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owners and drillers for information. F. H. and
A. H. Thorn supplied most of the well logs used
in interpretation of subsurface geology.

GEOGRAPHIC SETTING

The Homer area lies at the southern end of
the Kenai Peninsula between Cook Inlet and the
Kenai Mountains. (See index map) The area in-
cludes the Homer Spit, which extends 4 miles
into Kachemak Bay, two benches, and the ad-
joining escarpment., The escarpment extends
from the mouth of Diamond Creek on the west
to Fritz Creek on the east. Altitude of the es-
carpment ranges from more than 1,000 feet to
sea level, North of the escarpment crest the
upland lies at altitudes generally higher than
750 feet. The principal features of the area are
shown on the oblique aerial photograph. Their
relationship to geology is shownonthediagram-
matic section,

Fritz Creek drains the eastern part of the
area and Diamond Creek drains the southwestern
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part. Numerous small creeks that head in the
escarpment flow southward into Beluga Mudlake
or Kachemak Bay. In the northern part of the
area, Bridge Creek and Twitter Creek draininto
the Anchor River, the principal drainage system
immediately north of the Homer area.

The area surrounding Beluga Mudlake and
other parts of the lower bench are covered with
muskeg and stunted spruce forest, Dense spruce
and alder forests occur in scattered areasofthe
uplands.

The population of the area is about 1,200, most
of whom are engaged in seasonal commercial

fishing, seafood processing, and agriculture, In-
dustry is concentrated at the end of the Homer
Spit; homes and businesses are scattered along
the lower bench and along the lower slope of the
escarpment,

The Homer area is accessible by boat, auto-
mobile, or airplane, The Sterling Highway from
Anchorage offers the best means of reaching the
area apart from air travel, although a ferry
service from Anchorage via Kodiak visits the
area twice a week, The area is served by regular
flights on an airline route from Anchorage to
southwestern Alaska,

LEVEL

and glaciolacustrine sediments of Pleistocene
age,

TERTIARY SYSTEM

Oligocene(?), Miocene, and Pliocene Series

Kenai Formation

The Kenai Formation, which underlies the
entire Homer area, consists of moderately in-
durated sand, silt, and clay, generally in thin
beds and lenses, interbedded with a few thin
lenses of fine conglomerate and many thin beds
of subbituminous or lignitic coal. Many fine-
grained sandstone sequences containing ferru-
ginous masses or ironstone concretions in dis-
tinct bands and as scattered nodules are common
throughout the formation. The thickness of the
Kenai Formation at Homer is unknown. However,
an oil-test well drilled by Occidental Petroleum
Co.—South Diamond Gulch No. 1 (sec., 6,T.6 S.,
R. 14 W,), just northwest of the study area,
drilled through 10, 568 feet of the Kenai Forma-
tion, The age of the formation is considered by
Wolfe, Hopkins and Leopold (1966) to be late
Oligocene(?), Miocene, and Pliocene onthe basis
of its flora.

QUATERNARY SYSTEM

Pleistocene and Recent Series

The Pleistocene history of the Homer area is
quite complex. According to Karlstrom (1964),
the area probably has been glaciated several
times. The area north of the escarpment crest
is covered by deposits of the Eklutna Glaciation;
whereas deposits of the Naptowne Glaciationoc-
cur in the area east of Homer and along the es-
carpment face, Most of these deposits are thin
and are therefore mapped generally as bedrock
of the Kenai Formation after Barnes and Cobb
(1959, pl. 17).

One of the oldest Quaternary deposits in the
area isthe Pleistocene morainal deposits of Nap-
towne Glaciation, which occurs extensively in
the eastern part of the study area. The moraines
are thin deposits of interbedded sand and gravel,

Undifferentiated Quaternary deposits, which
are considered to be Pleistocene in age, occur
in the northern and western parts of the area.
These deposits may contain pre-Naptowne
glacial drift that has been eroded and redepos-

Unexposed deposits of probable Pleistocene
age underlie thin Recent surficial deposits of the
Homer Spit. Testdrilling on the Spit has indicated
about 300 feet of sediments of glaciofluvial
origin, These deposits probably are related, in
the upper 200 feet at least, to the thick deposits
of glacial material underlying the area at Homer.
The lower 100 feet contains increasing amounts
of clay with sand and gravel beds.

