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,This memorandum containing general information om the occurrence

By D, J. Cederstrom
September 1951

‘ot ground water in the Falmer, Anchorage, and Fairbenks areas, Alaska, was
prépured at the request of the Alagka Department of Health, which is interested
in the availability of supplqyental supplies of water in those areas.
wm
The Matanuska Valley agricultural area, in which Palmer is
sltuated, occuples a wide flat-floored glaciated valley. Throughout the
sgric%lturnl area as a whole the dominant surficial materials are of glacial
orig;n:. wwashed glacial drift (till), and washed glacial drift (sand and
gravel). The till is impermeable. The sand and gravel gemerally are highly
permeable, Bedrock crops out at the surface in a few places but lies close
beneath the surface in other parts of the area, notably under the town of
Palmer, Wearly all the wells in the area are developed in sand and gravel.
At FPalmer, which is near the upstream end of a terrace remmant
along the Matanuska River, the terrace is approximately 1 mile wide. The
terrace’ extends about 3 wiles downstream (south) from Palmer and reaches &
maximum width of approximately 3 miles, Southward from Palm;r the till and
bedrock lie at increasing depths beneath a cover of sand and gravel, The
water table albpss east and south toward the river, One mile south of Palmer
it lies about 100 feet below the uﬁri‘ace, and 3 miles south of Palmer it lies
about 40 feet below the surface, Farm wells in this latter area are satisfac-
tory, although none have been developed to yield more than small
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amounts of water, It is likely that moderately large gréund-water suppliea
can be developed from the sand and gravel beneath the terrace at a digtance of 1 to 2
miles ‘south of Palmer, -

7:z7" West'and northwest of Palmer, sand and gravel lle at the'suffacd and
are underlain by till, The surficial sand a£d gravel and the t111 havé a total
thiekmess of as much as 100 feet, Within 1 to 3 miles west and northwest of
Palmer, water odccurs locally 20 to 30 feet below the surface but more genersily
water stands 30 to 70 feet below the surface, More than 20 wells in this ares
pass through the till into an wnderlying water-bearing gravel, Exploration for
groundewater supplies in this area probably should be directed toward the under-
lying gravel rather than toward the upper surficial.gravel,

For several years the water supply for Palmer was obtained froﬁ a

group of springs which emerge from the base of a gravel hill about 3 miles
(airwline) northwest of Palmer, The springs supplied about 300 gallons per minute,
During theldry year of 1950 the spring flow declined to about half this‘aﬁounto
Early in 1951 the: existing pipeliné to the spring was extended to a small stream
about half a mile north of the springs, The water in the springs appesrs to be
derived from near-surface. gravel overlying ti1l, A well located up the water-
table slope from the springs might produce as mmch water as, or even more than,

the former yield of the springs,

. ho Gr_ d-Water Su
Iggggggghx.--ﬁnchorage lies upon a relatively flat plain aloping gently latward,
the elevation being about 150 feet above sea level within the corporate limits.
This plaiu is broken by several streams which have cut narrow valleya 50 feet
or more below tha leval of the plain,
Qggg_x:.-The area in which Anchorage is situated is underlain by unconsolidated
sediments, largely of glacial or immadiately’poat-glacial age. These conaist of
silts, glacial till ("hardpaen"), sand and gravel, Some clay beds are present
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'‘but are less important than the other types of sediments named.

These sediments appear to have been derived from the north or
northeast; cansequently, the finer~grained material does not grade into
o;n_lrur in the direction of the méuntains to thq_ east but, instead, bands
of sediments 1lie parallel to each other and extend approximately northeast=-
sputhwest. - - ity e

