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Sanitary Engincer, conteaination of the water supply cceurs Quring the h‘s
swawer months, especially when watar is taken dirsetly frm the creek. !h
chentoal quality of the presemt city supply ias satisfactory. Owing to recur-
rent annual mmrsmmmmmmmm«xmeh, the
u:riaia;a of tha City of Wewsastle have momna the ueed for & lerger supply
of vater of better bactericlogioal quality; aléo, m:- city plans for &
sowar aystem, and Mh,ipatcﬁ industrial etpnmi«m"!n thn arex, will require
a3 sdditional quamtity of water that the present source vill not supply and
thet tho preseut pipe lias apparently vill not deliver.

The quantity of vater used % present by the City ‘of Newoastle 1s not
known, but is eetimated by Mr. Cari Dugiand, City Clerk, to have beem about
6 alllien gallons {n Joveber 19%7. Mr, Kugland furtler ewtimated that or this
anount sbout 3 million gallons, or ocns-half of the supply, is being used by the
industrial estpblishmente In and wear the eity. %he Iast availshle records are
for the mouth of Auguet 1345 vhen 6 alllion gallons was cousumed for all mir-
poses. Ths incresszing populatiocn and industrial expansion i{n this ares invAi-
sate the present msed for ar sversge monthly supply of at least 7 i/ nillion
gellons. ’Insul.utian of & sewsr syster would increase this averuge require-
ment comgiderably. It apphars thst a supply of sbout 15 militon gallons a
month (530 gallons & mimute) is needed for the zaticlpated water ues for all
purposes at and near Newgagtle.

In Rovamber 10kT the Mayor of Kewemstle, Mr. Charles Martens, the City
Attorney, Nr. Roldney Butkrie, and otha‘r interested eitizens, esked h.i.‘!,
Thomns, Btate Geologlst of Eyoming, to arraage for @ preliminary geoleglosl tn-
vestigation of the ground-water posstbilities 1n the Naveastls drea. The Stete
Enginmer of Wyoning aad the Wyoming State Bosrd of Camtrel cocperate wish the
Ground Water Division of the U, 8. &oologml Survey in the study of the occur-
rence, availsbility, and chemieal quality of grousd water in Wyoming. Accordiugly






Dr. Thouag nande sufficiani funds svallable, ¥ith approval of tae Btate Ragincer
and the Dirsstor of the U. 3. Geological Survey, for the Sround Water Divisioan
¢ make av axanination of eanditions in the vieinity of Newsastle in copaee-
tion with other ground-weter studies in Wyoming.

In Degemder 1047 the writer visited v¢lls and springs in ths Newcastle
sroa, sollected samples of wuter, made & geological reconusissance, end sssen-
bled logs and other records pertalning to water wells. The water samples were
aualywed by D, X. Weavsr ia the Lincoln, Nebrazka, laboratory »f the U. 8.
Geologloal Survey, sand ’re givep in the tabhlo at She end i’ this rsport. In
addition %o the fleld work, eaver:l days vere spent assexbling end interpreting
published and unpublished reporis pectinent ¢ the pusslbls develonment of a
grounl-water sap‘ply' in tiie arsa., Theae sources of {uformation have proved
nost helpful and include:

Darton, N. ., 190%, Degeription of the Newcastls quadrengle: U, 3.

Jurvey Geol. 4tlas of the United Statee, Newsastle follc (Ko.
107) (ieclnding maps and sestionn).

Dartou, 8. 8., 105, Freliminury report on the geology and underground
rescureas of the Central Great Flaims; U. 8. Geol. HSurvey Prof.
!“‘&:per 32; ppt l"hm), f‘igs. 1”13, pl‘o 1”72.

Enight, S, %., asd Beckwitk, E. E., 1534, The runicipal water supply of
Kowcasile, Wyoaing: Umpublished report in ths files »f the Gesologi-
cal furvey of Syoming, iearemis,

Robingon, ¥, ¥., an? Foley, P, C., 1341, The artesiax wsll near Ueage,
wyeaing (Jonss Ho. i): Unpublishsd report in tie riles of ths U.