Two coalescing alluvial fans at the eastern
end of Beluga Mudlake consist of sand and gravel
of postglacial age, The thickness of this deposit
is unknown but probably is small,

Flood-plain deposits which occur in thevalley
of Fritz Creek and in a few other creeks consist
of silt, sand, and gravel of post-glacial age. The
deposits are mappable only in the Fritz Creek
area; there they are generally less than 5 feet
thick.

AVAILABILITY OF WATER

Water in the Homer area, both surface and
ground water, is derived from rainfall and snow-
melt. Reports by the U.S. Weather Bureau (1961)
show a maritime climate characterized by mini-
mum precipitation during the spring months and
maximum precipitation during the months of
August through December. (Seetemperature and
precipitation graphs)  Annual precipitation is
about 23 inches at the airport and is about 28
inches on the upland above the escarpment atan
altitude of 1,000 feet. During the months of
May, June, and July, precipitation is deficient
and evaporation and transpirationare believed to
be high, Total recharge in the area is estimated
to be about 5 inches per year, about one-fifth of
the total average annual precipitation, No deter -
minations of evaporation and transpiration are
available for the Homer area.
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measurements were made on Fritz Creek and on
Diamond Creek in May 1962, Because the meas-
urements were made during the period of high
flow in these streams, the results cannot be cor -
related with the annual streamflow patterns of
the area, Discharges recorded are:

May 2 May 18
Fritz Creek 20.1 cfs 34,4 cfs
(13.0 mgd) (22.2 mgd)
Diamond Creek 20,8 cfs 16.3 cfs
(13.4 mgd) (10.5 mgd)

Streamflow records are available on the An-
chor River 1 mile upstream from the mouth
(drainage area 226 square miles). These records
show an average discharge for a 12 year period
of 298 cfs (cubic feet per second) or 193 mgd
(million gallons per day); minimum discharge for
the period was 28 cfs or 18 mgd.

The use of surface water at Homer does not
appear to be practical at the present time, Use
of streamflow would involve long supply lines
and possibly reservoirs for the retention of water
during winter months, However, additional de-
velopment in the area may require future con-
sideration of this source of water to supplement
ground-water supplies.

Ground Water

The Kenai Formation probably constitutes the
most extensive and the most productive aquifer
system in the study area. Ground water is avail-
able to drilled wells throughout the area. Most
of the wells drilled along the bench area yield
less than 10 gpm (gallons per minute), although
none of the wells drilled were tested to their
fullest extent. A larger yield was obtained from
well 4 at the Homer hospital, which penetrated
22 feet of sand. The lower 10 feet of the aquifer
was screened and the well produced about 20
gpm with about 80 feet of drawdown, This gives
a specific capacity of about 0.25 gpm per foot of
drawdown, the largest recorded yield per foot of
drawdown in the Kenai Formation in the bench
area, Most wells drilled in the bench area are
not screened and further testing is warranted.

Wells drilled into the Kenai Formation in the
upland north of the escarpment crest have con-
siderably larger yields. A test well (well 132)
adjacent to Bridge Creek, drilled for the city of
Homer in 1966, produced about 80 gpm with about
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80 feet of drawdown, giving a specific capacity of
1 gpm per foot of drawdown, Other tests in this
area indicate that withdrawals of S0 to 100 gpm
may be possible, Many springs and seeps flow
from the exposed beds of the Kenai Formation
along the escarpment face above Homer., The
average yield of these springs is about 2 gpm.
The springs provide additional ground-water
recharge to the Quaternary deposits onthe lower
bench,

The yield of Quaternary deposits of sand and
gravel in the glaciolacustrine areas of the lower
bench (Qgl) is comparable to the yields of the
Kenai Formation. Most wells in these glacial
deposits have yields of from 5 to 25 gpm. How-
ever, a yield of 70 gpm was reported for well
51 at the Bearfoot Trailer Court in 1959.

