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GEOLOOY AND GROUND-WATER RESOURCES
OF THE MATANUSKA VALLSY AGRICULTURAL ARTA, ALASKA

w

ABSTRACT

/ fhis report describes the geology and ground-water
m-otmamofmmtmdpommg?rd
development in mt.h}mn Masia, ) m:: %%%,
which covers about 350 scuare miles, is in a wide valley
flanked by rugged mountsins. The valley floor is underlain
mumwammnmwmuu
known at relatively few places. Bedrock in-the.wallep.fleer
S.lupudorkmtqbowthomhdra-n

m unconsolidated deposits

pﬂormmm*%t
include winddlown material distributed generaily over the
mmw“m;mwﬁummmm
mmnmn.ammm-r
throughout the ares, is thought to be of late Wiseonsia
(Manketo) age. Exposures and well logs record at least one
older drift sheet in several localities, and two older




drifts are known to be present at one place in the agricultural
area., These older deposits have no topographie expression in
the valley floor.

The drift includes till, outuuh sand and gr«anl, md
estuarine and lake(?) deposits, o A
deposits in or adjacent to the agricultural ares include end

moraine, lateral moraines, and ground moraine; eskers, erevasse

anc/md other pitted features, river terraces, aed outwash -

flood plains; and an extensive estuarine flat. Stagnation of

the ice was an important phase otfi:;hcuﬁ.cuj:léthh area,
tcnotthonllqnmiudu chiefly to gimetal

l Jlociily siar b 1L Coat
ci.m-! m-—m. iee~block pitting, and

terracing by meltwater streams,

The till, known locally as "hardpar®; is charscteristically
silty or clayey, tough, and relatively impermeable, The youngest
ti11, which is the best known, forms ground moraine in part of
the area and a buried deposit in much of the remainder of it.
Auuuo'hummmumtomm.rmpwm
t411 4s & single sheet, but it appears to be mare. ose con-
Mhmuhuwlymupnmuthow-hmmh
are elosely spaced, m:unc-onlynuurmmw

feet to about 60 or 70 feet thiek; several wells penetrate




till 100 feet or more thick (one section appears to exceed 400 feet),
but it is thought that the thicker sections include twe or more till
units. The chief hydrologic significance of the till is that it forms
a confining layer for artesian aquifers. The till is gemerally not
water bearing except where it contains layers of sand or gravel, and
these are commonly thin and yield only small quantities of water.

The outwash deposits are chiefly sand and sandy gravel.
Boulder gravel is present in some places, especially ui;or-r drainage
courses that were probably near the melting ice. Where well sorted

these materials are fohtinly permeable and transmit water readily.

Outwash deposits of silty sand and poorly sorted silty gravel are much
less permeable. Individual sandy and gravelly beds in the outwash deposits
are commonly thin and interlayered. However, a munber of wells have
penetrated thick deposits of sand; mmch of this sand becomes unstable
under the differences in hydrostatic head commonly produced during
drilling or pumping, and flows into the wells as "quicksand."

Sheetlike outwash deposits just beneath the land surface
in much of the area range in thickness from a few feet to more than
100 feet. Oround water in these deposits is unconfined. In some
places perched or semiperched ground water is present above till,

bedrock, or what may be layers of stream-laid silt,




L_KE

mmmuuwmun They
are known to be as much as 50 to 60 feet thick, and probsbly
mwummmm. They commonly contain
m:mm-am. MII.G‘--MWMQ
data suggest that hu-hd outwash deposite form -4mum

or_falzly-sontinuous layer in an area of more than 10 square
mlles near the community of Palmer, A w«l deposits are also
known to be present in several other parts of the agricultural
“ltn >

This area was overridden by two large valley glaciers
that joined here to form a pledmont ice lobe. The repeated
advance and recession of the ice, the effects of meltwater
streams, and pon!.hl.’ the formation of temperary hlcu,/m-
tributed to the complex stratigraphy of the drift which makes
prediction of the presence and character of aquifers diffieult,

Ground water occurs in the mantle of wind/blown material
(loess and sand) only under special conditions, but the mantle is
important hydrelogieally becsuse it absorbs preeipitation readily, o
Md.in soil nd'hro, ludh to ground-water recharge, and

m “‘ nno!r.
'n:o bedrock, chiefly sandstone, shale, and greenstone

of Cretageous and Tertiary age, is not.ﬂ anwhnt{w
maherdel .




Most wells in the ngricultural area tap sand and gravel
of the outwash “eposits, and household and farm wells finished in
suitable material generally provide dopondabli supplies. Only
a few largerficapacity wells have been constructed. Two wells
belonging to the City of Palmer have produced an average of
about 100,000%:11“ per day since late 1953, and water-level
records suggest that equilibrium of recharge to and discharge
from the aquifer hss been attained near these wells for this
rate of withdrawal, Data provided by test pumping af two wells
in other parts of the zgricultural area suggest that properly
constructed wells, penetrating a sufficient thicknese of favorable
ud?’lﬁr’u;t;'riil, may produce as much as 100 to 200 gallens per
minute or more, However, no information is available regarding
the effect of irregularities of ‘he Jrilt stratigraphy near those
wells on the maintenance of sustained ylelds over long periods,
Except for the relatively heavy pumping of the two munieipal
walls, ground-water withdrawal in the agricultural area has been
on such a small scale and so widely dispersed that: itm:ly
has had a negligible effect on ground-water lmh.

mmapnblminthed-nlmtofm
supplies in this area that cannot be solved by improved well
Wmmthouhttob-mmmamtmmod

suitable water-bearing murul in a=few plm.,fmm

oA, Hord, fifr." b Lyt
~ &
'\mm‘% unet-ble wmuw is )
( A& - T oA

2 )

L e S (v aled (1)
,1ttle or no permsable munu\hm N




Replenishment of the ground water is chiefly from
precipitation. Probably only a small proportion of the amnual
precipitation (which iey=em—the average, about 15 inches) reaches
ﬁho ground-water body, however, and very dry seasons are ac-
corpanied or followed by a marked decline of water levels in e Jong
doop wells, In a few places ut.ar-tablc aqnirars are rochargod
by water from streams, Natural di-elurgo/\iu by supa d -pringa :
into streams and lakes, by evaporation, and by trampirauon)by /

plants,
Ground water in the agricultural area, characteristically

a moderately hu'd nhim-Psnuiu bicarbonate water, is in.

AraR_
general Gniubloqphdldb—w; A few wells

have obtained salty water or water that has objectionable
hardness, iren content or other characteristics. The salt
water is thought to have been trapred in the bedrock since a
tl-vhmumtorounumnmmmrthupnrtofm
region,

The area is divided into six physiographic units to
facilitate deseription of the occurrence of ground water,

Tebudated data in the report include records of 391
wells, whose locations are shown on the geologic map, the logs
of L1 of the wells, mmwmh’fsotﬂ
ground-water samples,




INTRODUCTION

Location and Extent of Area

mnmvmu.motmmmm
Mom‘hms 2 ard
ormmwnmmm(m.f The valley
ormmmuummmmwmmwmuu
msmmummmwouummwumnamtm“a-

fined by P. S. Smith (1939, ple 3)./ e ares desoribed By the

J See list of references at end of report.

A
present nport‘ u-uftu' termed the Matanuska Valley agricultural

area, is best known as ineluding the site of agricultural colonization

undertaken by the f".dml mﬁ in 193§-j/'~l—"“‘ E—
—Mountming

A, A,
g 2 Wﬂww the Talkeetna Mountains and
o Ha woth wd

the Little Susitna River, ud—a—th-—wuﬂl-w- the Knik River and

oty sodh, ond Ollnds fo
WMW cmkmthomrthmtuéooonw

_on the southwest. As thus defined, the area lies apy roximately hom
148°55' and 149°50' west longitude and between 61°25' and 61°45' north

htlt-d&' it covers about 350 square miles.




Figure 1 - Index map showing the loeation of the

Matanuska Valley agricultural area,

(in pocket)




Purpose and Scope of Investigation

The field study on which this report is based was made by

the writer during the period 1949-55, as part of the investigation

of the ground-water resources of Alaska begun b; the U. 5. Geological
N _.Mmi sk lr:-'-t.tl’;
Survey in 1947. The purpose of &oj investigation inwwu !

to map the water-bearing materials and to determire the occurrence,
availability, and quality of ground wate® in the srea., The need

for the compilation and interpretation of geologic and hydrologic

data became important with colonization in 1935, and this need has
increased during the postwar period of comtinuing development, Most
of the inhabitants depend upompwells for their water supply, and those
taking up new land in undeveloped areas have lacked information on

the availability of ground water, MNore extemsive utilization of ground
water, possibly including irrigation, undoubtedly will come in the
future.

Geologic features were mapped on aserial photographs and the
data later transferred to a base map, The base used was taken from
parts of the Sutton, Matenuska, Eklutna, Houston, and Knik sheets, - £
Army Map Service;) Ui—Si=Ammy, Seme mapping was(also my- the more
recent mhmp B-8, C~6, C-7, and C-8 quadrangles, U. 5. Geological
Survey. mtmotnllun--d-, and a series of periodie
observations of water levels in u;pohd wells was continued through-

out the field study. mun-asummnodwm
Geological Survey, using 16 jet-percussion and eable-tool methods.




Four quantitative tests of squifer characteristics were made by
pumping wells under controlled conditions, Cuttings from wells and
samples of unconsolidated sediment from outerops were examined

to determine their texture and composition, The permeability of
several small undisturbed sarples was determined in the field

with a variable~head permeameter (Vensel, 1942, p. 64). Samples
of water were collected from representative wells for chemical

nna.lyti.l.

"M U (a N
Data ‘representing 391 wells are tebwhebed in table 5;
A

the locations of the wells are shown on plate 1. In addition,

drillers' logs of L1 wells are listed in table 4, and data—obbained

27
by chemical ml,r’h of water samples are listed in table 3,

Tha
ﬂﬁt—mﬁm‘hr investigation was made under the super-
vision of D, J., Cederstrom, district geologist oé=bhe—Ground.later

kd.dm 1 %
Bnnlh, ¥. J. Shn#xterq Re Mo ¥aller and G, W, Whetstone of the

,\Wm;xummmm the field wark.
Leonard Reynelds, Gecrge Ramsey, and Glenn Ramsey drilled the test
wells constructed as part of the investigation. =, C. Casey,

De A. Morris, D, C. Phillips, Clifford Shaw, M. J. Slaughter,
R. M. Waller, and G, VW, Whetatone made many water-level measurements

and Mr, Waller determined the altitudes of several wells by instrumental
levelling,




Previoys Investigations

The geology of the Matanuska Valley agricultural area or
of parts of hhubnumin several reports. Capps (1940)
dlscussed the geology of AALS general region. Martin and Kats (1912)
deseribed that part of the area near Moose and Eska Cruka.#_u‘ld Landes
(1927) the district between the Knik and Matamuska Rivers. /\hrhtrc-
(3996) included the area discussed in the presemt report Ln:; ;7'”“ el
showing the land forms of the larger area bordering the head of Cook
Inlet. Roskie (1946) deseribed the physical geography of the agri-
cultural area in a report on soils andhlllooud:iuonl. The writer
(1953) has given a preliminary description of ; geology and ground-

water resources. Other papers, including those by Black (1951)
(nsa,m'r), ’ Péwk el othars (19573,
Karlstrom (1955); Kellogg and Nygard (1951), Martin (1942), iockie p-12-13)
A s (19557 155E) S gy sarel Abey (1530) A
(1942), Stump etk (1955), and Tuek (1938), have been devoted to

special problems relating to the geology of the area.

Acimowledgments

For many courtesies the writer is indebted so/:c'.'w. ¥ilsen
and his staff of the Soil Conservation Service, gf Palmer, Alaska;
to D. Lo Irwin, A. K. Miek, and staff, Alaska Agricultural Experiment
Station, Palmer; and to officials of the City of Palmer, The Alaska




Mc-tndnpcdwmuuwmtuwrc test
arilling. R, T. Nathews, Alaska Public Works, Anshorage, made avell-
able facilities of the Palmer water system, then under construstion,
for pumping tests. \Janes Hurley gave the writer coples of well logs
from the files of the Alaska Rural Rehabilitation Corporation. The
Matanuska Valley Pair Association permitted the use of storage space.
mmm-mmmhunrkmmda. C. Stetsen,
and M. P. Billings ené X. ¥. Mather, and J. P. Miller, of Harvard
M‘:::itw, and C. E. Stanma) of Tufts University, for their discussion
of many suggestions rsgarding the writer's work.
Without exception, residents of the area permitted access

to wells on their property or provided information regarding them.
‘Semuel Cotten, James and Albert Frey, Henry LaRoss, . R. NMoffitt,
and Thomas Moffitt, who have drilled many wells in the agricultural

, deseribed thelr experience and gave the writer much valuable
information. The cooperation o:f Jul;nu Toods, Henry Liebing, and
Loren McKechnie facilitated the construction and testing of test wokiS .
The owners of the observation wells listed u_mw
permitted use of their wells fos-shie-purnozs, 2nd J. C. Saldwin,
Ted Busby, !ionry LaRose, F. B. Limn, Loren McKechnie, G, E. Murphy,
Oscar Tryek,, lﬂl woodl( and personnel of the Alaskas Agricultural

Experiment Station made many periodic water-level mneasurements,




CEOGRAPHY
Climate

The climate of the eastern part of the Cook Inlet lowland,
which includes the Matanuska Valley agricultural area, is the result
of a combination of marine and continental influences. Near the ocean
but separated from it by the Chugach Mountains, the lowland lacks both
the high precipitation of areas bordering the Gulf of Alaska and the
temperature extremes of the interior of the Territory. Dale (1956) has
described the climate of the Matanuska Valley.

Climatological data have been collected at several localities
in the agricultural area in recent years. The longest record is that for
the Alaska Agricultural Eyperiment Station near Matanuska. Selected data
for this locality are presented in table 1. 9 For some years of record the
total precipitation in the Matanmuska Valley has been as much as one-third
greater or less than the mean, The mean total seasonal snowfall is nearly
4 f.et/ but the annual departure “rom the mean may be as great as half this
amount. In most years the winter and spring are relatively dry, and about
two-thirds of the annual precipitation occurs during the S-month peried
June-October.

Wide departures from the mean temperature are well illustrated by
variations in the length of the growing season. The last spring frost
commonly occurs in late May, and the earliest autumn frost in late August
or September. During a total of 35 years for which records are available

the length of the growing season averaged 106 days but ranged from 59 to

140 days.
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Midsummer temperatures in the agricultural area commonly range
from 45° to 70° F; temperatures as high as 80° F are unusual. The winters
are moderately cold, but periods during which the temperature reaches -20°
to -30°F are usually short. The autumn'freese-up" comes in October or

November, and seasonal frost commonly reaches depths of 6 feet or more.
The ground begins to thaw in April or May, but seasonal frost may persist
beneath the surface in protected spots as late as July.

Appreciable microclimatic variation occurs within the agricultural
area, perhaps because of differences in topography or because of other
influences. The geographic distribution of light summer showers, and
geographic variations in the occurrence of frosts in spring and sutumn are
particularly noticeable. For example, the average length of the growing
season at Weather Bureau station Palmer 1N, at Palmer (about 6 miles north-
east of the Experiment Station) was 26 days longer than that at the
Experiment Station during the period 1542-55,

The seasonal distribution of rainfall (there being little rain
early in the growing season), the wide departure from the mean precipita-
tion during many seasons, and the late spring and early autumn frosts during
many years are responsible for a measure of uncertainty in crop yields in

the agricultural area.




The dominant wind of this region, known locally as the
wMatanuska wind,” is from the mortheast. It is an autumn and winter

wind and sometimes blows almost contimuously for several days or longer.
Weather Bureau records indicate that gusts reaching 50 miles per bour or
more occur during the more severe storms. The "Kpik wind,"™ produced by
thﬂno!umlcdrfmthouulfofmm-ﬂngdmthcmVallcy,
is relatively varm. During late winter and spring it brings mild weather
and, in many years, removes much of the snow cover from the agricultural
area before the ground begins to thaw.

Topography ani Drainage
The Matanuska Valley agricultural area lies in a wide, flat-
floored valley formed by the merging of the Matanuska and Knik valleys at
the eastern end of Knik Arm (fig. 2). The valley is bounded by rugged
mountains which rise abruptly above its floor. In the Chugach Mountains,
at the southern edge of the valley, Pioneer Peak rises to an altitude
greater than 6,300 feet; several other peaks surpass 4,000 feet, and

altitudes of 3,000 feet are common. Along the northern edge of the val ley,

peaks in the Talkeetna Mountains reach altitudes of 3,000 t005,000 feet.




Figure 2. - Physiographic units in the Matanuska

Valley agricultural area.

(in pocket)




Although the altitude of the valley. floor ranges from
tide level at Knik Arm to 1,000 feet at the base of Wishbone
Hill, the local relief is commohly not more than 100 to 200
feet. (See figwme 2 for the locations of geographic features
nemed.) Bodenburg Butte, which is almost 800 feet higher tham

A/
the surrounding lowland, and sewew&l, similar hills of rock

provide greater relief. The bluffs along the Matanuska River
north of Palmer rise 200 to 300 feet above the river flood
plain,

Most of the valley floor is a gently rolling surface
crossed by narrpw, flat-floored stream courses. Tﬁe hills and
intervening valleys commonly trend southwestward; this
characteristic is shown most conspicuously by two lihear
series of lakes near Wasilla, but}iﬁ repeated by many smaller
features. Exceptions to this general orientation of toro=-
graphic features inelude southwerd-trending, parallel hills
and valleys in the northwestern pq:}t of the area; irregular
hills and swales and windihg ridges near Moos® Creek and
between Palmer and the Agricultural Experiment Station; and
a series of benches and wide flats near the Matanuska and
Knik Rivers and along the north side of Kaik Arm.

Most of the area drains into the Matanuska and Knik
Rivers, although the Little Susitna River drains part of-the
.hortharnfsootianzor_thnhnraaﬁand séveral small streams flow
directly into Knik Arm. Drainage is poor in many inter-
stream tracts; there are large areas of swampy ground, and
shallow lakes occupy many of the depressions.

16 ) Knti Riverf2o0ds annually I1d July or fugust whén

-11-




ﬁakn Goorgo, nlpoundqd by'lnik q1acior, drnina‘as a roault or
1ts overflow and the roaulﬁing oroiion or the 150 along one
edge /br the glaoior.

Vegetation

In its natural state most of the area discussed in this
teport was forested. White spruce, cottonwood, aspen, and
birch are characteristic of the well drained soils, Willow
grows on many types of deposite. Black spruce is common in
some bogs. Alder grows both in moist spots on the lowland and,
with willows, on the mountain slopes bordering the valley.

The altitude orjiiée line is commonly %500 feet or less but
is higher in many ravines. Trees in this erea are shallow-
pooted and easily blown down, amd windfdlls are common in
forests composed of older trees. Fire, largely accompenying

settlement and railroad construction, has burned over many

parts of the valley floor. Edtensive burned areas &are now
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covered by second-growth forest, Other burns, especially near tree
line, have not begcome reforested but are covered by fireweed and
grasses. losses, udgu,mdmuumcominpmlydrunod
tracts throughout the agricultural area, and also form the ground
cover in much of the forested land.

The flats along Knik Arm m) or recently have b«n} sub ject
to tidal flooding; over most of their area they bear only small
salt-tolerant plants. The wide flood plains of the Matanuska and
Knik Rivers are practically bare of vegetation because at some time
during every season or two the gravel bars either are submerged or

are removed and rebuilt during the shifting of bralded channels,

T e

\:ﬁota

Culture

uaronltofthcnnﬂuofgoldinthohlkom
Mountains, the settlement at Knlk was established in 1898’::'&!\.
site of an Indian /muo and Russian mission, In 1916 the Alasia
Railroad was extended through the Matanuska Valley, and where it crossed

thotrdlbommﬁmdthoMunnuimthoec—uﬂ.tyor
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¥Wasilla was established. Matanuska grew at the junction of the

main line and a spur line leading to the Matanuska Valley coal fields.
After the establishment of the agricultural colony in 1935 the center
of population of the valley shifted toward the community of Palmer.

The population of Palmer is about 1,000, Wasilla is much
smaller, and only a few families remain in Matanuska and Knik. There
are now more than 300 full-time and paurt-time farms operating in the
Matanuska Valley (Mick and Johnson, 1954, p. 238). Jm rural population,
which i mbabl;:\“m 2,000, 1.&.%“

it -, Vo TEFTRextah, - around Hostlla snd-to thewsst and-south.

The agricultural area is traversed by the main line of the
Alaska Railroad, which passes through Matanuska and Wasilla northward
to Fairbanks., A branch of the railroad extends from Matanuska through
Palmer to Jonesville, on Eska Creek. The Glenn Highway begins at
Anchorage, about 50 miles southwest of Palmer; it extends through Pal-
mer and into the interior of Alaska by way of the upper Matamuska
Valley. Baily bus-serviee links Wasilla, Palmer;and Anchorage. All
the settled sections of the valley lie on a road net maintained by
the Alaska Road Commission. Air travel has long been popular in this
area, as elsewhere in Alaska; several small local fields have been

used, and a new airport was completed at Palmer in 1950,

Development of agriculture in the area has continued singe
establishment of the agricultural ooloy dairy products, potatoes,




and truck crops are the most important farm products. Stone (1950)
has described the history of the agricultural colony.

Consolidated Rocks

The bedrock expused adjacent to the agricultural area has

been deseribed in several reports, inecluding those by Martin and
Kats (1912), Landes (1927), Capps (1940), and Barnes (1953). The

Talkeetna Mountains, to the north, are composed mlnly of igneous

rocks, chiefly granitic intrusive rocks (lnuoi.o?) m

of lavas and tuffes; Cretaceous and Tertiary sedimentary rocks form

the south flank of the mountains. Meseseic rocks in the Chugach

Mountains, to the south, include granitiec intrusive rocks, metamorphosed
sedimentary rocks (chiefly slate, ardillite, and graywacke), and

groenstone, Martin and Kats (1912, p. 72-75, pls. 15, 15)W’ =

hers deoeleped .1{:»—/~ a fed Jome
the straight front of the Talkeetna Mountains

Sl

of —faulting) they delieve that the course of the Little Susitna River
is approximately along the f;ﬂt}"d‘;mm from the point where the
stream emerges from the mountains, More recent work by the Geclogical
Survey shows the presence of coal-bearing rocks of Tertiary age nerth
of the Little Susitna River (Barnes, 1953, p. 4); these rocks,, ;w:
other evidence, indicate that the mountain front rather than th;
stream course marks the western extension of the fault for at least
10 miles west of the mouth of the Little Susitna River canyon (Barnes,
F. F., persomal communication, 1956)., Martin and Kats (1912, p. T4)

=15~
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Figure 3, - Map Mnli fface of-bedreek near

Palmer,




suggest also that the relatively straight front of the Chugach
Mountains, to the south, may be due to faulting, but they do net
mwmuzm.mucgnmu.

J,u_ %sm el ’M 3
Cretaceous sedimentary rocks, down the Matanuska
A

Valley to Noose ONO(S' Conglomerate
and sandstone exposed in eiml] hills south of Palmer may be the
southwestward extension of these rocks, GConglomerate, sandstone,
shale, and coal of Tertiary age are exposad in the Eska Creek-
Wishbone Hill-Moose Creek area. Coal has been mined there, and at
Houston at the northwestern corner of the agricultural area.

Fishbene Hill; atthe nerthenstern corner of the egricultural eree;

4is a-synclinal hill held up by theTertiary Eska conglomerate:—

Exposures along the Matanuska River and Moose and Wolverine Creeks

show that in the northeastern part of the agricultural area the

sedimentary rocks cemmeply strike northesst and are folded and rault.od/' v
Covynd M Mh""mde f—.,c ﬁ-ﬁ.w’
A The & data are omﬁuﬁ—wﬁm\to permit conclusions

regarding the composition and structure of the sedimentary rocks

of Pats
beneath the valley floor farther n-t.?a- their depth of burial beneath

the overlying unconsolidated deposite,

k.t"‘mt - w.,C:s.;
—— HMgure 3 shows wenm of the bed=-

D f e _frankatt
" 7 preek sm a relatively small area near Palmer, D@ wesl= and southwest-
A

trending ridges at Palmer and at Bodenburg Butte and the deep valley
between them are conspicuous features of the bedrock surface.
Glacial erosion and perhaps preglacial stream erovicn are responsible




for these features, but itf seems likely that their position and
form have been controlled by other factors such as lithology,
the strike of the beds, or the presence of fault zones. Any or
all of these factors may have been important, but it is thought
that faulting was probably the most significent. As-wesnoted
iln-epreceding paragraph, Martin and Katz;éuéqestqd that fault-
ing has occurred along what is now the front of the Chugach
Mountains{ and recent mapping by R. G. Gastil (535 Eng. Det.
(Terrain), Army Map Service, U. 3. Army, personal communication,

1956)Asuggests the presence of fault zones.

Unconsolidated Beposits

Juaternary unconsolidated deposits, chiefly glacial drift,
cover the bedrock in most of the agricultural area. The drift
consists of (1) deposits laid down over the valley floor
generally when the ice lay in or near this area; and (2) modern
outwash-etrean and estuarine deposits laid down far from the
existing glaciers. The nonglacial deposits include wind?ﬁloun
material, alluvial fans, talus, and frost-disturbed materials.

It has not been whown whether the existing Matanuska and
EKnik Glaciers are remnants of the more extensive glaciers which
once extended across the agricultural area or whether those
large glaciers melted oonpletel and were later succeeded by

5 Y
the modern ones.f,Distinction;ef—Pleistocene and Recent deposits

in this areakiaJthorerorq not attempted, and in this report

all the unconsolidated deposits are designated simply
Quaternary deposits.




~nek eyraerres
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and of unconsolideted sits u of swamp d g "nd the mantle

of windtlowr ratler

mel!
water.

T411 ("raydpan*)

"ragrental vneonsolidated rma‘srial denostic vy or rlacial
odifieatior v rumning water, 7Tt is charscterictlically
ungorited, corsisting roek fragments that ¢ glze ! clax boulders,

However, melt water ‘g active ir narv rlaces wleore £i1) ‘s derasite” “eneath
and at the morpins of the fce, and tre de-nait ray therec ore conta?

ascociated witl r rrace into gtrear and -ond se imente,

hag been irmerfectly washed and rey he ecalled irb! trarily eitter t111 »r ~oorly
soried gravel, Tr addition, some t11]1 rrolnbly containg sorted sediment

from older de-osits eroded by the ice, ™1 18 beat cor-1dere? one #rn° merber

contimiong =eries of materisls; the other end member ir wellesorted drift

as grave or sand (¥lint, 1947, r. 103).

