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July 21, 1953

Asting GCenerul Nanager

The Alsska Railroad

Thited States Departaemt of the Imterior
Anchorage, Alsska

Dear Birs "

In respomse to & request from Cel. J. P. Johnsom, Gemerul
Nanager of The Alasks Railreed, dated Bevember 25, 1952, ¥r, F. W,
Trainer of the Growsd Water Bremeh of the U. 8, Geological Survey
sade a brief exaninstiom of the geslegy, #ith partieular respect to
water supply, &t several sites along the reilreed, The loecalitles
semtioned by Col, Johnsen were Bumter, Portage, CGirdwood, WeKinley
Park, and Dusbar., Inforsation regarding a sixth lecality, 8ird,
®as later requested imformally. Nr. Traismer aseowpamied Mr, Johm
Pouch of The Alaska Mailread Bagineeriag Departamt %c¢ Portape,
Girdwood, sad Bird on Jume 1, 1953, Other field visits were made
as follows: UCirdwood, April 11; Dmbar, Nay 21.22; NeXinley
Park, May 22-23) Fmter, Jume 3-4; and Bird, Jwme 7.

As meted ia the attashed memsrvendwm by Mr. Traimer, informa-
tiom cbtained during these field vistits suggests that cure and ace-
quate water suppliies are readily available at Bunter and Cirdwood,
vhere drilled wells will probably be sost suitable, and at Number,
vhere the existing souree can be improved, It 1s bYelieved thet
the existing surfaee supply at MeKinley Park san be Llaproved, at
least ar a temporary measure, but that test-drilling for a ground-
water supply is justified. Drilling at Portape 19 comsidered
Justified, as 1s diggimg or 4Arilling at Bird Poiss,

The eourtesy and help extemded by all milroed persommel
during the sourse of this brief imvestigation 1s greatly appreciated,

Vory tmuly yours,

P. J. Codorstrom
Pistrist Ceclegist

Bel, 1




WATER SUPPLY AT 81X o% TXR
ALASKA RATLIOAD _/

Prunk W, Treiner

Oround Water Breuneh
V. 8, GCeelagical Burvey

IFTRODUCTION
In respomse to & request fyes the Cemeral Memager of The Alasks Pail-
road, a brief investigation of water-gupply prodblems wt six loecalities
alemg the reilroed was made by the Oround Water Dremeh of the Geolegical
Survéy. The precent memorendum deseribes these leealities driefly and

muggests possible selutisas to the water-supply problems

DUNB AR

The sestiom howse at Dmbar (Mile 4{31.6 ocm The Alasks Railroad, or
sbeut Y9 mniles sowthwest of Fairbanks) 1s situated cm the morth edge of the
valley floor of Geldstream Cresk, The walley fleer is here 1% to 2 miles
wide. Lew hills Mank the wvelley am the morth and sowth; the hill morth

of (behind) the sestiem heouse rises chowd 1,000 feet above the gemersl level
of the valley flesr, The area surreunding Dumbar 1s édrained by Coldstream
Cresk, vhish {lews withia a fow hundred foet of the sestiom howse, and by
emll tridwtaries fyem the hilla, The tridutary clesest to the sestiom
house i» about 1-3/4 miles to the east,
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A sut behind the sestion house amposes 25 to 35 feet of tan silt which
containg a feov angular fragments of sehist, Eilt of a aimilar appeararce
but ecntaining sore orgsnic material is exposed in the banks of Goldstrean
Creek, where it was frosen belew a depth of 1 to 2 feet (May 21, 1953),
Bedrock is reported to have been ensountered at a Aepth of a few feet in an
exsavation for s privy at the east end of the :uuu-huu area, where
blasting was necessary, and in two l- 90 2-foot auger holes morth of the
bmkhouss. The wvriter cbserved the roek in the auger boles; hut failed te
find rosk nearby in tso other auger holes 2 %@ ) feet deep, MHowever, be-
ssuse of the ocesurrense of bedroek in many railrosd euts along the edges of
the hills farther south, near Nemama, it is reascmabdle to assume that the
roak foumd at Dusbar 18 Dedroek in plese rather than trunsported roek frag-
paata

Permafrost ocooure in the valley of OGoldstreas Creek and probebly em-
tends some distance up the slopes of the adjaseat hills, The maximm
thiskness of the permafrost here is met kmown, A shaft near Standard, about 7
ailes sast-aortheast of Dumdar, is reported to0 have pemetrated shout 180
feet of frosen gravel and sand before striking frosem bedroek,

