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- :___- .f'raa 1ddob Nt.111&\M cu~ JJNPU'd of p.-ol>Q]i effeota of 1fftp\1o1l ---_-_:__ 

.-lq)Cffl. pc,md-wa'\c' 1. ... is, an11 upoll •""- now, 1a u. 1ampoua-sau-
N&Ol:l. 

The inTMtip\{Oll -• a4-·a4er tbe pnen.1 ~&i('ffl of A.. I• 

Sayre, Cb!et, Grou.d l'Ali.ff· IND.4h ot ilia Fadaral. Geol.oile&l Survey, and 

o. a. ,.,.1.or# 1.e,f.ona1 ~ 1a -~ o1 ~-- 1nvut.ta-.itona . ' . 

under ~ Jl1•80Ul'1 .liftt' bu1n ~- v. c. Jiab-11 D:t•trlet. la,iiu-.r 

-~ cbarp_ ot ~•'kr WOl'k in 1&1isu,-. f.Jl ~la'\41 •re• ot ·tbe 

• ti•l4 atiu41•• 

Lc!ea'\108 •• lnftt f¥f 11111 lNa 

·The l'anopolt• Vnit- U1Bda al.ems tM !aob' Jl1.ll If.Yer frca the 

bnopolta ~ to aaui.. rua UK t"'Oludes tM -~ ,an 

fd. lllRaMh ·0oua-., tile ~ -,-r\ ,ot lldblncm Oeurt.tJ, aD4 the: 
. . -

aoQ'\h~l .... "°11 of S.liM eoanv. h -~ of '°' q,&l.ft llllff, 
.... •'' •• ..._. • > ~~ -i -. 

inolwstnc 1-be proposed Nr'l'1oct ..,_ ot u.ooo a &U'ff ar •~ 64 sqwu-e . . 

1111 .. , _. i!fffftipud. ~ 1coa,1a of~ ,mf;\ and other area• in 

whioh ~ter etu41• ha.ft . been •de ill I&mu u. •howl! 111 rt.aun 1~ 

I Prffiou lmutip.tions 

I Two -,nT.tcv.a npona en ua. ceoioa and O'OIIDll-n'kr ~ or 

i - areu '\ha'\ inolude a part ot the lta.DOl)C)lla t1ni'I baff been pw,U9lted. The 
I 

ctuali ~ and aYa11.abili V ot water in the Slloky' Bill Vall"Y ,._.. atwUed 

and 4iseuased 'b7 Latu (1949), aud a aillilar NpOZ't eoncffntng • pa'\ of 

.. 



:, 

Flt• 1.-.lrn coftftd b71b!a report u4_ ct.Mr anu la ru.u tor 

whioh:.aroua4-n\er ffPOJ'W .baye bed publiabd-.Dr ...a:N... in prepa.ntiaD .. 



aouth-eenual xanau wu prepared. b7 Williw u4 tchw" (1949). 

- . 

\htt •t.u.4. ~• publloa1.ion8 are U•t4td in a1pbabetta.l Ol'd«r ta '\be 

rete.--. 

TM nlle ·and '4at bol• 4iaousn4 1n th.ta~ ue ~ 
I 

I 
/. 

, ·•~ . - , - • _,: I • . 

I 

_;~- -~--- •ocor41nc '° thoir loea'\ia wU,ld.ra \he .-ubdi'f'iaiaM ot \he Oftffal·l.an4 
- . 

Otttc• ~ ot ~ - ~~•-~'~ CGIII_PODQ~ pans ~ .a well ~ are Qe 

wa&bip nwa"ber, \be ftDCe .-.r, the ••otlon ll\Dll'ber 1 160 &ore \n.ot 

w1'\bin ~ Mc:Uon, '\be 40-uN trao'\ within \he 4uurt,,er see'\tcu. od 

the 10-.ore v.1it within '\he c,.uartff-qQ&J"ter aeeUon. TM _160-&en, 

40-UN# a.1ld 10-UX-• \ncrt. an deaipat.ed a, b, o. an4 4 afa .ommter 

• eloobiff 4iz'wtica bqinnllfl in \be uonbtari quuwr. Two t#-~ 
... -- ---- -- -- -