5. Geologlieal Survey, Clwysane, Wyoming, snd wsshington, D. C.

Vhowe, H. D., 1941, Msnorandum t+ State Enginesr conceraing city-supply
oprings awesr Wowcastle, Wyoming: Unpubliened memoranduwm in the
Tilex of State Rugineer, Chsveane, and Geclogleal Survey of Wyoming,

Taramnie.

Evane, Vincent, 174k, Water veil at ths Newoastls refinsry: Unpublisked
ragort ia the fllee of the Carter §11 Company, Denver, Colorado.

Dobdin, €. &£., ¥orthrop, G. D., and Born, G. H., 1947, Geclogic and
atrusture gontour nap of the Osage-Muls Cresk arssa, Weston and Kio-
brara Counties, Wyoming: 7. 8, Csol. Survey, Cil and Gas Insesti-
gations Preliminary Map, .












Yhickasae, Desth,

feut Taot
Snale 50 #10
Shaie, sandy . iz 52
3bnle aod sandy simle (Ro detell 278 500
Sundence formation

OBale, limy, dark; Jesnipmiasd witlh svrsske of

¥nlte, densc, glesconltic masd bo 3hs
S.nd, fine, shaly. salmon culorsd ' ko 380
Saal, light gray and pink 6 Bog
Sund . red, coutminiag syresis of Jjight gray -

and red shale 6G ang
> samples 20 1%
Clmy, light gray, shale, llyy, and goue Yins

white cand 10 280
Zhale, light gray o rod, conialning streaks oi sand 20 1,080
fhals. sandy, limy ‘ 4 1,940

Trimgsic {?)
Breaxfish formation _

S11t exd chelie, bright red £&a - 1,100
Shals and silt, red 70 1,i70
Shale, red, containing trase of anhydrite 10 1,180
Shale, Aark rod 20 '1 200
Shale, red, coneining gyuswm 25 1,0.20
Shale, red . ) 80 1,300
Bhale, rod, contalning tracss of Jypsua %0 1,530
fhale, red, sontaining about 17 porssnt ankydrise 30 1,360
Shale, red, eanvaining zows anhydrite 20 1,3%0
ghals, red and gray 14 1,390
Bhals, rad and gray, csoutaiaing ahout 40 pamenh .

auhyirite 10 1,00
Anbhydrite, white, containiug winor red shale streaks 1'% 1,40
Bhale, red, containing anhyirite ko 1,380
Anhydrite, whits, contsining stresks >7 red shale 82 1,350
Shele. red, centaining traces of anhydrite 40 1,600
Anbydrite, wnlte 1% 1,615

Paralan (1)
#inaskehta linastons

Liegtoas, nink, and sahydrite, plnk o) 1,620
Limsatore, pink, white, &nd geay. eontaining traces
uf aphydrits 29 1.5875
Shozhe formabion

Shals, vred, and lims, piak 0 1,582
Shale, »sd 3 1,718
Shaia, rad, containiagy some anhydrite i3 1,72%

Sbaly, rad and gray, convaining smbedded gruing
of vosyse gand = 1,750

Ponnsylvanian

Mlrmalusa sandsiong
Dolomits, plnk, enntsiniag some red shale ani coarse-

gmum saad 10 1,75
Doloalte, pink ko 1,750
Sand, nedion, roundsd grains, »ink 5% 1,815
Dolurite, pink is %,580
Dolonlte, pink, snd aand, pink, econtalning sone red

shals 30 1,300

10 1,800

Dolomlte, pink
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Thickuess, Depth,
reet - font
Dolomite, pick, sowtalning sase ved shale and eand 16 i,910
Polomite, sand, snd auvkydriie ' 1,920
Sand, dense, haxd, pink 1,930
Dolomite, »nisk, coatalning red shmle, unkydrite, and
pink sand \ 1,950
Sand, very dens2, red, ¢ontsining some rod shale 1,990
Polomite god pink aand .
Dolomite, pink and gray
Dolomite, pink and gray
Anhydrite, gray dolomite, end trace of sand
Sand, »isk
Dolomite, zray, anbyirite, and shals, rad
%M, ’Ml’p red
Shale, red, containing annydrite
Sand, densa, whlie, with stramke of red siale
Dolomita, gray, sontaining soms ankhydeite
Sand , very Jeunss
Sheis, dark, eortainiag sand
fand and dolomite
Palomive, gray, cvutalnlug anhydrite &nd few thin
: vaxiy streals
Bhale, rad and gray, wiih thim sireaka »f dclenite
Dolordts, gray, vith streaks of red vandy shale
Shale, rad, and ezand
Shala, red, snld dolonito
Linsstone, with strwaks of red shale
Shals, red, with etrexks of dolomite
¥igeoissiprian, lower
Palssape (Madison) iimestons
Limestone, dalomitic, porous ard saverndus in part
(Bit dropped without circuiation or weight fyem
2,550 Teet to 2,792 feet) e 2,592