The till in thig area is corronly rray. Tt is commoscd




o

chiefly
.of subangular to rounded n a matrix of mixed sand,
Jah - P
silt, and clay. The skemss p/from granules to bouldersj)

tinvAoonaiut chiefly of the rocks charscteristie of the
adjacent mountains, and to a 1esser extent of t/he sedimentary
rocks exposed in the Matanuska Valley. Except where very
gsandy the till is massive, compact, and tough. It is
aifficult to excavate and is known locally as "hardpan".
Peaturés tnot-moddly the massive till locally include’
(1) thin layers of telL-aort;d gand or sandy gravel (ssample 7,
f1g. &) (2) ireegular streaks of poorly sorted Swmmy( sandy,
or silty material; and (3) a mantle of}?ﬁﬁéé&? ;;ndy silt
that covers the +111 on some pdlltops and slopes. The layers
of sgnd and gravel, commonly a few inches to a few feet
thick, seem to Dbe similar to henses and stringtg“gausortad
material found in till {n the United States4(!o;n:er, 1923,
p. 285). They were probably deposited by small subglacial
streams that flowed temporarily upon t111 beneath ice before
being covered by additionsl till. The irregular gtreaks
differ less merkedly from the enclosing till than do the
sendy layers(; they are attributed to loocal varistions in
deposition. The mantle of poorly sorted material, commonly
en; to €i¥ reet thick, 1s thought to be gqperglacial drift,
part of the abletion mepaine that covered the glacier
aurface’ during melting of the jce. The sandy layers have
been found in geveral outcrops and many wells in this area.

The available evidence suggests that they are of limited

and irregular extent, but there may be large numbers of

them in the ti1l. The irregular streaks and the mantle




/

are probably widely distributed also, but there are relatively

few exposures and{iiiso features h;;;\tharororaﬁ

—

been observed
in only a few places.
The till of tho lntanuaka Valloy agricultural area is "
C oppproter v d o b Loitusotid  ord o 3vaidy
relatively 1nporlsableﬁx§ wet in some places, especially
where i=4» aandy\ As a e, ho;egggfcénly the layers of
send or gravel yield water freely, and these, because of
limited extent, in only small quantities,
Two pdints regarding the identification of till should
be emphasized: (1) t$ill is defined on the basis of mode of

deposition but in areas of past glaciation this origin eem »wcsf"

omdy be inferred from lithologic and other deta; and (2) the

only tests of the correctness of this inference are the con-
sistency of the data used =nd the agreement of the inference
with the known or inferred regionesl history. Because of its
wide range in character and its similarity to several other
sedimentary materials, till is difficult to identify in
many exposures. But till encountered in drilling is even
more difficult to identigy, particularly becesuse the buried

materials are seldom seen in the undisturbed state. The

distribution, thickness, and character of the buried till
are inferred from informestion provided chiefly by well logs,
and it is therefore pertinent to mention the evidenece on
which the interpretation is based.
A har) +©

Till suweh—a® that exposed at the surface in some
places was 1dent1riod in several wells by means of chunks
of undisturbed material recovered with the cuttings, or by
corpelation with beds exposed nearby on the bas%ggftufzgyence

of deposits and depth below the land surface. éaht§1t111 is
«20-




ehnracterized by compact sones that stand open for several feet or more

helow the casing during cable-tool drilling, and that consist of a tough

d
matrix of mixed clay, eilt, and send with mbedﬂod stonee, 'n some places

thepe mones alternate with softer material that covee (see loge of wells

Li5a and 4L5c, table 4), Mud formed from this till by drilling comronly
contains sand and broken pebbles, and intervals showm {n drillere' logs as

mmd with rravel® or "mud with gravel and boulders” are thought generelly to

be ti11. Trese several characteristics -- "he way in whiech much of the material
gtands open ahead of the casing during drilling, the common nresence of only
thin relatively -ermeable mones in the material, and the character of the

dri1l cutiinge — rerve to suggest that a gubsurface formation is till even
where undisturbed sammles are not obtained,

711 is the chief or important component of the congnlcuous end moraine
which marks the farthest extent of the ice west of Goose Bay and Big Lake,
just bevond the agricultural area, "he latersl moraines which rmark the upper
edpes of the ice along the valley walls of the mountain slones flanking the
valley, and the ground rmoraine whieh forrs the landsurface in much of the
western nart of the agricultural area, elso are commosed of t111, The ground
moraine was derosited by the ice, and its surface probably has been little
modified exgept by the denosition of a thin mantle of gravelly material upon
it and by local melt-water erosion. Only a few wells have passed completely
through the ground moraire, Tn four wells near Wasilla (59s, 597, 599, and
¢21a) the thickness of the deposit averages 70 feet, Fowever, the ground
moraine is 10 to 20 feet thick in the bluff at Goose Bay, to the southwest,
and probably is considerably thinner than 70 feet over mueh of the vestern

partofﬂmagﬁwlhmlaru,uhenthogluinmﬁduthmtothon:t.

2




) AL ket ;-, il A ‘; ‘
sce in much of the western part of the agricultural ared.

deposi?&on o{ a thin mantle of gravelly ggxerial upon it o

r

£or locel meltwater erosion. only & f&w wells have passed
completely through the ﬂround ggraine. In four wells near
wasilla (596a, 597, 599 ﬁﬂd 6213) the thickness of the
deposit averages 7Q/f/et. waever, “the ground moraine is

10 to 20 feet hhick in the bluff at Gooae Bay, to the south-
west, and, probably is considerably thinner than 7Q\faet over
much of the western part of the agricultural area, where
tﬁé %#2:::2 wider than to the east.

Over much of the agricultural area east of Wasilla,
and west and north of the Matanuska River}till that is con-
sidered the eastward extension of the ground moraine is
covered by outwas%/aand and gravel. Where wells have passed
through the tillj&‘jgoé;ogiy zanges . from about 10 feet to
about 60 or 70 teeﬁgtatut. geveral wells penetrate till

100 feet or more thick, and a few well logs record much

thicker sections. L

A large number of wellg énd several eXposures show
older drift beneath the aurface or near-surface till. Many
of the data are summarized by plate 2 and figure 6, and
detailed information is tabulated in the well records and
well logs. An abandoned well near well 305 (see log, table
L) penetrated "blue mud” and "blue mud and shalerock" beneath

outwash gravel that in turn lies beneath till; the blue




gud is thought to be an older ti1l that contains shale frag-
ments near its base. Wells 442 (Kneff), 448 (Linn), and

4,96 (Valley Christian Childrens Home) are thoﬁshﬁLgigqfto
have encountered two tills. Two wells (4Lb5a and uuséﬁ at

the Agricultural Experiment gtation passed through two layers
of till and reached a third. It is inferred from the logs
that these three tills are geparate sedimentary units} this

o&ioluiton is confirmed for the upper two layers by, hgiro

Vurer, At WD STIVD S o *Il. R—Q A é-,uu

T ﬂ‘-‘" Ak ‘
llPﬂzinﬂni—S%fiignl, which show that thay are continuous
. r— ~ )

laterally near the wells. ‘/éKL(ﬁlug
geveral thick sections of till penetrated”;y wells4a;e
thought to represent two or more till units. Well L (Lazy
Mountain Childrens Home) penetrates till from the surface to
a depth of at least 308 feet, with the exception of send and
gravel in tha,interval frem 260 to 280 feet. é;gg;;ogic

Ary AL (P 9_-:I MN _.L‘;,\ '\: A P e &M{ﬁ\ t-a , T
A water in till)- shnm3~that

this body of sand and gravel is of limited extent; 1t is
considerably thicker than the layers of sorted material
commonly found in t111 in the sgricultural srea, however,
and the writer pelieves that it mey be & remnant of an out=-
wash depo_slt, eroded and later covered by till. If thise
interpretation is valid the aquifer geparetes two tills.
Moreover, the 260-foot section of ti11 above the sand and

, known
gravel is seversal times thicker then mostdsections of till
west of the river near here, and it seems likely that this

thick upper till also represents more than one depositional

unit.

-23=




What appears to be a L12-foot section of till, with a

h of 307 feet, is

possible stratigraphic break at a dept

recorded by




the log of well 257 (Wallace). Vells 256 (Mayr), to the south, and

258 (Diedrick), to the north, penetrated till 140(?) and 168 feet
thick, respectively, The disparity in thickness seems greater than
in a So'n?fe il dc{-osif,

would be expected, even considering the differences in altitude of

the wells and the irregularity that characterizes drift stratigraphy.
24 7 &y

The differences-in-altitude—of-the water levels in wells ,\258--%','

FiAS s
539, 450, and 645 feet, respectively—and the lack of consistent change
from one well to the others show that the aquifers are not freely

interconnected, All these facts, together-—with 'tﬁé character of the
aquifer materials (interlayered gravel, sand, and clay, apparently
not similar to the sandy layers found in the till elsewhere in the

agricultural srea) suggest that,the thick till imthis treet re~ -

present® several a;pu'nt-o ik units.

Boulder pavements in till exposed in the bluff at
Goose Bay may indicate unconformities in the section there, but
the field evidence is not conclusive, Evidence for the age of the
drift (see discussion of late Cuaternary history) is consistent
ﬂththohtomouumofthopromoofmthmmmlw

at GCoose Bay, however.




tream osi s
OQutwash-

Thase

wkn outwash depositgfthax cover much of the Matanuska
Valley agridultural area, include both drift laid down near
the ice that once covered the aarea and deposits like those
of the modern Matanuska and Knik Rivers, formed some distance
from the ice. All these deposits are predominantly sand,
pebbly sand, and sandy gravel, with lesser proportions of
gravel, silty sand, and silt. According to usage common
among local inhabitehls and drillers, =z gravel is any Bandy
@@#dtvent containing stonmes. This local usage is of necessity
followed in most of the well records and logs in this report

beceuse detailed descriptions of the materials could not be
4

VAl

obtained. A smadl part of thokd:iﬁ% is so poorly sorted that

it resembles till. The other extreme of sorting, represented
it A

Tl
by porous gravel composed of pebbles and cobblesiwtthod% sand,

aiggaibblpraaont locally. PFigure 4 illustrates the particle-
size composition of outwash sand; the absence of large
proportions of silt and clay is well shown by these graphs.
Boulder gravel is commonest in the northeastern part
of the agricultural area, in terraces near Palmer and in the
rough ground near Moose and Eska Creeks. The occurrence of
boul ders there is attributed to short distance of transport
from the ice. Boulder gravel hasig}ggfgg;g'fdﬁndiin several

other parts of the agricultural area, particularly in
drainage courses that led from the melting ice.




Many wells have pentrated relatively clean sand or silty sand in
layers that range from a few feet to perhans as mmch ag 223 feet irn thickness
(although the very thiek pections are thought to include lake derosits as

well as those of outwagh streams)., “ome logs record no difficulty in well
oonst:mction, but in -ny vells the sand became "quick" (loose saturated
sand, mgnde{ in t.h- \n‘hr) during the drilling, In a few vells even pebbly

sand heaved into the casing,
Tt is generally recognised that quickeand is formed from ordinary soturated
ssnd by unbalanced hy-'rostatie rressure that keeps it suspended in the water,

As soon as thatmlnnoeofmlm iumtorodtlu %tua
2 @ (23 . a
and assumes its former firm condition, A% and {ine pa

more readily than coarser materials, presumably becsuse a lesser head

difference is required to susrend these finer materials, This mechanism

ig thourht to exlain the oecurrence of most of the quicksand renorted in the
logs of wells drilled in the agrieultural area, Tt has been suggested,

however, trat for some quicksand thip temmorarily unbalanced condition may

be due to nroverties of the materinl itcelf (see, for evasmple, Tersaghi and

“eek, 1948, p, 100), This instability of the material may be due to the presence

of clay or ine silt, the particles of which are bonded by oriented water




molecules (Grim, 1951, p. 11); movement is thought to be
produced by the application of stress or by a slight increase
in the amount of water, which changes gpo orientation of the
water molecules and breaks the bonds,_iﬁgioksand recorded

above the water table in wells 160 (Baner) and 182 (Rebarchek)
e e, -

nay have been .a-reswit-of isturbisse by the drill,ing, afber

mmw%"‘&r 48Zn "saturated by the drilline
wator.k:Perhaps the presence of silt aend a small amount of
clay fecilitates the formation of quicksand in other placés
where the material is disturbed below the water table.

Exposures show that bedding is well or moderstely well
developed in the sand and gravel. Extensive exposures
generslly show, however, that individual beds in a section
pinch and thin out laterally. Crossbedding and channel-and-
£i11 structures are common. Layers of silt are included in

the sand and gravel in many places. Other materials, such
as till, peat, and fine-grained sediments deposited in
ponds, are present locally.

The surficial outwash-stream deposits of the area have
been mapped (pl. 1) as a number of &istinct units. However,
as is po}nted out in the Log;:dior the map, some are grada-
tional :;ﬁh one another. All these deposits were lalid down
by glacial meltwa ter, meny of them on or against the ice;
melting of the ice during and after deposition led to
slumping end pitting of the adjecent deppsits. This drift

is therefore designated on the map as outwash-stiream




deposits, with—additional dissinmctiom—us areas of pitted

DL A oy

deposits, eskers, and crevasse rillingsﬂ The uodern deposits

of the Knik and Matanuska Rivers are shown as separate udits;

they differ from most of the older deposits in hawvingbeen

[

laid down farther from the ice, and seem to be on the

average somewhat finer grained.




_ m landforms and history of the outwash deposits are
diocussed ““*’3“7' (Trainer 1953, snd-snother- report-in-
preparstion)s Pitting of the deposits, as a result of the melting
of buried ice, and terracing by mlt,\i—atcr streams are considered
among the mest important processes in the development of the land-
scape in the agricultural area., The areal distribution of pits can
be estimated from plate 1. Only a few of the uoinl prominent terraces
are shown on that map but nearly all of the area mapped as outwash
deposits has been terraced.

Many stream terraces near Palmer are underlain by till that
has a gravel cover comonly less than 20 to 30 feet thiek (see, for
example, records of wells 1, 2, 340, 343, 364, 370, 371, 372, 375,
table 5). In addition, well records (623, 6307), a few outerops of
111 (pl. 1), and poor surfase drainage on terraces along the nerth

side of Kaik Arm in the western part of the agricultural area suggest

that gravel on the t111 there (18 aleo| thin, Probebly the cower
§Pve !
ot gravel nﬁouh of these terraces is merely theload that was in tran-

sit along the flood plain, Where the surface of one of these terraces
ilmhdnmdmwmordthmsumthstunma

beneath it at shallow m; uhm tho surface is well drained the
'\) =Ry

thickness of the ;rml oom“mt b. determined from other evidence.




Near the Matanuska River north of Palmer the terrace
oh which Palmer stands is underlain by till that has a gravel
cover loeally not more than-!iii to thDroat thick., At least
half the well logs available for the wide terrace south of
Palmer record a layer of coarser material ("boulders™;
"boulders and gravef’q "coarse gravel"™), commonly 30 to 50
feet thick, that lies just bBneath the surfacoc,(g?e, for
edample, records or logs of wells 1h2, 143, 154, 160, 162,
165, 176, 182, 187, 189, and 195)<) Beneath this coarse
material is finer alluvium ("sand™ or "gravel and sand") or

locally what may be till. Stump and others (1956, p. 70)

e A
noye that this broad surface south of Palnor,qtogotherwwith

other surfaces at Bodenburg Butte and farther east, are
remnants of & fan built southward by the Matanuska River.
The near-surface layer of coarse gravel dschhilpeterigl -t
composing the fan.

The preceding paragraphs describe outwash-stream

deposits at or just beneath the land surface. In a large

part of the agricultural area older glacial dri:fiwfuried

by the surfdce or near-surface till, 1ncludesfsand and
gravel. Tables 4 and 5 record the available data regarding
the distribution end character of these older deposits, and
part of this information is summarized in plate 2. In general
both the .surficial and the older, buried outwash-stream
deposits are relatively permeable. The surficial deposits are

commonly well drained except in places where they are under-
laid by till at shallow depths. Becsause of Lhelir-siekificance
_as.aguifers all ihese—eubwash-streem-deposite-eare-considered-

Ain-deteil -in the -diseussion of ground weter; in-enother-section \
- <0f_this reports 3i \




Deposits Formed and Wa

Estuarine Deposits.- Glacial elay, silt, and sand
are carried into Knik Arm by the Ma tanuska and Knik Rivers.
Most of this new sediment is reworked by tidal currents, and
probably much of it is carried into Cook Inlet. Extensive
bars that appear to be fairly stable may be seen in the
estuary at low tide, howewer, =nd 1t is possible that they
are being dbuilt at present. Wide bench?fike features or
flats underlain by tough, impermesble clay and silt border
the hesd of Knik Arm near Matanuska (pl. 1) on the north
side of the estuary =nd near Eklutna, outside the agricultural
area, on the south side. These flats, which stand 20 to 30
feet above rean sea level, are partly flooded by very high
tides; they are thought to owe thelr smooth upper surfaces
to continuing slow tidal deposition upon older bars. Where
s11t and clay are at the land surfsce, as south and southwest

of Matenuska, the ground 1s marshy. Stream-laid sand is

at the surfsce in the intervening betterfdrained aress, but

the estusrine clay and silt probably extend beneath this
aand. A 200-foot hole drilled at Matanuska by the 2laska
Reilroad is reported (Bruce Cannon, ‘lacka Rallroed,
personal communication, 1955) to have ppenetrated clay and
silt throughout its entire depth, emcept for sand neer the
surface.

On the assumption that the flats west of Matenuska

and near Eklutna are modified bars similar to those that

1T




now stand slightly sbove low-tide level in the estuary, the
writer believes they were formed chiefly at & time when the
cea was-several feet higher, relative to the land surface,
than it is at present. They hay he_ve been built higher
by the deposits of very high tides at any time since they

vere formed.

Lake(?) Deposits.- Sandy ornﬁr—m gsediments

4#[, MA'%-*:_)— e
in two parts of the agricultursl area are thought to have
been deposited in lekes. These deposits, which are known
el arrtnkass O Qe

only from,,s-&bm-&utu,vare near the aigricultural

o B e 1

Experiment/;it.at?.?}a__and,; south of Palmer.

af‘ o (pal AT I

The}depos‘ito near the Experiment Siation %s described
es'mud in the older well logs. Comparison of these logs
vwith dsta obtained from drilling observed by the writer
(wekls LL5a and Lh5c) suggests that the deposits oonsistf
predominently of f£ine silty sand with elay and some coerser

Fiai P
material; generally saturated, and at meny places

! ot e
formg quicksend during drilling. The deposid is more than
100 feet thick in ‘sol&e places. It is widely distributed

)&u.&_a -.».',Zf b A vy
in the ares near the Experiment Station (typieal logs &re
listed in remarks that accompeny the log of well L37).

The thickness of the depos!st,; the predominance of fine-
grained materials, the presence of silt-clay laminae in the
sand, and the gcarcity of gravel beds suggest deposition in
Lodka. or. ,wi.m\_ Lok ord
. 'The materials are not predoninantly,vchm,
Nobdey Lhe C ,Qx.z,-«-\..

. An

a
appreciable part of 4;;:} clay carried into she body of water
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probably would have been floeculated ard demosited if tle usler hed heen
galine or brackigh, The relatively small -rerortion of clay precent vgrests
trat the sediment was derosited 'r fyesh water; the body of water is thousht
to Yave beer a lake but it may concelvably heve been an estuary fresghened at
ite uper end by the inflow of fresh water,

Tt seems likely that lakes would have formed here during glacial e~isodes,
and that tke relations between ice rovement and *the forration and deptruction
of the lakes would have been complex, "his nart of the wvalley Tloor st ‘ave
been overridden revnecatedly by the Knik Claeler and rertaps by tre Matamusla
Glacler. Yany commlex effects may result from eombinations of ?.lnci;l erosion
and derosition, melt-unter erosion =nd denosition, lake “emosition, and the
deformation of Jeposits by moving lee, Tt is to be expeeicd, 'f?-érr\:f'nre, trat
the stratigrapiy of the drift in *vis -~art of the valley ‘s more complex tham
that in other -erta, The sandy and silty derosits recorded hy the locs
rerregent several different d/tfwoaf.t'iorml units,

Fine sand that becomes quick when disturbed has been encountered by
many vells in the terrace south of “almer, Tetailed informatior is ~rovided
by the log of well 195, wich records what appears to be 2 single de osit
of sand from 77 to 240(7) feet below the surfagce, Alternating layers of
stable sand ond of mand thet heaved Into the easing vere nenctrated during drilling,
Tt is thought that mueh of the stable sand remained stable only beeasuse of the
long column of water kept in the casing during the drilling, c“ame of the sard,
hovever (such as that at 110 feet), was found to be stable under rirning, “everel
vells near 195 (154, Vohan; 160, Besuer; 176, Crowther; table 4; 213, Dodds,
table 5; and others) also encountered gquicksend, Although detalls are mot
given Ly the logs, this send probably is nredominantly fine grained, ‘ell 210
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(Webb) 1s reported to have penetrated £9 feet of coarse sand before being
commleted, It seems likely that this sand was in part quicksand, othervise
the well nresumably would have been completed at a shallower denth, Tt is
interesting to note that the thick sand in the subsurface south of "almer
lies in or over the buried bedrock valley (fig. 3). The deposits thet include
this suﬂmonbobooldwthlnmﬁmhmtoﬂnmmfmmﬂlu
the terrace, Necause they are thick and are predominantly send and silty sand,
unlike the altermating thin beds of sand and gravel characteristie of the
outvash-stream sediments in the agrieultural area, the writer conecludes that
these derosits were probably laid down in a pond or lake, Tt is nossible

that they are ‘eltaic (sandy) devosits formed in en estuary, although the
cormon absenee of clay layers scems to argue againgt this internretation,

Part of the lake(?) denosits in the subsurface near the Fxperiment “tation
rmay be the southwestward extension of this send, but there is insufficient
evidence to demonstrate such a relation, The Jenosits that underlie the

area near the Fxperiment Station are of reveral differert ages; those in

the subsurface near ’almer anpear to represent one depositional unit vhich

may be older than the t1ll shown by a few well logs in the terrace south of

"almer,
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‘ ﬁ,'ﬂ:on deposits are the parent material of the soil in most

or th. “/l?\-‘::l-y"i (ALLA" LH*V‘-’

,,llator erosion of the loess mantle errtlnt. The high
permeability of the material, the presence ot the vegetative cover,
and the low rainfall intensity make surface runoff negligible. Wind
erosion, exeept on bare alluvial flats, was insignificant prior to
the introduction of agriculture in this area. A% present wind
erosion is a serious problem in some cleared agrieultural land,
particularly in the path of winter storms moving down the Matanuska

Valley.

Other deposits
Several other types of deposits--alluvial fans, talus,

and accumilations of frost-disturbed material--are present along the

mountain walls of the valley, They are of relatively small areal

’ ‘,..M‘f' MA:((, fore _‘,Z,t" t,:{t ¢
extent but they are pomublo mdﬁ.f\:.wm /

A

alie fdw Adin and Anon
, W’nm Peat is being de-

A

posited in lakes and marshy tracts throughout the agricultural area.
Deposits of calcareous marl oseur in and beside some of the lakes
(m and Bekhart, 1956). Deposits of reworked gravel, sand, and
lilt. are present along the channels of nonglacial streams on the

valley floor. Beaver Jams and lake ramparts——ridges of sand and




gravel built by ice-push, may be see at many of the lakes

in the apgricultural ares,

Perennially Frozen Ground (Permefrost)

Perennially frozen ground has been found in several
places in the agricultural area., Three of these localities,
61l in bogs, are shown on plate 1 as follows: 2% miles south-
east of Wasilla, 2-3/4 miles east-southesst of Wasilla, and

23 miles west of the Experiment Stetion. Dachnowski-Stokes

(1941) describes another locality, in a bog three-querters

of e mile south of Palmer., N o doubt perennielly frozen
pround is present in many other poorly drained tracts in
this area., So far as the writer is aware, however, it has
never been found here in well drained ground., The presence
of these restricted bodies of perennially frozen eround in
this region, where they could not form now because the mean
annual air temperature is several degrees above freezing, is
considered due to their gpreservation, since a colder episode,
in places where they are well insulated or otherwise protected
from thewing. Similar bodies of perennially frozen ground
have been found in the Anchorage area, (ReuMs Wdlletr; Uy S,
Ceological Survey, personal communication, 1957), south of
Knik Arm, and in the Kenai Lowland (Karlstrom, 1955a, p. 133~
134), sotth of Cook Inlet,

The writer found no evidence suggesting that perennielly
frozen ground has been widespread in this aree, or that in
bogs such as those cited it has extended very far beyond

the present borders of the bogs.
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Late atern sto

The Cook Inlet Basin, of which this area is a part,

has been an area of subsidence and deposition during
Quaternary and perhaps part of Tertiary time, while the

ad jacent higher regions have been upliffed and eroded
(Payne, 1955). The chief mountains and velleys of the
repgion surrounding the Matanuska Valley agricultural area
were probably formed under the control of lithology ahd
regional structure, and must have been the dominant
features of the preglacial topography. However, glaciation
produced important changes in topographic details, so that
the present topography is considerably different from that
of preglacial time., The walls of the main valley and of
its tributaries have been steepened, and the valleys
widened, by glacial erosion., Deposition by ice and by
streams and in standing water has partly filled the

velleys and given them relativelysmooth floors.
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Mu.abyiuamﬁcmmdm standing water has partly filled g
the valleys and given them relatively smooth floors.

