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Report on o water supply for the propesed Southwestorn Reformatory
at Ml Rene, Oklshoma
By 5. ¥, Twrner

Uniiad States Geological Hurvey

Summery and recommendations

It sppears lmpraciieable to develop a surfoge-watsr supply for
the propoged reformatory besavse of a lack of resaerveir sites and the
drying up of the Morth Canedisn Tiver during the swwner, The "hod
Bode,” conmsisting of shale, sand, and gypswm, wnderlie the location,
but after a study of loga of oll tesbs and several dsep wator tosis
it was comaluded that salt walter would probabdbly be found below 400 to
800 feet and that only an isadequate supply of poor waber sould probe
ably be developed above that depih., The valley of the Norih Canadian
iz wnddriaia uy alluriel deposids of clay, smnd, and gravel, from vhich
an adeguate swpply of wabter could wprobablyy ve developsd. This would
o the least expessive and most reliable source, vuwl the water iz very
hard and may elso reguire chlorinetion. ™ The xills north of the Horth
Canadian River are capped by 2 layer of s.mm that is estimobed to be
50 e 80 fgeh thick in some y&l&wfsw; There are many smell springsg ifsou-
ing from these sands af their contset with the wnderiying "Red Zeds.™
The water In this gand iz relstively soft and generally low in mineral
matter, The lnstallation of gravel-walled wells in the send aree g

recommended, provided test holes show o suffisiant thickness of saturated

water«-Dearing sand,



Plan §o, 1. =~ Drill four test holes in the river slluvimm approxi-
mately at the pluvces mariked by crosses on the map in sees. 25 and 95,

P, 15 ¥ey R 8 W, all on tho Fort fenc reservedion. Samplas should
be eollectied from svery foot of these test holes, More than four togt
holes migh% ba racossary and the bids sheosld emll for » price per foot
with o mindmue of four temts, The sverage depth will probably be 40
feek, but 1t mey be necemsary to drill to 60 feeb b reseh the "Red
Bede.” The sstimeted sost 13 &1 per fuod,

Inadall & gravel-welled well with $ile or concrete cosing in the
most Tavorable mite na determined from the semples from tho togh holes,
Install the necessary pumps, pipe lime, znd disteibution system. A
sacond well will peobably be desired as a stand~by. Flan Ho. 1 will
probably reguire s chlovinating plant and a water sofioning plant.te
make the wator it for domestlc and lsundry uvee aod evern then it will

hegause of its contant of mineral mattar.
grobably onuse ﬁrsuhlar\ ALl well sites nay be sudmsrged during floods,
and the pwmps smat therefore e placed on hizh eoncrebte siructurss.

Plan Yo, 2. - If preacticable, obiain opbions o buy the weler rightis,
after tests have been made, on vecs, 2 and 11, the W, % sec. 12, the
HE. % sec. 14, and the BW.} of see. 13. The maximom value of the land

for farming purposes iz estimated af 330 per asre and it oughk to be

" " possible to buy the water righls for wmueh lass,

Iedll fowe test h-éle.s in the Terdisyy sands In the places maribed Wy
sroTSoeN aﬁ the map In secg. 11 and 13, collecting samples ab avery foot,
. Horw than Dowr Best holee might be necessary and the blds showld cnll for
# price per foot willh o mindmum of four tesis. The depth will probably
not b over BC fest but it may be neoessary to drill 100 feed to rosch the

begal "Rad Bods." The exblmaled sost is $Y ner fook.
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Drill and dsvelop a grovel-wallaed well to the hotlom of the sand,
probadly 60 o 80 faet, in the most advantageous place sy Getormined by
the test holes, Ivon or steel casing may be uped in thls well as thers
ig probevly no corveslive achion. 4 second well may be ueeded to produce
g mquiréd gupply. It should be spaced ot locash one-fourth mile snd
preferably mw—imlf iwile from the fivetd well, Install the necaRsaLy
poRipd, pipe line, wnd distridabion syshen,

iy plan will Dwnish firad claze water %hat =211 reguire no
ehamical fromiment fov wse in boilersy {1 will require no sofboning
for wse In the luvodry and prokaily uwo chlérinsiion for drinking pupe
poges, Ite disadvanboges are that £t will voquire & much longer pipe
iine and 5 river crossing ihet wmisht be washed oub fn time of flovod.