58
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The formaticnr desoribod in the log of the well at Osage inslude zeverai
bads of water-bearing sandstone sud limsstons that receive witer at tle sur-
fase of the nigh platssu and aleng ths ridars aud sloper Bordering the Mack
Kills. The prlusipsl water-begring fom‘tiw aerep out over a wide ares and
recaive a large amount of water, nol cnly from reinfall or their surfages, but
from stresms that at many pointc lose all or part of their flow in cromsing the
yatorops. Thess waters srs trapred in ths roske s ths porovs beds pase bensath
the surface, and are aveilable under arteslaz pressure to walls 4rilled along the

edge of the hills.






Water i{n younger rouks

Analysis of the &ase collected and the inforsation ssyemblad lesds to the
conzlusion that the only rocks liksly to yield ussble water to a well drilisd
in tae vicinity of Fewoastlie are ths “ahesape .wﬁ' NMinneliusa formatlons. ’I‘h@ré‘
tore, in oonsidering t&s wossibilities of munieipal and Industrial ground-water
supplise in this area it ix comvenient to dissuss the younger rocks (those pbovs
the Micnelusa) and ths older rocks separetely.

Fall River (Dakota) and iekois sendstonss

The Fell Fiver (Pakots) end Lakota szndstomes prodably would yield the
rirst water encounterod in any volume {m a wall drilled near Fowcastla. Thowe
sandstores'vary in rorosity, and the chesical goelity of the water deriveld frim
then reages widely. In the Newcastle folio (see rsference ebove) Darscs Bes-
eribed soveral walls drillad fnin these rocks near Nowcnetle that yielded water
too highly aineralized Por nazs. In ighd, twelve wells prmm‘ vater from the
Fo1L River end Lakota sandstones in ths Ouage oil rield nortimsst of Eewsastle
(P. 4€ ¥., ¥, 63 and 6 W.) were snmled by . H. Wiskerson, geologist, amd
analysed by 0. D. Clark, chemist, of ths Cusver uffiee of the Geologienl Swrvey,
Conservation Breush, Total dissolved solids in the vater ranged from 688 to
5,003 parte psr millfon and sveramed 1,725 parts par afllian, prineipelly sodium
sulfate. | ‘ |

Carter rofinary wall.--A well wue drilled ssveral years ago by the cm’t

011 and Refining Co. at the refinsry now awned hy the Carter 0il Co. This well
1 located At the west sige of Rewcastle ard was drillsd to a depth of T18 feet.
Water under arteslan pressure vas encouniered st 72¢ feet, and a swall guantity

' of highly nimevalined water flowsd Crom ibe Lakota sandstens. 7The quality of the
water was ROt sultabls even fur cooling purpoges at tis refinery end tas well
vas sbandonod and plogped. Eo chemizsel analysis of this water is available, but

precuaably the water veuld be wsatisfuctory fur ordimary uses.