-~ •. -· ••lla ld.thlll a lO-acn tno-\ are mabeN4 nrtall.J. ,or eDIIP1•6 'lrell 

• 1.,-2-1840 U'tc~ 2) i• u '\he n • .t •• ,. u, ,~ 1, s., a .. 2 • ~ 

-Aoknbwl.edpenw 

The preparation ot '\lda ~•~ ba• 'bftll aa4e pouibl• bJ' t.be. rill!ni 

&Ulriann and caoopaaU~ of aul7·1D4id.dula am Q1"1UlM'\.toaa. TM 

1ebena •• •wreou.Ucaa of U. ~ ue ••••e4· 1o ~ ~14eaU 

ot '\be 1a-,ou. 1'.fai'\ co~ •uwu.A ~Dt~'lion OOUCMt~ \b&!r 

nll•. o. s. .rean,, 1eologu'\ or :\be Hy4raul.14· Drlllin& Cklllpt!Q' p.n meh 

?Mlp ca appin, "the poloa of the area · and •uppUed logs u4 NeoMS ot 

~ ftl.l.a. Aeknow-1.edpeet ia 1114• 1o Chfflea Ra.n. realdant. of Saliu, 

and Capt.am J. l. JUed, . ea...n4fl" o.t ~ Siaolq Hill Ail' F<n"M Ba.ae, Vnite.d. 

state.s A.tr force. fo:t '\hair pent.ntoa to make "\be puap!q '\ut.. 

4 
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/ 

- ~ ot holnaUon; 117·-loban Sllrba, Chiaf &ngiDeer, aJt! Gtorp S-. 

1raapp, Bngineer,. _ ot ~ D1Yia1on o£ ••ta ••~ ot ihe ltna• $Uta 

Boar4 ot A&rl-lNl-•; ed. lr¥ Ddch~ tltblar, Dir:ntor, ml '11.l.ar4 Hilb., 
. . _, ~ .• ::..:·•• . .r.~ ~. - , ~ _ .. :.-:" .. ;·.-~.~.":i~..;:.: . .-.:..:t.::l;z r ...._ , ••• 

• -- • The X'OOb -at-the ~llOJOU• -Unit aN. -F04U~5 ot • aeumul!l\iQU-h't 

aballow ••• t!eo&UM ot 1.~ atal>tiit, • cf ~ -~, ~1.nltulg .hP bffn 

t111all, u4 1.heretore, 1.he aedlmnw an tbh. The stl'":At.& ahctw tJ:;npt 

ftriieal. :ftio.1a'UotJ, aaked. 11:tien.l ~D&U, dist1n-ctive al 'bdding 

.IJhmsi _ud ia:, bftab_1n-t4~1aD411tho1ccie ~• '\bat ftN 

•1-t.H, and aandatonu tire ~ in the ,;"1.ogto ooluan; .whem& OO'ft-

11,oaeam a-• '\hi.a ~ ftN,. • Ceil~ 4efone:\ioa ot the bed-a 

1• l.arc•b abset. The ~- ot '\lie u,a nmge 1n age trcll ~a.n 

to 0.-~~ 

Geolo&io lll•tm-1 

ll1eb ot tlw poloaio ~ of this. u• --~ lie 1nfene4 tra,,a 
,, .. ;i::::;·~-~::~-~~~::~ ~-::i. 1 .. 