Lateral moraines on the mtainnlhofthominnllq

{-(?"A,«i.(/ W
and of some of its tributaries, and rounded stones in deposits at higher

levels, are evidence of two or more glacial m.s.m

m—m—w&n—nw , Jihat is believed to

- bo a unm, older drift sheet is exposed farther—west along Knik Axywwf' / Otoa,
o m i#f‘o@omﬁ south of Knik Arm in the valley of Mdutna —
c:-_-;n(r. N. V. Karlstrom, U. 3. Geological Survey, personal communieation,
1955). Submurface geeleghe—end-hydrologhe data presented in this report

show that there are three buried tills st the Agricultural Experisent

Station and suggest thet two or more buried till sheets are present at
several other places in the agricultural ares, Several glaciations
are thus known to have affected this region, It hes undoubtedly bsen
glaciated repeatedly during Quatermary time,

Ice from the Knik Valley wes evidently a more effecctive eroding
agent in the Knik Arm lowland thmﬁi&tmn icef during cach glacial
episode the Knik ice, much closer to its source, mﬁt have reached this
area sooler and remained aetive later than that from the Matanuska

Velley. This more effeetive erosion is ahown b, several lines of cﬁm‘:

the vide mouth of the Ealk Valley, itk o oa1y amall hills % the hard, /1o /-
W

/'u Qo e.pke

b4
Chugagh~ Wd left near the surface (Bodenburg Butte l.nd other bed-
rock hills, which are probably part of the preglacial divido between
the Matanuska and Knik Rivers); the conspicuous truncated spurs along




the front of the Chugaech Mountains; and the lesser altitude of the
bedroek surface beneath the valley floor (where it is known) in the
southern part of the valley, as compared with that @n the softer

rm"mhtothcwtha/& prye
The older glacial driﬁ“hu no surf:ce expression in the topo-

graphy of the valley floor, and the-elder-giselaldrift—of -the valley
wekl e el a ﬁ‘-‘f 2%“; wWEG
Gwor 15 therefore known only from -date The drift in

the northern part of the agricultural u-u, vtun.:.or eo-plum. '

seems to record a relatively simple sequense of glacial advanees and
retreats and periods of erosion and deposition by nlt;lur streams,

Subsurface data Mﬁm—-ﬂb—b&mw that the sequence o
’lut-l.& k
ofmmoltdatod«pedh“ohmhmcqmmw W

north, Itmnhumtmllmuquwthwm
of temperary lakes there during episodes of glacial retreat, and in
part to the concentration of -1t:ut.or streams in that part of the
valley floor during later stages of the periods of deglaciatiom.
mmn.rmmmm#m,mummm

&

- L '7‘/' Kool
hylsttrmuluhlprmm-, roruthohndmtminnutoftho

agricultural area, The brief summary below describes the formation
of the surface and near-surface deposits and the development of the

topography of the valley floor,




The last ice tongue in the agricultural ares extended
a few miles west of what is now Big Lake, where its end
moraine forms several prominent north-south bands of hills.
During deglaciation the ice over most of the velley floor
north of the present Knik Arm became stagnant. The Knik
ice may have remained active longer than the Matanuska ice
because its source was closer to the agricultural ares, but
eventually it also became stagnant. Outwash stream eroded
the hills of ground moraine exposed by melting of the ice,
iy deposited gravel and sand around and upon blocks of
stagnant ice, and they repeatedly trenohed”these deposits,
The terraces thus formed, togtthvr'withEZ:é pitaiﬁﬁiﬁzgjzﬁg‘
melting of buried ice and the collapse of the overlying
materiel, are among the more conspicuous features of the
valley floor. Meltwater streams from the now-separated
Matanuska and Knik Glaciers were at first independent, but
the Matanuska streams mighated southward as lower parts of
the valley floor were uncovered, and finally all the melts
water from both glaciers flowed southwestward elong what is

now Enik Arm. Sea level gradually rose from its low position

of the glackal maxiinm)and eventually salt water moved into

part of the lower reach of the Matanuska-Knik valley, form-
ing Knik Arm., Estuarine deposits above the level of the
present average high tides suggest that sea level was
somewhat higher then it is now, relative to the lend surface,

at least once during possglacial time. The presence of g




thick estuarine sediments at the community of Matanuska
(base of seoction not reached in & hole drilled 170 feet
below the present sea level), and the low altitude of the
broad valley floor of the Knik River, further suggest that,
during some part of postglacial time, the estuary has
extended up the Knik valley somewhat farther than it does
now, It is clear that the postglacial history of the

estuary, end hence of the streams tribusary to it, has been

complex.

During and after deglaciation nonglacial processes
modified the landscape., Windblown sediment, chiefly silt,
was deposited upon the greater part of the valley fl@or and
the marginel uplands. Alluvial fens and talus accumulated
along the valley walls. The many lakes én the surface of
the glaciel drift have been modified by the sceumulation
of leke and organic deposits, and some have been completely
Tilled.

Karlstrom (1955b) presents a chronology of late
Pleistocene and Recent events in the Cook Inlet region, and
he (1957) and Miller and Dobfovolny (1957) discuss some
of the older drift deposits exposed in this region, The age
of the old, buried drift deposits in the agricultural area
and rheir'relation to those older exposed deposits are not
known, but it seems likely that the buried denosits #epresent

at least part of the deposite which Karlstrom has nemed.
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The surficial drift in the agricultural area has not
been dated precisely but radiocarbon dating of samples
from nearby areas provides an approximate minimum age for
it., An outwash deposit near Anchorage, outside the end
moraine of the last glacial advance and apparently formed

during or shortly after the climax of that advance, is

11,600%300 rediocarbon years old (semple W~ 5&0-/; Miller

_/ The prefix W indicates thet the sample was dated in the
laboratory of the U, S, Geologicel Survey in Washington, D, C,

and Dobrovolny, 1957). Peat from a bog 6,000 feet in front
of the present berminus of the Matanuska Glacier, about 50
miles east of the apricultural area and in a locality not
overridden by ice since formation of the bog, has been
dated at 8,0001300 years (W-431; J. R, Williams, U, S,
Geologigal Survey, personal communication, 1957). The
maximum age of the surficial drift in the esgricultural area
is less firmly established, Wood ffom peat in the bluff at
Coose Bay is older than 38,000 years (Rubin and Suess,
1955, p. 486), Although this is not an absolute age and

is thus indefinite, it sugpests thet the overlying drift
may include deposits that represent a considerable span

of time, The overlying deposits include a lower gravel

and an upper till that extends nearly to the land surface,

The till may be interpreted as inecludihg more than one

L3




depositionel unit, jf local boulder pavements in it are
considered to represent unconformities.
partly on the basis of other rediocarbon eges for

materiel from the Knik Arm region (some of which have since
been reviged after re-analysis), and partly by gorrelation
with deposits in other areas, the voungest drift in the
agricultural erea has been tentatively correlated with the
deposits of late wisconsin age of the nidwestern United

Stetes (Karlstrom, 19523 péwé and others, 1953, P. 12-133;

prainer, 1953, ps 1b). The dates cited above, considered

in relation to recently published radiocerbon dates from
the midwestern United States and elsewhere, seem to be
consistent with this correlation. Karlstrom (1957)
believes that the last major glaciation (the Naptowne] in
the Cook Inlet region, during which the gurficial deposits
of the agricultural area were formed, 1s the correlative
of all ra ther than part of the Wisconsin glacial stage

of the midwestern United States.
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If the Memdesdo correlation #and the 8 OOO-year dzte

cited above are accepted)it is necessary to conclude that

the actiwe front of the Matanuske Gledier receded &0 miles

or more, from the end morsine to the position of the dated

bog, in perhaps 3,000 yeasrs or less. Such rececsion is

considered rezsonable becsuse of evidence of widecpre=d
01““—‘ rLAs

starnationa}n the egricultursl area and becsuse there seem

to be no prominent end morsines between this aree and the

modern glecler.




GROUND WATFR

Prineciples of Occurrenee

Pelow a certain lavd in the near-surface rart of the earth's crust

the voids between fragments in unconsolidated sediments and the figsures

and other openings in consolidated rocks are saturated with water under
hvdrostatie nressure, The upper surface of this sone of saturation s the

vater table, and vater in this smone 1s ground water. Between the water table

and the land surfece is a gope of aeration, in whieh the pores and other openings
may be either nartly or entirely full of water, but the water is held by
molecular attraction and does not drain by gravity,

Ground water is derived by infiltration of vreeinitation, direetly from
rainfsll or indirectly from the melting -f snow and from bodies of surface
water, The water rmoves downward through the sone of aeration until it reaches
the water table; it then mcves under the force of gravity from ~oints of
Figher to noints of lower hydrostatic head until it is discharged naturally
through seepe and srrings into streams or lakes, or by evaporatiom, or by
transriratior by rlants, Artificia)l discharge takes nlace from wells or
otlter artificial excavationg extending helow the water table,

The poro-~ity and nermeability of rock materials are of rarticular
rmortance in determining their water-bearing character. The porosity of
a material, its ~roverty of eontaining openings, may be exrressed as the

pronortion of total volume of these onenings to the total volume of rock




material., The porosity of unconsolidated sediments Idice
those-found—t THTE™®rea commonly ranges from perhaps 20 to
LO percent for sands and gravels to as much as 80 or 90
percent for some newlygdeposited claxﬂ. Fine-grained

materiasls such as olayfnayffﬁs;g?;}ﬁ}contain mach more water

per unit volume then coarser materials, but because their
water is in lerge part held by moleculer forces and will not
drain under gravity the fine sediments are much less effective
water-transmitting materiesls then the coarser ones. The
permeability of ‘a'material, its capacity for trensmitting
water under pressure, thus depends on both the porosity of
the meterial and the #ize of its pores.




In some places in the zone of utuﬂuon the bodies of water-

bearing material, or aguifers, lie between M of roht!.vo].y
impermeable material, If an aquifer and such confindng hnil m

suf ficiently extensive and have sufficlient slope away from the plase
where the water emters the aquires the water moves through the aquifer
under prusm; it rises above the level of the top of the aquifer

in wells that plerce the overlying confining material. M w

(,Aea_,

o)l

water is cenﬁnod)u' m water. Where the water is um

o there is no water table lt. which the saturated zone and zone

,}),_).,rd P f e \

of asration meet. m,mmlem'u‘uom ¢
u'u‘?

nrfuo“ilmlmtoﬂuumubh,mmwlhmm

distribution of head in the artesian aquifer, may be construsted.

Vater moves into and out of an artesian aquifer at places where the
confining bed is M,’}L-;mihw, or sufficiently permeable / fra b% )
to permit this movement.

facaq
flm“ﬂfﬁumﬁnmwnuummm

zone of aeration may be surrounded by more permeable material. If
she-upper-sunfaga-af such an impermeable mass ra—bekow-thetand sure-
faee-and is ufnci.cnuy extensive, it may hold tnthe permsuble material
MAL(L Auaﬁu-d.(
u.Jq pmnmmtumummm
water t.ahlo in the swrrounding um.qm streams, marshes, and lakes
are at places where the water table and the land surface meet; such

mark
bodies of water are therefore commonly considered to -ho the loced

"Md..p‘\




position of the water table. Lakes and other bodies of surface water
may be perched upon impermeable material, however, and caution must
be used in interpreting such surface features as indicators of the

M\—'-’L
Jeeal water table,

The Matanuska Valley agricultural area is in a wide valley

floored with unconsolidated deposits, chiefly glacial drift, that

represent several episodes of glasial advance and retreat. The Mﬁ-&

M of the materials that form aquifers and confining beds is there-

ad -ﬁé actrvasl
fore complex. The chief aquifers are MM and gravel

wiltiralis, Fiam,
laid down by Mmﬂgum till and /bodrock are aqulfers

of minor importance,
The outwash deposits are of two chief forms. The first
oonlim of M@h deposits that lie just beneath the land surface,
li ,,_.,t' o c( d
{n thickness from a few fest to 100 feet or more, in soms Aiteis 74
T S A’M {mt&(} 'L‘—)f-h;\_&‘c\ &,t\n, {{‘,‘_ ‘tj‘{kﬁ
‘W‘M have been completely pene-
mmwnmmymmunnmsm«mk. The greund-
water in these deposits is unconfined-—that is, it oceurs under water-
table eonditions. In some places the water is perched upon layers of
what appears to be stream-laid silt or eclay, or upon till or bedrock.

@Afttlje--k
The thickest m1dopuua are between Bodenburg Butte and the




MMmmummmwumammumM.mmm
farm and household wells obtain mmall quantities of water from these deposits,

Larger supplies (100 g‘m' or more) might be obtained from properly developed

wells in the outwash devosits ;bm they are sufficiently permeable and where
e sufficient thickness of the aquifer i1s penmetrated, Tn part of the terrace
south of Palmer a =and that easily becomes quick was encountered by many of
the existing wells, This unstable sand seems to be present chiefly in the
bedroek m.ﬁey that Mrliec this nart of the agricultural area (fig, 3).

The other outwash denosits are buried bemesth ti11, They are known to
be ss mueh as 50 to €0 feet thick, and nrobably are considerably thicker in
some places, They commonly contain confined, or artesian, ground water, Vell
logs and data from rwmping tests sugrest that outwash send and gravel form a
cortiruous or nearly continuous buried layer or sheet in an area of more than
10 square miles north and west of "almer, S%imilar devosits underlie several
smaller tracts elsewhere in the agricultural area, Tt is consistent with the
geology of the area that these be coneidered rarts of a single more or less
continuous sreet, Available subsurface data are insufficient to econfirm this
hyrothesis, but they justify the conclusion that ertesian eonditions probably
are cresent in much of the agrieultural area, including plaees where only small
or negligible quantities of water can be obtained from shallow water-table
aquifers. The artesian aquifers are of nomuniform character; they nrobably are
of variable thickness and grain-size commosition from nlace to place and are
characterized by lateral discontimity of beds. In these claracteristice they

are similar to many nonglacial strear derosits,




obtained from shallow water-table aquifers in only limited or nodfghh
quantities. The artesian aquifers are of nonuniform MW
probably are of variable thickness and grain-sise uq:uina? froa
plase to place and mmmtududwnmdamuwofba’!
In these characteristies they are similar to many nonglacial stream
deposits,

Despite the irregular character of the buried deposits near
Palmer it appears that their aveswge water-transmitting capaeity is
relatively uniform over a fair part of their known extent. The eity

of Palmer has p-pod about 100,000 gpd from these deposits since ;é[b
autumn of 1953, and water-level records suggest that ecullibrium of
recharge to and discharge from the aquifer has been attained. The
squifer also provides many dependable farn and household water suppliss
Subsurface data pertaining to arteslan aquifers near the
Agricultural Experiment Station show that stratigraphic and hydro-

logie eondiunnn thoro are complex and muech less regular than near

/2\&0;. ’1.,’

Palmer, Wﬂno—g‘dnod material that tends to become
it el ia, wells et fo dook L_“j‘u.,f

quicksand during drilling and pu-ping} vo-the
coarser and-lesseommon materials., Lateral changes in the water-
transmitting capacity of the aquifer, shown by hydrologic data, may

fe i il
be due to thinning of the aquifer,\intmaluuon of more and less per-

fo
meable bodl,ﬁmuon of the aquifer material into less perm‘}:o:blo

material, u-f"a combination of such factors. Supplies of 100-200




gpm or more can be obtained from wells finished in favorable material
amd properly developed, but the effect of the irregular stratigrephy
of the aguifers on the maintenance of such discharge rates over long

periods is not known,
The chief hydrologie significance of the till in the agri-

A f},ri LA
cultural area ie ¥bs function as confinlng beds for the artesian aquifers.

The t11l is in general poorly pornublo, although 190&11:!\& yleldy
small quantities of water M\_t_hd_i}_ti_mﬂ of sandy ngt-ri;l ;.nit.
™11 that is present at or near the land surface in much of the agricul-
tural area makes the aquisition of shallow anm difficult or,
locally, even impossible.
The bedrock [Ls/alsg\poorly permesble, It yields water only
trealionn and

wtoode r‘m“r
from fruturu.‘w-ﬂthb ot be predicted with assurance

on the basis of data from the few exposures. Records of the few existing

wells in bedrock show that the frequency of fractures is considerably

different in nearby localities. . ’ area
‘the near fost or fot 1 we)ls is/limi
only/small of yells/are ed 3
are fjivorable.

Several of the roek wells have obtained

M mﬁ'? -u’.?i;_(.‘ g .(a,‘f— (t‘t.‘-au'g( -‘g’ T L vvui \--":U-‘L'




Ground water in the agricultural area is in general suitable

for human consumption, although a few wolls have obtained salty water

f e A o o’ f

or water that ha -bjnt:lomb mm, u-on oontont.,, or other . itee e
_a_

characteristics., The water is of ﬁ moderately hard calcium-magnesium
blearbonate type.c L P L’

'1;,._;,b/ ~s

Resharge of the gro\md-nt.r 'is chiefly from precipitation.
Probebly only a small proportion of the amnual precipitation reaches
the water beody, and very dry seasons are accompanied or followed by a
conspicuous decline of water levels in many wells, Water-table aguifers
i1 the terrace south of Palmer and in the area near Bodenburg Butte
reseive underground flow from the Matanuska River. lMovement of stream
nwwmpoudh_alu*knouwthoumumnrnlmmd
smaller streams, Natural discharge is by seeps and springs into streams
and lakes, by evaporation, and by transpiration by plants.

Detailed quantitative ground-water informetion is available

for relatively few localities in the agricultural area, The areas

of withdrawal of ground water are well distributed throughout the

soenllicad

ssttled parts of the area, and except for pumpage by the eity of
Palmer the withdrawal of water has probably had a negligible effect
on ground-water levels. The only ground-water problems observed that
cannot be solved by improved well construction are thought to be due
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ummm-«mmlonmnmnn—h
1
w.,ww It appears that

o
the cuantity of ground water available is 7!!101-“ to meet reasonable
e
future needs, pﬂioﬂuhitmmhmum-p‘cdu4m

in "‘f“""’ It is possible that in some places m;z: the aqul fers
Arr. fkluQ oA [}u. ALy

misht not provids moderately large supplics fancicug-jasisds, sush ¢
supplies could be obtained for -hox-t.pu-imrér such uses as supplemental
irrigation. The complexity of the ltrltignphy of glacial drift,
partisularly h:iﬁiru sueh_as Ahis one vhere two large trunk glasiers
joined to form a piedmont ice lobe, makes prediction of the lesation

and characteristics of aquifers diffieult. Available subsurface data
suggest that most wells drilled for household or farm water supplies,

in the bdt.uuf-hm parts of the agricultural area, at least, will be
successful., However, careful test drnnn()dmhp-nt. and pumping

will be required to provide adequate information for each losality where <«

large ground-water suppypo-.;-o desired.

cter of k
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Palmer and Bodenburg Butte, in the eastern part of the agrieultural area,
Stldom
The known occurrences of bedrock there are MW figure 3.




T & Several wells obtain adequate household water supplies
from bedrock (gee records of the following wells in table 5:
MeKenzie, 24; Falk, 70; McKinlpy, 8 0; ﬁtézfy, 137; Thume,

wrs Dabhet

146; and Moffitt, 22?y§\qther wells, ({Thuma, 147, and Mehan,

A
376) yield only small supplies. The records of wells 70 and
146 report water at several levels that are interpreted as
fractured zones in thé rock. Bedrock examined at surface
exposures is relatively tmpermeable; pbrobably none of it
transmits water readily except throuéh feractures. The rock
is exposed in so few places thet there is no satisfactory way
of predicting where fractures are most likely to be fbresent.
well 80 was drilleé& nearly 90 feet into greenstone before a
water-bearing fracture was enfSountered. One well (147) -
the Thuka property extends 117 feet into bedrock (shzle?);

it passes through two water-bearing zones and yieldéjgggigpd.

A second well (146), nearby, extends only 16 feet into the

e
rock; it hao—hctn«Pumped et the rate of & gpm for 42 hour%r’

and wmee bailed at 16 gpm for a short period.

On the basis offdata from existing wells the wbiter

ground-wster supplies from the bedrock iIn the eastern part
e id T 5

of the agricultursl area, but that some holes%dgitied ”é
would-be drpy. It is not considered likely that lerge
quantities of water c ould be obtained from the bedrock.

In most places except perhaps along the Mqtanuska

/l—-LIJ.:{ A

River recharge of water to the bedrock must bg-from over-
]




lying unconsclidated deposits.

The old slesughtershouse well (144), in rock, 2nd the
cld hospital well (135), vhich may have penetrated rock,
obtained sslt water (see section on Juellty of Water). Two
other wells, probably also in Pelmer, are reported to have
obtained salt water from what mey be bedrock. Eecausc
cever-l other bedrock wells in the vicinity of Felmer have
produced water of good qualit?)it is assumed that the highlyf
minerslized wster ceme from small bodies of saline water
trepped in the rock. It 1s probebly old sea water, modified

by chemicel reaction while in the rock; it is not modern

gclt water from Kmnik Arm., The l%feliqpod of encountering
oA ahe
highly mineralized water in new|bedroec :vgllé\eannot be
- YT u*
estimated; it is quite possible thagwany new well would

encounter sufh water.
7411 ("hardpan")

About 25 wells have obtained water from til1ll in the
tatanuska Valley agricultursal ares, although a number of
these produgfed insufficient supplies and have been

sbandoned or deepened.

Bhe toughffsixiy and clayey till is commonly impervious;
somewhat
sendy, less compact ©ill transmits watée more readily and in

/)
some places yields small supplies to lerge-diameter wells.
The permeability of sand layers in the till, on the other hand,
is comparable with that of surficial outwash sand. Where till

lies near the .lend surface, bodies

54




of surf:ee water or bodles of ground water in grnvel‘w be perched «

above it; where t.in lies lmmediately below the wat.ol: table, water in
reasonable quantity may not be available in the upper part of the
saturated zone.

In most places where wells obtain water from till the water
occurs in sand or gravel layers or und; zones in the till., These
permeable layers are commonly ci‘\root*:"o‘: 1-35 -bhicimess, as in the
Nash (6), Venne (22), Moore (230), and Bailey (343) wells, but some
thicker water-bearing zones have been found. The Withey well (474)
obtains water from a 2j-foot sone of sandy materialy a Geeologiecal
Survey test well (3) in till penctreted £ foot of coarse ssnd, 7 feet
of gravel and ,k“rm of fine and medium sand before passing into till
again at a depth of 26 feet. In some wells (as Beechik, 5; Heeker,
320, and Bagon, 371a) several widely separated water-bearing layers
were encountered, _

A 20-foot aquifer of sand and gravel in till supplied water
to well L, at the hq Mountain Childrens Home, during one winter., The

water initially m-oﬁ” feet above the top of the aguifer, but with

continuing withdrawal the water level declined until after }.ﬁ;:nthl only
/

';“}m of the aquifer was still saturated, It was estimated that about
400,000 galloms had been pumped from the well, The relatively rapid
unwatering of the aquifer indicates that recharge to it is much slower
than the rate of withdrawal (an average of about 3,300 gpd), and—it~4s
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Water obtained from sand or gravel layers in till is probably
derived from the till itself by downward percolation; if this is
correct the quantity of water obtaindble from one of these aquifers
depends not only on the permeability of the till and the size of the
well which collests the water but also upen the roof area of the
aquifer, Mramhdutm-dﬁnonmlﬂdlhmmmt
tap sand layers in till (see records of wells 3"‘”;;75 shows that
these thin aquifers are not effectively interconnected.

Relatively soft, loose till reported to yleld water to some

G o'éd W‘—JW“» Md";-‘ c Sex 7‘5‘—‘}'& \Vj
shallow wells (for example, well4e) may be superglacial till, more
A

pormi.blo than the hard, ﬂ"?‘,"" till at greater dwpt.hJ Z

C Agai ﬁ'/,r';_ 1R ta

o A “ &
" The areal distribution and frequency of fractures cutting

the till, ud/:;:tmkl of sandy till, cannot be estimated bocause of the
i.mdofquacy of exposures. If these features are widely distributed
they may be of mlwtm.mmomardmtofumm
the land surface in areas of ground moraine. 1f they are coumon i&

-some—places they may conirol the local effectiveness of the till as an

artesian confining layer, fn Anu placiag
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Artesian water has been obtained in several parts of the
lphdtmlnmhynuothupauwtminumhhnd
and gravel (fig. 6).| llnhlm,.ﬁmthmulhmmtcm
wmmwmdm-uwomm-mmmmm

Ann alZon
reliable (fig. l),u—m emuns.uumumm

ﬂﬂ-d-«tzﬁﬂ- [ ‘& T

layer. W-&%ﬂ) _showp that the thickness and

—paat) eaﬁ-n L.

ronotmunl”minomar. The till was evidently laid

upon an irregular surface; the variations in its thickness and mzzho _
A,W:‘ L
shape of its upper surface are probably dus both to 4 /walf'

and to htu;m erosion. /f Pm water table in the overlying

sand and gravel differs considerably from the pressure surface of the
ST
deeper m.znn water. In depressioms on the buried till the water
¢IA1
table a ].onr than the pressure surface. In some plu.s where the

¥

un _-:n-ly to the land surfsce, as about one e mile north of
,@% above the till and is relatively close to

the land surface.
/M(( ©

Springs issuing from till mm Seepage from thin
sand layers in till may be seen in the east bluff of the Matanuska river
about half a mile north of the highway bridge. Some seeps may derive
their water from more permeable till present locally just beneath the

) o

land surfsce. The flow of water from seeps the writer hes observed is

not sufficient for more than small supplies, but it presents a drainage
problem in some places where the till is to be excavated.




The yields of wells in till are small at bu} antB most of the
{0 Ao A

4 |

wells probably p;o imdoquat.dj\éﬁr .‘a”pori'.fod léf years. The Cook well
(338) ylelded about 50 gpd in 1949 but has been dry singe the dry
summer of 1950, The Kibbe well (586) yielded 150 gpd for some time
after it was dug in 1949, but later prwod.-lfhgﬁ;ronablo supuly and
was replaced by a drilled well. A Geological Survey test well (3)

was pumped steadily at the rate of 30 goh over a 3-hour period with

a drawdown of 19 feet, but it seems unlikely that this rate eould have
been maintained for a long period. —Fhe-recovery of water levels in

wcouie slenily

some wells in t.m‘ ie-elow) an extreme example is the old Bradley
well (607), a large-diameter dug well, in which the water level re-

f= == BN
quired /71 days to recover after 250 gallons had been pumped in

A A
o as

u mut... ' i . // :17' .- J
Altfe« L He tl o an el —

A
bearing material, the development of ground water supplies from ity oveR —

—intinited qu-t.uu7 must be considered because of the need for water

supply in areas of ground moraine already settled \and, because of
VR IP O

possible future needs in such areas that are potentielsgricuttursl—tamds
Outwash Sand and Gravel

. In the Matenuska Valley agricultural area %4
“ - A f; ; A:Mcfu.cff.u -
A gravel, gravel, and part of the sand the outwash dopociu/m
% Lo

goodnur-buriunmmuhmmthqm saturated. llut./)nl.h !

[ oy TS




obtain their water from these materials. ‘Finer and "dirtier"
materials that areat:gt oart or the outwash denosits, chiefly
silty gravel and fine silty sand, do not form ﬂroductive
aquifers. |

Tn a large pert of the agricultursl srea ground water is
present under weter-table conditions. The form of the water
table in the eastern vnars of the apricultural =res js shown
by figure 7. A:ie;ignén;;lﬂnae surface contours are shown for
a similar srea by figure 8. The water table and prasaure
surface do not coincide, although they are close in meny
places. Both these maps are based on measurements made over
a period of years, but the probable fluctuations of the weter
levels ere mueh less than the contour interval used, and the
generzl forms of the water table and ﬁ;&ﬁsure surface are
eonsidered to be those shown by the contours.

Apparent irregularities in the form of the water table,
fowmd in many placeg; are due in pert to the vresence of !
relatively impermeable material. Perched ground water has
been found in several localities and is probably fairly common
in the agricultural aree. In other places where imperviaus
materisl is present, holes that reach the assumed level of
the general water table are reported to have been dry.

In several wells (339, 340, 341, 342, 3Lk, 345, 346,
and 350) about oné mile north of Palmer perched water in +/:
gravel and -a£3;;f>1£ ghe‘ﬁfper part of the underlying till
stands considerably higher than water in several deeper wells

ol
nearby that pass through the till or that do not emcounter it.

§Y a




Figure 4. - Particle-size distribution in samples

of water-bearing raterials.