. Nrayes refinery well.--Ta 1341 a well was drilled fou water at the west
edgs of Heweastile by the Grayss rafinsry (nsar the Carter vefinery). This
w21l wae 630 fset dsep and had a small flow of highly mineralized water from
tho luXote ganistone. A vartiel anelysis of this water .wse :;mﬁﬁ in 1981 by |
4. G, Crawlord, U, B. Ceologisal Survey, an? the results sre givem in the table
of analyees (Analvsls A). Tuis analyais indfeates thaet water Iin tha Pall River-
lekote saadstones ls unfit é‘er anoieipal or lodustirial use al this loestiea.
Sundance formetion
The well at the Graycs roflcerr wes écepensd in 1436 ar#} drilled to a depth
of about 330 Iwat, at this dopth the well probably had penetrated fne upper |
bade of the Sundanes Iformation, but had net rsached the rri nlciya.l, sand of the
formation whiech would havs been sroonnterad at about 1,150 feet at thiz lovation.
On Desember 10, 147, ths Grayoo well was flowing sbout 15 galions a mimute to
. vaste, prinsipally from the lLak:te sandstone, but perhayps In pu’-t from sandy Beds
in the uprer pert of tie Sundancs, The watser issuing from the vell mé s tem
osroturs of 61° ¥., and a Aeyosit of iron vxide wme observable over the discharge
arex around the wsll. Ths analysis (Analyais.}.% - gza table) indicates the un-
desireble clismleal @uslity of this watsr. _
¥acords are not available of welle venetrating the prinéiggl sands of the
fundance Pordation in the vieinity of Fewemstle. These _sant!.é may contein water,
and if so, the water should be under artesien gras-aum; but 1t seems very probable
shat water 1a sands of tha Susdange is of voor chemical quality and undesireble
for most uses.
Water in older roska
The Spearfish formetion, Minnekahts limestone, and Opeche formatiom con-
prigs about TOD feei of rocks beiwcen the base of ths 3undauce formaticn and the
. top of thes l(ime’i.;sa sandgtone., In general theee rocks contain cnly smmll amcantd

of water, but locally slong ths sast sida of 9%00X8N ksavar Creck, a few miles






north of the 1, A ¥ Baonch, susll sprimgs yielding bard wetar issue from the
Op.ochs foruatlon. The salt sprinzs at tae head 52 531t Crok north of Kevcastle
flow froms the upper part of the Cpearfish fermstion.
Finosluse sardstone

The Minneluss sanfetcns te atout 600 teet tick in Sha &res of outerc) eaat
of the uppar part of tho Stoskale Doaver Viliey, aad consistz mainly of eeloer-
oous eandstone. The formetion apparsatly becowss tkicksr and edunges charester
wosivard and southward from ths hills. At Caxdria, Darbon reported 550 fest of
tightly comented sandatons apd stsle (n the Minmusluec. itdhe ODsage wall the
formation is 510 fest thlck and 1s cowposed of sandstons and falomfte with minor
encuate of ahnl.e. The ¥inneluse vialds weter to some of the m'slh ia this xrea,
but at ame welle is oo tightly cuuented that it conteias no water. The quality
of the water also seowe to bo wariadie,

Mertens saallov wall.-- stosk well wes drilled in 1033 on the Charlaes

¥ortens Fomeh iu thy X3 L/% ses. 5, v, B5 K., F. 61 H. The well 1s 720 feet
desp m! € inghas in éfamyter, and flows ebout 20 gallens 2 ainute. The flow is
roported $o coma fron the uppar serd of the Miunneluew, other formations being
casad of?. The well boginm near ths dage o the Swnlence formation, snd the
ariller logged 5C 7set of surfsce material ond sandy shale, rnd 10 fset of sand’
above ths redbeds of the Epearfish forwetiocn. The driller veparted 70 fest

of red shale, rollowed by &5 fect o7 impure lime (M nnekehta), The nsxt 37

foet wae logged Cpeche,  and the last 53 fest wanm l@g@éﬁ ‘cend.” The oasing
was 8oL «i 612 fret, 2 feet above thr ton of the "samd.” ard the wsll flowed
eftar develorment.,

Toe Intorvel logaed as ‘Cpecis  apmesre not 13w thfck mmeuzdh for the
Q. sehn formation in this ares. The lowsr Apachie containe befle of sanfistons froa
whica spricgs issua along the Stoskads Boaver Valley. It svems likely, there-

fore, that water from this well may be & mixture of waters from the lower Opeche

E N
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aad the upper Minnwiuea, and that the amalysis (analysis £ - soeetabla) may
5ot rapresent ths trus ehsmical charvacter of watsr from tihs upper sand of the
Minnslusa.

L A X Rench well (shallow wcna).--A desn well (1,300 feot) was sompleted

Ju 1947 on the L A X Ranch e Tew mlles southeast of Jewsastle. The well was
started in the lower gart af the 51:&&:2‘1@5 formation and veachsd the Cop of
tha Miansluer sandstone et 252 fset (s92 log delow), It appsars that the
Mirmelnas s about 360 fet thick at tiis location. The top of ths Pahasape
{Madison} linmustoue was resched ol a dapth of 1,152 feot.