4

: \-·,;;;~~- ._. •• -~.· ·:·::, •• • :;..:·.:~'""',.._,._ ..... -·:>f>f,-;.,.;. ~"\~ , .••.• "I ,_, -~~" '.·;.-•• ~-~--,<~.:.':-.; 

•-4te• cl reoordaf of deep 011 au.. ~ ~ isldioa.te th&'t. tbe-

11.N& t• Utld.x-Wn by about 4,000 fo,e\ ot 4ffiaaur:,' J'Ooks uiol.udf.n& 

acae naporiies •ucb aa aalt amt ms-- Thea.e roo.u, l'ep.cuentiag 

aennl &ooloa1• eru, haft been dapoai'Wd on a~ OQ11p.lu 

(~1an) th.a'\ 1• ~ed ot Nd granite or gr&ni'\ic petaa. The 

Yet.\hend Pre-Culm'.ian w:rta.oe 1• -COT.-.d -in aa. l)lacea by a arlcoata 

rubble. TM oonte.crt. ct '\ht• ~1• CJr 'the ea.rlieai Paleozoic rous •1th 

' 
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i..., t.at.bffock, am Bou.Uy (1948) nport, '\11&1 tour pmou 

of a .Jar toldtDa oeamn4 1a _ftlltinl l.alWU 4af.n& \he Pal.aoaoie In. 

Tb1.a told.iq .... Nl.&W 1o a,o,_u ot the OArk Qplln, the CU.1.ral 

l'Ainna ,zpun. an.a the Ouaohl~ -.-s.a. 
The 'tint ,-riC4 ot fo14J.nc oeOU1'Nd 4v1q ~ ear~ ~tcian 

aD4 ct.toned 1IWff CU8triH at 1owU' Ordorleian dolclllitea. TM.a­
·--~-~tuftl ·w~Uoi\:·~-,_-1 boa • .,_tecf atnc.i- IIC)VWJti.a

1
1~1Tf.nc 

'· 

ti. ftN!4-oe ~ a - buia ill ~v&l lflaliOUri. • A later Pffiod ot . ~ -

-· - - . .: .. - ;"''- -- -- .- - ,-. - ~ - .,; 

toUtna prcba.b~ '&lepA befon Mt•l•st~pi:_~ -~ ftt'e 4~aited. &n4 

reaul.W. hoa tbas riae ot ttw Osa.rk uplift troll the tonarb' sub,d.41ng 

bu1a 1n • IOa'lOUJ't. 

A '\hb-4 patod ot •~l .m'fWZlt., which ... ··•\'.301Ated. ft th 
. . -

'1M cklf'ONa\ion ot '\be O-.old.1tl Mttn, ftlaimte4 •\ _1b• cal.oh ·ot ~ 

111N1Mtpptan h71o4. flMt touno period probal,11 OCNQHN a'\ tar ·e1.ose 

• ot hl'ldan UM. !bis tol4iq lawol.ft4 ti. d••lopawtL ot • buln 1n 

NIVtlrna'\ern !auu &ad p.w th1a Penuyl:nntan a4 }lerlden rock8 ot 

thU area a SCDtbft•ter~ 41:p. •. 

IINosoieSra 

TM to141Ja& \haft •UNd a l'ftl"ft\ et t.11e NU~ \be -1 ot the 

~ Jn oaUQ4 ~-1o ftde •Ul U. tnmSNNim ct 
~ ,•'. • .. " ·,. • \ "' I • ,,._ ~ ' • ·- • T • • "', ~· ' - ' . 

• 1-he Cre\alaou-.... ◄ leotws• no rocks of tb8 Triuaio or »uaic 

Perl°" oeov la . 1be am, 'tibia pan ot ~ . ,roha.blT was al>oYe ••.a 

leftl 4ur1lle aoat of thoN palods and eroaton wu daat=n\ ovv de­

-poa!Uon. A. acne ct eol>blee «m pe'"l•• toned tl'Cill pre-ext•1.:1Da rooka 

OClOUN loeall.7 oa '\M ~ am-tao• lailt•Nll the hl.eoscic o4 Jlllaosoio 

rooks. ~ eobbl .. of thts scne# which 1.a a looH1Y◄••nted eoagl~1e 

I ., 



in w plaeea# a.re tnpllDU ot fpeeu, ~•• ucl ~ta.17 

rooks. Due OOllbl• ~ b&ft bea depcM1ted a\ •ll7 '\tat 4vinc \he 
~ 
1 

1nternl bet-..n \M • cl.on of 'the 1fflli.an &Did \be ~ ot tb1t 

Cretaoeowr Pvtc4. 