Plan No. 3. = Combine Plang Nes, 1 and 2, by devoloping first ome
wall in the slluviam and labter ome or more wells fn the Tertiary sands,

i‘t ia believed that El::m Hos & pressois the best method of develop~
ment for 31 will furnish an adeguate swaly for censtruchion purposes
in the quickest *4ime, and whep fully developed it will Purndish an ample
gupply of water thaf will require an treaking plant for any intunded usge,

with the well in the gravel as a shandsby plant for smergeneies,
Imtroduehiok

The Investigation on whdeh this report iz bosed wns -m&e in regpunse
t0, & request from the Buresue of Prisons, United States Depariment of i
tiee, for advice in regaxd %o the development of a waber supply for ihe
proposed Southwesters Beformetory on the Fard Reno Hilibsry Bagerration,

2 wiles wegs of F} Rens, Oklshoms, The tract set aslde for $he Toforma~
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tory inmcindes see, 12 and the esatern half ai?' et 1l, Te 128 Hey Be B8 ¥,,
and ig aboui 1,000 sores i aves. The proposed buflding site iz In the
north=cantral part of see, 12, m s flab-topped hill jusd north of well
Fo. 49, {See Plats 1.}

It Ly understood thet a maximmm of 1,200 tmmstes is conbesplated
for this reformmiory and that a waber supply of aboud 120,000 gallens &
dey, or 80 gallons a nimute, will W raquired in the swmer. However,
the poteniial eapacliy of ithe wills zhould be somowhet zrenter than 85
#allons a weinute to sllow Tor decline in yisld,

The antheor, who was assigned $o thiz work by the United Jtatenm Gso-
loglieal Jurvey, srrived fa Oklshoma Ol%y Apeil 21, 1931, and spent age
week in fleld work fa the arss. After & confsrenes with Dr, €, H.
Gould, Stats Geologlet of Oklaboms, 11 waue deolded that the possidle
gonrees of grouwnd waier 50 be inveatigated wers the "Hed Beda® undeplyw
ing tho whols avea, the Berbiary sends cappinz the hills noeth of the
Horth Oaundien River, and the river adluwvimm fn the Feorth Canadisn Rlver
Talley. The ares in vrich fisld work wes done iz shows oa Flate 1 and
ineludes spuroximately 00 sgusye miles, lying cohiefly noxih and west of
1 henn, the comtby sead of Canadiae Couniy.

Acknowladamentz for valuabls sssistanse rendered and for informsilon

~

© furnished are ¢ue to J. U, Porr, of Sawk and Pare, Consnliidg irchitects
of Oklnhoms Gityy . N Conld, State Geologled of Oklshoma, of Normang
. B. Bretz, Superintendant and Zugpineer of the Oklsbheme City Waler De-
partments ¥, T. Boekebl, Engincer inintensnge of Way, The Chicago, Rosk
Iglund and Pacific Rallwar (ou, 31 Renoi Mr. Bender, Oiiy Saneger of B3

Hempy Secreiary of the Chewbsr of Comverse of Zl Remos ¥Mr. lesder, Chisf



Clork at Fort Renmo; - €. W. Ruokman, Chief Clerk of the Convho Indian
Hdeservebion; and the following drillers of Uklshemm City and viciaiby:
The dhulsr Co., Mr. Eysbh, and Ur., Wotsom, Seversad logs were copled

from the files of the Cunserration Commisalon ia the State Sapliol,
Fopography and drafinage

Talz gart of Oklshewa is charscterized by wide allurisl vallasye
with meandering stremns thot flow sastward and with relatively wide
dralnage aress on the south sides and narrow aross on the north sidss
af the streams, The Norih Tark of the Canedlan River, which flows
through the area vnder eomuideration, bas s wallsy averazlng abouk
2% miles in width., It ie 5 to & miles soubh to the Sowth Cansdias
divide bt enly 2 miles north %o the CUimerron dlivide. "The sitreanms
had at one blwe eut valleys much deeper them thelr present ones and
are now filliag fheir old vallsys with alluviael deposiis. They have
wide meandering choammels with low banks. The entlive valley becones
the ziver chamuel during hidgh Plooda, The altitude of the Soulh
Grnedian divide Is shout 1,460 Peot, thad of the reformetory site is
abowh 1480 feel, thet ¢f the river north of the rafémﬁary is shoud

1,320 Peet, and that of the sand hills along the Cimerren divide is

- abowt 1,460 fest., The swfme dgnlines rapddly noxth of these ssmd

Billa and has e albifunde of iy 3,180 feet in the extreme porthesgt
corner of ihe area.