Phe susinzg record of this well is ac follows: 61 fesy of 12-1inch cesing,
cenented; 30° ¢mct of 10-inch casing, cemented (oxtends to surfaaé): 1,045 feet -
of & inch easing set from the surface > 1,0b5 fest, cemented from 1,710 to
1,045 Zaat. Yais record sbhows that all woter sbows 305 feet i2 sesled froa ths
wall, Water enscuntered in ths Minnalusa betwesn 305 fest and 1,010 fest fluws
from the wall throngd the axnalayr srece batween tha 10-inch and S-ineh casings.
Thie quantity 1s about 0 gallonme a altnute and fiows to waste ia & small ravins.
This water swdz principully from the iatcrvals datwesn 310 and M8 Jeet, amd
875 and 80 feet. The water above 1,010 faer wags sxcluded from that cuscuntered
haliw baceuse of 1t herdvess. The emslyeiz (analysis D - see tadls) indicates
the chemleul chareatear of the water frowm ihs upper sud middle sapdstones of the

Mirnelusa at tiale Jocatiom.

Drilier's log of thw 1. A ¥ Tanch well in SE N% see. ¢, 7. ¥4 X., k. 80 ¥.,
Wwantoa County, Wroming., (authority, drilisr). .
Taicknees, Daypth,

reet Paat
Irisssiec (¥)
Svesrfish Soraation

Surface materiel 25 29

Radbsds 3% 3%

Lime (1) 8 0‘:

Felbods 4G 05
vermian (1)}

Minnekanta limestons






Thickness,
| Leat
Livestons, hard, ¥:ter ross 60 foet in hole. 2%
Liwestous, very hard 15
Linestone, bhard 20
Opeche formation
"Opache ' redheds 3
“Qpeche  redbeds with atreaks of herd white limsstone 5
Fenneylvanian
Himneluss sandstoge
Sandstone, rod, and limesicae 52
Sandstone, bard, duf’? and vhise h

Sandstone, herd. Well started to flow

Bandatons, duff to piak

Ssndotone, hard, pink. Moro water

Sandstone, hard, coarse. Hore water

£ adstone, nink

Bbals, sendy,, red

Mﬂtm, ?iﬂk, hard

fbele, sapdy, soft

Staln, soft, witk strsaks of gypsas

Sandstone, haml, pink

Bandstone, very hard, burf

Bhala, soft, red

8andetons, waite to hurt

Shaly, red, with streakes of gypsun ant savd

Sundstons, herd, pink

Bandstone, solt, pink, with layers of red skaie

Sasdstons, nard, pink

Candstone end munm, pink with layers of red siale
axl xypeun

Sapdetone and limsstone, pink

Limestone, pilak

Bhele, sticky, red

Shale, bdlack

8hals, sandy, gray

Shale, sandy, waricoclored

Sandstone, grey

Shale, blesk

Bmiastons, hnréd, gray

Sandstons, gray, with thiz streaks of black shaie

Limeetone, dark gray, and sardstone

Sandstoxe, gray, vith streaks of yellow ehale

Banmdetons, chocolats eolored

Sandstone, gray and buff?, with thip streaks af yollew
shale '

Sandetons, Bard, pink. More water

Sapldstone, light gmy to buff

Limestone, hard, gray and pink

Sandstone, haxd, pink

Clay, very stieky, lignt green and brm

Sandstone, soft, gray

Clay, very stiocky, brovn

Sandstone, hard, gray

EFBRv o ooRERBBEEW
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Thickuess, Degykh,

: oot Taet
Cley, sandy, brick red 2 1,010
Limegtone, very hard, grey 9 1,019
Sendstone, bara, white 21 1,080
Linestoae, hard, pisk aund white 30 1,070
Limestoms, firs, purple n 1,98
Clay, sanfy, red 2 1,082
Eardgions, bard, vhite and pink., Vater started .

