the Anchorage ground-water
aquifers is not presently thought to be a problem, a
possibility that sea water may be induced into wells
on Fire Island by heavy pumping prompts close surveil-
Tance of water quality. Water sampled from Russian
Jack Springs is of the calcium bicarbonate type having
a dissolved-solids content of 132 mg/1 and differing
only slightly from the water commonly found throughout
the Anchorage area. Temperatures of Anchorage ground
water indicate a range of 2°C to 6°C.

Copper River.--In the Copper River basin of the
Soeuth-central subregion, dissolved-solids content of
ground water ranges from 111 mg/1 from a well at
Valdez to 14,500 mg/1 from a spring near Glennallen.
Most of the springs sampled in the interior part of
the area yield water of the sodium chloride or calcium
sodium bicarbonate type. Water obtained from wells
shallower than about 150 to 200 feet is generaily of
a calcium bicarbonate type. This is demonstrated by
water from a well at Glennallen (dissolved-solids
content of 383 mg/1). Deeper wells generally contain
sodium chloride or sodium calcium bicarbonate type
water, such as the well at Rosents Cafe in Glennallen
(dissolved-solids content of 2,400 mg/1). Ground
water from wells sampled in the coastal lowlands is
generally lower in dissolved-solids content and is a
calcium or sodium bicarbonate type water, such as at
Valdez (dissolved-solids content of 110 mg/1) and at
Cordova (dissolved-solids content of 140 mg/1). Water

from deeper wells and from mineral springs exceeds the
suggested 1imit set by the U.S. Public Health Service
for chloride, sulfate, magnesium, or a combination of
chloride and suifate. Water from shallow wells and
wells on the southern flanks of the Kenai-Chugach
Mountains is generally low in iron and other mineral
content. Temperatures of ground water from wells
range from 3°C to 4°C and from springs from 4°C to
30°cC.

Kenai Peninsula.--The range in dissolved-solids
content of ground water in the Kenai Peninsula of the
South-central subregion is from 40 mg/1 from a well
at Summit Lake Lodge to 740 mg/1 from a well at Homer.
Most of the ground water sampled has about 140 to
150 mg/1 dissolved-solids content. Ground water 1in
the subregion is either of the calcium bicarbonate
type, such as water from Silver Tip station (dissolved-
solids content of 58 mg/1) or of the sodium bicarbonate
type, such as water from the Ninilchik school (dissol-
ved-solids content of 380 mg/1). A few wells yield
calcium magnesium bicarbonate type water, such as that
of the White Alice station near Homer (dissolved-solids
content of 187 mg/1). Water containing the highest
dissolved solids is found along the western and south-
ern extremities of the area; it is of the sodium bicar
bonate type. Iron concentrations as much as 30 mg/1
and 10 mg/1 are found in some wells in the Homer and
Kenai areas, respectively. The water containing
the highest iron concentration is apparently from
wells completed in surficial deposits. Water from
some wells near Homer also contains methane gas, which
constitutes a hazard if allowed to accumulate in water
systems. The temperature of ground water in the area
ranges from 3°C to 6°C.
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Kodiak.--The dissolved-solids content of ground
water sampled near Kodiak in the South-central sub-
region ranges from 44 mg/1 from test wells augered in
1968 to 1,500 mg/1 from a Federal Aviation Adminis-
tration well on Woody Island. Water sampled inland
is generally of acceptable quality, although somewhat
high in iron content. Analyses of springs on Kodijak
Island show the water to be of acceptable quality and
low in dissolved-solids content. The temperature of
ground water in the area ranges from 2°C to 13°C.

Matanuska-Susitna.--The ground water sampled in

the Matanuska-Susitna area of the South-central sub-
region ranges in dissolved-solids content from

31 mg/1 from a seasonal spring at Sheep Mountain to
195 mg/1 from a well drilled at Palmer. Most of the
water is of the calcium bicarbonate type, typified by
a well at Talkeetna having a dissolved-solids content
of 111 mg/1. One well at Palmer, which is the deepest
well in the area (624 feet), produces water of a sodi-
um bicarbonate type having a dissolved-solids content
of 195 mg/1. MWater containing the highest dissolved-
solids content is generally found in the eastern part
of the area. Several wells sampled near Palmer
reportedly yield water of high nitrate content. Near
Paimer many of the wells and springs also contain
considerable boron. The deep well at Palmer, for
example, has the highest measured concentration of
boron in the area, averaging about 2.5 mg/1. Boron
in concentrations of more than 2 mg/1 constitutes a
problem in using ground water for irrigation. Con-
centrations in excess of this are not considered
permissible by the U.S. Department of Agriculture
{(U.S. Dept. of Agriculture Handbook 60, 1954) in
irrigation supplies for such crops as barley.