The ved of the Cimarreon iz moch lower than the bed of the Torth
Canadian and g evidently cubblng wnch fogber, Gould descrihes the

I
valley of the Forth Fork of the Cavadisy sz follows:

5,

y Gould, C. H., Goology and waier resources of Oklahomas . 5. Geok.
Swrvay Water-Supply Paper 148, p, 20, 15a5,




*Tia valley is, on the aversge, 200 feet hisher than the
Cimarrsn. The hilla on o ther side are usually low, often not
over 100 feet in hoight, and in many instances the headwniers
of strsamas flowing imbo the Cimarron approach witnin less than
& milas of the Horih Csoadian, Sand Bllls scconr practically
all along the north slope, and the south bBlalf? is ofiten ocut
iate red-beds canyons.®

Jlimate

t

the following table gives the snmmel reinfall, in inches, st Fors
Bame or at Oklahoma Qity from 1883 to 1980
1883 36,84 1399 4%3.66 1915 45, 57

g4 8.3 1900 37.18 I516 R7.45
1285 8. 30 1903 12.18 19y 18.36
1086 14,19 isee 40,18 1918 w7 . 5L
iasey 25,57 1203 95,20 1919 54,18
isgs 20.3% X964 43,8 1920 29,00
188y 34,57 1%5 42,54 g2l 24.94
1880 28.57 1808 .86 1922 31,56
f2:154 8 26,77 1907 28.79 1925 48,25
1892 53.51 1s08 B2.0F 1984 29,08
18935 29.40 1% 25,75 1985 24,12
189 17.28 I9¥G 17.22 1926 39.57
1895 22.78 191X 19.83 1827 .23
1896 18,23 1912 28,56 1928 26,63
ig97 #5, 58 1838 56,01 1928 T3, 00
1998 45,88 i34 20.2% 1930 345

48 yeary of rocord.
Mean ammnusl ralnfall at Oklshops City given as 31,59 inches
Maximm " " " " ®ooor v 85303 "

1‘

" Winiem * » “ " s om p4s ®

The evaporation le high in thils arss and reduses considersbly the
affscts of the vainfall an the water suwply.

Txee long droughis of throe yesvs onch ave shown in the Oklshema City
records during the laat 48 years -~ ene from 1086-88 with an sunval sverage
of 20,22 inchas of rainfally one from 1994-96 with an avarage of 19,76 inches;

amid one from 1910=-12 with an average of 19.88 faches,
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Genlowy
"Hed Bads.” = The ontire area is underlein by shat avre commonly celled
the “fed BDeds®. Yhese beds, which ars of Permian sge, heve been given this |
neme because of heir prowalling red color. Ths ganeral strike of ithe
formatlons is a litslo weat of north and the dip is shout 30 fest to the

mile tovapd the southsest. _ _
TErTIATY Sancs. - e Tertiary sands cap all of the high hillas do

the sorth of the Horth Cansdian snd a very thin remmant of thase aands

algo caps o fow of the highest hills south of the river, The ares

covered by these outdrops iy shown on Plate 1, These sands are pro-

gumed to he the rammand of the alluvial blanksdt spread over this ares
during Terdiary times by sireams from the Hocky Mountaing, Thils blankod
hag prodavly had comtribmbions from other sources besides the streans,

the principal one being sand Hlown from the shream beds By the provaile

ing seutherly winds and dupogited on the hAilla. to the morth of the stresms.
These sands are qulie coarse, and small pelbles are ofben found in them,
sspecially neer the Base. In seme loonllitiss the sends apyesy to ve finely
bedded as i depeeited im 2 lalke with fioe silt layers Intevstratilfled,
Rarther aorthuest these sends are knewn to be az much as 100 feet thdek

ek in this srsa they are probably neotk more than 70 or BO feet thisk.