(in pocket)
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East eand southeast of Bodenburg Butt“o/\ the Brown (42), Rippy

(43), and Bastian (4k) wells onoonntoro&—'ejfz_ax_dapxha_or
}‘ﬂ_.‘, Ffaw

[y
128 to 35 feet. In other wells wiiltqwa few hundred feet

to the west and southwest (Kirk, 45, 47; Gallagher, 46) the

statiec water level




is 53 to 58 below the surface; several bodies of perched water were
reported in well 46, one at 34 feet, It seems likely that all these

uuamuumﬁmewumum
fre A (0
water, mwmmmumm\a-ym-ma-m

silt such as may be seen in abandoned channels on the modern flood
plains in this area.
WWWM
P smﬂl holu report-d (Max Sherrod, Falmer, personal co-nluuoa,
1951) to have been dug near the railroad north of Palmer and south of /.
Matanuska Riveny) ome near the railroad curve obtained water but the
others reached till within a few feet of the surface and were dry.
Several shallow dug wells in Wasilla encountered a layer of till or
till-like material as much as a few feet thick at about the level of
the water uui; those that did not obtain water above the impervious
layer were continued through it to water-bearing gravel beneath., Three
wells (Nelson, 103; Brewer, 104; and Sandvik, 105) south of Bodenburg
Buttcm”tolﬂfutdnp/alwmntctabhhm.uh
nearby wells to the east and south, is about 50 feet below the sur-
face., The logs of wells 103 and 104 record gravel without giving
any reason why the wells were drilled farther below the water table.
Well 104 is reported originally to have obtained an insuffiecient supply
of water at A7 feet, Well 105 is reported to have penetrated gravel
(dry?) and finally 10 feet of clay before reaching water-bearing




gravel at ‘92 feet, 7Tt peoms likely, on the basis of these data, that mieh of

the material penetrated by these wells cons!sis of & relsiively impermcable

river deposit sueh as interbedded sandy grovel and silt or clay, The water-
bearing material originally encountered at 47 feet in well 104 is evidently

not sufficiently permeable to permit the contimued flow of water to the well

at a rate of perhars a fow hundred gallons rer day, Other wells nearly reech
rermeable gravel at the water table, and the consistent vater levels indleate

that all the wells, deeper and shallower, are nrobably intereconrected hydraulically,

Some lakes and marshy tracts in areas of ground moraine appesr to be
perched upon the till, Uerosits of sand and gravel begide the lakes alse contain
vater that may be above the general water table,

Near several small streams that flow across gravel deposits the water table
stands many feet lower tlan the beds of the flowing streams, In a rreliminary
report (Treiner, 1953, p. 15) the writer concluded, on the basie of dais from
availahble wells, that these streams were probably perched, lecords were later
obtained for new obgervation wells near the mouth of Palmer (Bodentarp) Creek,
north of the Knik Niver, and water-table contours were constructed for several
periods during and after the anmual flood of Knik River (fig., 5). Water frem the
river moves into the ground during the rising stage, both direetly from the river
and from the lower, flooded reaches of the creek, and the rorral ground-water
gradient (toward the river) is reversed near the streams for a few days.
Eydrographs of four observation wells (58z, 58m, 59, and 60) neer the river
shov rapid fluctuations of water levels that corresvond to those of the river,
Chemical amalyses of river and ground-water samples collected during and after
the flood show (G, W, Whetstone, U, =, Geological Survey, personal corrunication,
1955) temporary changes in the chemical quality of the gromnd water at all four
vells; these changes indicate that river water moved into the aquifer at least

as far as from the river as well 58g (fig, 5). Yo change in chemieal quality
62




Figure 5., - Maps anowing fluctuations of the

water table near, Knik River during and after

the annual flood of the river.

(in pocket)




vas found in samples from more distant observation wells, snd the rise in

vater levels observed there is attributed to the damming effect of the river

and perhaps to inereased infiltration from hackwater in the creek, Iata obtained
frem the hydrographs (time lag and stage ratio for the ereet in each well
relative to that in the river) were used to caleulate the water—transmitting
capacity of the aquifer sccording to a method deseribed by Ferris (1951). The

value obtained (a tranmmiseibility of several million gallons per day rer foot)

is considered incongistent with the character of the aquifer, It le conecluded
that the equations are not applieable in this sitration because the vater moves
into the aymifer from two directions and because the edge of the river moves
toward the wells during the rising stage of the flood,
In three other wells (Kircher and Menmk, 412; Curtis, 424; and Carson, 576)
the water table is lower than the beds of nearby streams, but the data are not
/the streams are perched at these localities or whether
sufficient to show vhether the water table merely sloves steerly away from them,
Piseharge measurements were made at three stations on ‘asilla Creal
by W, H, Sherman (535 *ng, Det, (Terrain), Army Map Cervice, U, U, Army,

personal commnieation, 1956), during a brief period on June 11, 1955, The

etations ere at the bridge on the Palmer-iishhook Road nertivest of almer,




near the “almer-Jasilla Foad west of "almer, and at the Matanmuska-Wasilla

load west of !atanuska, The computed discharge rates at these stations for
the time of mcasurement are 40, 43, and 56 cubie feet per second, resrectively,
"hese data, togethor with available well records (412 and 424, cited above,

and Fyger, 297, where the water table 1s close to the level of the stream),
suggest that agilla Creek is losing water to the ground in part or muech of
the reach upstream fyom well 424 (about a mile south of the ralmer-iinsilla
Poad) and receiving water from the ground in pert or mueh of the reach
downgtream from well 424,

The relatively high nermeability of the sand and gravel just benesth the
land surface facilitates waste disposal., C‘owage from the city of Palmer is
d4scharged into the !'atanuska River, tut disrosal of waste elsevhere in the
agr'ocultural area is commonly underground,

Sand and gravel buried beneath till are imrortant water-bearing materials

in muech of the agricultural area, The wells that tap these huried outwash

demogits cormonly obtain ertesian vater, lost of these wells are northvest
Talmer, 'ut others are widely dletributed to the west and southwest (fig. 6).
With the exception of a few seeps and springs from ti1l and from bedroek,
all the springs seem by the writer flow from sand or gravel, These springs are
of two types: those at the contact of saturated gravel and underlying till,
and those situated where the general vater table meets the lard surface, as
along the base of the bluff near the community of “atanuska,
Yost of the wells in the agriculture area, and all those that
rroduce more than about 200 gpd, obtain their water from outwash sand




Figure 6, - Map showing locations of wells that

obtain water from sand or gravel beneath till,

(in pocket)




and gravel. There is no reason to dowbt that the yields of wells in

mmummmtm.mmhwm
wm-uotnnm-dpmrm.p-utmum,m
the wells penetrate a sufficient thickness of saturated material,

Artesian Conditions Near Palmer

Sand and gravel beneath till north and west of Palmer ape
-‘wmmi~nln01|lnmwwdm
wells in this part of the agricultural area, Plate 2 shows the places
where the till cover is known to be present. The wells are too widely
meuwpmtmmtmnnmumm
although it is reasonable to assume that it is uninterrupted over
considerable areas. The seetion in plate 2 shows the irregularity of
its form and of the upper surface of the buried gravel and sand.

Mnﬂmthhlmon of tho aquifer is not known., An
nhmdomdﬂwdl(mwdl”;mlq,hbhb)mor«hﬂd
till, an underlying gravel, and a deeper deposit 4heb-de thought to

A

bo older till amd- that rests on bedroek. The mnl is 97 feet thiok/

J' -\L hr, e 1

Hm—Mwnotboanhr-buﬂn‘
gravel penetrated by most of the wells shown by plate 25 @t may be

either a remmant of still older ocutwash gravel left by crodlm and
later buried, or a_sequenge-of interbedded gravel and till




Figure 7. ~ Map showing altitudes of water .cvels

in wells, and contours on the water table, near

Palmer,

(in pocket)
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Figure 8. - Map showing altitudes of water levels

in artesian wells, and contours on the artesian-

pressure surface, ne.r Palmer.

(in pocket)




("cemented gravel"), Oreat dif fieulty has been experienced in obtaining
water from these deeper deposits in this vieinity (see records of wells
305 and 306a), and several unsucecessful holes were drilled here in
colony days, ) .

The t.hickut"qg‘ra"l .um penetrated by successful wells
are 58 and 51 feet thick, in wells 363a and 363 respectively, and there
is no indication in the logs that either well reaches the ;i:t-u of the
aquifer., Most other wells here, as elsewhere in the agricultural area,
were drilled only doop nouh to reach stable saturated material, and
do not penetrate m-tqna.ton more than a few feet.

Wells 360a, 362, 363, and 363a obtain water from fine to
medium sand. The logs of most of the other artesian wells record
gravel, but probably the material is sandy gravel or pebbly sand in
most places, .

Two pumping tests were uﬁlt-tod to determine the hydrologie
' charasteristics of the aquifer near the Palmer municipal wells, the

enly high-capacity wells in this part of the agricultural area. In-

952 end-Januery 1953y yell 363 was pumped for five days at Zhi & o/

76 gpm, and fluctuations of the water level were measured in well 363a,
{ater (.

InJuly-end-August-1953, well 363a was, pumped for six days at 93 &pm

and well 363 was used as. an observation well, Two additional wells




(mmm)mmwmmmmmuumm
mmlmn,pouihlyhmmofhginuur-hﬂlw,m
were not used in the analysis of the pumping tests,

The effectiveness of :} lnm-buruc formation as an aquifer

may be desecribed in terms ot/.\ooofﬁniml of transmissibility and

storage. The eoofmlafxt of transmissibility (Theis, 1935, p. Sm)/ M

a measure of the m_'pomahmty of the part of the aquifer
sampled during the 't.ut',l\'li; expressed in gallons per day transmitted
through a l-foot strip that extends the height of the aquifer, under
a hydraulic gradient of ).W;oot per foot)i] ’l:homh;f.':.ciofnt. ;}f«;-“;“‘
is the Volﬁ of water the aquifer releases from or takes inte storage
per unit surface area of the aquifer per unit change in the component

of head normal to that surface.
These coefflcients were conput.od-/ by means of a logarithmie

_/ Computations for the test ofAMM% were made by D. J.

Cederstrom, gﬁ," A

niype-curve" solution of the Theis nonequilibrium formula (Wenzel,
1942, p. 88-89). The test data were also plotted to give the semi-
logarithmic ("straight-line") solutions of tle nonequilibrium formula

deseribed by Theis (1935, p. 522) and by Cooper and Jacobd (1946).

g LA
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The noncquilibriﬁ formula is based upen several assumptions:
the aquifer is ‘h_orgngenooul, its properties are similar in all directions,
and it is of Me areal extent; the discharge well is of in-
finitesimal diameter and penetrates the entire thickness of the aquifer;
the coefficient of transmissibility is constant at all times and placesj _, -

and water taken from storage by the decline in water level is dis-

charged instantaneously with the declime in head, These asswaptions,
vhich were necessary for the development of the method, are only

alioal
partly satisfied by wells and aquifers. In some placc;:‘:: tions < ‘L/f" e~

~diverge-so-grestdy {rom these ideal conditions that the analytical
method may mot be applieable,

Wells 363 and 363a are 208 feet apart. The parts of the
aquifer sampled by the two tests are, therefore, not i_dantical; they
may be thought of as overlapping oyundnr&&li:d;fufny became

—
several thousand feet wideg whose altitudes equal the thickness of)

fff the aquifer, (The area of overlap of the two eylinders was small
“'—-‘#——_————-'

relative to the total area sampled during the early parts of the tests,

kecasi.

butnm nearly %h‘: whole sample area in the later parts of these
)

5~ and 6=day tests. , fcnpuutimu by the type-curve method, mkieh

depends _on comparison of the observed drawdown=-time curve with an
ideal cmm} are based on the initial 214 to 334minute peséeds of the

tests. The difference in computed transmissibility values—7,900




gpd per foot for one test, and 104980 gpd per foot (drawdown) and
10,200 gpd per foot (recovery) for the other—is thought to repre-
sent differences in the character of the aguifer near the two wells,
The aquifer has a higher transmissibility near well 363a than near
363, which seems reasonable because of the cosrser material reported
by the log of well 363a (see table 5), The three values of the
coefficient of storage range from 0,00048 to 0.00059, and are con-
sidered to be of the same order of magnitude,

Where several observation wells are used it may be possible

to locate diuonunuiuu in t.ha character of the aquifer. Data from

these tests ,\m not. auffici-nt. to locate discontinuities, or boundaries,

but do show that they are present. The values of the coefficient of
transmissibility determined by the at.raighb—lj.m’ neﬁthod range from

45200 to 6,000 gpd per footg W the @uﬂwmkmﬁ &l
bxmed were obtained later in the tests (after 100 ainutes) m eiag
values arey Yifefefefy, not comparable with those determined for earlier
parts of the tests by the Sype-curve method. Changes in the type-curve
graphs and in one straight-line graph represent changes in the form of

the cone of depression broduood by the pumping. Increase in the rate

of drawdown shows that the sides of the cone were .t.o.pudn‘, whieh in

turn shows that somewhere leas water was moving into the cum/f Sueh
/W‘w" ’\fﬂ_.“'na,(}(i 4+
a hydrologic change in this glacial-outwash aqaifer M
A




The physical significance of the coefficient of transmissibility
may be illustrated as follows: The coefficient of transmissibility is an
index of the natural rate of ground-water movement in the part of the
aquifer sampled. Darcy's law, a fundamental hydrologic relationship which
states that the rate of flow of a fluid through a poroys: medium is directly
proportional to the hydraulic gradient, can be written (Stuart and others,
1954, p. 59) in the form

Q=T IW
where, in the units commonly used in the Geological Survey, Q is the quan-
tity of water, in gallons per day, T is the coefficient of transmissibility,
in gallons per day for each vertical strip of the aquifer 1 foot wide;

I is the hydraulic gradient, in feet per foot; and W is the width in feet

(perpendicular to the direction of flow) of the strip of aquifer tarough

which the quantity Q flows. If the coefficient of transmissibility and the
average piezometric-surface slope are known the average rate of flow of

the ground water under natural conditions can be determined. For example,
if the coefficient of transmissibility near the two wells tested is taken
as 7,900 gpd per foot and the hydraulic gradient as 80 feet per mile
(#0.015 foot per foot; estimate based on fig. 8), then the flow of water
through the aquifer under nonpumping conditions is

Q = 7,900 gpd per foot x 0.0,15feet per foot x 1 foot k= 120 gpd

through each vertigal strip of the aquifer 1 foot wide.




W‘Ml {y

h-w of several changes in its geclogy: changes in h thickness
at some distance from the wells; intercalation of more.and less
permeable beds, changing the effective thickness of the agulifer;
lateral changes in the permeability of the sand and gravelj or the
presence of one or more barriers to the flow of water, such as a
till or bedrock wall of an outwash channel, with or without changes
in the character of the aguifer in other directions,

Any or several of these factors may affect the aquifer
in thi-):— area near Palmer, Most wells do not penetrate this aguifer

lru‘ekv-.t' ry
deeply, and their logs do not deseribe it in detail., However, the-

lnm:tﬁ‘bg suggests that the observed hydrologie changes are due
in part to changes in the thickness and composition of the aquifer,
and perhaps in part to the buried bedrock (pl. 2 and fig. 3) that
delimits the aguifer near Palmer,

Figure 9 shows fluctuations of water levels in walls 304

which o ,
and 365,‘nbout. 1200 and 1800 feet, respectively, from the Paimer- f:mmu—-fwl
; ‘ -

wells, The decline in water levels in August 1953 is due to one
sl oG, G

of the pumping tests and to omergemncy pumping by the city, The &t

fluetuations between late September 1953 and early 1956 occurred

during essentially continuous pumping at an average rate estimated

to be about 100,000 gpd. Reeords maintained by the City of Palmer

show that during the period fron November 1954 to September 1955
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tho‘daily pumpage was 105,000 gallons, The graphs suggest that
equilibrium of discharge and recharge has been attained. The water-
level fluctuations after the initial steep de¢line nppurf to represent
seasonal changes in the aguifer, like those recorded by the other graphs
in figure 9. Computations using the water-level data for wells 363
and 363a and two measurements in well 398, 1]200 fect from the Palmer

J wells, suggest that the transmissibility of the part of the aquifer

':‘?}3" by the 28-month period of pumping is somewhat higher than the
{p;wo gpd per foot indicated by one test for the part of the aquifer
very near well 363a. Because additional sultable observation wells
were not available for this study and because there is 1ittle supplementay
information from well logs regarding the aquifer as a whole, the com-
puted transmissibility values should not be assumed to represent the
aquifer at any locality; they are averages for the parts of the aquifer
sampled, and there may be many places where the water-transmitting
capacity of the aquifer is considerably greater or less than these
averages. The discontinuities in aquifer characteristics indicated

by the pumping tests, together with the available geologic data, show

that the aquifer departs somewhat from the ideal assuned for analysis

of the test data but not sufficiently to prevent use of the method.
It is difficult to compare this aquifer with others deseribed

&y
in the literature because the available data pernit only J‘q:qn'axlntd.mrl

of its character. If, for purposes of illustration, the thicimess
of sand and gravel recorded by the log of well 363a, 58 feet, were




tnkon as t.ho average thickness of the aguifer in the area tested,
it - v w/f’
and k;h&*gpd as its transmissibility in this area, then the

average mﬂicimt of pormablli.t.y ‘exprouod in gallons per day

transmitted through a cross-sectional area of ,l -quare foot,, under
/.

a gradient of 1 foot per foot, at-60P,), corrected ;er-tws

(ﬁml’ 19’62’ Pe 62). would be

4ah00 £pd per £00% x 1,41 = 107 gpd/say oot
58 &4 [t
WMW

MM would be 365 per- square-foeot, By way
owt -wuf ,gg‘, +
of comparisen, Mcinurs’(l‘)%; Pe 710) Wﬂ the Carrizo sandstone
in the Winter Garden regior of Texas, vwhere it has 2 coeffieient of
'3
permeability of about 200 gpd per square foot, h»-hl:an average exaaple
of a moderately produetive aquifer.

Most of the wells that penetrate t.hh aquifor are houuhold or
farm wells that were not developed to yield large mppliu of water,
The two wells (363 and 363a) drilled for the ¢ity of Palmer are capable
of produsing moderately large quantities of water. During the pumping
tests deseribed in preceding paragraphs the drawdown in well 363 after

& the refl
tive days of pumping tt."ré gpm was LO feet; this represents a speeific
capacity of 1.9 gpm per foot of drawdown. The drawdown in well 363a,

after six dquswm. at 93 gpm, was 62 feet; the specific capacily was

thus about 1.3 gpm per foot of drawdown., Part of the observed drawdown




in each well is due to friection at the sereean openings, and part is due to

. [ o e 14
the positien of the well”sereens opposite only part of the aquifer.

¥Well 303a was later reconstructed with a ao-root/ LO-slot sereen, in
4#: dove loforme A
place of the 20-:001./ 10-slot screen originally nu(g’n e well then

prodused 100 gpm with 37 feet of drawdown, for a speeific capacity of

2.7 gpm per foot of drawdown, The well is thus twice as effective with
the coarser screen, which reduces emtrance less due to friction.
w:mn'faoo gontours (fig. 8) show that ground-water
movement in this artesian area is from the rorth and north-northwest,
The souree of the water that recherges the aquifer is, therefore, in
that direction. The wells on which the contours sro based are too
widely spaced to rule cut the possibility that part of this recharge
takes place locally through gaps in the ti1ll sheet caused by the
combined effects of glacial deposition upon an irregular land surface
end later meltwater erosion. -Howewer, ii seems likely-that, even
if no gape interrupt the till sheet, part of the recharg{o,\ﬁfby“p;r- )
eolation of water through thin or sandy parts of the till, Sueh
percolation eould oceur only whare_ the water tabls above the till
st:nds higher than the Mm surfage of the water con—

. fined beneath it,
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greatest conscentration of m nlln‘ w.toido the area near Palmer
deseribed in the preceding section, is near the Agricultural Experiment
sutioqb bet—even there the avaiizble informetien is meagers

3 The logu of 15 wollo near the Experiment Staotion record till
BN Geen R e
Till crops out ot the land surface about 1.7

miles west-southwest of the Station (pl. 1) in hills that stand above
stream terraces, To the east the till is buried beneath sand and

gravel., iells 445a and LASe, at the Experiment Station, passed through
Hiwo

/" till sheets and ruoh"f third, The uppermost till is a continuous

uhnt./ near the Experiment Station, where artesian water from beneath
fho AL
h_]ltlndl nearly 30 feet higher in wells than the unconfined water

above the till., The second till is continuous near wells LL5a and

LL5e; & S5-day pumping test, during which water wus withdrawn from the
acuifer beneath the second til!, appeared not to affect the water level
in the artesian aquifer above this till, The thiclkness and probable
extent of the lowermost till are not known, Interbedded till sndm
deeft found below 284 feet in wedl .i5¢ are considsred part of a

single sedimentary sequence because the sorted material is part of

the thiek aquifer penetrated by buth wells, (Well 445a, which was
drilled first, might also have encountered this interbedded sequence

if it had been drilled deeper.)




All the aquifers penetrated by these wells are composed

predeminantly of fine to medium sand, Chunks in the drill cuttings show
that in pm finer material is present as silt-clay laminae in clean
howeide © Voo, + 7 s
sandg, bet probably much of the sand is itself silty, A Sémgle pebbles

were found fmequemtly in the undeut. only a few beds of clean gravel

or sandy gravel were oncount.oro%and they are thin.

The logs of other wells near the Lxperiment Station are

difficult to interpret and hemce to correlate (see discussion in

section on geology). The drillers' deseriptions and a comparison of

the logs suggest that many of the wells M till, At other
wells the till cannot be identified in the logs with confidence; it
may be absent, Probably the apparent complexity of the stratigraphy
s due both to irregular deposition and to later meltwater erosion.
The relatively complex history implied is not lxﬂpﬂfiﬂ( because this
area has probably been overridden alternately and repeatedly by both

Matanuska and Knik ice and because it may have been covered at one or
more times by standing water.

well LL5a was pumped for ﬁu— days at an average rate of
142 gpm; changes in water levels were mimd in it, and also in
wells “’)I.; and u.i;;' which penetrate the same and the shallower artesian
aquifers respectively. Drawdown-time data for well Lh5¢, 99 feet from
the pumped well, were used in a graphical solution of the Theis non~

equilibrium formula; the computed coefficient of transmissibility is




3i,600 gpd per foot, and the coefficient of storage 0.00035. These

coefficients were 'al.oo determined from t.he same data by means of the
straight-line method; the values are ﬁ,@ )0 gpd per Ioot. and 0,000,
respectively. Both graphs show WWW
in the character of the aquifer, The computed coefficient of trans-
missibility suggests a moderate permeability, but calculation of an
average coefficient of pormoabilit.y,xﬂé the coefficient of trans-
missibility and the observed thickness of the aquifery is meaningless
pecause of the complex stratigraphy and the observed hydrologic
diseontinuities. Wide departure of the plotted drawdown-time data
from the ideal c‘t.ypo/}ourw suggests that s decrease in the water-
transmitting capasity of the aquifer, beginning perhaps about 1,000
feet from the test-well site, is due to a gradual and continulng
change in the aquifer rather t.ha.ntflmph barrier such as the wall
of a lutr:u channel, This presumed change ian the—saculler might be
due to one or more rntou)mh as thinning of the aquifer, intercala-
tion of till or clay beds with the sand and gravel, or gradation of
the sand and gravel into finer and more silty sand, Any of these
consdarsd
alternatives 1- reasonable jlﬁd' on the basis of anilablc data..
The observed drawdown, in the pumped well after ﬁvu" days
of pumping at 142 gpm was 6L feet. At that time the pumping level
was deelining at a rate that would give a drawdown of 77 feet after




0 Adays of ~wming at 142 gpm, and 84 feect after 6O days,

In the vieinity of the Teneriment Station the arteslan wvaler moves
gouthvard, and the recharge area 1s therefore north of the station, TEecause
the head in the urper artesian aquifer at the Station is 9 to 10 feet higher
than that in the deep aquifer (wells 4.5b and 4.5¢), it seems likely that
rectarce to the deep aquifer is by flow from the urper arteslan qguﬁ.fer}
nerhaps at olsces where the 1111 sheet between them 1s thin or;[w et
rermeable, Fecharge of the upper artesian aguifer is probably derived from

tre unconfired ground water near the land suriace, at places wiere the vater

table stande righer than the + agometric surface and where the upper till is

1l g

missing nr’:"rarr*ea‘hh;. The water-table aquifer is renplerished by vater from

rreci~{tation wiich percolates downvard from the land surface,

e unconfined ground water near the rxperiment Station discharges

/through springs

naturally into lakes in the -i ‘ed and terraced outwash ienosits and into
sireams along the hase of the ~iuff that overlooks Knik Arm, ‘ell logs sugrest
that the younrest till is absert locally near the biuff; water from the shallower
artesian aquifer thercrore may disctarge in nart directly to streams at the
base »f the blufl, us wel!l as in nart to the water-table aquifer. The tor
of the deener arteeisn aquifer is about 20 feet helow sea level at the "xperiment
ctation and may be deener at the bluff (see log of well AL7; the ton of what
srpears to be the deeper anifer ls at 250 feet, or 124 feoet lelow cea level),
i bole drilled at the comrunity of Matanuska ls reported (Pruce Cannon, Alaske

Railrosd, persoral commnicatlion, 1955) to have penetrated estnarine eilt

and clay to a total de-th of 200 feet, or about 175 feet helow cea level,




without reaching the base of the formatiom or obtaining fresh wvater, Tt
seems likely, on the basis of the few data available, that cestvarine derosits
fill an eroded trough beneat: Ynik Arm and its adjscent flats, and that
discharge from the deeper confined aquifer near ¥Xnik Arm 48 by upward
leakage at some place between the Yxreriment Station and the dam of

estuarine material at the bluff, “ueh leakage could oecur only at nlaces

elaZoo
wvhere the till is absent or permeable and where the head of the leaking
fal

wvater is higher than that of the water in the shallower aguifer. The water
level for what anpears to be the deever artesian acuifer, in well 447, stande
52 feet above sea level, or apparently semewhat above the level of the water

in the shallower aguifer there,
Wind TDeposits

The windblowr silt and sand which mantle placial drift ir the acr!en? tural
area is nesrly everywhere above the vater table, but the derorit 1g of
hvdrolorie imrortance beecause it permits ready infiltration of rreel~!iation

vhen the ground is not frosen,




Studies of the soils in the agricultural area (Nedil
Michaelson, Alaska Agricultural 'f.xperifngnt Station, personal communication,
1955) show that the silt has a W as high as 50 to 60
percent byweiume. Field t.o;t.s“t:y lt.he writ.er/ with a variable-head
permeameter of the type described by Wenzel (1943, pe. 6&-655 show that
for downward flow the permeability of the windyblown sand is comparable
to that of much of the outwash sand, The silt (loess) is much less
permeable but tpansuits water readily. The results of the tests, ex-

pressed in ioinnrfu umits (gallons per day through a cross-sectional
area of 1 scusre foot under a hydraulic gradient of 100 percent, at
60°F,) are as follows:

Putwash sand, 6 samples, 50 to 3400 Pt Y |

dune sand, 4 samples, 90 to 190 units;=nd

conpact loess, 3 samples, 0.7 to 1.0 usbbs
Much of thc_ loess, particularly near the land surface where it contains
considerable plant debris and is very porous, is much more permeable
than these data indicate. During irrigation experiments conducted at
the Alaska Agricultural Experiment station (Michaelson, 1956, p. 1)
water was sprinkled on gast.uro land at a rate of 0.5 inch per hour
for periods of an,o to \:o hours without surface runoff,

Small perched bodies of ground water oceur in wir d+blown
sand and silt on the Holtet property (well 275), near the Matanuska
bluff aboutﬂln north of Palmers The water 1- preumt only in
ice-block depressions. The impermeable layer umh retains the water
is thought to be / -uq deposit fopmed in a pond in the depression

during melting of the ice, Oround water has not been reported in

80—




wind-blown material elsewhere in the agricultural area.

t onditi in io hic ts
o ¥

In an .arller,IMn (Trainer, 1953) the agricultursl
area was divided into several physiographie units in order to facilitate
description of ground-water conditions. The differences in the land
surface in these units reflect major differences in geology, which in
turn produce diffurent hydrelogic conditions in the several units.