Ground water temperature ranges from 3°C to 7°C.
Southeast Subregion

Dissolved-solids content of the ground water
sampled in the Southeast subregion ranges from 25 mg/1
to 19,000 mg/1, both from wells at Juneau. Most of
the ground water sampled is of the calcium bicarbonate
type, represented by ground water from the Juneau area,
containing 93 mg/1 dissolved solids. Some of the
ground water sampled is of the sodium bicarbonate type,
as that from a well at Petersburg having a dissolved-
solids content of 480 mg/1, or is of the sodium chlo-
ride type. A bedrock well near Haines yields water of
the calcium sulfate type containing 420 mg/1 of dis-
solved solids. Most of the ground water sampled is
of acceptable chemical quality, although some is high
in iron content. The temperatures of ground water
samples range from 2°C to 6°C.









addition, springs, especially thermal springs, have
had some local use for many years for small farming
operations and at summer résorts. The amount of
water used in this manner, however, is negligible
compared to the total use of water in the subregion.
The potential for developing large supplies of
ground water is probably greater in this subregion of
Alaska than in any other subregion. The presence of
considerable thicknesses of water-bearing sands and
gravels provides excellent opportunities for develop-
ing water for domestic, industrial, municipal, and
irrigation use. Estimated supplies of 1,000 to
3,000 gpm can be obtained from appropriately con-
structed wells or infiltration galleries along the
Yukon and its principal tributaries. The potential
for development of surface water in this subregion is
also worthy of consideration.

Southwest Subregion

Total water use in the Southwest subregion is
estimated to be about 800,000 gpd, about 500,000 gpd
of which are used at military installations and at
other government sites. The only known municipal
water-supply system is at Dillingham. Many small
villages use one or more wells, but few data are
available regarding them. Springs are used for water
supplies on Amchitka and Shemya Istands.

Although 1ittle development has taken place in
this subregion, the potential for development of
ground water from the water-bearing materials within
the Kuskokwim Valley is large. Within this valley
considerable thicknesses of materials are capable of
yielding in excess of 100 gpm per well and possibly
more than 1,000 gpm from properly constructed wells

in the coarser alluvium. Recognizing the agricultural
potential of parts of the subregion, it would be
prudent to explore the possibility of developing

ground water for irrigation use in strategic locations.

South-Central Subregion

Anchorage

Water development is primarily in and near the
city of Anchorage. Present water use in the Anchorage
area is approximately 30 mgd. The water supply is
obtained from surface and ground water. An average
of 20 mgd is diverted from Ship Creek, and an average
of 10 mgd is pumped from wells.

The full potential for water-supply development
within the Anchorage area has not been reached.
Shatlow ground-water sources in alluvial-fan areas
east of the city along the front of the Chugach
Mountains are currently being developed by the city.
Other potential well locations are available in the
lowland area south and west of the city center.
Ground-water yield can be increased from 10 mgd to
approximately 25 mgd in the future. Artificial
recharge techniques, currently under study, could
increase this estimate of future yield.

Dams on Ship Creek, a nonglacial stream, and
Eagle River, a glacial stream, could provide addi-
tional surface-water supplies. Other possible
surface sources include Peters Creek, Bird Creek,
and the Ektutna River. The combined annual flow of
these streams is approximately 900 mgd.
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Copper River

The estimated use of water in the Copper River
basin is about 75,000 gpd. Information on water
development in this area is scanty and is principally
available from the coastal areas. Cordova obtains
its water from a nearby lake and Valdez uses ground
water. In addition, a few military and governmental
installations obtain small quantities of water from
wells.

The potential for developing ground water in the
Copper River basin is favorable in areas along the
major streams where adequate thicknesses of water-
bearing material are available for either the con-
struction of wells or the installation of infiltration
galleries. However, quality of water in some areas
may be marginal.

The Copper River basin has a very large potential
for developing surface water. The anticipated needs
for municipal, industrial, and domestic supplies in
such areas as Valdez can probably be satisfied by the
use of surface water.

Kenai Peninsula

Total water use on the Kenai Peninsula is esti-
mated to be from 5 to 5.5 mgd. Ground-water use has
undergone considerable development in the Kenai-North
Kenai industrial area, where approximately 3 mgd of
ground water are used. The Collier chemical plant
uses the Targest quantities in the production of
fertilizer. Domestic use from ground water in the
Kenai-Soldotna area is about 1 mgd. Seward utilizes
an estimated 1 mgd of surface water and has emergency
capacity of about 1 mgd available from ground water.
Present use at Seldovia averages about 350,000 gpd

from surface-water sources; and use at Homer is about
100,000 gpd, from ground water.

The greatest potential for development of addi-
tional water in the area probably Ties in the use of
surface water such as the Kenai River; however, the
Kénai River and most other large streams in the area
contain glacial flour and the water would require
treatment prior to use. Large supplies of ground
water could also be developed by the use of galleries
or wells in appropriately located sites along the
major stream valleys or in glacial deposits adjacent
to them. Although the potential in most of these
areas has not been explored, tests in the Beaver Creek
valley, which already produces more than 300 gpm of
ground water for use in the Kenai area, show that the
area would bear additionatl development. Wells pro-
ducing from 500 to 1,000 gpm probably could be
developed in favorable deposits within the major
stream valleys in this area.

Kodiak

The municipal water use in the Kodiak area is
about 3 mgd. When the local canneries are operating,
this use increases to approximately 5 mgd. The total
average use of water probably does not exceed 4 mgd.
The present water supply for the city of Kodiak is
obtained from a series of reservoirs on Pillar Creek.
Ground water is utilized for water supply only from a
few individual wells. No large supplies from ground
water are known.

The Targest potential for development of water
in the Kodiak area is in the use of surface-water
sources. The sources that are receiving consideration
are Monashka Creek and the Buskin River. Ground water







