Cntaoeou J'OCD belonailll to_ta. M14da·~~~ Smea 'ft1'e 

. ~t.d 111 1h1a ~ 'b7 '\!Ml norih'ftrd &dftnoe of MU trca tbe ~. 

A'\ ~ MliaaS!C ot ti. G\JU'U:A lpoob ~ -4ffn•t.nc ._. "'1"ea'\e4 . · 
- ·- - - - ~ - • - - - -- :-- --

taponrUy, ed ~ Dam'\& nn4atcmo ot 4e11a10 onatn ... depcriW 

C1'ff th6 Kioa. abal.e u the ...u ret.Ntt.tect. 

'l'ba \fpPfl" Cretaceous abti1a MA l.tau~ U.'\ are preaen-\ 

♦lanbeN in IAnld -Pft'ba1-l.1 ..-ra .depoaif.-4 in 'Uds ~, b\st taae 

roou ll_aff bee l'WJffl1 r!w "7 ero.im. ONpnte •Y•■•uta at \he . ' 

- • - - -~-- - --
tlle ~b oft.bis uea 'lo~ .~-~ ... 

• Olnosote Ira -· 

&roatoa na,Ye4 ..-h of ~ ~ ----~ ot ~ ue. and 

el410 auob of the Penu.yl'ftDiu am P~• ff4fa,Qta
1

ust. ot the un 

attn- the .. 1'00b WN: t.1lte4 a\ tbe eloN ot \bt lldoaote IN.. Al1.boup 
' ' 

ar~•to ~ b'ca \he lout~ ~11 ~ to W.. area.· 

chli-inc - teriiu7 J'ttio4. ~ a\ffiala, toct, haY• NCI Na>VU 'b7 

eftJaic:m. 

Tho cmlT roua ot tile Cncsoie In that carop oat ta tbe lanopolia 

11111.\ 'belcu, to '\he '1iitiU Qu\wna.17 Period. !M pol.ocie Mater:, ot 

' • 

~ roou ot rela.tJ.••l.Y reoent aa• 1a UH01at.4 wtth \be ~1ognpby; 

. huce# 111• more recen'\ polcato btsto17 ma·t. be iaterprs\e4 troa • atudT 

ot tho land surtaoe. 
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Al'11ou&h U. &la.oien 414 not ruoh the area ot t.hi• ~ report, '\be7 

utlQIIIIMd ~ ~te and the aveeae ot ~ area. Chan&• in oliaie 
\ 

- - •• ~t b7 the al,acdcn. bad a 41re~t ettect oa· ~ -.olae ot the stream, 

I 
I .. ,,.,.-:-... ~ -. 

nd_ 'the nnus wre atfene4 tunw bT glacial and tluv!oclaoi&l. cl► 

. • .' . • . -
podU lD areas ~..w hoa "1w lanopoU. VD.!-\. 0Yerlo8.41ng of U. 

lauu u4 IU...-omi.11ftn b1 tllu• depcs1ta uuaed euch.trlbuiarb• 
~-

::.:.;:•· ~ ... • .. • .. : ':': ~- "~ -~-11 IU\_8:1~.jo~aqn4- 1.beir val.l.eya • • Tu~ re- _ 

4ue'Uoa of. 1ee4 la '\be loWtr .P~ ot the ~ •t. tbe olo841 ot tbe . 

11&eiu -~i;~- .._--4 .-.101l ~ ~ ftlloy wt 4nelopaent ot terracu. 
. . 

In pnenl, ·Iba tettooe.c al<m& 1.he Saoky Hill ftiver correapond in qe t.o 

tile lut.ffglaoial n&gff1 al~ COM ot the ternn 4ev•lopaen\ 9.7 be 

.._ ia otbtt ....... ~ ea.uas an aen«ra-11¥ \be N8\ll.t ot ~ . ~ . ~ -

...... , aooelarat.ed doft.ou'\ttnl --- eon 1!'00D tN prllMDt,. -or tbe .. . 