The present scuree of wmater for the Dmsbar sestiom howse {s a spring
sodified by the ecmstrwetion of a tisbered well, The spring well measures
about 7 by 6 feet ia diameter st the grewmd surfase but nmarrows downward
besause of saving of the tisber eribbimg, The depth of the well, as
seasured by steel tape, is 13,25 feet (Delow the top of the well eover, whieh

umxrm-bmtn.mm&m).mlﬂmum-ph

fuggeets that the well was at least 1 %0 2 feel despor defore being eilted
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The static mater lovel in the well is 59 inehes below the top of the
wall eover, or 9,5 feet abeve the water surfase of Coldstrean Creex 90
foot away (May 21, 1953), Mr, Johmson, the foremaa of the Dunbar sectiom,
states that this ocbrerved statie level is typiea! of eanditioms the year
around,

A simple test was made.by pumping water from the well into the elevated
storage tank, After pamping for 4O minutes the water level declined from
4 fest 11 inches to 10 feet (below the top of the well gover), The estinated
volume of the well from which the water was removed, eorreoted for the in-
ward slope of the walls downward and for the volume of {ce and rlenks ir
the water, 1s 1,300 gallons, The volume of water actually rumped into the
tank, correeted for lsakage of the tank, is 3,700 pallons (& pumping rate
of sbout 97 galloms per mimute). PForty-five minutes after pumping -ad
ceased the water level had reeovered to within 7 inches of atat!n‘lwolc
These faots indiecate a fairly strong flow of water into the well, The
writer balieves that the water could not he trangmitted throusrh the silt rt
sush u rate, and that the water is probably Aerived from fissures in *ed-
rook bensath the hill, The cbserved teaperature of the water, 5°F,, is
comsistent with this interpretation, The high gradiemt of the water trhlae
from the well to the streas is attributed to the (presumed) low permeability
of the silt betwean the hill and the streanm,

Mr, John Fouch, of the M™ngineering Department of the Alaska Mailroad,
reports that in some years high water from Coldstream Creek floods the well,
leading to comtamination and silting., Re states that two nethodas of !mprove=
ment of the water supply have besn eomsidered: (1) construction of a recond
vall om higher ground morth of the treek; and (2) eonstruetion of » eoncrets

shaft to replase the timber eribbing of the existing well, It !s possible
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that the locatien of the eoriginal spring was determined by strustural
sonditions in the bDedrosk, and that an ezsawvation to bedroek at another

spot would not chtaim water, It mighy, therefore, De nesessary to drill or
blast a hole inte the reek %0 chbtaim water at smether leeation, and evea
then cdtaining water would be dependent wpoa intersesting fissures in the
rogsk, The writer believes that isprovemeat of the existing supply 1¢ prefer-
able, and that am adequate and satisfastory \nﬁr supply i9 readily available
here,

The tisber eridbbing should be replased bessuse it 19 beginning to
esllapse and bessuse it 18 not sanitary, Installatiom of oomerete pipe (with
the joints tightly sealed), followsd v removal of the existing timber
eribbing and by bask-filling of the outer part of the hole, should be satis-
festory., HNr, Johnson states that tentative plans have been made for the
extengion of a water line from the well to the new sestiom house, and for a
sowage-disposal lime, One desirable result whioch would follew from the
ecnstruction of new sewage faeilities would be the removal of the existing
privies in the sestion-bouse aresa, The privy at the east end of the area, for
emasple, 18 only about 120 feet from the well, amd 15 betveen it and the hill,
If the ground water heve moves tiwough fissures ia the rock, as has been
suggested above, the generelly-acsepted minimum distanee of 100 to 150 feet
betvomn a weoll and a cesspecl or privy may mot be suffisient to protest the
well from ecatamimation,

v
-

MeKINLEY PARK

The NeKinlay Park Hotel and statien (Mile 347,9 en The Alaska Railroed;
about 122 miles south of Falibemks or 234 miles merth of Ansherage) are em
one of seversl gravel-covered benchoo that stend SHeUe the Hemama River)



his bameh 1is west of the river and sdbewt 200 feet above it, Noumtain slopes
rise west and nowthwest of the hotal,