The physiographic units are shown in figure 2, They are rot formal
subdivisions, and geographic nzmes are applied to them only for con-

venience of refsrence in this raport.

lazy Mountain (Unit 1)
The western slope of lazy Mountain and the tract that ex-
tends westward from it to the Matanuska River (hereafter termed the
lower slope) constitutey’ physiographic unit 1.
Talus and frost-disturbed deposits on the higher slopes and
alluvial fans at intermediate levels are of some importance in regulating

/b(\’l'luq_u &‘l ‘ﬁa .m;.,f' N-Lt“;, ;-tclcmt'_tn‘:‘u '{ v‘&‘u’; éhﬁu dg “-'vk/t‘-.t..é\
the flow of small streams,

Aﬁz i Tloam wilin Mw(i; Corney rgm e 1 ongrbidalid waliviad, bt prt of F
R -pu-t‘ny flow to the streams after
temporary storage in fractured bedrock beneath the higher slopes. Seeps

ocour along the lower edges of the alluvial fans w.cre the underlying

till pwappears at the surface.




The lover slepe, more than half the unit, consists of ground moraine
or of terraces cut into it, JMuch of the ground-moraine section of this
tract is roorly draimed, liells im the till (Fos, 3-6 and several dry holes,
1mmmmrmmawumor.nhunhorwus)m
ranged from unsuccessful to moderately successful, It seems unlikely that
more than moderate vater supplies can be obtained fyom the till, The aquifers
are (1) sandy layers in the till and (2) slightly permeable till at the
land surface. Springs are few and generally amall, but seeps on the hillside
overlooking the lower ecounitry south of unit 1 aifeet excavatior work in seme
vlaces,

Several terraces indent the ground moraine in the triangular tract
between the Mataruska river and Wolverine Creek, The land surface is in
general well drained, The terraces are urderlain at shallow depth by
bedrock at scveral nlaces along the Matamuska Piver and ‘olverine Creek,

Tr wells 1 and 2 coarse gravel, 18 and 10 feet tiigk, respectively, rests
on till, On the basis of amalogy with terraces elsewhere in the agricultural

area, the writer believes that till is commonly near the surface in all the

terraces here/"ihe rravel cover on each rrobably represents the load of

gravel normally in transit downstream on an outwash flood plain, Nonetheless,
this terraced tract is considered the most rromising part of unit 1 for the
development of ground-water supnlies, The most n.wceuml wells would
nrobably be (1) in places where depressions or chammels in the surface of

the buried t111 contain preater-than-average thicknmesses of saturated gravel

(there appears to be no surface indication of onch places, if they are present),




and (2) mesr the centers and on immer edges of the terraces vhere low
mounds of ground water mey be built wp by water froem preciritation,

It has been sugpested in another section of thir re-ort that the
thiek t111 at lagy Mountein Childrens Home yerresentg two or more units,
I€ the 20-foot aquifer nenetrated there by well 4 is an isolated mass of
pand and gravel similar to thet which composes the artesian aruifer near
Palmer, it is possible that other parte of tre same denosit, possibly more
extensive tran the aguifer in well 4, also are turied by +111 4n vnit 1,
Fowever, there appears to be no vay of testing tris nossibility by ordinary

surface methods,

Bodenburg Terrace Area (Unit 2)

The land surface in most of physiographie unit 2, which is
the tract between the Matarmeka and Knik Pivers and the mountains to
the east, is underlain by stream-laid gsand and sandy gravel, Bodenburg
Putte and smaller hills of bedrock, and a few hills of t111 (rl. 1),

protrude through the stream deposits, The land surface slopes




generally southward and southwestward.

The srea covered by this unit is in general well drained; ‘o
the southeast, however, part of the land surface is marshy. At existing
wells the ground water is under water-table corditions, The water 1s
derived from runoff from the mountains to the east, from precipitation
upon the land surface, and from infiltration from the Matanuska River
and Palmer (Bodenburg) Creek. Ground-water movement, as 18 shown by

the water-table contours (£ige 7)y is generally southward and south-

westward.
North of the bedrock hille that include Bodenburg Butte, and

also in much of the area south of th;t hill, the water tablie stands
close enough to the land surface to be accessible to sustion pumps.
!PLn__b_od ground water is present nesr the southeast end of Bodenburg
Butte (see records of wells 42-47), South of this hill impermeable
material near the water t@lﬁf‘nﬁ%ﬁ%—cﬂm drilling
necessary (wells 103-105). The aguisition of ground-water supplies
may be similarly complicated elsewhere in this unit, but nearly all
the existing wells reach the water table in permeabls sand or gravel.
No large-capacity wells have been constructed in the Bodenburg terrace
area and the potential yield of wells is not known. Ground-water
supplies adequate for hrousehold and farm use should be available nearly
everywhere from the sand and gravel. Moreover, the mmuu of
ground-water levels during and after the annual n.mf&:w River
(fig. 5) indicates that in much of this unit the sand and gravel are
readily permeable. Undoubtedly, ground-water supplive much larger
Mulonnuobtaimdoouldb-mdmdtrohmlrmud
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wells 13 the -send—-end-—gravel. Af e

 f Two wells (70 and 80) obtain uator !‘rom b.drock. The—wekl
/&/’c ) f_;”f '(I o= Tan Pt Qs i g o (".;f!:---'l"‘
' /‘, et f A ‘Igr ' p g "-; o / Loncé

reg] the success of a bedrock well horo, X olwwhore in the a.gri,— :
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cultural area, depends on 1m uetures. 4 The juantity

of water obtainable from fractured bedrock in the vieinity of Bodeuburg
Butte may be greater than that near Palmer, given comparable fre;uency
and size of fractures, because of the likelihood of recharge here from
the Matanuska River, The lake on the east end of Bodenburg Butte is
spring{fed, possibly from both the bedrock and the overlying glacial
drift.

On the basis of the quantity of water available and the cost
of its aquisition, this physiographic unit is probably the most favor-
able part of the Matanuska Valley agricultural area for the develop~
ment of ground-vater supplies.

Matanuska-Knik Flood Plains
and Estuarine Flats (Unit 3)

MMMMofmohmbmmnnr-

" ecnstitute a considersble trict in which the water level stands within
a few feet of the land surface, Large quantities of water could un-
doubtedly be developed from these alluvial deposits, but recurrent
flooding renders settlement of such areas unwise. The community of

llnnuhh-ddtohcnbmmbusuoofnmbytho

Matanuska River,




cndendid
Estuarine silt and amAw- the stream

deposits -at—the—land surfece near the community of Matanuska,
and are known to extend to a depth of at least 200 feei., OStream

deposits may be interbedded with the silt and clay at depth up~-

encow il
stream (to the "Z:.).' but the likelihood of sbislaimg gravel and fresh

ground ntuﬁat Itumuh or farther west is poor. Water has been
found at shallow depth in gravel that underlies estuarine deposits
at the Eklutna CAA station, south of Knik Arm near Matanusiks, but
the gravel appears to be a relatively thin ereek-fan deposit of only

local significance, and the water in 1t is bragckish at high tide.
Palmer Terrace (Unit 4)

This unit consists chiefly of the oxt.mniw'/mor&h—!ht
terrace on which Palmer is situated. Snalf}i.:wor terraces along its
eastern and couthom’od(u are inecluded for convenience, Thou,% a f&
low terraces on thc?fa?{wtacc south of Palmer, a few ice-block |
depressions, and a few bedrock hills, that Pise—above thegeneral land
—surfagey provide local relief of a few feet to a few tens of feet.

fast and south of Palmer the land surface is generally under-
lain by gravel aud ssnd, In ma y places ‘\Whits near-surface material
is coarser than thats below itj the subsurlace data available suggest

that in genersl the alluvium is chiefly sandy below a depth of 30 to




50 feet, The logs of 11 wells record material that may be till, but
elsevhere east and south of Palmer wells nenetrated only sand, gravel,
and (in a few nlaces) bedrock,

Farm wells south of Palmer have generally been suecepsful, The
vater stands below the limit of suction 1lift; it is comonly 75 to 100
feet below the surface neer Palmer btut stands nearer the surface farther
south., The water table slopes generally southward, The wvater-table
contours (fig. 7) showing a dominantly downvalley movement, suggest that
ruch of the recharge oecurs by influent seepage from ‘he Matanuska River
at timecof high water, However the altitude:of revcried water levels in
the area 1 to 2 miles south of “almer guggest the presence of a low mound
in the wvater teble in the middle of the terrace, which would indicate
recharge from the land surface, Hatural discharge of the ground water
oceurs through seeps and springs al ihe base of the bluff along the
southern edge of unit 4,

Because much of the alluvium below the water table is sand
that tends to become quiek during drilling or pumping, many wells
were drilled a considerable distance below the vater table, The

wvater table in this nart of the "almer terrace rrobably does not

fluctuate more than a few feet from =eason to seasom or year to year

(fig., 9, wells 4. ), and the records of existing wells nrovide




accurate information concerning the depth to water at nearby localities.
However, the depthy to which a well will have to be drilled at any

loeality, to reach a stable part of the aquifer, cannot be determined

before fdew drilling, Thezvaiisble subourfnco data suggest, honm,
GJ; J{', , 't&, Cge \f é’{
that there is greater likelihood of mm thick sand om—tho
buried bedrock valley (fig. 3) than to the east or west.
Because of local interest in the possibility of obtaining
ground-water supplies for irrigation in the Matanuska Valley agri-

cultural area, and because of the favorable topographie conditions

in unit L, the availability of moderate to large uantities of ground
xater in the Palmer terrace is of potential economic importance.

well 195, d::)at two miles south of Palmer, was finished with a 60-slot
screen (openings 0.060—t1nch wide) set at 110-1li feet, After develop-
ment the well was pumped at 53 gpa for 274 hours. The final drawdown
was 23 feet, and the specific capacity of the well was thus 2.3 gmm

p.r foot of drawdown, The screen openings were luitlhl. for the upper

A
two feet of the aquifer og-uf but were too large h the lower 4we

feet of screen, which filled with sand, The water puigad therefore
moved into the well chiefly through a 2-foot section of the screen.
I4—seems Likely Lhat Lhe observed specific capacity would have been

exceeded considerably if the well had been rini#hed Ly coarse sand
or gravel and the full length of screen wtilizeds; and—therefore—that—




Yields of 100 grm or more probahly could be obtained from favoratle

materials in the Palmer terrace Ly wells that extend far enough Lelow

the water table, The short test of well 195 does not jugtify conclusions

regarding the notential yield of this uncenfined aquifer over long neriols

of pumping, However, the observed specific capacity is considered reasonsble

for the periods of a few weeks during whieh supplerental irrigation

probably would be most desirsble, The presence of favorable water-bearing

material at any lecality must be nroved by test drilling and pumning,
cubsurfase and ground-wster conditions in the northern part of urit 4

are camplex, Till is at shallow Jenths in some places north of Palmer.

A bedrock hill, exposed only locally, exterds beneath the area near Palmer,

“hree shallow dug wells (128, Pugre; 130, Teltom; and 145, Thuma) obtain

vater from grevel that rests on the bedrock, The water appears to be

reld up by the rock and te move along ite sloping surface; farther east

ard south the water table is ruch deerer, ells 120-127, in Talmer,

have produced small quantities of water, Ceveral other wells (now

abandoned and £1lled) dug by individuals in Palmer are renorted to

have been suscessful, and during establishment of the aegr! eul tural

colony four successful colony wells, 37 to 46 feet deep, were con-

structed in gravel, TFive other colony wells in "almer, in gravel ,




t111(2), umu,-q&- "dry holeé*;) Two wells (146 and 147,
Thuma) recently drilled into bedrock south of Palmer obtained small
quantities of water of good juality (see table 3, ansiysis—of—wumpie
fpem-well 147). A colony well in Palmer, which reached bedrock at

72 feet, is reported (ARRC log) to have obtained 'niu- water® at
121 feet, Two colony wells (135 and 144) at Palmer obtained salt water;
two others, probably in Palmer, also obtained salt water., In three

of these wells the salt water was reached at 140 to 160 feet above

-«
sea level, In the old /dlsmto;hm well (144) salt water was reached

at a depth of 569 feet, or about 300 feet below sea level; this well

1s reparted to have penetrated shale and limestone from 18 to 590

feet below the surface. The diffmor;oportod chloride content of

wvater from dwo—ef—the nll;, 134 and 135/ (see well records, table 5),

and the absence of salt water in other bedrock wells in—the—wieimity <o
of Palmx} suggest that the highly :i.nu-al;rlud water ils of local occur-
rence. It probably has been trapped m;:iock since a-m.n;;&o-

area was covered by marine or estuarine water; it is not modern salt

water from Knik Arm,

-
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Because of the wide range of conditions smmmumtared by these
wells it is not possible to predict the presence and .uality of ground

water in the vioinilt.y of Palmer, New wells constructed there may or

may not be successful, depending upon chance location, However, sand

-and-gravel, where preseat, ars generally thinj and—the bedroei;—even-




where it is frastured and thus /u’y be wate
potential recharge area. 1'9( /thou reasong it is tho

Aly small gquantities of und water
mmu% in the vieigity of Palumer,’
{ /

m?"'cm - Experiment Station Area (Unit 5)

Unit 5 lies west of the Matanuska River and the Palmer
‘ ey

terrace. The dominant surtaco‘amo are eskers, ,;‘ﬂ.t.od/‘| deposits,

AR V) {n ‘l
and /\tcrruu. all u-pnnd-oiaauuuh sand and gravel. -Fhethivk="

-ness Of these outwash deposits rtnao} from a few feet to 100 feet
e ;&{wL.&tféﬁ@
or mor most places where deep wells have been drilled they
have encountered buried tillsanéd most wells drilled through this
till have obtained artesian water from sand or gravel bereath it,
Unconfined ground water Qg,,'ﬂig present at shallow depth in much of
SOl Fuid “f° <
the unit; in mamy places this water is probably Me the
A
till,
There are few -ells in the northeastern part of unit 5, and th -=f“t
¢drbeludnfiy 1ittle is known of hydrologic conditions there, The

will diciived Fecis F O
land surface is commonly irregular but it is underlain by sand and

gravo]bmd—l.&-nou—m Several rells near Lska Creek obtain
shallow unconfined ground water; othurs (Postishek, 244; Murdoch,

245; James 25la; and Estep, 251b) are known to obtain artesian water




from beneath till., Reecords fgf the wells near Lska Cresk probably
provide reliable informstion on the range of geologle and hydrologiec
conditions to be expected, although tho’d‘a;r;-i;:?oo widely spaced to
permit detailed estimates of conditions at new localities, =xisting
u'olla show that sand and gravel (in part bouldery) along the creek
-::l/ underlain by till that overlies deeper sand and gravel. In
some places the higher sand and gravel evidently does not provide as
,J.a&..a:fl, feocuge ,
AS tinuous wster suprly, Ger several wells were later deepened,
wells 253-258, between Fska and Moose Creeks, reached or
penetrated till; these occurrences, togettmr—with the surface
geology heﬂ/and the knm stratigraphy farther wut., suggest that
most or all of this tract is underlain by till. In one well
(wallace, 257) the till is about 400 feet thick, although the writer |
believes that more than one dapoalt.ioml;::éntm of till is repre~ |

sented (see discussion of till, under Geology ) None of these wells
encountersd buried deposits of well-sorted sand or gravel like those
found near Palmer, and it is not «nown whether such deposits are

present beneath the till. The meager information available suggests

that this part of unit 5 is not a promising area for ground-water

development.
Southwest of the—tT88t of eskers and pitted deposits near

Moose Creek the land surface 1s irregular but more gently rolling;
it consists in large part of pltted outwash terraces, Plate 2

-92-




illustrates the interbedding of till and cutwash deposits and the
distribution of artesian wells that pierce the till in the area
north and west of Palmer, In gereral these wells provide water
supplies adequate for household anc farm use, although few of them

were screened or otherwise developed to discharge more than small

(e
quantities of water. BotN Palmer municipal wells (363 and 363a),

which were screened and developed, produce considerably larger
quantities of water. Ihese—wells, and-thegrownd-saler condivions i
the—mres-ngar them, ara discussed.in ihe-seetion-degeriviny iie

Several wells on the Cullison property (AHRC tract 132,
near well 305) were "dry holes" even though they penetrated sand and
grevel to greater depths than successful wells nearby., This may be

Naaanf e, Pl
due to loeal relative impermeability ; slight cementation
of the sand and gravel; or the material described as "cemented gravel"
may be part of a sequence of interbedded gravel and till that is
relatively impermeable, The logs of wells 306 and 306a (W. Moffitt),
which are a few hundred feet apart and near well 305, record dissimilar
materials. The lt.ratimj:hy of the deposite in the vicinity of
these wells is evidently ve&y irregular.

In general, the records of existing wells should offer a
reliable guide to the kinds of subsurface conditions to be expected
in the central part of unit 5, It-appesrs ihat t_!u till sheet is
probably present in most of this tract, Most ni-at.ing wells reached




wvater<bearing denosits beneath it, although conditions near well 3035,
cited above, shov that these favorable conditions are not present
everyvhere,

Many wells in this part of the unit obtain unconfined .m? s
As £ b ﬁ(‘u.(ﬂ.?ﬁ Ny ’ 111?* " ﬂl o ;.
water from sand and gravel, , In some wells (for exmmple, 370, 372, '\“ &

ottt

R4
386, and 396) that reach t111 at depths of about 10 to 20 feet, the ¥ .

vy g e

wvater is »robably perched, Many of the outwash derosits beneath ' ‘i}o

terraces in the apiculturnl area are relatively thin, Surface
drainage ‘e commonly well developed in this traect, and there 1s
usually no surface ovidence of the nresence of till at shallew
derth, Tn some places (see cross sectiom, pl, 2) the underlying
t111 1s absent or vas eroded more deeply, and the cover of outwash
sand °nd gravel is ruch thiecker than average, Average values for
the th'ckness of the outwash and of water-bearing parts of it beneath
any of the terraces are therefore likely to be more misleading than
useful, !owever, well records for locallities ncar a nroposed vell,

on the same terrace, will generally provide a falr idea of the con-

ditions ‘o be expected,
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Braszil Springs, at the bend of the Palmer-Fishhook iicad

about t-h%l. miles northwest of Palmer, provided the Padmer water
p o o

supply for,\m years, The water issues from gravel at the base
of a small hill., It probably reaches the springs by wovement down
(southwest) a small valley & Jé:onua the Yadon property (near
wells 314 and 315) and in which there are two small lakes (pl. 1).
The likes and the nearest well (317) show that the water table is
near the land surface, The writer believes that the gravel hills
and the valley .are probably underlain by till at shallow depth,
and that the springs mark the intersection of the water table by a
slight topographic depression. Spring flow is probably about 150
to 200 gpm when the water table is at its average position; during
the dry season of 1950 and in 1951 the flow declined so markedly
that the existing pipé line was extended north to Carnegle Creek
to obtain surface water,

The southwestern part of unit 5 is characterized by pitted
outwash deposits, and except foFtheares near the Experiment Station
it is sparsely settled., Little is known, therefore, of the groutd-

water hydrelogy of this part of the agricultural area., In general

the movemert of ground water here is .outh&:;ward, a8 is shown by

/

the W surface contours (fig. 8) and by the occurrence

ey
of seeps and springs along the bluff north of Matanuska River and

Knik Arm. Most of these seeps and springs are small, but one




lupplid the Alaska Rallroad at the community of Matanuska with
8,000 to 9,000 gpd in 1949. Artesian conditions near the Experiment
Station have been considered in the seetion of this report that
describes ground water in outwash deposits, The stratigraphy of the
glacial drift is more complex here than farther north. FProbably

the composition and form of the depcosits are a result of erosion

W, 2N
and deposition by both the Matanuska and:lxnik GClaciers and by their

molt.juat.cr streams; some of the deposits appear to have been laid down
in standing water, probably lakes, The limited information avail-
able from well logs and from a pumping test (well LL5a) suggest

that this part of the agricultursl area is less favorable for the
development of ground-water supplies than mary other parts of it.

The presence of till, "mud", and fine sand require deeper-than-
average drilling for ma y of even the small-capacity farm wells,
Moreover, thu Tanges—in subsurface geologic conditions here ie—wo
gwewt- that the records of existing welis are useful chiefly in
emphasizing this /,--':9 <i‘at.hol' than in indicating the conditions

to be expected at a given locality.

Little Susitna River-Goose Bay Morainie Area (Umit 6)
The Little Susitna River-Goose Bay morainic area 1s

characterized by extensive areas of ground moraine separated by

gravel-floored drainage courses., The topography shows a conspicuous
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sonthwestward $emd, and qdrainage is chiefly in that direction,

Plate 1 shows several elongate tracts of ground moraine that
trend southwestward, In each of these tracts till is at the land sur-
faeo) :}, 1s mantled by thin deposits of sand and gravel over extensive areas,
Many small valleys and closed depressions contain somewhat thicker outwash
deposits; these p;tu&aro the most promising sources of near-surface
ground water ir the ground moraine, although the cuantities of witer
available ar: probaoly small, Wells in the till are not likely to obtain
water unless they penetrate layers of sand or gravel in—the—tili,

Little is known of the thickness of outwash deposits in the
drainage courses that cross the ground moraine, but poor surface drainage
in many places and the presence of till ridges that protrude through the
outwash deposits west of Pittman indicate that in many places till is pm---“ji
?‘bly near the surface. Poor surface drainage, a few ontcropa/ g,l‘l. 1),
and well reqydds (623, 6307) show that till is probebly near the surface
over much of the terraced area dlong the north side of Knik Arm, It
seems likely that ground water is present in these outwash deposits,
perhaps generally, bﬁt t.hat_. only small quantities are avallable at most
Places because the layer of saturated material is e=imtively thin,

Outwash-stream deposits that flank the lakes near Wasilla
provide adequate household and farm supplies to a number of wells,

There is a considerable range in the A9pths t0 the till, shepe—it—de—




motn (well 498, 56(?) feet; well 505, 28 feet; well 502, 12 feet); a

mmhMMMLm&w,mhtm&'Gth
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~e-pousible thet till may be nesr the surface 8t any place beside these
lakes, and the n;ord- of existing successful welly' uythuﬂ not pre-
sent a fair pieture of ground-water conditiors,

Considerable areas near Kings Lake and Swamp Lake and
rorthwest of Wasilla are underlain by pitted outwash deposits about
whieh little is known, A well at the Kings Lake camp (470) penstrated
45 feet of sand and gravel without engountering till,

Most of- the springs the u'itlr has seen in unit 6 appear to

. Be—SURtEUT-SPFings ThEL lssue from sand or gravel where it rgste on ti11,

Examples include a spring east of the mouth of Fish Creek, and probably
those on the Fleckenstein property, 1% miles southwest of Pau.hﬁ and
on the Dinkle property, 2) miles southeast of Wasilla,

Wells in several parts of unit 6 (fig. 6) obtain artesian
water from sand and gravel beneath the surface or near-surface till,
The distribution of these wells and the m of gravel bereath
the till at Goose Bay suggest that this buriod aquifer may extend over

much of the westemrn part of the agricultural area, If this m

f o

is correct/ larger gromd-ut.cr supplies may be available ip dupn L

"r'*(-"-.‘fr AAA A St
than are probably availablo frou A:urtuo gravel west of W:silla. None
.(M O

of theﬂ\sll:ﬁm \daveloped to yleld more than small quantities of water :

i
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but there appears no reason to believe that the-mere favorable materials
would not furnish at least moderstely large supplies np:: proper
development,

| Till 1s present beneath the comunity of Wasilla, Most wells

lying gravel, but wells 522a (Alaska Railroad) and 535 (Wasilla School)
obtain artesian water from gravel beneath the till, What appears to
be a layer of till as much uf\—;:.t thick was penetrated by several
dug wells in Wasilla; its relation to the thicker till enecuntered by

the deep wells is not known,

Reports of well owmers indicate that ir some places the
fluetuation of ground-water levels between wet and dry ./;(:0‘;:: is as
much as several feet, Seasonal fluctuations, the water levels being
lower in winter and early sprirg, ;’:u--‘alao reported. Figure 9 shows
hydrographs for observation wells for Li- t;o 64-year periods during
1949-56. Withdrawal of ground water near these wells is so small
that the fluctuations sy be considered to be the natural changes

in the ground-water level at each well, In general these records

show deeline of the water levels for a l- to 2-year period after
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gure 9, ~ Fleutuations of water levels in wells,

(in poeket)




observation began, and later partial or complete recovery. The
graphs show corsiderble similarity, with a tendeney to rise slightly
in late spring and more prominently in late summer or autumn,
Precipitation data for the period 1549~55, from records of
the U, s. i‘oat.h r m are Pl:t.t:i bb{ nﬁ% totals | It;n-:%h (thf b from
hydrompb W—ponohug from the land surface, appears pares
lvj!;‘ ﬁ“w"ohief‘ source of ground vater in most of the agricultural area,
‘l'hil general conclusion is suggested by the similarity of the hydregraphs,

which represent wells in a wide range of topographic and geologic situa-

The period of rising water levels shown by the hydrographs, after the

retativeiy-bigh sumner rainfall, is thought—to—be the time of greatest
f,{bu:.x A
recharge. A relatively minor part of the recharge is probably snow

melt dwring thgﬁ,:m Most of the winter snow cover is rancxed-by
(A.W—AJ

[ 2% Ag SNt ine

blowilg, by by sublimatior, aad-by melting and overland runoff, A small
part of the nlﬁfum oolloota in doprosaiono, however, and some of it
percolates into the ground after the frost thaws., A third source

of recharge, infiltration from the beds of streams, is important
-losally, Water-table contours (fig, S, ") show that such recharge




Qm,L.f ‘I:J‘i:
oocurs along the lower course of Palmer (Bodenburg) Creek, and along &
1