flowing insdice G6-tnch eagiag st 1,108 feet £3 1,14
Clay, red 3 1,168
Shsle, dark rad, with straaks of white and pale green :

shals h 1’152

Migsisgipplan
Pabssapa (Madiscn) limestone

limestcue, bard . & 1,160
Shale, red swd green (Driller's note; May be

caving frem abuve. ) , A 1,168
Limestons, hard, vhite 32 1,800
iimestone, hard, vhite and yellow ‘ 13 1,213
Liasstone, hard, white. Sone inerease in water at

1,2%) feet 27 1,24
Limastons, haprd, pink and whita, Some increase in

watar at 1,252 feet R 1,270
Lisestone, firz, grey, somswhat seaody. Scae '

incrsase ta water % 1,278
Linestone, hard, gray 2% 1,300

Tahagere (Hadison) limewtone

Tha Pakasapa (Madison) limestons iz a meseive ey limsstone apd is aﬁwt
51 reet thiek iu thiz area. The Pohssara iy notably caveruous in the Blask
dills, and soms scass ia ths limestons are porsus ard cavernous in the subsur
fare in the Newcasils ares. Humerocuz szarir;@ flow frow the Fahasapa along the
west edge of the hills where (hs bede 4ip steaply Bansath the surface. Vater
of good ohsmical Quelity is cbtaiged from mwmiw}.&s penstrating the ;tppor'
yars of she Pabusape limestons in the vieinity of Hewcastle.

L 4 K Fanch well (deep zome).--The I A K Ranck well, dsscribed sbove, pena-
trates t:ae Pabngapa lineatone and pmamoﬁ?:ur frog 1t (soe log), As noted

above aard water from ths upper and middle sands of the Ningelusa Tlows to
waste, while water frox ths lower Minnoluss and upper Pahasapa flows into the
ranet supply lime. The producing zons in the Pabasape ip frem 75 to 100 feet

below the top of the fermatisn et thie locetiocn. The analysis Indicates that
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the mizture of the waters from thae lower ¥inneluea and upser Pahmsavs formatiocuns
is of comparatively good shamfsel quality (amalysis B - =ee wz.e};
artens deep well.- In 1941 a well was drilled on the Charles Martens Bansh

in the ¥ 1/2 88 1/h sec. 31, ¥, 45 K., R. 60 W. to a depth of 1,178 fest. The
well bsgan 12 the Spesrlish formation, and agcording to the driller's record,

the to, of the Pshascps limestone was reeshed at 1,097 feet. The Minneluse
sandstone was 337 fset thiek, but apparently 41d rot produce water. The well

flovwe a%ou® 130 gallons & minute from 8 porous zone SO Jeet belovw the tep of

the Tahssapa, The water has buen used for stoek, but at present is i’lowing'te
wagta in Stogkade Beaver Cresk, 7The chemical charscter of the water from this well
18 given in ths table of analyses (analysie ¥).

Ozage well.--Tn 1741 wa ol) test well was drilisd hy Hr. X. B, Jones in the
H¥ 3V SE seo. 19, 7. ¥ ., T, 63 ¥, nzar Osape, Wyoﬁing. Ths well was drilled
to & depth of 2,%92 feet whare a larze cavern wus encountersd (see leg sbove).
Origiually the producing formatlon wes thought to be the sand at tho base of
the .%itzmsluaa' formmtion and possidbly sowe water is derdved tr&n this sand. Tov-
aver, the correlation by Er., Rrwmpert, consulting geologist of Casver, ﬂmilk,
who hes exauined cuttings from the well, and a atudy of the driller’'s log, in-
dicate that most »f the water wars encountsred in cavernous limestone at the top
of the Palmsapr (Madison) limestone. The cavermcus shavacter of this zone ie
Indicuted by the faet tuat tha rotary érill dropped without eirculation, rotation,
or weight, from a depth of 2,580 (o 2,932 feet,