1.. ~ ill Metiaa ,,. ,. l.7 s.,. a. , •·, :aau bND·oa.Wld ·bt au­
tennUaJ. eoaton. IJ'uhrl.TLne lfbmuah ..i. 1, proteoW f'fl8 vo•ioll 

. . ' 

.. ,. .. ~. 
t.o bu- •i-•1 nfvence 1- .._ qah1 to rr,e. l.eoaud, ·m:1 lilbbard (194)). 

' 
• and reai (19'0). 

81ak Hol .. an4 Sul>,aidenc• Svutturn 

llffl.J" Wl.l 81J'Ol1,.. aa4 uUeliw /;,;; ~1ognphto t'eatuns in 

ti. ft#Wl"ll par\ of '\be mit. Tbn• at.ntetuna ba-n, been toraed cca­

pa:n.U'Mlt Noen-tq anu.se tJle7 baY« befll affected fft7 11"1e by eroaiOD. 

Th• aat:f.ollnn fOl'II UD7 8Mll rounded b1ll.8 along~• edpa at the river . 
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' The Ground-._\ r leaorYoiJ' 

Tma p-oun4-nt.a N:Ml"YOiP !a \he part ot 1.lle eyd:rolog1o -,.atera 

which 1• 110at .subJeo'\ to geologi<t oon'\l"Ola. Tho textUNe, atruotures, 

and ~1Ucn ot l"Oft5 wi\.hin '\he naervoir cont'rol tho -rolum .and 

aovuentotC)'OUI\dn.\er. -
.., .. "" I;_ ~, 1 .. , ~..::. -: .. ; l 

1 The •tud1 or~ uter tn \be uni\ hu be.Jn based on uta. ob• 
.; .. ,... , • :; - . ~ .• . '- --. ' . , : • - • . - • - . -. - ,. 

:.::=:=·:;·• -~ -:.,_.~:.Y. ~:..... i&!Md frc:a geologla ia\ffpNt.tLUomt# an •cal)'•i• of a --p=iping ten, 
-"\'(.. \ .i;;:__ • .. •. . - • 

-\be lop ot aaan;y tat hol••• 11u4 recor~a ot 09 1.ls (To.ble 8). 

lleuureaenu oE ••ta 1.Gvela ade on 74 ot the-se wells are given in 

~ table of nta-lnel •a.aureme.nt.s (Table 9). The re«.rds ct ,rel.la 

oona\n.o\ed or tr&nntor1e4 clurinc t.he inveattaatton and 'the loge ot 

~erw.1.ion nllJt ~ "\en 1101~ ue civm 1n _thia ~or-\• , A. p;tnel . 

d1~ ~DI -~ ~~\iOA obta1Dl4 _~ _~t. dri.lliQ& ta \.J 

•llom on J>la.te 4. • . 

l6rp.9 •bc'trill& the toeat:lcu of well.a"~ or ·ti.· nter u'ble, . . 

and the deptha to w .ta i....-. be.-a P"P•"4 trail' ~11 4&1& and are abom 

en Platu 2 a.'Qd 3- TM data upon 1'htch 'tbase aapa ve baaed q:re ob-
. -.......,. 

_ tai114tl 4v1na a .rur ot -Wlp.recedenW preoip11&.\.1on in which tbe DOl":l&l 

yearly prec1p11-t.1on ct al>ou\ Z'/ tHhe• •• ... edff b7 OYV .2' incbe-s. 

Al thoup 'this ~l ~Wall ,~ • ~~ ~eo:t, OD iro~--wr 

1eYels1 aoat. ot the tntormatton ecnu.:tnect in the •P• 1• relevant ror­

aor• ave:rap cond!t.!cn.s . Tho two mpa were preps.Nd r~aa meaaurfll8nts 

made durJ.nc t.he t:lrat 11eek ot Ju'q 1951. and a'\ that tilatt 1.be rise ot 

tbe uter t.1!1.ble ft3 apparently tmitora t>Tff ~ un uoept. ror the 

ere 1amed1at.el.7 belo• the lanopoli• Dul. A •P ahowiq the thi.cknoa• 

or uturated an't.arials ia •ho1'll on Plat ,. Thia •P ha• been p?"epared 
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r1a. ·t,.-Ora~ ot -.~ .-ilau ... •t· w:nce ot •ter 1eff1a 

1ia tour oMe.Z ,au.on wlla (1'-2-l?od, 1'-2-l.8od• 16-~, UCl 16-J,-J44d). 
. • t~ . 