/| Matanuska River east and southeast of Palmer and north \?) and west
of Bodenburg Butte. Recherge by infiltration may (alsg’ 63?' along
the small streams farther west in the agricultural area,

Comparison of the precipitation and water-lsvel dnﬁ (fig. 9)
shows that any relation between them is probably complex. Water cannot
::v: mzrd ﬁ :L t.cr}: Z‘"ﬁlﬁ’f‘@? silt and sand until the

+ Therefore, 2?"’ rains afzfi

AW -Lox)low a dry period probably eontribute less to the ground-water

body than lighter rains that fall on wetter soil, Deep wetting of the
surficial material by{\heary au rains is thought important in

favoring resharge during the succeedirg summer. A succession of two
or more wattarfbhan-}average years also probably leads to inereased
" recharge, Weather Bureau rscords show that, during the period 1943=49,
there was an accunulated excess of about . inches mﬁi—‘hﬂl—-ﬁm
amiuel precipitation, This series of "wet years” is thought to ex-
plain the high water ievels observed in 1949. On the other hand a
defieit of about ¥ Tiches 4a-1950;(halon the mean-annual precipitation) L. /757
was accompanied an;I followed byfi'-apid decline of the water levels,
The hydrographs of wells 185, L49, and 533 probably show the
maximum fluctuations otm_t.er levels to be expected in these loscalities

if the future pattern of precipitation is similar to that observed in




recent years. Near wells 185 and 449 the level of the water table is

controlled by the shallow water level in the Matanuska iiver flood
plain and in the sand-covered flat near the community of Matanuska,
Near well 533, in Wasilla, the level of the water table is controlled

by the levels of Wasilla and Lucile Lakes, Veld~3i-ta-on-a-hillside,

The Palmer municipal wells discharge somewhat ore than
100,000 gpd; the total withdrawal of ground water from other wells in
the entire agricultural area is estimated to be perhaps twice this

CTCnas

amount. The remaining ground-water discharge a{ by natural means,
probably chiefly by flow into the Matanuska and Knik Rivers, into the
many lakes in the area, and perhaps l.pt.o some of the small streams that
flow %0 ¥nik Arm,

The apparent equilibrium attained during pumping of the Palmer
wells suggests that the quantity of ground water available from favor-
able aquifers in the agricultural area is sufficient to meet reasonable
future needs, It seems likely that moder:tely large juantities of water
eould be ptnpodrrr; aquifers less favorable that that tapped by the
Palmer nn’ especially if pumping were limited to a relatively short

¥ c:.«.'i,u Meas,

poriod/\aieh as that desirable for supplemental irrigation. Besause




Aress ir which the grourd water s ¥nown to be rechar-ed by surface
ztrearns also vould armeer to he favora™le hydrolor?eally for the
procuction of mnderately larre rrourdeva‘er supnlics, Necause of

the wide spaeing of wells and +he relatively small quan*iites d1acharged,
*he nresent w'thdraval of rround water for farm and houselold use

is thourht to have litile c Tect or wa'er levels in the pround,

a

™e sarmles renresented by the snalyses 'n tatle 3 are considered

representative of the chemical character of *Yie ground water in the

Matamsha Ta'ley aprieultvral area, "hese analyses show that the
vater is 'n r~en-ral sulftahle for ordinary domestic uses,

‘inter conteining less than 500 parts -er =41lion (prm) of
2lreolved 801ids s renerally ratisfactory for domestic use unless it
1e excentlionelly hard or contains an objectionable amovmt of iron,
The ground vater ir the arrievltural area commonly containg lese
than 200 »om of Adigesolved 80lids, "he ‘ardness is pernerally 4n
the range from 100 to 300 prm and 1g ue chiefly to caleium and
magnesium bicarbonate, A few wells (see 145 and 494, table 3)
obtain very hard water (about 500 npm or more), Artifieclal softening
of such vater, and of that from -ome of the other wells, is desirable,
lardress in excess of 150 prm 1s noticeable in ordirary use and may
cause the formation of scale in bollers and heating units, The
concentration of iron or of iron and manganese in the samples from
wells 462, 244a, and 522a is much higher than that of 0.3 ppm of irem




and manganese torether recommended in the drinking-water starcards
of the U, ©, "ublie Vealth Cervice. Tn other samrles anralyzed the
concentration of iromn and manpanese is within thkis Yimit, Tn all
semnles for which fluoride wes determined the eoncentration is well
within the manda®ory 1'mit (1,5 »nm) srecified by the U, S, Tublie
tealth “ervice for water used on interstate carrir—é. "hre nitrate
content, a poss!ble indicator of orpganic rollution, is high in a
few sarples (for example, wells Za, 123, 145, 347, and 404), A1

but one (494) of *hese samplee are from shallow dug wells, vhich

“
sre particularly sgscentible to pollution, ramples from wells 1.5,

347, and 494 cortain more than the 45 ppm considered (Comly, 1945)

to be the maximm safe nitrate content for vater used in feeding

formulae for infants; higher concentrations may lead to cyanosis,

Water of the eharacter of nearly all t!~se parmles would be cet’ cfactory

for irrigation, e high sodium content of the cam-les "rom wells 4

and 147, however, right make such vater undesirable for irrigation,
Triangular diagrams (fig. 10) {llustrating the comoeition of

the vater camnles analysed show that, excent for samsles 4 and 147,

the water is of the cale!um magneeium bicarbonate twne and has a rather

rarrov range in composition, The samples were collected from till,

outwash sand and gravel, wind-blown sand, and bedrock, and from both

vater-table and arterian aquifers, The uniformity of comoeition is

thought to show that all the uncomsolidated derosits represent fairly

vell the mineral commosition of the bedroeks of the recion.




Figure 10, - Dhgmms showing the chemical com=

position of samples of ground water.

(in pocket)




The analyses shov a eonsiderable range in concentration of
dissolved solids, In several nlaces vhere less than average mineralisation
vas found (wells 244, 244a, and 275) the water has probably been in
contact with the sediments for a shorter time tham elsevhere in the
agricultural area, The relatively high concentration of 1ssolved
solide in a few samples is more difficult to explain, Well 494, which
is finished in gravel, obtains hard water (hardness, 530 ppm) that has
a higher content of dissolved solids (63€ ppm) than all but one of the
other wl.%n sampled, Fobert Warmer (535 Eng, Det, (Terrain), irmy Map
Scrdu,/p:rm oc’-miution, 1956) suggests that this hardness may
be due to solution of & bturied denosit of caleareous marl fuch es that

to be found in some of tre modern lakes, This exnlanation‘{;ou;é—be

consistent also with the high nitrate contert of water from this well ’
whieh could have been derived from orgaric material ir the lake dernosit,
The *preéence of high-sodium water in two wells (4 and 147) whieh
penetrate shale (in well 4 the till encloeing the aquifer may contain
fragments of the shale which was found bencath the t111) sugpests that
the high sodium content may be related to the shale., Tn that case,
hovever, it would appear that the sulfate content of these sarmles
should be higher than was observed, Tossibly the high sodium cortent
and low hardnese (relative to those of other Matanuska Valley carrles)

are due to ratural base exchange between the ground water and the shale,




During the early days of the agricultural colony several
drilled wells obtained highly mineralized water. An abandonad well
i:. Palmer, listed in the files >f the Alaska Rural Rehabilitation

Corp., is reported to have obtained "sulphur water" in bedrock at a

A
depth of 121 feet. Salt w»aler was found in the old lhudlt.ozh:un

(144) and hospital (135) wells and ir two other wells. According

to information in the ARRC files, analysis of water from the hospital
well showed a carbonste hardness of 4,300 ppm, & chloride content of
3,520 ppm, and a pH of 6,0, In contrast, water from the old ponr:-:
house well (134) is reported to have contained 26 ppm of chloride,
The differences in composition of samples from nearby bedrock wells
and the absence of chloride ir many of the samples of bedrock water
are thought to show that the highly mineralized water is of local

ocourrence. It is not related to modern salt water in Knik Arm.

Dug Wells

Most wells constructed by individuals in-the—agricuiturel—
apes for their own use are dug by hand, They are generally less than
50 feet deep but a few are much desper. well 272 (Allman) is 105
feet ﬂnp,f and well 305 (Cullison) was 95 feet deep before it was




by drilling, These dug wells are generally square or ﬂbfaﬁflﬁ‘b
- “’% feet on a side ’.
A . u;df:wf'xﬁ*f/“‘r
The walls of wells dug in till commonly st.andnaftcr excavation,
but in most places gravel must be supported during the digging. Some
of the gravel and sand are particularly diffiecult to dig because the
walls slump before they can be supported. Wood cribbing is most
comronly used to line dug wells. Several types of wood have been uu@
.pruco is considered excellent, but cottonwood 1is sald (wilson, T. dey
ponoml communication, 1949) to give the water s taste of organie
decomposition, Comcrete blocks or pipe, poured conerete, metal barrels,
wood-stave pipe, and steel well casirg have also been used for lining
pée dug wells. In a number of the wells thes# linings have been put
down in the cribbed hole to below the water table and the hole back=-
filled with gravel. Theglf other types of lining are more permanent

than wood and, if properly constructed, more sanitary. They do not,

however, permit much inflow of water from water-bearing layers M&'*ft‘w

whied,
Uffs the bottom of the well, u..,:..zw wells dug i.n A1 fape «
Arran —raede all Ahe i/rm"{:w G ot "o«\-&b. S )a» VAL LT,
¢ Although dug wells are less satisfactory t.hm drultd uol.].l :

cuLf me,‘d—1
for many reasons, the fact that they can be constructed br—ku&wz:ﬂ*f

made them important during the early days of the agricultural colony.
Moreover, in some plages where til11 appears to be the only water-bearing

material available the dug wells say be more offective than drilled




matormmliubmwmamdlm
and because the wooden cridbing permits inflow from all the water-bearing
sones penetrated by the dug shaft. Dug wells gemerally cannot be extended
unmlafufmmnmﬂcﬂlo.ﬂmﬂhmmm
ofnﬁnmmhm’nmmmutwuﬂom. Some of
mnnn-unu-uwbymmmuwmmu.
r«mumummmuwmqnmunnf
sanitation. mmeﬁnmmwmmmm
entrance of surface or near-surface water into the wells because few of

the wells are adequately sealed at and near the surface.

Priven Wells
Conditions gemerally are mot suitable for the construction of
driven wells in this area. The presence of gravel or till at or near
the land surface in most of the agricultural area makes the success of
driven wells unlikely. However, a few driven wells (Johnson, 35; Recca,
650; Kimbrell, 670) obtain water from sand or pebbly sand at depths of

less than 20 feet.




Most of the wells constructed since the establishment of the
agricul tural colony, and all but a few of those deeper tham 50 feet,
have been drilled, For many years the Alaska Pural Rehabilltation
Corp, operated & cable-tool drilling machine, Several private drillers
have been active in this area in recent years,

Most of the older drilled wells were constructed with 4-inch
steel casing, Most of the never vells are of 6-inch diameter, They
are generally finished with open-end casing, or with the lower few
feet of the casing slotted, although a few have been {inished with
slotted well screens, These open-end and slotted-casing wells have
proved suitable for the development of small water supplies, but ir

most nlaces the water-bearing materials will not yield larger su-plies

(roughly 50 to 100 grm or more) without the use of well screens for

proper development,

The 4~inch wells are generally adequate for household use, tut
6=inch wells may be preferable because the heavier drill tools permit
more ranid drilling, If a well is to be used for a large water surply
a 6=ineh or larger casing ie desirable because it permits the installation
of a larger rump, TFor smaller supplies, the small electiric rumps used
in thig area, vhich discharge less than 10 gom, may be used satisfactorily
in 4~inch ecasing, Of the several types of drilling machines the
cable-tool type is the only one that is well suited to the conditions

encountered in this area,




Dtilization of Ground Weter

Public Supply

Palmer is the only commumnity in the Matamuska Valley agricultural
area that has a public water supply. Several successful wells were
constructed in and around Palmer during establisiment of the agricultural
colony, and earlier, but drilling in the townsite was generally wnsuccessful,
For many years, thercafter, the Matamuska Valley Farmers Cooperating
Association supplied water to its ereamery and other establisiments by
means of a 22,000-foot conduit of wooden-stave pipe frem Brazil Springs,
about 3 miles northwest of Palmer, Fxcess water was seld to the residents
of Palmer, After the dry season of 1950 the spring flow was insufficient
to meet the needs, and in 1951 the existing pipeline was extended and
water obtained frem Carnegie Creek, about a mile northwest of the springs.

Inasmuch as the then-expanded water supply for the town was considered
of questionable sanitary quality, thought was given to the aequisitiom of
additional supplies, Surface-water sourees already in use were considered
by the designing engineer, but, upon strong recommendation of theAlaska
Department of Health, attention was given to the possibility of aequiring
a safe and more economical supply of ground water, At this stage, on the
basis of data wvhich were at hand and vhich form the foundatiom of the
present report, the Geologieal Swrvey informed theAlaska Department of
Health that the chaneces of obtaining a groundewater supply at moderate
cost were exsellent, Shortly thereafter, persomnel of an engineering fim




engaged by the town were informed by the Geological Survey om details of
1mmmm.m¢m¢ammmum-nutmu
of costs of a test well in the area vhere the present suprly is developed.

The test well was subsequently drilled with favorable results, Later
two produstion wells whieh are the source of water for the present supply
system were drilled in the immedistely adjacent area. According to
Mr, A, J, Alter, Chief, Seetion of Sanitation and Engineering, Alaska
Department of Health (personal communication, Sept. 25, 1958), Palmer thus
became the first commnity in Alaska to achieve vhat publio-heaith authorities
would term a model water supply,

The present municipal-supply wells were completed during 1952 at a
site about a mile northwest of the eity. A reservoir was constructed at
the well site, A gravity-flow distribution system commects the reservoir
vith the eity, The new system went into operation during 1953,




A community well (51$)mmuhunaumdmam,
~ _"t—
but it is no longer in use, At promtf::uo supply water for all

the inhabitants,

Domestic and Farm Supplies

During most seasons individual wells are ecapable of
providing sufficient ut& for domestic and farm use throughout most
of the agricultural area, Many farm houses have plumbing and pressure-
water systems, and the water use includes supplying livestoek and ecooling
milk,
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Table 3. = Analyses of ground water from

the Matanus

Romical Covaisnte

fa Valley agricultural area,

(parts per million)

P

Al

askal/

Vell NOsscesssvcvcvvsccsh [N w 38 70
Alaske laboratory N0+ sss pR259 217 158 306
Lezy Mt Lazy Mt
OWNeTressssscscsasennsnses sl Childrens Children King Falk
Home Home
Geologie SOUTC@ s esesesespSand,grave Till Cravel | Rock
D.pth (foet)........--...pZSO 11 12 110
Date of oolleotion.......,11-13-53 8=29-49 | 8-27-49 7-13-50
Siliea (810 )oo-cooo eeeh ) 20 8,2 19
Iron re;. 3issolvod27...r
Iron (Fe), total.........é .07 .02 .02 .03
Manganese (Mn), diasolved_/ .05 .02
Manganese (Mn), totel....p
caleium (CB)eeeesscacsccep 0y 29 51
Magnesh(m gng)............ 35.‘3 7.6 546
Sodium (Na)eessosseccasone
Potassium (K)oocouoc-to'a: l.1 ) 3.9 ) 5.5
Bioarbonato (HCO3).-....-. 9“ 91 1h3 l9h
Carbonate (CO )oot--oooo- 0
Sulphate (SO ?oontooaoono 17 6.1 36 120
Chlorido (01 ............ 1.1 8.0 L.s b
Fluoride,(F).........--..- - .0 ol o2
Nitrate (Noa)o-ooooooo-oob 1.8 24 .8 3
ZEE-.i qissolved solids...} 120 143 182 -
Hﬁrdnesg ge CACO,escsscech 23 104 150 2LL
Nonoarbonato.. 0 29 33

Specific conductance

(micromhos at 25% C)eeep 193 224 307 515
pHu-o.--caooooo.ooo-oo'oo 6ole 6.9 Te7 8.0

1/ Analyses by Branch of Juality of water, Us S. Geological M
survey.
2/ 1In solution at time of

g/ sShellow well ne&r well L;

enalysis.
gee table 5.
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Table 3. = Analyses of ground water - continued

(perts per million)

-
well no............. 80 101 123 1&5 1“7
lgeke laboratory no [3256 20253/ | 157 215 | 3327
OWBGI‘. T EREEERR " EE RN MOKinley ARRC -";‘. Le !1’-81‘ Th\ma Thum‘
Geologic source.esese Rock Gravel Rock(?)| Gravel Rock
Depth (feet)oo-oouot 1““ hg 37 27 1“6
pate of collectione.. 11=28=55 10=-4-48 8=26-49| 8=30-49 2uh=56
1111ca (S10,)eesnse 7.8 10 16 16 9,6
Iron (Fa),dgssolvedgf .00 .03 .00
Iron (Fe),(togalnno- .09 011 006 002
Manganese ¥n
dissolved&/:..... .00
Vangane se (¥n) ,votal .01
Celoium (C&)oo-oooo- 56 76 75 1’47 14
MBPTJGB:‘.\.;J!! gMg) YRR 203 Qele 20 30 6%.8
Sodium (N&)esesesess .
POtﬂSSium (K)ooootoo 1-2 ) 9.2 ) Bh ) 33 9
Bloarbonate (HCO3)es| 147 236 266 371 2064/
C&rbonate (CO )oo.oo 0
Sulphate (SO YRR “1 38 35 73 6.0
Chloride (01 enseene 500 h.s “2 7“ 5.0
Fluopide (F)ecececse .0 ol ol 0 .9
Nitrate (NOB)..-.-;. 2okt 9.‘1- 35 96 ols
dissolved
_ SOlidSo-o-ousoooo 197 273 388 652 203
Hardnecss as CaCOB... l6h 228 269 h90 bZ
Noncarbonat@sseee Lk 3k 51 186 0
specific conductance
(migromhos at
250 C)oooocooolc 327 hhh 657 10050 327
pH.--.ooo-ou-oooooo- 703 - 6.8 6.8 8.6

salt Leke City laboratory number.

%{ In solution at time of enalysis.
L/ 1Includes +he equivalent of 7 ppm C03.

“ SHe skea Purel Relab. /. fotriem Conpera foor
S .
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| Table 3. - Analyses of ground water - continuéd
(perts per million)

e

Well NOsescssseveses 195 2hk 2hha 27’ 315 3&7
leska laboratory ni|3257 | 3050  [3051 11060 155  |20262/

OWNeToeeeeessssessses |USGS rostishedNorris |[Holtet |Yadon Albrecht

Geologic sourc@.s... Sand Gravel |[Gravel |Sand Cravel |Gravel
Depth (feet)........ 112 129 58 lh 36 35
Nate of collection.. 11-16=95 6=212556=21=5511=16-5 Be22-490ct 1948
Jiliea (Sioz)nooooié 8.9 909 . 809 15 13 lh
Iron (Fe).diaeohed.# .00 .02 .70
Iron (Fe), totalesss «10 12 2k .02 .Oé +05
Mangpane se (M& >
diBBOI'e sennee
Maneanese (Mn),tosal .00 01
Cﬁl°1um (Ca)........ 39 21 15 1“ hé 55
Mag?asi?m gMg)...... gog zog 2.2 2.5 5-9 20
Sodium Na)sesoosossoe . . .
Potassium (K)o!ool.l o8 1.6 1.0 ) 3.2 ) 23 ) 11
Bicarbonate (HCO3)..| 97 91 63 55 160 172
Carbonate (CO )pooo- 0 0 0
Sulphate (SO IR ho 305 300 5-9 8.7 58
Chloride (01?|o¢oo-o 5 1.0 1.0 08 1.8 3
Fluoride (F)onooooco .0 0 - - o1 -
Nitrate (NOB)......Q 1.0 106 2.7 .8 ?.3 h6
sgmw dissolved
L 801188esssesssses | 153 ‘92 70 69 159 292
Hardness &8 CaC03ee. 115 67 L9 L5 140 219
Noncerbonat@..see. 35 0 ] 0 8 78
Specific conductance
(micromhos at :
250 C)essesssses | 255 156 115 [po2 274 INNR
])H-.oco-ooooogiooooc 7-’ 7.1 6.8 6.9 73 -

2/ 1In solution at time of enalysis.
3/ Selt Lake City laboratory number.
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Table 3. - Analyses of ground water - continued
(perss per million)

w.ll no.....o....o..
Alaska laboratory no

OWNeTrsesescscsssesseces
Geologic source.....

Dcpth (fQ.t).coooooo
Date pr collection..,

363
672

ity ofjigr.Exp

Palme
avel

65

1-1=52p=11=51

Li3 Li5a
861 648
aska

tation
avel

36

522
216

ﬂ"ﬁq/
: ‘zQEZ?ddi

31110‘“(81 )o.-oooo
Iron {Fe),ddssolved?
Iron (Fe), total.sss
Mangenese (Mn),
dissolved2fsevevee
vaneenese (¥n),total

Calcium (Ca)......-.
M&gn031um (Mg).-....
Sodium (Na).........
POt&SSi“m (K)-oocooi

Bicarbonate (HCO3)..
Carbonate (CO )'.ato
Sulphate (S0 ?
Chloride (Cl?-ooon-o
Fluoride (F)o-oouclo
Nitrate (NO;).......

se e e d

f?ctei dissolved
“”'801163..-..-.....-

Hardness as CaCOqeee
Noncurbonate.....-

Specific conductance

(micromhos aty
250'6)00000000000

pH..llﬂﬂﬂtbiiOttb..!

13

)

oo F
e o o
NN -

[
o
nOooo
N WO

26k
745

11

326
7.3

2/ 1In solution at time of analysis.




Table 3. - Analyses

of ground water - continued

(parts per million)
Well NOsessssvesnnes 522a 535 Spring S‘pringg/
Alaske laboratory no 39qg 208 21k 1753
OWNerssscssssssnsens “i’ sille . Dinkle -
wasilla [Bchool Pittman

Ceologic sourc@.sses Gravel [Cravel 111(%)lcravel |Cravel Sand stone
Depth "r..t).....-.. 131 73 Ny
Date df °°11.°t10noo 5'25‘5 lellh= 28-5 ot.l?hs 8e22«49 12-&-52
S11168 (8102) eeseses] 1h 28 16 18 10
Iron {Fe),d acolvodaﬁ .02 Ok
Iron (Fe), totaleess 1.1 .02 1.5 .09 .02
Mangane se gy),

dissolve 2 YT L .23
Mengenese (Mn),totel o b6 .00
caicium (C8)eevesses| 28 L6 18 37
Maggosi?; gMg)...... goi 3¢5 Sts h.6
sodlium B)lescsssonne . ) 507
Potassium (K)tooouit 102 ) 2.8 ) 7.8 ) lt6 1.0
Bicarbonate (HCO3)...1L0 136 145 162 76 96
carbonate (CO3)eeees 0 0 0
Sulphate (SO ?.O.l.l 103 5 1 8,2 3.8 bO
Chloride (cl sesevse 1.0 2 2 3 240 5.0
Fluorld. (F)oo-no-oo .0 .0 .0 - .2 -
Nitrate (N03)ooooooo 07 06 1l.1 1.6 1.3 1.7
e (issolved

501idé-oo-oooocovo 130 - 166 88 152
Hardness &8 CaC03se4 104 112 118 130 68 112

Nohcarbonat@sessss 0 0 5 33
Specific conductance

(mieromhos at

250 C)eesssoonnes|220 221 227 140 247
pH-.-ulnoooooooolooo 7.6 7.9 8.0 - 6.5 6.8
2 In solution at time of analysis.

Selt Lake City Laboratory number.
Brezil Spring, 3 miles northwest of Palmer.
Bluff overlooking Knik Arm, 2-3 miles southeast of vasilla,.

A e fareska {/er (7(t/

Bluff, Matanuska River half am

120

j{le southwest of ¥o

;:zf‘uar‘fj ("(“ryi?r:’ I‘;.,] ./;_‘,)5 o4 /rf/u"n,

lverine Creek.




Table 4. - lLogs of representative wells in the
Matanuska Valley agricultural area, Alasks

Introdugtory Nete
mmmummmm-ununmm

by the drillers whose logs are included in this table, or in ways that differ

mmmnlmwmwum.m. The following note

1s intended as an aid in the interpretstion of the logs, ﬁ‘
Hardpan. In this ares this term is commonly used for glasial till. 3
Cemented sand, ssmented gravel, These terms seem o be ap;lied both {

to 111 and to somewhat consolidated sand or gravel, ¥.
Glagial mud. Drill cuttings from several types of materials are {

&
desoribed as "glacial mud®, Clayey or silty i1l (MM&\?&
sediment,

Cockaks LLrrass what nasity ba laka or
eonspreuouN Ly ooy Am

)s elayey or silty sand, and
are ingluded under this term. wmmx:?mmmm-n }
bt e i of o Logs
useful in distinguishing these zaterials, but the tion of logs
Mnoﬂaﬂﬂ%d“m.
Gravel. This term secas to be used in two ways: (a) any sandy

4

umnmumm;mmmmnmms. Thus, sany
nwm.ammu--uumm-ummumm-mm

pebbly sand,
Boulder. The boulders recorded by the loge probably inslude stones

of sll sizes coareer than pebbles.




Lime and limestone. It seems likely that the materials described
"lime" and "limestone" probebly include both shale and glud.nl till; and
thed there may be little or no predominantly caleareous rkeh/ Tncluded .
Shale. Three usages of "shale® have been followed by drillers in
this area: (a) a fine-grained consolidated rock, particularly one that breaks
down to a thick mud during drilling; "slate hu .‘m\ been used for such rock;
du"l
(b) glacial till, which s hard and gray and breaks down to mud dﬁl.ung;

and (o) "slide-rock" or talus, Each reference to nghale® in the fo].lowing

one of
logs probably follows, the first two usages.




Table 4~ Loge of Representative Wells in the
Matanuska Valley Agricultural Area, Alaska
well k4, lasy Mountain Childrens Home; swh St} sec. 23, T. 18 N., R. 2 E.
Log by drillers,s. Cot Cottdn and H, K. Hamilton

Thickness Depth
(feet)
Hardpan: pfw, sand, and SLONEB..ceceseccsssecnss 260 260
sand and gravel; sand at top, gravel
beneath} WALEr-DeAring.csrssssrsrsssesnrasasases 20 280
aardpm........................................... 28 308
Record BASSANEGessessnsessnsossaresanasseansnscnins 2 332
Boulders, hard; brown and gray Clay.esscscccsscene 2 33
Record duin;............;........................ 26 360
Clay, brown to blue; black slate; brown
quartszite; rock becomes harder with depth;
open hole drilled below 33k fY43 ArYeesecocesses 305 725

Remarks: Till, 0-260 and 280-308 ﬂ»/; top of bedrock probably between
334, and 360 n./; pedrock probably shale with interbedded sandstone layers.