Brief recommaissance swggests that the gravel om the bemch wpom which
the hotel ic situsted is loeally 100 feet or wore thiek. At other places,
however, bedrock is swposed at the surface; rock exposed sbout a guarter of
a mile southwest of the hotel is a udonult-fuctum quartsitie sehist,

Pernafrost is kmown to cesur in the valleye near MeXKimley Park and on
some of the mountain slopes, but its distribution and thickmess are poorly
known,

The existing water-supply installation for the hotel and other rajlro-A4
facilities at MeKinley Park comsists of s low dam of timber and sarth in a
revine west of the hotel} a 50,000-gallon eoneorete Teservolr buried in the
hill ahout 400 feet above the hote)) a pipeline, several hundred feet lomy,
leading from the “az to the reservoir; and a ripeline, about 1,001 feet lonr,
leading from the reservoir to the power plant, Pater to h"c used a# cold
water continues directly into the distridbution syetem vithout treztnent, Pater
for the hot-water taps or for laundry use 1s softened in Ferwutit unite,
Puiler water i{s also chemically treated,

The diffisulties encountered in using the existing water-suprly svetem
include the following: (1) ieing of the stream and of tha impounded water
during the wvintaer, as a result of whish the water flows over or roumd the danm;
(2) freezisg of water limes Detwoen the dam end the storege reservoir, between
the reservoir and the pewer plant, and at the overflow from the storace
reserveir) and (3) peor quality of water during the period of thawing and
beavy rumeff im the spring, Desanuse of the diffieulty sad expemse of main-
taining this system during the winter and pardisulerly during very eold
veather, the Mallread 19 desirens of finding an altermative water smupply,



The saly altemative to a surface supply such as that pow in use is &
ground-sater supply h- a well, It 1e fupossidle, on the besis of availadle
information, to aseess the prestisedility of drilliag for water im the hotel
area, Mr, Fouch cbtained at sesond hand a verbal report which states that a
well drilled near the power plamt durimg the 1930%s reached s total depth of
ebout 200 feet dut was drys snother report statds that permafrost rae one
eountered Jduring drilling, The reliability of these reports eould not de
determined, dbut it seens reasonchle to asmume that s well Arilled near the
hotel might be severnl hundred feet deep and extend inte the hedrock, A
test well iz the omly mesns of determining whethber a proumd.water supplv can be
obtained, Re believe that test-drilling here !5 justified; the Railrosd hae
both the drill and the vell-caeing, and the risk would consist essemtislly of
the eost of the labor, The disadvantages inherent in the existins water-asurrly
syster are such that a well-water supply, if it could be obtained, would he
highly desiruble,

Our observations do not supgest that any particular spot near the hitel
would be more desirahle than others as the site of a test well, I» reneral
1t would appear that the chanees of Suseess become greater as the »site i
moved Jownglope from the hotel, toward the river., Against this factor musrt he
balanced the increase of saintenanes and operating eocsts for a well supply
and distribution system at greater distance downslope from the hotel, “hould
dx1lling de earried out the fellewing proeedure might be reascnadbler drill
8 well st the meost couvemient spot in the hotel area; if this well 19 ume
secoesssfull, use the geclegie data amd eost figures cbtained from the drilling
to determine whether another test wall, located as far downslope from the hotel
A8 appears possible from a mldmuu of prebable maintenance and? opersting
eoets, is justified,
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ell water sheuld be free of #ilt emnd organis esmtamination, but {4
would prebedly be u‘um winesalised as the mater now used, or mere o,

Dpreoveansut of the emisting water-supply system appears W ‘oo_ prastieable
o8 a temporary measure, The improved supply might prove suitadle as a
permanent one, although the diffieulties of vinter operatiem probadly ocoul?
2ot be ssmpletaly overeoms, '

The teo ghief prodlems in winter ocperation of the existing systea are:
(1) preventing fressing of the water lines and storage reservoir between the
das and the hotel area; and (2) maintaining s supply behind the dax,

The ideal water-diatridution svatea in a c0ld emviremament seers (0 cone
piet of a slosed systenm im whieh the temperature of the water is kept =hove
freesing and the water is eireulatins oomtinugusly,