. .- . ' ).. . • 

,..!~r..i:-• .. _ ~ 
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I 

I. -- '!he trada ot theN 1.1'0 ·ow,u an panllel-·un\11 lat. 1n 1948. wh8D 

tu nleue of •tar hora nonp fl"ca ~ ~ ~ caund 
----- -- - ---·--- -:--- acaa d1ftr&Wll09 ot tM -eu1:,e•~--·1. ~ -cit ·the deputuN ourw• 

inh t.raa DOn'l1l1. ra1nt'all wtlllt prochtce • . oumla'\1tt ohui• ot &b0'd 
• .> · .·.- ·· .. · -~- ·- : .... _. - ·r - -- _-··--:--- .--"'. ~•-•" t "'- --··_ · · ___ _ 

1- : •• .· .~ ou.-'Udrd .fcot bl _,__-1ab1- •l•a:\lm after .a time 1aa of about 

·>·.·::- ·~.:-~ ~.~~\>t;~:·~ :-:~ ; ~~~:·.~ •:~ .~.~-~~ _/~;~-1.lalP.-~ -in··. '. ·.~--
·- ... . - . -

L .;· .. -.. : _ :;~-.:_· •. ::~ :.-~ ~~ --ot ~ill w Ndw-1• oau 1M expecrled undff aca· 001ldi\!cns. 

~·2~~~~~~~-~ ~~-:'.:.~-~~=;~~-~ ~ -~or ·1hia :~t~ peat~ -u. -~u~--~ -· ~ ~d'r~ ~ ···~ • 

i ::~--~:·-:::·:-: _.: .. f~:~ ._ -~u~· en i.be ·pouncl-water. ~ ~-· ,:~; i ·ahon ~ ~~· . • • 
r~-~· . :•.·· .~ .:~ _ONpa in feet o( •tar. tu the lal¥,po1u \1n1'\ as •ni-
l"; ·-· ' .... •--·". ·-· -· .. -- •. ·-· .••. --•- •• -·· 

I . •W by the Bunau· ot a.,:xaURMlmUon .. ~c· thia tabla 1nd1ca• that 

l~.-. _ about 1.s, _r~ ~~~:J:ta:~~ ~~~,:~U~i 1~ ~~ tiia~,·~ :~,d · . . 

.. ~~~- j-~-
., -.. •. ·-- :,::·· .... . .... . .... 

• . -- - .. 

Jinqpo11, ltD.U N HUau1Sfla% lml lYrfflll ~ lri111'\iqn ll_ . 

. .... - .: .. ••· ....... .. - ·-.·- - - •-. ---..-- •·· -· _,. - ,. ., ___ -

:,. CcmaumpU,e ue ~;•H••·· 2.11 
. ·'· ·, · .... :Yam loa~ ........ .;·.~·.; ..•• • ...•.•.•...•.. ·' .,i 

. ·""t-_. • ~ Cl"llll 1oaa. • • • • .. • •• • • • • • • • • • • ... • • • • • • . .• .66-
•• • ltf'feotift p-reo1p1 tatl.on ••••••••••••• 

I>iTG'Sion 1"8quuement ••••••••••••••• ---
%9111,,,,,,,,,,,, ·3,6§ 
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I 
I 

-
l.-.-1,.--:-::., ... 