Well 70, Viecter Falk, Jr.; SEi swi see. 14, T. 16 N., R. 2 B,
log by Alaska Rural Rehabilitation Corp. (ARRC)

‘micknon Lt_'.:o.:hgl
Topsoil and gravelesecccssescsconnossssonsnonsenss 15 15
Gravel, with DOULASI e ssesossassnsessssssnnenscncs 21 36
Rock; a little water at 65 fheasccsscsssnsacnssese 30 66
Roek; uk;u 9 n./ of water per hoUl'iseessevsssssee 26 92
Roek} m more water at 107 ftj makes A3 fiy
of water in 1} NOUFS..ceesseecencsssesnssncnssss 18 110

Remarks: Water level 62 (?) ﬁ.-) June 1936.
/3




Table4, Logs of wells - Gontinued
Well 80, Lee MoKinley; SWh 5w} sec. 22, ?. 17 N., R, 2 B.
Log by driller, J. D. Conboy
Thickness Depth
(fost) =~ (fost)
8041 ececrsasarsssnsssnassssesrsessonsacannnccs 3 3
mmmm;ansmumm
pawlmsbﬁ/.m“lﬂvuihd
OUB e esvasessasssesnanssnssnveenrrrssesnnnsses
Greenstone, crumbly; easy drilling....ccececcee
Creenstone, doderately hard drilling;
dry; casing %0 64 feebecicssecs varsnooosncocs 52
Groomom;. nard drilling; dry to

Remarks: Fater apparently from a fracture at 144 ft. Water level 39 ft.

well 134, Old Civie Center m@m‘, Palmer

Log by ARRC

Thickness

‘gutz
Topsoil; Eravel.sececsscscscccsssnsesncanaanes
Gravel and blue Shal®escccosessserscssssasanense
Lime, BluGescsssossssananscsnsesronnornisonness
Mud, glaclaleceeceseccecoseecronsroensnanasnens
Water sand 13
Remarks: The wgravel and blue shale" is probably till; the blue li;:‘,
glacial mud, and sand may be limestone or shale and sandstone; the reported
chloride content of the water (55ppm) suggests that the well penetrates
bedrock. See log, well 135.
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Table 4~ Logs of wells - Continued
Well 135, 01d Civie Center Hospital, Palmer
Log by ARRC

Thickness Depth
(fest) (feet)

Topsoil; gravel.sesssscccsesssccseansssscssacesne 34 3l
Shale, DluBeeecesesssssssssssassssosssssassncnse 23 57
Lime, DlUBissccssesanccrcrcsscssrossssreensnsnccs 69 126
Shale, broken with blue lim@....csessessescsesse 13 139
Water sand, hard.seessssserscccocsssscsssnsessss 16 155
Remarks; Log suggests bedrock below 34 ft/; reported analysis of water

(see well 135, tableS) suggests an old sea water,

$ /15




Table 4~ Logs of wells - Continued
¥ell 142, John Cope; NE} Nik sec. 4, T. 18 N., R. 2 E.

Log by AfRC

Thickness Depth
foet (foet)

Topsoll; boulders.csecscesvescecsosvrsnnarsreces 28 28
Boulders and gravel; & casing
I S
GraVeleesseossssconssasssssssssscaserscssssassns 30 69
Boulders and Eraveleccecscsssssccscecssscnscrcsse )l 5 Th
Pea Eravele.cescessscascsscesasssvesssncancaenss 16 90
Mud, DlUS..ereoccsserssarearsosesssannurctcssees 3 93
Oravel and blue mud; makes some water at
9 n/. which will not clear..secevevsscrasnces 11 104 ‘-\
Gravel; heaves; makes some waterj n-urr’
£t :
casing ends at MAM.........;t............ 8 112 \ S
Limestone and shale; 226 feet of 3-and 2%- "~
I.n’p liner set in hole; water cleared \
SLOWLYeasooscenansaresnsssessscsanecsssncasace 188 300
Remarks: Vater aprarently from bedrock; water iavol 75 feet, 1936:(?).

L6




Table 4- Logs of wells - Continued
Well 143, B. J. LeDue; Ne} Sw} sec. &, T. 18 N., R. 2 K.

Log by ARRC

Thickness
Sfoot)

Topsoil; gravel and boulders.sscscccccccsscseses
Oravelesesessscscsssssssnsssscecsasssnsssssansns
Granite shell, bluG.scscsecsssssessscsnsccscncne
Lime, DluG.sccesscsve -ssesasnvrescscssssnessanns

Sand.ccessessssssssssssssssssessenssssssssnssene

Lime .h.n./ brokofNessssssssvsesescssssnsssvsnnne

orl'.l’ DroOKeN, coesssssvsvssnesassssscsssnsasene

Oravel,seesscsssssssesscessssssnssesasvsscsnsncee

o ®» v =< F w8 BB

Shilt, m, blU@sseseesnoscsvsscosrssenvensnons
&'l.ﬂl, NOAVYeeaseerssccnsssssessssessncsscsnces 7

.

Remarks: Log suggests till, %—Wdﬁkmm,wnm,W-Mﬁ.

Well 154, R. P. Mohan; NE} NE} sec. 9, T. 18 N., R. 2 K.
Log by ARRC

Thickness Depth
{fost) (fost)

Topsoil; gravel and boulders...cesvsessscsscsces 63 63
Mud, glacial, with S0M@ WALST.....ceeecssessenss 4 67
Shale, blue, undlu..................-.......... 9
Gravel, ﬁ.no....-................................ 83
Quicksand; heaves 6-15 n./ into casing

during drilling.ececevessccssessccsecsnssesses 33 1us
Oraveleceessesessssnasesssssssssassssssacnsnsnne 5 123
Remarks: Mud and vghale®, 63-79 ﬂ-’, might be interpreted as till or

mmt,unbodofmumlaﬂtudaw-ut.
s %/




Table 4 Logs of wells - Continued
¥ell 160, H. . Bauer, Wi} SWi see. 10, T. 17 N., R. 2.B.

Log by ARRC

Thickness Depth
(fest) = (feet)

TOPOOilacansansresacnsesnassrreessasssrrosnesenss 8 8
GIaVOlessssssssnssesassssvarssrsasrssnsnnssnsss 23 31
Sand and Eraveleec.cssssescssssceacsseraossessess L2
GPAVELecsssssosssrssansossanssssnssrsasponsnsss 50
Gravel and quicksand..c.cecsecssscsvovsesnasranss 54
Gravel and 8and...cscessesescrsssnssnscnsesseess 59
BraYOLeecesssssssssosasnsssrsssnecnsnsvnssssonss 66
ClAYceneeresnnsesnsassnsnsaseoosasrsressnsaosnsss 78
BANA. «oeerssosvanssaressrasasssrrsesesresassssots 165

m‘"l..!‘....‘.'.lll..'.IQ.‘.....QOIOOQDICIIOCI 175

Remarks: Water level 79 !t/ 1949; sand, 78-165 ft, is assuned to have Lt

pun W/w the well was not finished until gravel was
m:-lhnd.
Well 176, George Crowther; B} SWi sec. 9, T. 18 N., R. 2 E.
Log by ARRC

Thickness
(foet)

Topsoil; gravel and large boUlderSecessscssscssse 32
Gravel and sand, DroKeR.ecceccovssasorensossonss 7
sand with glacial mud, bluSsescscvscrsvovaorseses 5
Graveleesesssssssssssssscssssvacasnssesnnnunnecs 20
QUiCKSENd. sassvenssssrssessaarnsnsnsanssennesss 32

10

ma'.l...i....l...l.'..il'..'ll....l.."'..l....

Remarks: Water level 70 ft. s nE




Table 4 Logs of wells - Continued

¥ell 179, A. C. Erickson; Wi} Swl sec, 9, T. 18 N., R, 2 E.

Log by driller, A. R. Moffitt

Thieknesas

(feeot)

&u .........‘......'.....‘....'.......'.......
Rock.u.-.n-......-.n....-....n........-..o..

s‘nd.ll....l.i............l‘...I‘...D'..........

Grﬂ.“l ﬂth ew-...l......‘ll...l.....l.....l..

N o® = N F

m..l.......0..'l.....".‘..I....l.'..l....'.'
ww:/ ‘mt.d M-ICOI.O.C..IlOt..l!!.l.. 5’

Grav.l....l-.l.......'.......ll..l'“l..l-.'..ﬂ.. ”

15
17
72
-

Remarks: Driller's description of hardpan, 17-72 ﬁ/, suggests that it

Well 182, Ray Hebarchek; Wi} SEi sec. 8, 7. 18 N., R. 2 B,

Log by ARRC
Thickness

{fost)

Topsoll; gravel and boulders...ceecsescccccscces L7
Clay, blue, with some water that appears

to rest upon the Clay.essssscccssssorcscsssess
OPBVelesesesossssossssvessstrsscncsssnssancssnes
QuiCKBENA. cvssssssesssssssssssssssasscrnsscenses

m“ll.‘.......“.l....l....ll'...I'l‘..!.ll...

o F w & o

?Jﬂtr.r/ m'.l and sand.ccccssssencsnnsscnasonnas
Remarks: Water level 8, feet.

» /%7

Depth
(foet)




Table 4= Logs of wells - continued
Well 195, Test well, U, S. Geological Survey;
B} NB} sec. 17, T. 18N., R. 2 E.
Log by U. S. G. S.

mu/muw..............;.......................
Gravel, sandy, with pebbles and cobbles; light brown...
Gravel, sandy, with small pebbles; light bBrowWR.........
Sand, medium to coarse, with pebbles; light browne.sesee
811t and fine sand, with pebbles; light broWn....ceceee
Gravel, sandy and pebbly, with streaks of silt and

clay; rusty DIrOWR.esecosccosscocssssscsaccsscssansenes
Sand, medium to coarse, with streaks of silt and clay;

TUSLY DIOWHeeccoosssssesescscssosssscesssarscsstscses
Gravel, with sand, silt, and clay; dark brown; hard;

casing drivee with difficulty but hole does not

stand open ahead of casing.ccseecsscersssacescscccses
811% and clay, with fine to medium sand; brown; hard;

hole stands open ahead of “d.u)"‘w | 4 VIR Y

Sand, medium %o nno)ui\h pebbles and streaks

of silt and ‘W' DIrOWIescssscsnssssvsenssnssccenssace

Sand, medium to fine, with streaks of silt and clay;
DIOWI. ceoocesssessnsssenasssspsssssssortsactssscncsans

Sand, medium to coarse; pebbly; bnn)ram into
gasing during drilling

Sand, with streaks of silt and clay; browiec.esceescces

Sand, medium to coarse, pebbly} DroWNesccecescscccccosne

130




Sand, medium to coarse, with small pebbles and streaks
otnntlrdn;br_; 60-slot sereen set at 110-
mmmnn/mmmmu
53 EPMeccecssnsserssnssssenssstssssssassesiseseranens

m.nn-u-u-,um\muntmm;
dark to rusty brown; heaves inte casing during

Sand, fine to medium, with silt or elayj dpAjc brown;
hole stands open ahead of ¢asingecccessvceccasccscses

Sand, fine and medium, silty; brownj heaves into
casing during drilling.ccecscscsovccocssosvacasnnsssse

Sand, fine, silty; BPOWN.ccsccacsrscsscnssscsenosnscnss

Sand, fine to cearse, with l.ubohy, and occasional
pebbles; light to dark brown; heaves into casing
during Arilling.ececesessrsrssssasvsnscassnnacreaneae

Sand, fine to medium, and silt or clay; brown to gray

or greenish gray; hole stmdlopon%omﬁ.
ahead of easing during drilling, before walls cave,...

Sand, cm, and small pﬁbhl; EraYesssessssssnscnnes

Gf‘“l. fine, and glay} EraYeecscecssscccnssvascescencin
Creenstone; hard; dr’ohonooao-.-o-ono-o-noltaoo-ooovono

Remarks: See graphs, fig. 4, » showing particle-size distribution in
representative samples from this well,




Table 4~ Logs of wells - Continued

mm:m; .&ﬂm. 8, T. 17 N., R. 2 B,
Log by driller, A, R. Moffitt
Thickness

F

Esass:fsxurnﬁg

BOAL, seesessssssssssnsessncccssnsssscsssncscness
Graveleceesesssssessasssssssssssasssvsesssssssse
Sand, COArS®..ccescssssssssssssacsocsssscssossens
Oravel, COBFS8.cvesssassasssessssnssavessetssnes
Gravel, fine, 1l0086...ccsvcscscscnssevnrcrcncnce
Sand and ClaYescsccsssssscccssccssssvnceranennce
Bravelececcscssssescsssssssssassasssesnonvacnarss
ROCKecoesossssssssassssssssssssassssssvescscssne
Braveleccoecsssassssssesssssssssssssscstssnsasne
Sand, COArS8..cesessecsssssrcsrscerrsarstsreces

W.-.oo-ocoo.ucdco.--o-.oc---.oo--cn-ocn-o.
Sand and m”l’ with mater.iccssescsccscccsnrons

[ v
N
E
w

Remarks: Water level 97 ft. See log of well 229.




Table 4~ Logs of wells - Continued
well 229, A. R. Moffitt; Nii NE} sec. 8, T. 17 N., R. 2 E.
Log by driller, A. R. Moffitt

Thickness

(feoet)

sou.'....l.l..l....l.l!...ll.l.....l...!‘l.. b

m‘m.....'...D..!.'...!‘.lt.l..‘...........

Oravel.cscsssssscssssvcssnssssssoscssserncssses

12
HardpaN..cocesssassosscssscssnsesessssscncssnss 9
U

2

BOULA®r'S .ccscavscsccssncossssassvesccsscense
Graveleescessosessascasssassssssesssssssscsce 15

ROOKe oseesvesnsnsssssssasaasssssssssscsssnese I

Sand, VOry dry.cccecscsrcscsssccssescocscssns 7

Sand and Cla¥eccsesecsscssssenrnccossesvosscace

Bedrock, black; some water on top of itecacee

Sand and gravel; some Wabler..c.ssssscescecces
Gravel.secoesorsssssssssssssssssascsssesssses

ROGK, BLAGK.sesssassasssnsassssrtnessnssssces 3

Remarks; Well cased to 119 feet; water level 103 feet, It is con-
cluded from verbal description-by the driller and from examination
of cuttings oi#qrmk rock, 105-109 feet, that the jog. represents

bedrock below 105 feet; th.mmummummnﬂ
and gravel may be softer (shaly?) material.

/133
o




Table 4~ Logs of wells - Continued
Well 251 a, Paul James; NE} N&i sec. 27, T. 19 N., R. 3 E.
Log by driller, S. Cotten

Thickness Depth
feot (feet)

Gravel, with boulders, and sand.seescssesscssses 11 11
Gravel, with boulders, and sand and clay.eesssses 6 17
Gravel, fine, with sand and clayj aisvs todve-

water-bearing in partececscccscescssceccncesss 1l
Gravel, fine, with sand and ohy;/ ArYeccsessces 2
Hardpan: eclay, fine gravel, and sand, hard,

M‘.‘.OQ.....I.....I..‘..'.CCO...‘...I..!‘I’. m w

Gravel, fine, water-bearing.ccesssccssscssscsnse 12 72

Remarks: Originally drilled to uA:&r and casing pilled back to 29 #%
Sasvy- water level was 20‘& summer, 1953; water level of deepened

well, 5,':' » January 1954.




P Table 4~ Logs of wells - Continued
mmbmm;ﬂ-&m. 27, 2. 19 %, R, 3 B,
Lag by driller, S, Cotten

Thickness

ffoek)

Soil, clay and fine gravel.sescecsssssssscrasaes
Clay, with sand and fine graveleeesessesssessses
Sand and medium gravel; 1less ClaYisssssscsescses
Clay and silt, brown, with fine Eravelecsssesses
Clay and silt, brown, with conrse gravel;
water at ”4 R L LLLLLLL LT T
Sand, coarse gravel, and LAY vevsscsenssnececes
Sand and coarse mnl;.........................
Record missingesceesssccrserevevsscessssssnsrres
HOTGPAIa«esseessesssorssssssssssscassssssssasans
Gravel, sandy, with pebbles; water-bearing...... 2 66
Remarksi mmmuduu‘&utnumtm; despened to
66;&(. water levels in deepened well, JJA in February 1954 and

23 in June 195L.
A




Table 4, « Logs of wells - Continued
Nell 256, Walter Mayr; Sui Nl seec. 32, T. 19 N., R. 3 B,
Log by drillers, S. Cotten and H. K. Hamilton
Thickness

Sgoet)

Sodl, fine gravel...ceeessecescsecsvocseccncsccssssrsnnee 22
Clay, sand, and medium gravel; very dry exvept for a

1ttle water at 55 fhocccceccrcccnrccescnsconccnccences
Clay and modium gravelececscsscvencvesavsnsccannnenconse
Clay, ROAVY.ccescceesevseevssestcsereresssssrsasscssencnee
Rocks, large, and 0laYeecececsscoverssvsvossonscrossennes
ROOKS, large.ccccccsc-cosscsssrcsscsncsscscossensasonesee
Clay, heavy, and medium gravel..ccoveeveesrrencvseccrocee
Clay and coarse gravel..ccccccsscscesveccssssesceansassese
Gravel, fine, with sand and & 1itt1e C1la¥eeeecseccorssnces
Gravel and sand, brownish, with 1ess 61la¥eececesessecaocs
Gravel, loose, and clay and sand.cscevsccscscvccsssesscne
Gravel, fine, and sand; 1little clay.ccececcsccscccsscesee
Gravel, sand, and clay, water (7=9 fb).cecccceccssscscees 5
Gravel and sand, 1less Clay; Water.ccseccccccvccccccoscans 7
BRemarks: Water level, 171 ft, sumwer 1953. Log of older, shallow well
suggests gravelly saterial to 33 ft, till below 33 ft. HMaterial to 118 ft is
interpreted as till, and the absense of water until about 174 £t (confirmed
verbally by drillers) suggests that till extends -ad—lteast to 174 ft,

3
8
2
2
8
6
1
9

=2




Table 4. - Logs of wells - Continued

'.n 257' Kenneth 'llhﬂ.; SE!; W& sec. 31. T. 19 l-, R. 3 E.

Log by driller, 3. Cotten
Thickness

fost)

Record missing (see remarks).....cc.ecsvessevsssscsscnccee 280
Hardpan; at 307 ft, "sludge soll, brown™..ceevesvcovesccce
Clay, DIrOWN.cesesscsssssssssssssssoncssssssnsesseesnoscee
Boulders and Clafecescscesccsssssssssssasassessssscosncee
Clay with much sand and fine gravel....seeeessdosssssccee
Sand with clay and fine gravel.ssecccsssssssosscessecscse
ROCOPd MiSOANG.ees rsessscsssressrassessssrssssssnsssssse
Clay, brown, and gravel; open hole drilled ahead
of casing, 357=367 fleecessascccsasssossssssescosssnone
Sand and ClAYisesssassssessescssccsscsssssncsssnsssanses
Gravel, medium, and sand, with interbedded layers of
brown ¢lay; water encountered at 412 fl.eesecsecvssess 36
Remarks: Water level, 401 ft, August 1955. Verbal description by driller
suggests till, 0-280 f%; log of old well records interbedded "hardpan” and

gravelly layers to total depth of 37 ft. ﬁ-mluutcrmldutm

m.awammu.ﬂamd‘ﬁm 22
4&4.174“\.? a.t307ff'a4¢h4tm 2::..;7

MQMWM'&&W.




Table <. - Logs of wells - Continued
'.ll g' mwt; Sli ”k 86C, ”p 1. 19 .o’ ‘o 3‘.
Log by driller, S. Cotten

Thickness Depth
Sfoot) =~ (foet)
Record m..ooccoolootooooonoo-.oooonoloo-oaoooqucooo — —

w..l.'..............0.....-..0.0..........'.O...O.l — 173

Clay, brown, Wob.sieccsecscsvcsnssoncsesncscasssescnncers 176
Gravel, dryccccccccsces-voossesncesocsccscccscscssscssase 178
Clay, DIOWND, Wob..ceseeeccosaccocossesansancsnssenancenne 179
Oravel, fine,with m 182
Gravel, fine, and brown clay, in alternating streaks..... 190
Remarks: Water level, 178 ft, June 20, 1955. Verbal description by driller
indicates there is no distinective lithologic break just above 173 ft. Log
of old well records gravel, 0-10 ft, and hardpan (till), 10-148 ft. The

sequence is interpreted as till to a depth of at least 178 ft,




Table - Logs of wells - Continued
umm‘ .{I&m. ’.'tn'o..o 28,
Log by driller, A, R. Noffitt

1

M.Q........"..QQO....'.......'.0....'.“.
M‘....Q...I..'O.'.l...C.........l.ll.’..ll.ll
W’...'..‘..'.Il.‘.00..'..........Q.‘......
M'......Il.............Il.l.;..............‘.

Hardpallsososscesssssssssssssnsssassnsssnssssnnnsne

(zoat)
18
36
43
W6
70
Sand, water-bearingeessesscsscsssesssscsssncsnns 72

76

CIH. blu..Q.........IO‘OOIOOIIODOOOUOOOOOUI'Ql.

m..."..".....‘...Oll..0..'.....0.....'.-.‘.

18
18
7
3
24
2
A
10
2

m.ooootooloonooobioouucoo-coooooooon.o-oo

M’ ‘M‘...l.‘..OIO.....'I'C.....OO.. 5 93

Remarks: Casing to 93 (kg water level 72 Mo winter 1953,
Pormations between 36 and 88 ﬁhtorprom as one t111 sequence.




Table 4£- Logs of wells - Continued
mmm‘ .km‘...o 9. 'f.lll..l. 2K,

Log by ARRC

Thickness  Depth
Afoet) =~ (foet)

m‘ m““ h".mooupoooooooo- »» »
ch’, bllo. hl"o-o-o.-o-ooooooccooooqooonoo-oo-u A4 L3

m. “. ll'u-.uu...................... 9 52
Gravel and .“--o.oiooo--oooooooool---oonoooooo 19 71

Sand, blue, with glacial mudeceeeerrerecenceeose 12 &3
— 2 T PO | 90
Oravel; water encountered at 90 Mfike...eeereer. 5 95
Remarks: Blue sand and mud, 71-83 ik, interpreted as till; clay and
"shale", 39-52 1\/. may be interpreted as un/ a)mhhly more reason-

ably, as alluvial or pond silt and clay; nologo{wllm. Well
deepened 10 99 ffjhy wter lovel 83 JAiky Septesber 1955, |




Table 4- Logs of wells - Continued
Hell 271, Richard Tunnicliff; SE} SE} sec. 9, T. 18 N,, B, 2 E.
Log by ARRC
Thickness

Sfoet)
Topeell; gravel with large boulders.cccesecssene Wl

Sand and gravel, gra¥.ccesscessccessssevessnnsee 55

Gravel, brown; water encountered at 118 ft...... 16

Bemarks: Sand and mud, 96-108 fty, interpreted as till; the brown celor
ofﬁomhrhiummwmummbohnm“m
material was deposited; water level 80 fFAy, sumser 1950, Well deepened
to L3 1y, 1955 sccording to verbal deseription by the driller, hard-
mmmnmmmmq,niunmﬂmm-.

tntdutm%mdutwmmﬂbduw&ymm
level did not rise sbove 136 &fite 47




r.m%-w«mh-cmu

Nell 273, len Allmans 5B} Sw} sec. 9, T. 18 N., R. 2 B,
Log by ARRC
Doty G
Topsodls gravel with large boulders and sand..... L3 k3
Oravel and samdesssssssscssssosnsvnsecncesesnases 25 68
Sandy blue, With Bome Waberessscssessssenscsnsace 18 86
Oravel, brown, With Waberseessscsssesscecsssnscs 3 89
Bemarker Hlne sand lying over brown gravel is imterpreted as 11 (1), by
Gomparisen with material in well 271 (see log). Water level,
well drilled (19367)5 dry, September 1950,

Nell 205, James Berry; 5w} 5w} see.l7, T. 18 K., R. 2 E.

Log by Thickness
- (oot (Reen)

W.O.Q.Il.....l..‘.lo!n..Q.Qt..'l..

Gravel m...oooooo-ooooooooca.oooocoot

mo-oocooooto.toctoooooooooon--o.--.oooonto

Lime ~n.. BPAYeesssvscstsscscvcsncenvesscnnsen

Sand, brown, mm-.........--oooo
Mg Water level reported to have been LS f£%. "Gray lime shellv,
n-ummummmm




Tatde ¥, « Logs of wells « Contimued
Hell 29, Se A. Boyd; SWh SE} sec. 1k, 7. 28 N, R. 1 B,
log by ARRG "

TOPOoLLlacacnsacasaseseensesesssssseressensarnsnsnnnses

emn............................................,...

Mady Bluey and Sandessssssssesssanseesesrnsenseseevens

Musky BlUBessssesessnsnssnsrstnssssrsrssesnensssssnsne

Mudy Blue, 8nd B8RGessassessressinscsnsnsnnsssnersans

Mud, bluey 13 n/-t WEMIP oo ccectoestressesesesseseons

Clay formationeeessessssnssssesnssssnssssoscensnsnasnne
Sand and elayj casing to 193 o5 water

lm 61 m.o.......“....l.'.l.'...C.......C...l'..

Remarks; n-m.u-.mdq.n-m:%hmum




Table <, - Logs of wells - Continued
Abandoned well near well 305; ARRC tract 132;
probably swi NB} ses. 20, 7, 18 N., R. 2 E.
lﬂ._

m....oototoocoolaoo.tool'ootoocttonotoo.tooootooco

&

m‘..‘......-.OIOQ.'il....l.ti....!...il..t..tc....l
u. bl., and m.oco-o-oo-ocoo-.ooooonctoooooooocoo
Gravel, Mooooooaoooocoooootococooooooooocooo
-

m....'.............‘........l........'..0.0'.‘.0.0...

m. OOMENBOd. covssrsrnrenssonssnstsestsnssressrsnssee

Pea m....-o-o-o.o.-oooo-ooooooooooo--o-.oaooaoo-ooo

m‘. ‘—hl...uu...-u.u.uu..u...u....-......