" . Adjacent to the Chugach Mountains on’the east ia a band of low hills
made up in large part of impermeable glacial till, 'Howeber, subordinate beds
of sandy and gravelly material are imcluded in the till, Imhedlately west of
the till hills.is a zone of coarse gravelly sand, approximately a mile wide,
The relation of the sand to the till hills is imperfectly known, and it appears
that im. places the gravel sone interfingers with the till ‘Zone. Immediately
west of the gravelly zone is a zone of fine-grained materiale-silt, clay, fine
sand, t111(?), and, uncoumonly, coarseé sahdy or gravelly beds, The city of
Ancha'a.al, -dn large part, the village of Spenard, and the International
Airport lie in this zome of fine-grained sediments, The transition from the
zone of coaree to the sone of fine sediments appears to be abrupt,

Ground-weter gupplies,--In-the: sufburban area of Anchorage, particularly at
Spenard and Mountaim View, a large number of private wells furmish water to

the inhabitants. Most of the wells are shallow and yield very small quantities
of water, but seversl hundred drilled wells ranging 'in depth fram 60 to 130 feet,
furnish a safe supply to their owners, Most of these wells are 6 inches in
dismeter and mow yield only meager quantitles of water., Wo attempt has been
made in most 'instances to develop more than 3 to 10 gallons a minute. All these
wells are fimished without strainers and many have not been properly pumped to
clear out the fine~grained material and obtain the maximum supply available,
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{However, throughout the area the quality of water obtained frem drilled -

wells has been excellent in both sanitary and chemical quality, -
gl A few walls have been developed to yleld somewhat more ia‘ter ‘but
novhere have auppliaa in excess of 100 gallsne a minute been developed,
The till yi:aldl no water to wells but within the till thin sandy

or gravelly beds yield small supplies, more than ample for' domestic use, The
deptl': to sa.ndy beds cannot be predicted. In one location such a sandy bed
may occur;a.t_ 40 feet, whereas a few imdred feet away another well may be drilled
ta 150 feet before encountering such a water-bearing formation. Large supplies
are probab]y not available in areas of .till,

| ~_The gravelly zone just weet of the till hills is a favorable area to
explore for large supplies of ground water, and such<exploration# are at present
bajng made in this zone by the Geological Survey. The ‘amount of drilling in
the area to date is not sufficient to warrant generalizations but it'is =
belleved that, if thick, permeable beds, are present anywhere in' the Anchorage
area, they will be found in this zone, The depth to bedrock, and hence the total
th:@pkneaa ‘_pfwlma.:ggrial in_which permesble beds may occur, is not yet known,

i The :o.zl;ea._.:of fine-grained sediments is a poor.area in which to seek -
large wa_t.er gt:tpp],ies. Wells in this area at present have a small yield and many
wells ai'e troublesome in that they tend to silt up, Spscial methods of develop~
ment appear ﬁo be necessary for successful well construction here, However,
it 1s possible that coarser and thicker beds lie at depth (beyorid 300 feet),
and that larger quantities of water are available than are now apparent,
Sumgary.-~The information available on ground-water supplies in the Anchorage
area 1s _very meager, and it cannot be said now whether ground water in guantitios

suitable for municipal supplies is or is not avallable, The drilling to date

. hag been of shallow depth, and no attempt has been made to develop large quantities
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of water, Hence, the small yields of existing w’;lls caimot be cited as
evidence that "only" smallhtiantities of éz;blmd water are available. It is
hoped that Geological Survey explorations will be aufficient to indieate the
grm:hd-wat.er potential of the ares in the near future. -

h;;p_gg' ks Gromd-Water Supp _J,z" '
Topography,~~Fairbanks is in the Tanana Valley on & level plain about

2 miles south of a low range of harderock hills. The plain 1s broksm by J
shallow streams and abandoned meander scars. B
Geglogy.=-The area is underlain by silt, sand, and gravel of late glacial

and postglacial age, deposited by streams. The hills to the north have cores
of bedrock but in large part are mantled by a variable thickness of fine-grained
brom silt and highly organic silt called muck, Much of the low plain area is
pormahsntly from.. The permafrost, where present, has the form of wedges and
ranges in thickness frow a feather edge to 250 feet., Areas of f.‘rom ground
alternate with areas of thawed ground., The thickness of the .lmc\onsolidatad
gediments undsrlyi;tg Fairbanks and vicinity is unknown,