The "Hed Bed” plain upen whlch they were deposiied wag probadbly not oaw
tirely lovel and thevefors the thicskness of the sends is probebly quite

© yariabla,

River allovizm. ~ The river sllurinm is foud wmder the entire flood

plain of the river. this voogss in thickagsy Trom 50 feel to as mued as

60 feet,and In sheracier from sedivm-slized gravel to blmok =11t and elay,
3/
The Vest degeripiion of shie alluvime is given by PuEllips” as the resuld
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3/ Phillips, Hivem, Alwerd, J, ¥., asd 311%ingsley, J. W,, Report to the
deyor and Joard of Commdusionsrs of (klahoms City on an lmproved watar B
ply for the city, p. 214, 1913,

of three lines of test holen agross the religy near Oklahoms Oity.

"lat. Lying immedisately above the shals, moderataly coaray
gand 5 Yo 10 feet in thickness and of effective size varyinsg from
0.20 to 0,80 millineter, The occurrence of material coarsa enongh
to be dewignated az gravel is very rars, Fine sand and clay are
anly very ocoasiomally met with on the bobtiom, next o the shale,

"2d. Discontinueus belts of blsck elay saud gravel and clay
am Tine sand mixed, ss well a&s beds of guicksand, all varviag in
thickness from less than 2 food to porhaps 10 faet,

3. A broad bels of véry fine sand (effaoctive size leus thaan
0420 millimeter} 15 4w 20 fest in thickeess snd extending througlye
out the central portion of the valley.

*4th,  Towards the sides of the walley this send belt ig
ususlly owerlain ana inkerapersed by clay deposiiz varylng Trom
o faw feet %0 20 or more Feet in thickness. These dlay Leds
extend in some casew as for an 3,000 feet oul Lrom ithe sdge of
the river alluvium.

"5the A top layer of surfese soil, ia some caoes clayey and
impervicus, and In othery wandy., Fhis layer is ususlly oot more
than 2 or 3 feel in thickness.™
Some wime aftor the "Hed Beds" were lald down znd tilted, as they
sre af progsent, s broad deep chonnel, practically lovel on the Lotiom but
with & slightly deeper winding chamne) which has heen found in & fow plsces

was oreded out of the "Red Bpdw.™ Then becavee of a lower gradiemtb or less

"~

©water flowing 1o the stresm, the river chunged from gresion o deposifing

aad filled In the old channel pbovs the present lovel of the P111., This
wes ercded down somowhelb by the present river leaving a tervace along the
"Red Bed® hills with the prosend river in e still deoper meandering owt

theough the F11l.
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Wator supply -

gurface waber supply. - Theve are two possible sources ol surface

wabtar supply: the Horth Canadien River and ressrvoira for storing
flood wabews on somse of the creeke flowing porthwerd ihto the rivsr.
Honws of théﬁa sraeks have perennial streams and the supply would heve
%0 be entirely from flood waters, Decause of the large fluctustion in
the ammual rainfell and the jong perieds of droughk, large storags
sapaslty would be required. 41} of these ereeks have relatively small ‘
drainage areas and only @mnll reservoir aites sro svailsoble. Several
of these small remervoir wmiltes on the ereeks have been developed ab Ford
feno 0 store water for stock use and to provide fishing for recreation.
Thodo reservolry are shown on Plate 1, They were built in 1922 to 1924
and have not been dry since thet bime, but 1% {s doubtful if they would
ntemd wp vader steady use, capecially sinee they are raporisd to redunes
their size avér ono=-nal? during the summer and there has been no leng
drought since they were Installad,

4 .
Gould otatez that "Mhe Horth Conadisn has perhapsy the veebt waler of

4/ Geuld, ¢, W, Op. oit., p. 92,

any of the larger strears in Oklehoms, owing ehiefly to two causes ~- Tirst,

. . the riwver is fod largely by Tertiary apginga% and, secsend, i% does not flow
through rogions of sald zorinss.” The main obetacles %o ose of the surface
flow of the Morth Canmdisn are the fact that many times duving the swmer and
fall, when the demand for waier ié the highest, thers L8 no surface flsw in
the river &b all swi there Is no good reservelr site ¥heat could he cheaply

doveloped to store flosd water from the river,
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The chemioal character of tha Qansdian River water 1s vory change-
able. The chemical character of the water during floods varies with the
gection of the drainsge systom from whdch the floed came., The following
i sn sualysls, In parts per milliom: of the Oklaboma Cliy monicipal supe

B
ply in 1921 (Worth Conadlan Mver water):

5/ Gellins, W, D., The industrial willity of public waber supplics iz the
ted Statess U. 3. Geol. Survey Weter-Supply Paper 496, pp. Ghm51l, 1923,

Hardness {cale, as CalOg} B34,
Oaledun ' 135
Hagoaaiam 48
Sodlum and potassicm 58 a
Hoarbonsia 350
Suirhnte 138
Chiovide 175
Tatal disasolved solids k20

g./ galenlated.