The contipual addition of steam to the water in the pipelims throurhout
the oold momths should preve helpful in preventiny freesinr, Under existing
eonditions the ground in contast with the line probably freeses b~ late
autuam) any extremely oold period thereafter is likely to sause freesin: of
the line waless immediate thawing is begua, Ve believe that keeping the water
temperature a {ow degrees above freesing, beginning in the axtuem, would keep
a suffieient thickness of umfrozen groumd aroumd the lime %0 give a sergin of
safety during very eold weather,

A thisker grawel fill over the pipeline and reserveir might prove
helpful in pretesting them frem freesing, (It appears fyem cbserwvation thad
the i1l over the reserveir 1s met mere than ) %0 5 feet thiek,) It 1»
pesaible, hewever, thet this sdded fill might Do wmdesiredle if it sreated a
bare hill frea whish the wind eculd remsve the iasulating smew eover, The
inporianee of this possidility ecould best de estimated by scmesme elecely
faailiar vith the ares,
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Dossuse of the 4ifference in altitude between the Béorage reservelir and

the hotsl area it 19 prebadly isprectiiscdle to attempt %0 eireulate wmter
from the power plamt bask to the reserwoir, It would appear belpful, however,
to move the waste cutlet from the storage reservoir to the power plamt,
This would serve the duwal purpese of resoving a trouble spot from the reservoir
(mmmmummmnu?mmmmumu
the reserveir) and of making possible at least a mmall eomtimwal flow through
the water line below the reservoir,

The problem of saistaining streas flow inte the reservolr duriag the
winter 1s a more diffieult oms, The water that forms the ieings in and
along the pond and the strean ahove the dam prebably cowmes from two sourees)
part 12 strean water that breaks through the 10e as a result of inereased
hydrostatie pressure beneath the ice; part is spring water that eserges along
the danks of the rtreas, GCrowth of 1ee in the pond and in the stream degine
aleng the banks, and on the bottom im shallow water, It is impoesible teo
prevent this growth of ice, but emlarging the pond in depth and area by
means of a somewhat higher dam might make 1t easier to keep the water at the
pipeline intake from fressing, Steas-thawing of ise in the pond, a8 has been
dens, wight siill be neesssary, however, Blasting and stean-thawing of ice .
wpstyean, carried owt im the past %0 kesp water flowing in the chanmel,
would prebably also bave to be semtimued,

It appoars that shlevinetien of the vater 19 most desirsdle bescause
mﬁnthan’hmhnmmlyorﬁiom

The chemieal quality of the water dlained frem this styeam casmot be
isproved axpept by filtration or shesisal treatasnt, Clear water fyom springe
aleng the banks of the strean weuld be an exsellent smbetitute for the rireaa
water oven il the spring water were carwvied By a tasperary pipaline laid ca

Pterony 100 4 S ]
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be used omly during the late spring and mmmer wmonths, The writer searched
unsuesecsfNully for springs mear the upper end of the pomd, however, Iprings
probably do uuu- along the banks farther upstream, Mut a eomparison of the
length of the =tream and its observed flow suggest that it is unlikely thnt
one epring or even several together would yield a flow suffieiant to surply

the need,

BIFD

The 3ird seetion huse is locerted on the west side o” Bird Paint, » suall
peninsula on the rnorth side of Tumagain Ara sbout 35 milee sout:eart of
Anchorer~e, Tatar {8 now brouzht to the section houee bv railro+4 water e=r,
It i# reported triat tentat've pluns had beer uacde to move the rectim F~sre an
to ocomhine this rection with another, but that it ‘¢ nov eonziere! Hde-ir hin
to «<eep tha rection house »t Hird Point i1f a2 eatislaetory water sur:ly can “e
developed,

The LUedrock at Bird Point coneists of ~raywacre, arrillite, snd =lats,
The strike or trend 17 the roek beds here i3 about 45° eact of north; t e bals
dip about 70° to £0° toward the northwest. The roc. is modsrately to cone
spieucusly jointed and frectured, OUn Bird Point and on the mountain slope
above it the roek on ridges and 'nolls has been pround smooth by plaeial
ebrusion and now bears little or no oover of soil or other loose material,
Shallow ravines that extend down the slope to Bird Point, alon: thre rtrike of
the roek bede, are floored with broken roek and soil whose thickness 1= not
evident from surfece inspestiom but whish may be reletively thin, It speems
likely that the ravines were eroded alemg the more frustured rogk beds, hut

evidense of this was not cheerved in the field,
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Twe possidilitics of develsping a ground-watsr supply at Bird Peint

appesr ressensble, amd either or beth sam de tested at_n relativaly low oost ia
time and materials. A dug well sem De somstrueted is the fill in ome of the
ravines at Bird Poiat, or a well cas De drilled into the bedroek,