Forty feat of 10-inch casing hed heen sat in the top of ths hole when water
wag encountered, the remainder of the aole being opun, An atteapt was mde to
shut the well in, but water broke through snd ceames to the sux;rtccioe feet north
o the well, Xigh%-inch casing wasltien set to 412 fest and eeasnted, and 6-ineh

casing vsa seb to 2,425 feot and cemsnted. The well has Tiowed to wasts since

]
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April 1341; aovever, the Black Eille Power & Light €oapsny is now eamatrueting |
& stoam-turbins plaat for gwmerction of slscirie power at {sage and plans to
aze this foving vell ss a source of water gup;

n Jups 12, 1981, two currout-weter aeasuresentss of the disabarge were made
ty JMr. d. 3. Beanett, Jr., Asclstani 3tate Bogizser of Wyosing, at @ poimt 600
faret dovnstress from ide wall. These nmeasurcments were 1.76 and 1,75 suble feet
por secondl. The average of tisee two measuremsuts, 1.77 puble fees por secoml,
is equiwlent to 000 gallons a ninute, or 1,150,000 gallons a day. In the fall
of 10kE, engiluears of the Blaok Hilis Power & Light Company masnmd the 7low
of the well usine & ¥-shaped weir. std fomd the flow to be 720 gallong a mimats.
This nsanurauant shows & deersase of about 10 percant of the origisal flow ia
tive yeers; hovever, the differense !n ylsld powathiy couldd he explained by the
diffarance th wethods of memsuressit. No mserurenente of the preossure head have
ey xede, bubt the water sprears fo ds under coreiferebie pressyra.

The Leummerature nf the water wac '?f-a #. on July 12, 1281, an? wes 76° F. on
Decasher 3, 19h7. ‘e auslysis inlicates the comparatively low alssrsl oontent
of the water froa the Gasgs wall xasalysis ¢ - zec tabla).

Cutbria wel .-%arg vomrs ago 5 deey wall wag Ariiled ui the Canbria mines
eoort & milos porth of Fowveastle. Thls was the firut dsay well 4o bs 4rilled in
this arcs, and the 4ril) cuttings Tron the wall were siludisd by 4. 4. Darton and
desoridad in the Wewaartis Ffolle {see rsferencs ab::vex)-. \s dzseribed by Parton,
The deer horing at Carhria was bogus Just belov the baea of the Lakota sandstone
and coutinmed o s depth of 2,345 reet ¥, Yhen the buring was at 2,345 feet
the ~»wners comsluded to test # water swsply found et 2,11% Past Defare going
farther. The waier at that deyth wee Found o yield 20 zallens & =minute and
fte quality was entiraly satlsfwctory, so that It haz baan adeguate for the nceds
of the fown. The top of the Pebeeaps vas reached st 1,547 fest and the produs:

ing zome was fousd about 163 feet below the top of the formation. The Minnelusa
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sandstone was g0 tightly semented thet 1% ylolded no w&.ter o tht Candrie wali.
Duaducod formmtien

Bausath shout 600 oot of Yahmsaps limestons is o series of wassive samd-
etones, shmles, and beds of canglomsrate qmaim the Deadwaod Yorastiom,
These beds exop out high in the Black Eills and probably eontain water in the
subsurface beneath Kewoastile. The Deadwood formsticn Mad net beeu reached by
arilling in this ares. and t®s quantity and Quality of the witer in the eend-
staues ts mot known. |

Poralibilities of a water vell in the ¥ewzastle urva.
Depth &nd construction of wells

The aveilable dats pertinsat ta the developmeat of muniofysl, Erfustyial,
or other cogparatively lsrge groundwwateyr suppliss oeay mio a1l indisate '
that wells should be drilled at least to the lowar Muwm mmal-
stone and probebly into the Pahasapa (Madison) iimesbone, The susiyses of water
sauples from the shallowsr roeks indicate that 1w ehemissl oheractar of $ie
vatsr froam thoss b9l 1s mot suitable fer mmieipsl or Suidustriml wse, slthough
some smmll domeatie and stoek wells deriwve m&mmum ‘vater from them,