)
Fhillipe, Alvord, and 331lingsle¥ veport that fram Mayoh, 1212, noitil

ﬁ/ Enillips, Hiram, Alverd, J, ¥., and Biilingaley, J. Way Ope oit., p. 215,

Bosember, 1812, luclusive, the chleride varied from 132 fo 249, the aul-

phete from 8¢ to 175, the ezlelwm from 5(—)/ B0 9, and the megnesiom from
: 7 ' |
23 te 37 parts per millioa,. Co E. Bretz reoports that from July, 1927,

_’{/ Bretz, €. 2., Amual Zeperd Ga:lal_xmm_;éity Water Deparitment, pp. 17, 38,

" and 59, 1931,

wntil Juns, 1930, tho hardness of the Oklehome ity waber supply varied
from 175 to 309 paris per million, and the magnesium vavied from 21 to 114

parie per million.
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Ground-wmber supply

-

Red Beds. -~  From oll well data and deep tests for watsr in the
vieinity, 1% is coneluded theb & well would strike salb water ad 400
t0 800 feet and would not obbaiu an sdequebe supply adove thet dopih.
The logs of aloven deep oil btests in Canadisn County wers colleeied and
studled bul no encoursging evidewce conld be found as any water reporied
velow 400 feel, except in the extreme eagtern part of the eovudty, was
galiy. The log of the deep water test al Fort Reno was studied and
sorrolated with the logs of wells at Oklahoma City producing good water
from the Garber sandstone and 1% was concluded that the sande that produde
good water ab Uklshome Clty are %oo lipervious 50 sorve as wabor hosrers
at Fort Reno snd thet the Livile water bthat they de earry is heavily
sharged with salt, 'The log of a 1,140-%oot wabter test, ¥o. 5, drilisd
on The Conoho Indian Regervation, was studied and a sonference was held
with the driller of this well., Uhw informetionm owitained substantlated
the roports on the Fort Dene test., Two feep test wmlla. wara drilled for
water in 1912 ?x;,r. the eity of 21 Rene wut very little informatkion ecould be
obiained in regard te them. The fact that they were abandened would in-

8/
dieate that nothing encoursging was fousd,  Schwennesen reporicthat one

8/ scbwennesen, A. T., mpublished notes, 1914.

=

of these tests, Mo. 55, wme drilled to o depih of 5,300 foet, that it paosed
through red shale o a depih of 1,095 feet, and thst feom 1,095 feet to tha
hebiom 1t passed through aliernating strata of red shnle and sandsbonae that
contained sald wator. The strata just below 1,005 feet probably belong o

the e sandatone ¥ wiich produces good water s% Oklshoms Olty.



gite Lthad obhlein mosgor suprlivs elther from the "Hed Jeda” on frow
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Date woirn abinined on Swolve shallow wells nesr the redormatory

shallow ereak slluvium overlying the *Bod Sada.®

thoge wells ave week, oven Doy windsill weoe, ang especially wesk i

Prugtionlly all of

timas of ﬂm@g&rm Flald loata were gads by the wrltsr of saior fom

four of thess wells, wiith resulta ae shown belows

Finld tests of suluy from shellow wells in dhs "Hoo Zeda®

: : H ,
Foll ¢ Appenraned  ; SpUenrenig Barks pap million
fice 3 uwhan oolleotad ; when tested § o s
H i H {Blardds 3 Gmiphate @ Hardnoss
H d s {e1} : 20,1
7 : 3 4 *oos
#l Shamp Cimar, B BEG £, 500 2000
sracinl fnte
70 Clvar Clemr, mo 306 1,000 1,560
pranindiate
n Padéy Dnewoypth RLO &5 HH0
fneh of md
in baitom
o boiils
% Glesr Clany, Lo 480 1000 1,800

e lod Sate

The abovs touls sageent thet ey waisr foond la the "Bed Deda®

at a

.ahellow dapth would be too hizhly wmiseralized for satiefhalory use, sven

1 an adeqguate supply could ba developnd.
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In 1395 & well 1,590 feel deuy was dviliad ot Ford Seuno, Conodian

Seanty, forr the purposs of ebltelnlog a Supely of uqter For Mic pesd.