Of the three ruvimes that ewtend out upem the peimt the ome at the :sestiom
house appears tg be the least favorsble for the development of a sround-water
supply, The other ravines, farther east, are hm\r and have more extensive
areas upslope to receive moisture, This feetor mar not he important, rovever,
Af the f1ll in the lower ends of the ravines receives water fror fractures in
the rosk, The thickness of the f1ll and the etremgth of any Tlow of water imto
it fyom the roek bemeath or beside the ravine will prohnhly be tha determininz
factors in the miceess of a properly~construeted fug *ell, If nome o’ the water
in the fill comes frou the adjseent rock the sup~l msay prove iradecuate Aurirr
the winter and early spring, Horeover, it may be Aifficult to seleet n locationm
for a rhallow well in orie of the raviners that v#ill ba ratisfretory fron 1 e
standpoint of senitation, begause each iz grossed by the highwa; and the rail-
road, MNear ths present section hourse, for ewanmrle, a - well micht have to he
rlaced econme Alstance routheast of the house, near the "Y" in the *rack, For
these reasone a dug well 15 eonsiiered the lees desirahle r'tem-iive,

Small seeps obrerve! north of the track on the eart rife o the point
suggzest that water “rom frectures in the roek emerres near tide levsl, Tha
purposs of a well drilled inte the yoek here woulsd be 10 interseset emoush
sater~bearing fraotures 10 yleld an adequate suprrly of water, or to provide
reservoir space that would esocumulate water from a slower flow, It fs )Jikelv
that water oould be obtained from the rock beneath amy rart o the point,

Besause of the possibility that the rock bemesath the ravines is more frastured
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then that bemeath the imells amd ridges, however, it appesars that the nost
favorable lecatiom for a drilled well is alomg the west side of ome of the
ravines aad a short distames uphill fyom the level of the fleor of the ravine
f111, Sush a location would take advantage of the northwestward dip of the rock
beds, and alsc should prove mere satisfactory, from the standpoint of sanita-
tiom, then a locatiom on level groumd, It would therefore appear reasomable to
lecate a drﬂiod well at the precemt site of the weetiom house, dut uphill from
the house and as far as prectieadls from the privy,.

It 1s poesible that a well on Bird Point, and partieularly a 4rilled well
extending bdelow tide level, would obtain salt water, We bellieve that the de»
pesits of silt and clay in Turnagain Arm seal the bottom sufficiemtly to prevemt
the flow of salt water imte the roek bemeath the point, partieularly as it is
antieirated that omly small quantities of water would be rumped, In the lart
analysis, however, it would be neeessary to pump a well here in order to show

that it is not affected by the salt water neardby,

_ GIRDWOOD

Oirdwood (Mile 74,8 on the Alaska Railroad, or about L0 miles southeast of
Anshorage) 18 on s low terrace of Glasier Creek, on the mortheast side of
Turmagain Arm, Glasier Creek is tida! near its mouth, and very high tidee
eroesing the flat berdering Turnagain Arm also reach almost to the community,
Obrervations and well logs show that the ground surfease is umderlain by gravel
end sand, ir, Joseph Damish states that im his well this greavel and sand is 24
feet thisk; it is underlain by 8 feet of clay that eomtains mo stomes, and beneath
the elay the wall penetrates gravel and sand to 1te total depth of L5 feet,
Several ether wells, reported bv iy, Demish to de 30 to 40 feet deep, aleo surply
water te the inhebitamte,

NG o ol 1 JL o b e &
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Er. Demich alse reperts that im thyes wells the static water level i@
above the growmd surfaece, &gMﬂ&MMQ“(fﬂﬂhﬂﬂ.
at the seheel, im wiiieh the water alsoc stends sbove the surfase, The artesian
pressure respomnsidle for these high water levels 18 reasonadly explained by
the confinesent of water Deneeth the layer of elay emecamtered im My, Denioh's
well, This elay may have bean deposited st a time whens Turmagain Arm extended
sopewhat farther up its tridbutary valleys than it does 2t presemt,