.mm_m
15 15
48
.
15
»
23
3
6
n

m.oontijoaoocooottoo-oo.oooooooooouooo-o-ooooo-coooo

EERESEEE

8

Mud, m.uuuuu-.nu.....u........-........u"...

lu.u-.umm.npm»mna
2-ft w of hard m-..ooouonooooqotoooc-ooo.ooocoo
Shale; open hole below 226 ft; well abandoned: dry

&

m‘.....’i.‘.....'l...........o..l....'..’..ll!...l.. “ m

m Blue mud and gravel, 63-101 f%, and blue mud and shale, 19.-536(?)
nuwuun hlmudmmm-whmmon-

solidated gravel; w,dﬁmwmmWMﬁommun

27 m.c wud and M
-l,thqlqhmdmmlm t(q,f- : J‘/-@

198 - 226( '
’ Ll LSt Leeii soiakod
“z&" 3: ’ o ﬁ:—&aﬂ. 4&&!‘4— L?—bﬁ:




Table </, « Logs of welle « Continued
% Wallace Moffitt; SE} ME} sec. 20, T. 18 N., R 2 B,
' Logs by driller, A. R, Moffitt
Thickness

(feet)

“ﬂ.l...l.....ll.ll."!l.!.0..'OQO...‘.‘.‘..........I m

g

Samlessssccessssssssssvssesssssesseenessssnssssessenes
BOULABI B, cessssssnssnssssrcstssastossscsnssasssscsvsie
Banfeccecsessssssssssssssasssssnrssnsnssasssssssnrsnee
HardpaNeesesssossesrssssssssccnccsnsssssrsnsessasssses
Sand, DIOWI.essssssessesassssssssssossssssssssssssnass
Hardpan; boulder at 60:_-39....................-..u..
Sand and clay) WabeTecssesscoscscsccccsessonsnscncsces
Clay, m(.“-oooo-oouro--oo-oooao-uoouoonooocooooo
Sand, cementodesccssssssasssssssraccsssrsnscssacssnnse

M. hWoooooooooocnoooooo'ncootooooo.ocoooa.

WO!c-oaooo-oooa-aooo--¢coo-ooccoooootcoocccno.o

Sand, Wocuoonoc..ootuounotooo.l.-uootoo...o

EB C ¥ EE » 8 uwi =2

2)
Remarks: mm‘l appears to

one or more tills.

M (Sl s R R R A AL R L
s loose, dry = ! _ :f




Table 4~ Logs of wells - Continued
Well 308, Oscar Kerttula; NE} SE} sec. 20, T. 18 N., R, 2 B,
Log by ARRC

Thickness
fest) (foet)

Topsoil; gravel with boulderS..eeessessescssceses 76 7%
Clay, blue, hardiscecccsccccsscsassssessssecsceces I ¢
Shale, sandy,; Dluicecssesssavessssveasssesssasees 8 87
Sand, blue, and glacdal mMisessessscescscascccss b 91
Remarks: mmm%mnﬁciswumm
nm-auuuwmmrzmamj out.
Mell 320, Barl Hecker; SW } MWl sec. 30, T. 128 N., R. 2 B.
Log by driller, A. R. Moffitt
Thickness

Afoet)

w‘ m......‘..‘.-...l.0‘.1...........0.... m

Hardpan; boulder at 35-37 ﬁ‘oooocotootooottco.o
Sand; “toooo-ooooqoooo-;co--ootooocooooooaooo

Sand, comenbed, covsvsccnnsessnscsssssnssccennes

.
Sand; WAbAF.ccssesersccscscrnrntsstcnccccssnennas

u’ m“l'........l..lll.'....-‘.....I...

Sand; WalOl.scessnvssscssssesescstnsonasercansnnes
Hardpan; easing o 73 f; vater level, A3 13,
March 1953 cesssenccrcnsssnnnnsencasnencvssence

Remarks: mmmnywumnamm
bearing sandy beds,

/46
-




Table 4.~ Logs of wells - Continued
Mww.‘mmoa"on'o.'c"o
Log by owner

Thickness
Lot (Goat)

Sand and silt, windblown; water at
Skahﬁ/hmtohanrim

* “/h'n..'.....‘...'.OU..“..O"..OCOCOOOO “

Hardpan; adbir layer of wet sand at 92-94 ft.vuuee 66

“'“ l,*, Dy
Gravel; water 1".1) ﬁ, ﬁ”oooo,-,:toaoonoo-o 26

Bant-

A Afl




Table 4, = Logs of wells « Contimued

Well 37la, Dexter Bgoony NE} ME} sece 32, T. 18 N.y R. 2 Be
Log by driller, A. R. Moffitt

MOOQQOOO“.0.0IOOOOOOQQOOOooooOQOQQQOOOCQQOQOQOOQQO
BOULAOYB senesesevessscrcnsnsssettcnsectostssesssnense
Sand} ““‘o.ooooooaounoouocow-tuoooou;ouu_oou-
Hardpan with DoulderSesescssssssscvsssscssncsesncocees
Sand] Wal@recsescrssscsevsscccssectsssssacssrcssssscne
Hardpofecesesseseeseesssssessesesscenctssssssnssssssee
OO e e e essusstsssesessssenssssssessnsstestessssssesnee

ll‘. CmOntOdessessssntnesssssnnssssnveneesssosarenee

BOUL Ay e cenn s st st s st ssssenanaesessssstestnssesessstes

Clay, W 0O SLONBBesssceanssssosnnescsnennnee

m. WBLOresevesensvenssnvenssivveitvennassvitsassnse

Eﬁ&&&ueas:a~[§:§

m.....'.l.....l.....‘I...ll.!.‘ll....d‘..l".l....'
Remarks; Water hnl 82 £4/4 November 195h. Units
between 22 cnﬂiﬂ(?) n/inurpm.dn .




Table 4. = Logs of wells - Continued

mw,?mmmﬁ}mom.;;nluk.lh
Log by ARRC

Soil; gravel with boulderSesccsscessscscessssrscncsece
Mud, glaciel, btluve, with gand] weteresescceccescssocas
Sand, bluej some WateXesscecsescssssscnsasssesssssneee
Mud, glacial, blue, very fine; Watersisccccscescrcsnace
Sand, gray} Wablerecsscccscccsccsesssccesccncssscnseces 7

Ml '.‘Ir.oooonooo-ooc.o--ccoqooooooooocoooptoooota. 17

Remarks; mmmumunu:ommmnmmu/

and water would not elsars Well first finished ab 119 fi,, but after 30
days” pef the overlying "blue mud® broke through the sand eb—the-bobbemrof-

~—4the-ganing and filled the casing.




M.%-m-orun--cm
Well 437, Bugene Kneff; MWi SE? see, 16, T. 17 N., R. 1 E.
Log by ARRC

ml' “0."..........'....!.G‘...................I.... n

Gravel with DOULdOrScscscecssvenrsscconscssnsscnornnsence 6
Sand, brown, with boulders.....cccscecesescessccscescesee 1l
Mud, glacial, blue; SOme WableP...c.cecveccssssssosvesssee 51
Mud, glacial, blue, with gravel and boulders.....ccecesee 6
Sand, brown, soft; water-bearing.....ccevevccoccsssvenses 5 9

: Remarks; Mud with gravel and boulders, 80-86 ft, interpreted as till, MNud
with some water, Mft.whmnhmtm, or stream or standing-
water deposits laid down ice; interpretation is difficult because it
is not known whether therhater was encountered in thin gsones or was found
generally through the unit, whether any sand or \
m the drilling W of the material,
muwm--.m-mnuw See dis-
cussion of till in section on geology, in text. Logs 438, 439, 442, LhSa, A44Se,
LiT, 496, 578, and 596a illustrate the range in character of deposits that are

probably similar to these materials,

Tea™ ()
12
18
29
80
86




| Table <, - Logs of wells ~ Gontinued
Hell 438, Henry Jensen; SW} SE} sec. 16, T. 17 N., R. 1 E.
Log by ARRG

Thickness
Sfoot)

Soil; gravel with boulders and sand.c.ssscscssssssrenssece OF
Mud, glacial, blues with WEBEPs..cssecrssnssssnsnsasseaves 137
m"cnl, water-bearing; water level 30 f.ccececsscrvsseces 8
Remarks; See log, well A37.

m‘o c. m‘ ﬂmlﬂ. 16. T. 17 ..’ R. 1 K.

Log by ARRC
Thickness

Depth
{foet) =~ (foet)

8011; m”l with boulders..ccocecsecsosessosvssscncssvnnne 35

Gravel and sand..ccecs-cssvcvsssscsosscersossssscsesencses 34
Mud, glacial, blue; heaves into casing as much as
0-60 £ during drillingeseseccsscssevsrscsccscsaseveee
Sand and mn}.......................'..........u.......
Sand and gravelj Wabteri...cecessecscosscscncencsrssassece
Gravel; water level 25 ft, July 19U9ccceccccnrcacencncces 3
Remarks: The mud that heaves is considered not to be till. See log, well 437.




Table 4. - Logs of wells - Continued
Well 442, Bugene Kneff; N5l S5l ses. 16, T. 17 N., R. 1 B,
Log by ARRC

Thickness

Afoet)

m‘ “ooooooo-ooooooooooc000000o-o.c..c-o.:..o-.ooono n

m' “..............'.‘OOCOIOOOOOOO..'.Q......O'...- ”

Mud, glacial, blue, with gravel and boulders...c.esvecscee 24
M] ‘woot.otiolloooacocooo-coootc&..uoooooo.‘..coo ‘
2

Sand, Drown; WabePscccscsscccscvescsscstencsescrcenssenas

Mud, glacial, blue, with gravel and boulders....ceceeeese 18

Remarks: Casing was pulled back to 68} ft and well finished there. iMud with
gravel and boulders, 42-66 and 108-126 ft, interpreted as till,




Table 4~ Logs of wells - Contimued
Well 445a, Test well, U. 5. Geological Survey;
Alaska Agricultural Experiment Station
NE: W} sec. 15, T. 17 N., R, 1 K,
Log by U. 8. G. 8

m‘. m-ot...!!‘ntit!.ouo-itloonoonolOOOUQOOOO

Sand and gravel.ccscccsccccscsscveccnssescsoncssnsense
Sand, fiNG.seevesccsisacsscsssscssscsrcassonsesssssier
Quicksand, fANG....ccosessessscsssesssssssrsssarsecsece
Sand, fine, with silt and €la¥ecicocecccsoesvecrsscsces

Clay, senlly, DINOSEraYeesisderesecscssscevscescoscncscee
Quiskeand, fine; SPEY~LICWBesscocessscnnsasssossasasaas
Send, fine, with silt and clay; W occasional

pebbles; soft; gray 40 gray-droMi....cecesevscesseace
Quicksand, fine to mediwmj gray to dark browme..seseses 17
Sand and pebbles, with some cobbles; m—iu-:;mv 6
7411 ("hardpan®): clay, silt, sand, and stones;

hard, gray; stands open ahead of casinge.sscscecsccse

zaastsau\.ﬁ

E §

Sand, fine $0 MOdluM.ceccessrecssssssssrssnsnvesssocce
Sand, fine, SllFeccescccccsrscrcnsracsssrnnrancccconce
Sand, fine, Pebblyecccccscsscesssssssasssnansaseonsnene
Sand, fine, with silt and clay; ReaveS..ceececcccsccecs
Sand, fine, pebbly; heaveS.ccesccscsscvecasnsassrninate

5EEERE

153




Sand, fine to ccarse, silty, with small pebbles; heaves
N\
Sand, coarse, po' ly; bailed at 161 ﬂt for
30 M at about 20 gpmy water level dropped
bt Hesth
murmm,nruousorgtbuu
surface; after bailing, water rose 6 inehes
M “ m.ll..IQOOOOO!ll..l!l....‘.!!.....

M’ ﬁ.l'. mo-.-!oouot-ooootnoooooooqno'looo-oooo

Gravel with mﬁ.‘:‘ﬂw.......-..-.-.....-u.-uuun.

Ti1l ("hardpan®): clay, silt, sand, and stones; gray;
hard till, stands open ahead of casing: 167-185,
196-215, 223-224; soft till, caves: 185-196,
215-223, 2h=254

Sand with pebbles
Sand, fine to coarse .
Sand, medium to coarse M
Sand and gravel: medium to coarse sand dudnum

and oobbles; pebbly and cobbly, 2687-295 ft; heaves

during bailing, 263-269 fv;

AL 289 fb: drawdown 69 v, after pusping 2) hours

atuawnunt?)—fmomuuotw

CABING s tsnavanntestsntesesaseceesasacssenccsessssnse

AL 295 f4: with slotted §-inliner, drawdom G4

ﬁ/lﬂﬂ' pumping 5 days at 142 17
T™11; hard, BPOFccsesersssnscncnsncenssosncsnsacnscacns at 295
Resarks: mmu@nmm;m«mmn@
is dominantly gray exoept where noted. See logy, fi5B-and L5,

154




Table 4~ Logs of wells - continued

u.* sec, 15. T. 17 .o..o 1E,
Log by U, 8. G. S,

=3

Silt, tan to moooooocuoo-gcooo-coooooootol-nloooo- 3
h“l’ .w, h..l..'l...!..Ql.l'.l..l‘..'-.....li
M' m'......'..‘...w". .".“."..‘....‘....

2

4

Gravel, pebbly )#ﬂbly,d Srowm... 15
8

6

?hul, silty; M.....................................
Quicksands silty fine sand with silt h-u,i%; brown. ..,
Sand, fine, silty, with seme medium to coarse sand

and granules; hrm.................................. 10
Sand, fine, silty, with ségle medium to coarse sand,

granules, and pebbles; gray 6
Sand, fine, silty, with gl medium to coarse m

and granulesj-econtains layers of silt at lultjr #h

in# thick that have occasional granules;

generally gray, but brownish sand noted at 69 f%..... 20
Sand, fine to medium, silty and pebbly, with

occasional layers of clean coarse sand and pebbles;

heaves into casing between 106 and 112 ft; gray.e.... 38

185~

aw:z.,\....E;

1

Th




Till3 silt, sand, and clay with angular to rounded
granules and pebbles; drill cuttings inelude
massive, tough silt-clay chunks with embedded
sand, granules, and pebbles; occasional sandy
BUIOAKS] ErAFcccscscossossstorssnsscenssossssossssses

Sand, fine to medium, very silty, in part pebbly,
with occasional layers of clean sand; heaves inte
CABINES BIrOY ccccseasvescoressncesscsnesssennssncsonss

Sand, fine, silty; in part coarser and pebbly; gray....

Till; silt, sand, and clay with angular to rounded
granules and pebbles; cuttings include tough
silt-clay chunks with embedded sand, gramules,
and pebbles; gray; stands open ahead of casing:
166194 and 198-248 ftjstony till, "drills like
gravel", does not stand open ahead of casing:

194198 45 sandy 110 (7), 248-256 fhavererreensooes
vand, fine, silty, with medium to coarse sand and

pebbles; gray; heaves into casing, 256-257 fteccvesss
Sand, silty, with many granules and pebbles; hard ;

gray; stands open ahead of mm‘......-...;--..-.-o-
Sand, fine to medium, clean, with streaks of silty

Ml BrAY secensseasessssosssnssecesnossancsesnnsnsnsnge

Sand, fine, and silt with many granules and small
;‘bbl.l; Bgray; heaves into c"in‘oo-ooo.oonoaoooooooo

/876




T™11(?); silt and fine sand with coarser sand,
granules, and pebbles; many angular rock chips,
/Mbrokmbyth‘dﬂll; cuttings also
include massive silt-clay chunks with embedded sand,
granules, and pebbles; gray; stands open ahead of
casing, 291=295 flacsecereocscavsscncscssassncsonncne
Sand, coarse, silty and pebbly; gray; heaves into

CaBINgiscsssnrvossssccssssststnresassrsnnssncscessncs

1‘111:(?)3 gsilt and fine sand with coarser sand and

pebbles; silt-clay chunks in drill cuttings; gray....
Sand, medium to coarse, with fine sand and granules;
clean; gray; heaves into casingecceccececsssonsoncess
Sand, medium to coarse; clean; grayieeseccsesccsccoscee
Sand, coarse, very silty; gray; stands open ahead of
CaABINguecsvsosccsstastosssssctrrssnrressseccscssnecee 2
Sand, coarse and pebbly; Era&¥ececccscscssscscscasssvsses 3
Remarks: ‘!luhguﬂt-inhrmhdutillj?), 284 to 295 and 298-304 ft,
are indistinguishable in drilling characteristics and in the nature of the
dril) cuttings from the higher units interpreted as till,




Table 4. - Logs of wells - Continued
¥ell 447, C. I. Branten; NW: MW} sec. 22, T, 17 N., R. 1 E.
Log by ARRC
Thickness

w......l‘..........‘.....'."..0..".O........l.l.l...

m..u..u..o.......-..ou......u..uuu-..........

“Mooo-ooo¢ooouuo-o¢uqa----nooaoo-oooooooocuoo-o-oo

Mud and gravel; water 1evel 126 fe.ceeuevcrvccccncencoee
Gravel and coarse sand; water level 73 fl.c.eeccccccccves 23

Record missing; water level 74 fl.cceeeccrsceccsccscoscns 25

Remarks: The reported difference in water levels suggests that the mud and
gravel, 226-250 f%, is somewhat imgpfvious. If the reported water level, 126

f, was observed at or near the top of the formatiom only, it could be consider-
ed to be the water level in the overlying sand, If the water level was observed
only near the bottom of the formation it probably reflects leakage from the
deeper aquifer, which is considered to be artesian,




Table 4. - Logs of wells ~ Continued
mﬂ.mm,“mmong tc‘?'o..-ol'o
Log by ARRC

m.......C.C.....'.....l......'........’l..

m.....u...uuu.......u.n.-.........

Mud and nvd.................s;.............
L
Gravel, Doulders...svvevssesescssssssssssvace

Rock formation..cee.cocssssecscsccecacane.cns

Gravel; waberissccssecseessenccsecnncsssnncns

Solid formation.es.seeevecccscescsccsesssasen 108
REMARKS: The formations between 69 and 93 ft and below 106 £t are
thought to be till. Well 449, a few hundred ft away, records
"shale and sand (blue)” at 79 to 89 ft. The "mad and gravel® at
2, to 39 £t may also be till, although no comparable formation is
recorded for well 449,




Table 4 - Logs of wells - Continued
mmmm,m; sw} swi sec. 6, T, 17 N., R. 1 E.
Log by driller, 5. Cotten

Soll; loose gravel with BoULders...seecsscevcsssssssecces
Sand and gravel, 1loose; a little water at 40 f8.ccvececes
Clay, Blubecssssnnsseresstosssconsescsssansanssoncecescss
Clay, blue, and gravel; rocks and a little water at
107 £t; clean sand with water, 158-161 f8..ccccvceccees
Sand, fine to medium, clean; water encountered at
169 ft, rose to about 130 ft; sand heaves 25-35 ft
i RS
Sand, fine, with & little fine gravel and claYeeesecocees
Rocord missingeesessesseccesnroccnsercsssvareansascsansos
e 26 o1
Clay, blue, and gravelesseecsssevecrcssecsasscosocesceces 21
Bedrock: gray quartzitic SandStoN®. .. covsescsncccesrens at 305
Bemarks: Clay and gravel, 82-169 and 284-305 ft, interpreted as till. See
records of wells 490, 491, and 492, table S, Till is exposed in a hill be-
tween wells 491 and 496.




Table 4, « Logs of wells - Continued
W.ns_[ﬂ. Mﬁmmﬁ}&&m. 18. Te 17 Ney Re 1 B,
Log by ARRC

W-oooooo-o-cooo'ooooooooooooo-aooo.oootoooo.o-o
M and m..i!...icol..._.0...0-.olq.oulooo.oii.t.
‘IM. m..l.o..l.tl..00.D!0.0.C!......ollt...l..t

Gravel, mud, and sandy blue and mucky water, easily

uud ut.........‘...l'......'...O..!.'....‘.l.‘

Mud, glacial, and gravel, blue and thick; some

“t.r...'.. l......l.......‘..l......l..... StvsBrasany 128

Mud, !1&01.1. and .Inﬂooooaoocuooodooco.onaoonnoopo-o 139

Mud, DluBesccssecsrnssnentsrstsctrcorsesnsanncscassse 35 17h
Gravel, redj water level 80 £t, summer 198ecsscsccee 3 180
Remarks: mmmmmmanummummmmmt
mmwmmtaam‘ahmmMoum. The high
artesian water level and the description of the material between 90 and 174
ft suggest that at least part of that material is till,




Table 4.~ Logs of wells - Continued

-
Nl!a.lllﬂlm} '*mm. 23,?. 17.0' Re 1 W,
Log by driller, S, Cotten

Thickness = Depth
fost) =~ (fest)

Hardpan; dug well (Boe 596)ccsccccecccscacencsnes 25
Hardpan, sandy; wet; open hole can be drilled '

ahead of casing only about 1-2 fecccscecccccss
Hardpan, contains more clay; hole stands open

for several ﬁf ahead of casing..osevvececssees
Record missing; owner reports that hardpan

extonts 20 90 fhiviecencssncnvercnnnsnsnssnnes
sa-l/m..................................
Remarks: Till is exposed in surface cuts nearby.
regarding dug well, see well 596, table 5,




Table S5, - Recerds of wells in the
nmvmqmm\m“.m

Dxplanation

(Locatien of wells shown on plage %
Iype of well: B, bored with auger; D, dug; Dn, driven; Dr, drilled; J, jetted.
Depth of well, and water level: depth of well or vater level recorded to near-
mrmmmnamum.WMemuarmm
moasured,
.W' R, bedroek; T, till (hardpan®); G, gravel; 8, sand;
C, eclay. . |

Nethod of 1ift: Power-E, electric motor; H, hand, Pump-C, centrifugal; J,

Jot; L, 1ife; P, piteher; 8, submersible; T, turbine; W, windlass,
Use of water: D, domestic; N, not in use; 0, observation well; P, publie supply;
8, stock (may inelude ecoling milk).

-Bell-numbering system: The wells are designated by simple consecutive numbers.

'In sequence the well numbers follow approximately the physiographic units
described in this report., f!ho first wells listed are on the lower slope of
Lazy Mountain, Wells east of the Matanuska River and north of the Enik River

are listed next. Then sollow, in order, wells on the terrace at and south of
Palmer, wells between Eska Creek and the vieinity of the Matanuska Agricultural

Experiment Station, and weils located in the remainder of the agricultural area
to the west and southwest,




Mble S = Revords of wells - centimued

§ 1yl 3 ¢
y Bel3[IEy 4k
Well Lesation Omaer or neme Driller 1 w g |¥ “ wm % s " Remarks
Ne. M d
pF R T 31 ]
2ss 3
817 | 55} 8w} see. 19 | Nrs. B. Daroeher | AKBC Stflu_iu n N BT 20,4
518 | ¥R} MWl sec. 30 | Alfved Eivseh do. 1936| do. o o s -8?8.&&-
39 | De. Jo Re Klmore u.o'q_‘w 1081} Gemtle | 8 0] 8¢ | Aug. EJ | D | Small Anflows of water reperted at 23 ft, and et 38
. eslepe T.v Guring drilling; seily gravel end send, 080 T4,
B
320 | sul Wi ses. 30 | Earl Heeker Ae Re Noffitt 1068} Level | ™ 8| 43 | mr 1088 5J | DS | Batled § gpm with 6 £ of drewdewn; see log) /v i ¢y
* * b * wtll rﬂrr‘*nﬂ.u\ra\x...\ﬂ‘ u:.o&\ 72 kw%h.\“- \Z\f._..qw.,r
terface Arved 41 (F o :
328 | NE; oWl ses. MO T. Benttt Osmer 1948 ﬁa Py ] 8| «© zn-.\\jn. P ’
: on
326 | W} UWi see. 30 | Harry Campdell | ARNG 1006] tovel | 42q 0| 30 8l 26 | cereerenenen H| D | orevel s 28 14,
837 | W] SE] eee. 80 Thomas Nafrite do. 29%6| B3~ | 464 or| 82 oro-.'!.o-g O | Gravel to 62 £%; WP bop of ewsing, 0.8 £1, sbove
side land surfaoce.
327 o NE} S} ses. %0 do. A« Re Noffitt 1965 Level br ) és QPJ My 3¢, 1968 | BJ | DS | Dadled 12 gpm with 7 £ of drawdewn; $111, 4086 ey 17 A
a?.4 ' of ol ..1:,.““!.“ 0.2 X7 e Lty v Al .‘x.. dios Lo . e pl A ‘,s
. Gevit F Bt el of il INT
830 | 8w} $%. ses. 20 | L. W, Hmnsom 8. Cotten 195¢| do. br{ o4 e8p 70 | duly oe | D | Balled 14 ‘gpm; 111, 39-741)f¢,
A
35 | ¥Ei ™' see. 29 Virnen Williams ARRC 1986] Gentle| 48f Dr! 63 6| 58 | med. 4, Y] ul Crave [ #0632 %
alope /
332 | SBi SWises. 20 | Johm Hewd | eeccesvereescens « | Deptwed al. 60| @ 0] wie | covoencecces BJ| D | Grigimally dug to 48 £%; $ill belew 46 fi; water
_ sien from gravel in till, 58 o 50 ft.
833 W] N5} see. 29 2. L. 33see AREC 1036| Level 1»8 ¢l 88 | Dec. &, 1934 5J uiﬁag:.p.t.-?-:atuﬂ?
356 | un, AW ses. 20 | Alva Saxtem o, . ﬁ&.fj orf 101 u 88 | ceceecccecen | oe D | Gravel to 101 £%.
338 | swi Evi see. 28 Eagl Cook To Mefrite 1947| de. a7 or| 48 eee | sevecacecece | oo ¥ | Dry sinse 1949; never yielded more thas 60 gpd.
Do, _
339 | 3%y ¥Wi-veev80 | T, Diekinson wner 1949| Gemtle ..4_“ v | a2 e BA| D | 4P tep of well cridbing, sbout § £t belew eriginal
2 slope , land surface; well om dune ridge, sand 40 ft, thiek.
e ) Savd and 574 022 fé- grave/ S LE 4l 3L EELE
340 | Su, Miieees28 | Ferder Bailey da, 1949 do. .L p| s8la2 46,0} 1y 12 B | D | S3ivetens65t; water dertved from t111 et depth
i 7 of 48 to B8 4.
\ ) : 0.5
81 | NRG ST{ ses. 28 | Williem Reid Fo Balley 1980 wu...ca D av|e 25,44 Jume 18, BJ| D | ¥P top of well oribbing, D-60 £t adove lend surfaee.
(river Yo, &
saz | De. Jehn Sisley do. 1960| do. ‘ p| 88|es 26.0§ June 15, 196 2J| D | i tep of well eridbing, at ground level.
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" Nete to reviewers;

MAP SHOWING GSOLOGY AND WELLS

The attached map was prepared for a preliminary report,
Circular 268, Coples of the printed map bearing revisions, are being
used for convenience in this first draft of the revised report,
Corrected and ndr:lod well numbers, changes in names and roads, and changes
in a few geologle features are indicated,

This map was originally prepared in the Section of Illustrations
s a colered plate. The drafted map consisted of a bage (culture, drain-
age, geologic boundaries, explanation, and letter symbols) and two over-
lays for the colers, After the map had boen drafted it was determined
that the cost of reproduction wab greater than is justified for a
eireular; on'y the base was used, therefore, in reproduction of the map
for publication at that time. However, the coler overlays were retained
for use in the revised report. If I were now Preparing an entirely new
-prwmmmmmuumauummud-puu

I have no great disagreement with

the map as originally Prepared, and because of the very considerable
cost of drafting a new map, the investment already made in the present
map, and the time involved, it is thought wise to use the old map for
the revised report,

Changes suggested for the Bap are almost all in the blagke

and - white base, which is most readily altered, The explanation
has been revised, and a copy of the new explanation is attached to the

Map,