Ty

well, tweesver, fellsd to Fleld envugh pood water Tor W pargese a;xmzsaw

wid was gshandoned .

A amall pasunt of sell woker was snoosvniared ot sboud

#0% Tood and M,h wnber 4% 441 Touts The Dollewing log af ials well i

glran by Could.

4/ Gowld, Ge ey Coology and watuy Tescurcos of Otimhomat

To 3o Gotle Survsy

s berefupuly Paper 148, p. 108, 1o,

Poimmation

ol asd ey
Wi b sondabone

ded ahala
D

Buo anne
Bandatomn
Fed Shota
Olay, keal
Hed shole

Haber goas

Bend gtone
Hod shala
Hnml ko
Red ahmle
Sunda oy
Pai shalo
Senagtone

| Red alele
Fard sandatone

Sandefons
Sl shsle
Bk L gt
Cley, Bael
Hwt, shelaz
PR le bg by
T ohmla
Glacy, el
e ety
Aot Ahmle
SHen e Yong
Hedd whey

Log of sell a% Fort Reud

Thivknass
Tmal

B ey srreasunlu B o 2 Bt

Depth
Tagt

Totel
Deptn
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Tertlary sands. ~- It {g belleved that an sdequate supply of water

af good quallby cma be daveloped from the Pertiary sands capping the
nills on the novth slde of the Nordh cansdian Hver valley, A small
amount of water has already been deoveloped frem this sourse for ithe
Gonchs Indlan Roservabiom Ty the me of Caddo Spring and dwo dug wells
abore the spring. The area contrelled by the reservation i ‘bali@e&
to furish enough recharge to supply ibe neods, 4 supply Por the
Darlisgton Mnsonic Homs waa #ewlapad from & spring noar the conter of
the west seotion line of see. 15, T. 13 W., R. 8 ¥., but a8 tne homa
has baon abandoned very little waber is now used. The town of Okarche
hag baken staps o got 2 water supply from one or mowre grevalwsllsd
wolls near lonche. It iz undersiood that the town has watar rlghta

on the W. 3 of the 9W.%, sec, 1, % 15 ¥., % 8 W. This davelopment
wiil not interfore wiih the propomed wells for the reformatory buk will
give valuable informetlion as %o the gabar-hearing ;pz}ﬂpeﬁiea of thea

Teetiary sands,

The srea wderlain by ihe aamdg hag & poor sandy soil hat does
not produce large oreps and where 1% iz not ouldivetaed 1% i3 covered
with a heavy growth of jack caks. Only = small pard of the water
" thet falls o the ares rwas off, Meny smell basins wers observed that
had ne swrisce cutless ul evidenily drained Ints the sand, A cop-
sfderable part of the rainfall doubtless sinks o the waler tadble N
and & part of this ground weter can be recovarsd through wells.,  Azsume
ing that the reforwatory will veguire 100 zallons a minwks contimously

throughous the year, the total yearly supply required s sbowt 52,000 ,000
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gallons, which is sgual %o about 3 inches, or “10 per cent of the m:ix:fall/
on ong square mile. It is, however, bglieved that if this supply is e
be ohtainad from thie sowrse, the Prison Bureau should obiain contrel of

the wall rizhte on three secilons, or aboubt 1,930 acvres in the sand sres.

iy~ The small velleys at the odgs of the send

srga that sxiends through the sands inte the underlylnz ™ied Beds” zeun-
erally contain seepage aprings., The line of contast on ssch side of thée
valleys is generslly mearked by seepage spriags snd by willow and poplar
troes,  Several of ihe lorgest of these springs hewve heen dsveloped for
domgatic supplieay for example, Caddo Spring, supplying the Concho Zegorvs.-
tiony Darlingben Springs, supplylag the Tarilnston Masonio Home, and ofhers
uged for frrm supplies. The usual method of developmend is to gink a
brick-iined cdstern inte the sand at the spring fe serve as o collecting
baain and te lat the waier flow Yy gravity throuzh a pipe from the eisderm,
fieny of the zweller soopage dprings dry up during the suwmer hescavse e
water i3 all consumed by the tress., Several of these springs mizht be
devaloped bab It is doubbful 1f the eniire supply needed for the reforma~-
tory sould ve develeped foom springs;.