Groud~water guppliesg.--Hundreds of small diameter private wells ranging in
depth from 15 to 250 feet supply the residents of Fairbanks and vicinity with
water, These wells are constructed by a jete-drive process and are highly
su€cessful; some 2-inch wells yield up to about 40 gallons a minuyte. In

frozen areas water is obtained from above or below the permafrost, and no

real difficulty is expex;iencad either in drilling the wells or in keeping them
in operation when completed, A number of larger~diameter wells have been
constructed and these yield up to 500 to 600 gallons & minute, Some of tho
largeat~dlameter wells yield more than 800 gailons a minute,
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4500 Althou@a water is available evemhere in the Fairbanks and the
imdiate vieinity, Wikl san and in lnrge qmtity, the quality of water
available is poor. The ground water almost invarlably has an unpleasant
taste dus to high iron content, It can be sucoessfully tteated, by,commerw
cial water softeners and 1t seems iike_ly that ttea‘{'.nant on a minicipal
scale would not be difficulﬁ'of:prohiﬁitively expensive, |

There is little likelihood that a substential supply of iron-free

water can be obtained from the ground in the Fairbanks ares, -

o b
B S 78
e & L o £ 3 " il b ¥ ?
4 3 i f ' 3 e 1 . i
ws o 58 X a i i
i 1 LARE
%y b
= LMW i ! b5 ] o g i N (R T e e g g
Tt
Bl ‘ :4
5 “ 3
i
-
B
- 3

e

[y 'H'“”WWMM




stk “duneav

Mavsh
UNITED STATES Twew l’lo\%c.l
DEPARTMENT OF THE INTERIOR Hale “gws
GEOLOGICAL SURVEY
EIAXXAXXXXXIXXX Aus Y 7 i 1950

 ToiA.X.Sayre o

From D.J.Cederstron
ub ject: Alaaka Iround vater Activities

Work at Kotsebue finished when &n Aruy LCT pleked up the
rig on July 23. Tne rig was returned to the airbuse at Nome
and tools and other eculpment disposed of at various points.

I{ la ezpected that the rig will be shipped immedlately to
Ancherage and delivered to the District Engineer who in turn
will loan the rig to the Jeolozical Jurvey for work in the
Anchoraze area. ihis rig may be in opsration by the USGS before

September 15,

¥ipe for drilling is at hand and should be delivered shortly
after Sept.l. A complete set of tools will.be on hand shortly
after that date,

dtorage sjpnoe in Ancnoraze has been donated by the RiA
(Chugateh Electric Co.) at their siding aleng the south of
town. Ve have found 1t necessary to construct a saall tool
shed on akids whicl cah be locked and left at the ‘storaze area
&ud oy dregged on any individual job if negessary. It was
initially necessary in order to store things here in ralmer.

The hole at EKotiebue wag carried to a depth of 325 feet,
cased all the way, Only salt water was encountered. It was not
possible to conduct a tundra stripping end thawing eperation as
had been planned. Considering the greit expense and remoteness
of the srea, it is unlikely that this operation will be attemsptsdsoon

The jed rig at Palmer 1s dullt and ready to stast drilling
Shis msorning. Cost of the rig has been moderate but local machine
shop oharges have been excessive. The Jetter nelieves he can
Operate auccesafully in ialmer vut 1 do mot lovk for really good
results untll ve 40 to Anchorage,preauzably sround 3ept.l, where
sedizents are lem cobbly. .

Nr.Trainer continues wmapping,etc, in the Palmer aresa. Mr.
Lerr will probably start working up the Anehorege arss when we
logsate some tranaportation for him. The emple tosl driller,Mr,
‘Chausse, and Field Aseistant Jprout are working with Mr.Reynolds,
the Jetter, at present, :
; TECH. DATA UNIT

GeY &5iac
"