The glaciofluvial deposits underlying the
Homer Spit area apparently do not contain fresh
ground water, All test wells drilled to date on
the Spit have produced salty water. The deepest
test well drilled on the Spit (490 feet) ended in
clay and sandstone, probably of the Kenai Forma-
tion,

QUALITY OF WATER

Ground water in the Homer area is typically of
the sodium bicarbonate or calcium bicarbonate
type, and in some areas contains as much as 30
ppm (parts per million) iron as well as combus-
tible gas.

Selected chemical analyses, presented on the
table of chemical analyses of waters, show that
the ground water contains moderate amounts of
dissolved solidsand is probably suitable for most
uses. The hardness ranges from extremely soft
(well 30, 4 ppm)toveryhard (well 102, 206 ppm).
The soft water is generally obtained from the
Tertiary Kenai Formation and the harder water
from the Quaternary deposits. The pH of the
water in the area ranges from 6.7 to 8.5, neither
excessively acid nor excessively alkaline, Fluo-
ride is generally found in small amounts but in
concentrations too small to have any appreciable
effect on the development of tooth enamel in
growing children,

The water quality map shows patterndiagrams
of the chemical types of waters in the Homer
area and suggests distributioninrelationto sub-
surface geologic units,

Objectionable amounts of iron occur in the
ground water throughout much of the area. The
highest iron concentrations, which average about
4 ppm, occur in water in the Quaternary de-
posits of the lowland; generally lower concen-
trations of iron are found in water from the
Kenai Formation, especially in the upland area
north of the escarpment crest, Althoughdata are
meager, there is some indication of a seasonal
variation of iron concentration and a possible
decrease of iron with pumping.

Treatment to remove the iron is usually needed
before the water is suitable for domestic uses.
An iron content of more than 0.3 ppm will give
objectionable taste and stain laundry and cooking
utensils (U.S. Public Health Service, 1962, p, 43).
The iron is apparently fer rous iron which is
readily soluble., Upon contact with air the fer-
rous iron oxidizes rapidly and precipitates as
ferric hydroxide., Treatment by aeration fol-
lowed by filtration removes much of the iron.

Ground water in some areas also contains
methane gas probably derived from the coal
formations, Its presence is noted here princi-
pally because of the hazards of its accidental
ignition and its effect on future water -treatment
practices. Gas is reported to bepresent in many
wells during construction. Quite commonly, the
gas can be ignited as it emerges from hot water
taps in homes, especially in the morning after a
night of nonuse. Serious accidents can occur if
its presence is not recognized, Well drillers
usually recommend venting gas-producing wells,
but further precautions should be exercised in
wells enclosed within buildings.

PROSPECTS FOR FUTURE DEVELOPMENT

In the past, moderate yields inthe Homer area
have been obtained from wells in the Kenai For -
mation and inthe Quaternary deposits. Additional
ground-water development, particularly of the
Kenai Formation on the upland north of the es-
carpment crest, seems feasible. The city of
Homer, in 1966, completed a test-drilling pro-
gram near Bridge Creek. Yields of 50 to 80
gpm have been developed, and it seems probable
that comparable yields can be obtained in the
future from properly constructed and developed
wells in favorable upland areas, The water isof
good quality; the water contains only about 1-2

ppm iron (as compared to about 4 ppm from
wells in the bench areas) and is low in dissolved
solids.

In the future, consideration should be givento
the conjunctive use of ground and surface water
in the Homer area. The sources could be used
alternately depending uponthe seasonof the year.
Although the annual range of streamflow is not
known, it is probable that low flows during the
winter months could be supplemented by the
addition of relatively warm ground water which
would be advantageous because it would prevent
freezing of the distribution lines,

Additional study of surface water and its chem-
ical quality will be required to adequately eval-
uate and plan conjunctive use of surface and
ground water.
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