= Thare ave g‘uim a fow faym wells that drow

wetay {rom these sandg Tor domeaiic snd steck wase wub so far 28 oowm none

mf tﬂhxm extenﬁ to f:hs 'smtttm: of the sands bacause thay obiain ma shundsot
m;;plias not Lar aaaiw @m wator teble. Most of the wells are dug wells
and could not te sunk deepsr afier the "guicksand” was shrusk., Sand points
are often driven In the boitom of the dug wells., Those wells yield as wmmoh

waker a8 cun be pumped by the windwills, The two wells beloncing to ihe
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Indian ﬁ@ﬂ@ﬂaﬁim dv not have sand pointy and aprs only dug to the "guicke
sand" but they deliver 10 4p 15 gallemns & minute. ‘Well Nos. 1 and 2 ars
on hilltops and rewch maturated sand ot 22 feet, 1t is estimsted that the
total thickness of sand in the rielnity of these wells is about 80 Peet,
making ahout 60 feet of saiurated sand that eould be developed by a proparly
drilled wall,

The results of field tests of ihe vater from two wells and two springn
in the Tertiary sands, given below » Bhow that this is the Vest wator availe

able in this territory.

Humbor, or #ame i Appearange when 3 Paxty per milliom
t eollachked and 5 3 ¥
Sulphate ; Ravdneos

; waen bested sthiovide
: s MG 1+ (30g)
1 Gleay 2 25 e ¢
4 Glear 2 29 80
Caddo Spring Elany & 25 185

24

Darliinghon Spring Jleaxr 15 9%

Biver slluvium, -~ A5 adequate mplryj of pomewhat mineralized water
emn wprabably’y be daveloped from the riw;r alluvium, The present supply
R - Fmrﬁ Reno ig drsmmn Prom thres walla‘\in the allurimm. The oity of 31
Reno draws ite supply and the supply for the Seek Ivland Deilrsad from sty
wells in the ablwvium, By other towns sad some indust®ial planbs dwsw
thelr supplfes from the slluviem, Fort Rono punps aboud 85,000 sallons a
dey from their thres wells (Wo, 592, The onky txouble reporbed 1z ihat the
aereens soon become curroded and slogged and consequently the yield of the

wolls iz diminished, Thers has boen no noted drop in the water lawal,
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Prom July 1, 1929, to June 30, 19:50,"@1:@ aity of ml Reno puumped
329,000,000 gallong from siz wells iun the allwvimm (Fos. 48-53). The
sapacity of each wall sccerding to tealy meds early this yesr are glves in
the well tablem., The only truwble that the oity has had hof been due fo
eorrosion and clegming of the well sergenz. he followlug todbls gives
the pumpage st 1 Reme by years from July 1, 1926, fo June 30, 1950, and

by momths from July 1, 1929, feo June 70, 1930,

Tour Prmpnge Honth Tanr PURpAZS
{mdy - Jama] (in galilowm) {in gallons).

1825 - 1987 293,845,000 July 1983 35,875,000

Augost " 41,700,000

T 1927 - 1928 257,965,000 Saptenber H 29,695,000

fotoher " 26,195,000

1988 ~ 1339 T18,000,000 . Hovembey " 25,568,000

December, w 24 050,000

1929 -~ 1580 BB, 000,000 JRIURALY o 1920 24,855,000

February, b 21,358,000

¥arch, H 24,775,000

April, " 26,950,000

By, " 22,150,000

Juna, i 25,700,000

In 1918, the Thigege, Bpek Island % Pacifis Reilrosd (o. drilled 37
test heles in the river Lotiem to debermine t&w best place for a puaping
shatlen %o supply the railroed, btat az 1t wes declded to uy water from
the elty of Bl Beno ne smwpply wes doveloped excapt one for ths railroad
siation et Kerfoot., This extensive tediing developed the Toct thal the
thlckaags af wator-bearing asand and zravel rangse from O fo 45,5 faeh, amd
alse varies im choraster from very Tine sand to fina gravel. In view of thia
variability, a0 well should We drilisd in the glluviwe without flrst drille
ing test holeas to determine the smount and kind of water-bearing material
that will be found,