The top of the ?mnpa limeetoue 1 setimatod to e sbowk 3';76& fost belew
land surfase at Hewemstla. This estimate has Ween reached by couparison of laml-
surface alevation at the Senge woll (4,350 foet wlove sag level) and land-aurfase
elevation ut the U, 8, £, s2d §. ¥, dench mark st tbs yuilrosd-main street cress-
ing in Weweestle (4,517 fest ahove sea lowel), tomsidwy with the fmet thet the
bench mark {n Fewsastle 15 about 250 fest strustwrully lower than toe laud sur-
face at the Osags well., Mr. Vinceat Evans, fomﬂy of the Carber 011 Compeny,
estimated that ths top of the Pahaswpa would be ebout 2,530 Pest below lead
gurfsce at the refimary at the weet odye of Newoswtle (goe reference sbove). In ’
the Fowcastle folio (mee reference above), Derten setimated tlet the tep of the
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Panassps would be 2,780 Ceet below the surfuse at Newsastle, dasing his estMﬁa
oz the well at Cambria, The dapth of the top of the Yehasapa at Fowcastls prob-
a*ly will bz within the range of thesze ostirmtes, and will devand on the locetion
of wéll; within the city and variatlion in thickness of some of the beds, e8po-
elally the Mluneluss sawmlstone. The productive zonz 28y be at the top of the
Fanaeasae OF %y bz a3 much s8s 170 Pset dbalow the top, as may be acted from
vacords of the several walls drilled in this arsa. The depth of the produsing
ronz i & water well at Newsasile uay b3 exp&ctad ta range rrom a‘br}uﬁ 2,78

foot (ainimum sstimata) to about 3,027 feet (maximum estimste).

Tae anslys28 of wtar fron formations abuve the Kinneluse sandstone Indlsste
the necassity for ocasing the well at least to the top of that foymeticm. The
appsr vart of the Minnelusa may oy mey not yisld 'fresh weter in the Hewcastle
area, and 1f the weter is of poor guslity ths casing should be extended tou the
lower parc of tis sandotons. Some of the upper formations contain water tiat
nigat gorrecde casiugs and grouting would asypear to bs advisabie.,

Yield of wells

The quantity of water ylowing frea the ssversl Zfsep wells (n the visinlty
5% Newesstle ranges betuson wide limite, being about 20 galloms & minute at the
L4 X well, 170 gallons a minute st Xartens deep wall, 200 gallouns a atnute at
the Caabris well, end 729-30C gallons a minute at the Usage well. Nons of the
wells In this ares have failed to encounter soms water in 2iiher the Mirmeluss
or Faussapa formmtions, or in both, sver though scme of them sty have beor in-
vrowerly finished. It avpeurs resaonebly csrtain $hat 2 wsll drilled in Kew-
custls, for example, ut an slevatica of &,320-4,3%0 fest above sea level would
flow from these foruations. The static aseds of the produsing wells in the
area bave not besn messurad, but 1¢ wppeam Likely that & well drilled at the

elty raservoir, soveral hundred feet above the town, may not flow and heuce

may require pumping. Tho yleldi of & wall drilled in the wicinity of Hewcastle
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cannot be pradizted, but if properly finished and doveloped it appeayrs possible
taat & single well may yield a quarntity of water sufficlent for the ma.s‘ of the
elty.

Elsevhere the yield of wells penetrating formmtions sinilar tc the Miane-
luen znd Pahesana has besn increszsd by socid trestment, Fhe sandstones in the
Kinneluss are partly cesiented by calcium cartonste, amd aﬁdizing inareesss the
effective Qianstier of wells in aush rocks. Tha Pahasera $2 = liweatons hnriaz
norove and caversnous zones within 1t. Apnllcation of acid t@ rooks cof this
sharaster allowe rmany nore of the small paseagewaye sutrance o the &rill hole
ard generilly rvesults in igereamed vield. Tt i sugpested tlat acid tmtmlt
ney inercass the yisld of wellr renetrating the Mianeluss and Fadaespa formstions
neer Feveassl>, aspecially if ths oripinal gileld doos not umeet requirements,

Zeonomic congidepations

a,miysia of the coske invslved in 4rilling and ery'ﬁaisw.nz one :::;
nere sureessful water wolls In Yhe ¥ewoostle srea is bsyond she scope of this
regort, Zowever, it is moted that the costs of drillinmg to the M,awm
#ill be large, =nd that while such 4rilling aypears to be a reascnable risk for
civiens and industrisl plsante, there 1z no gositive asxurense that largs water
supyplies can be obtainad, Tt wenld appsar 1§gi¢a.1 thet snginsering ldﬂ..c? be
sought and comparative getlmates of sosts of 21l gourees of a good water supply
e mide befors exgending the Funde macesnayy 4o drill 2,800 fest.