It 1s possidle that the ares immediately surroumding Cirdwood is wmderlain,
pot by a single layer of elay lyimg between laysrs of pravel apd eand, dut by
5 mOre ¢omplex sequence Of glay layers interbedded with layers, lenses, ard
stringers of gravel an? sand, Another well drilled at some distanee from the
existing wells miy ht, therefore, penatrate a Aifferent sequense of rmateriale,
There seens no reason to doubt, however, that ground water in cuantity
sufficient for s section house 1s avail ble fenerally in the vicinity of
Girdwood,

Although the apeeifie losatiomn of a well night be determined on the hasls
of eonvenience, it appears desirable that {t be placed rome distance 7ro-
Clacier Creek in order to wminimize the dangsr of indueinys the imflow of ralt
water from the streaa Auring very high tides,

Chemlical analysis of water from Mr, Denish's well, a eopy of vhigh ia
attached, abows that the sater is caly woderately smimersliied and that it
contains omly a traee of ehleride, 3 parts per milliom,

PORTAGE

Portage (Mile 64,2, or edout 50 miles somthesst of Amshorase) is om a
vide flat shere the walleys of Toemtynile RMver aad Portage CreeX merge at
the head of Turmagaia irs. The reilroed statiem and yurds 1lie adeut half a
uile sowth of Twmtynile River, and slmest as fay sorth of Pertage Cresk, The
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Gravel and send are smpeeed in grevel pits near Portase Creek about ?
miles seutheast of the station, Fime-gruimed material, predbebly chiefly silt
and elay, forms the flat aleng Tarmagain Ara o the morthwest, Mr, Poueh
states that, sesordiag to = vesbal report vhose relisbility canmot be determine’,
& "dry hole" sbout 100 feet deep was drilled st Pertage prior te 1925; and
that, aecerding to amother report, the well passed through a eomsiderchble
thickness of dlue elay. These reports, tontihcr witk brief ocbeservation of the
area and anslogy with eonditions in the vieinity of Anchoraje, eusre:t that the
flat near Portsje iz underlain by thin deposits of gruvel cend sand (a few
foet, or at most a few tens of feet, thick) that rest upom ersturrine clay =n#
#ilt laid down st a time *hen Turmagein Amm extended farther into its tributary
valleys than it does at present,

Gravel is present beneath estuarine clay !n several wells st Ancicrare,
OGne of the deeper of these welle penetrates nearly 200 feet of tre clay, It
is poseible that deep y-buriled rrevel {a present a2leo in the vallevs in the
Portare area, becauss the reeent geoloric history here and at Anchorije heve
undoubtedly heer similer,

The existing water supply =t Portage iz obtained from e emall tridutery
of Portage Creek about 1 quarter of a mile scutheast of the station, T™e
water 15 open to ecantaaination and, in addition, is reported by ¥r, Fouch to
be umdesirsble as boiler water, PRusty sludge cbserved in pools ard small
streans near Portape susgests that iroa 1s being precipitated frox the water
on the surfase,

The only altermative to an impowvement of the present source is the
development of a greund-sater supply from a well, Test-drilling would he
required to detaruine vhether desp ground water 10 sveilahle and to permit
detoruination of ite shemieal quality., It is isposeible to predict
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%0 the sestiom howse by gravity flew from the tank, The water has bees
reported to be sontaminated om several cesasions, It is walikely that ooun=
tanination of a surface-water supply here osn de prevented; in spring the
selt vater from snow sarried organie dedris into the pond; duriang the suamer
ﬂ autum debris 1s also present, and the pond and stream aye fully exvosed.

It should be prastieadle to devalop a grownd-mater supply at any convenient
location at Munter, Of the two alternatives, 2 fug or a drilled well, the
drilling well is considersd zueh the better, Bessuse of the hirh rermeability
of the srevel, the high ground-water level, sand the poesibility of flooding
by Truil Creek, it would de 2ifficult to comstruct » safe fug well, A
drilled well oould readily be sunk to a sufficient depth to afford protection
from surface econtaminstion, It is probably desirable that a drilled well he
at least 20 feet Aeep, and preferadle that it be " to L7 feet deer AP the
wmtern-bearing rravel econtimues to that depth,

T™he noet “esirable location for a well is om the slirhtly hirher cround
west of the section ‘;wuu, tecause drainage from the existing eezsroole and
privy at the house iz toward the weat, A well site near the =torase tank
should be suitable, and would be econvenient besause the tank and the existing w

wter 1ine to the howse oould be used,
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