The following snalysewwill give 2 goneral 1dea of the sineral composi-

tion of the weter from the alluriun,
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Anslyses of water from wells in the velley allmyium aleng Nyrth Fork of Caneddian mm,qmu.m\

g M " o ®
£ f s - : H
No. i._..m Mu g .m. m..m m 2 .m g Total Dyte $
_mmy7 -8 & mM+ nal] 4 o 2 ! : Remaris
u. o S, wmwﬂu @ o 2 L % m Pm.-.. - qm solids 3 tested H
deagl o | 2 |RET g7 FU) ] 4 : :
20 50 124 .mx €3 3% 158 25 - 625 1918 Tertad by ¢. R.I,& P. B.E,
21 71 iz2 26 gh 422 203 %0 - 742 1918 da,
3 16 68 57 W9 Wh3 189 &0 - 716 1918 da,
37 22 157 70 150 U8y Wyg g5 - 1,196 1918 da.
39 32 12 55 8 3% 286 53 - g2p 1918 35, ‘
4o 5 5 & 34 21 N - 334 1918 do,
bz 5 97 W4 1855 465 175 iy - gy 1518 do.
Y3 10 i35 85 18 570 237 263 - 1,194 1918 do.
Ly 10 116 72 18 372 310 250 - 1,120 1918 da.
4 24 81 36 161 23 a7y @me - 827 1931 do. .
49 26 76 W 1o N 175 16 - 77 1931 do.
5 T4 163 3% 132 327 i7h  1: - 868 1931 do.
52 17 95 5 117 353 180 155 - 792 1931 da.
4g.53 14 88 38 121 307 180 1k2 - 746 Har.19,1927 da.
(Aversge 1927) : . .
59 15 131 36 166 3™ 315 139 - 986 Dec.7,1929 Internstionsl Filter Co.
{3 wailin)

&/ Anslyses Nos. 20, 21, 34, 37, 39, 40, u2, 43, ul,
Hos. BE-53, everage, was furnished by the eiby manager of

the Ohicsgo, Rook Iglend & Pyeific Hgiivoad Ceooj

%1 Hemo; end Neo. 59 was furnished by Mr. Lemter, UDhlef (yerk st Fors Reus.

4g, 49, 5L, and 52 were taken from resords furnished by

The resulis reperted in hypothetiesl

combinstions ip graing peyp Tnited States gellon, have been recaloulated to parts per willion and the ionis form



The above analyses oshow that tha mimrei,i sepposition varies Crom
plase to place, It provebly veries also from time to time dug %o floods,
atio,

This water has the charmetoristic of corroding the parforated pipes ox
sereents used In $he wells, with tho effoch thab many of the wells decline
rapldly in yisld. Jeveral parforated cagingsthat hoave been removed from
wells have hesn almost complately soaled by a 'aaa.tin{:; from L to 3/4-ineh
thiek, which cements the sand and gravel on tha autaide of the cesing, make
ing a hard aﬁmglememﬁs, This cementing maberisl sppears Lo be in ;gar'i% |
caleiwvm cavbopaie, sud can be dlsmolred with hydrochloric aeid, 1t ism
posaible that these screeus might be elemmad in place by trosiment with
h;yﬁrwhlmﬂié acid.  3pecial altention should b8 yiven 6 the types of
geregns aad tho pethods of flnishing wells thed will Be ths most suscessful
wnder thess wonditiomm. Port Reno bas ane well that has not failed due
to sorrosiomy 1% i3 o gravel-walled well with conoreie easing and serven.

I% will probebly be necessary to chlorinets the water 42 the supply
is derived from the river alluvivm. The ¥l Feno eity supply is not at
present chlorinated but the Chioago, Yook Ialand & Pacifie 9allrond Co
buys water from the ¢ity and chlovinates 1%, The supply for Ioré Heao
iz chlorianted part of the time, evpeeially during the summer.

"~