'?he appli41l'\ion ot fttff will, 0&1llle _a-riae bl ~ nter lffel which 

will ft%7 both ntll '\tae .. am4 lcc&f.ioa in '\be ""1.oe Utt.. The awu­

- •-U.cn ~ 1..89-·f..t ~ --ter ·in -uce .. of. ~fttntall -111'-7 ca-wae • 

I~.::_:_::-\~-~'Jf ~ -~:-~1;:;;~4~~~ ; --
- -.-·:, . ·.-, :-': -.- ,:,;-_·P.~•-:Tha -~ -m.u-Biwr is a ~ ~logio tea.ture ot -the -~ ; · ·-:- • 

•• : -:- _ _ ~. •• : ... ~-~~ .. # • •; • •• :. _;•;=-=-: - .:-?./t:r:-:}>~~~~t-.: . ;.--.. ·-... :-_- :.:;-~.i\:~-~ <--~~+ .. ·-::_~~:~~- ~ .. ;-::;:.;_~-.. : ··_ ::··._:; ~ ~ -:_-._,.{_- --~- :.-~-~- ~ .... - ::.~ .---.-~~~ :.- __ ._ ._ ~ ._. . . _. i - · ._ . : _ • -... :: . ........ '"""' ._. .. .,,,- ·- . ,, .. ~ 'JIQtt _,_ !1,e 'tlt,w--ct_ibe-:rl . in -thia depe'Dda 41 . • 
~·-::·:_=: ~~::~\/·~_:t::-~:~-~~;=: .::'_:,:-; ~<-<· -~:-~-:. - ~~\ _ •.... - - .- ... ~~ -- ~ - -upon -► ·----'--
-.: • -~:< __ _ • __ :.,:.-::,~. ·.obup b'al the ~u.1aseno1r. 41acbuge baa 12:ie p-ound-nt.er - • -- -
- --~_::-_ -:" -•• •• --~---- ~ ; ~ ~:~~~~ ~~---~ ~no1p1~t1on 1n the~~~ -·- - - -- - -- -

. ... ~. -.-- . . . . - . -- . ... . - --- -:-

I:: : ~ -41~~~ ~~--~ ot ~ -aoureea fuies aa conditicns I 
i 
i 

' .. 

Yi.1.hm '\be ~e ap'\all obulge. 12 general., the peak non ot 
• . ·~: . .-41 .... 1 .. :r· ..... __ .._ .... - .. - --

• • :· : ~- :::·: -::, -: -.. -·--;- -: 

··- - --- ~ • _'\bl Z'iftr an ·ee.uea ~ nrtace ~t, and the lunr now are . - . 

k~,~~-~E:;,~~~€~~-~~~~~f&~:~~ ~~1!~ 
•• Nl"Yes 1o Nduoe peak now_ aD4 1noNuie _wtn11im _flea ot the sz riTit.r. · 

~-- ..,. . 
-? . • . • .... ,.·. 

~ -~ -~n ,~-~--~:-~~i~~~;:~:~~~~~~ ot·.;,._tv 

applied '\o '\be etreaa br the Mftftl eovoea wre deten1.ned tbr0uib. 
- . 

~• ot recsards- t1"0III tu tbree NU• !heae ppa are loeated 

st.rated•~ nth!a t11e uu. 'Die tuclq ..,. 1a ~ u. ou+.ie~ 

of _"11,e 4!ui 1.h• Lf.Dd•borl pp u near 1'he cenur ot -u. uea; aud the 
. :.: • . ........ ::. . ~- -- .• ~- -· .... - -- . - - ...,. - -· -- .,.. ..... - - - --- --~- ----- _ ___ ,.;,.: .. -•--;----- - ·_ ---· -- ... -

· •"-c""·· -·· • 

Jlmtor_pp, llhioh .i• caa 1111- l'0'11h of Salina;~1.a mer the -ft01"'t.bern • 
_ ·;.: ~: .::: ~:. : . .; .. : .,-::·;;~i;_-_:._~• ,:.:::~ _.;.;_;.:.· ~;..~f. i.:-.r~~~- _ _. ;"!:~ .•. --: .. :..:~:----- --~•; -~::.: .:·.:..-.-~:- ::..;.~:v-·;_--·-·--'-' .::..;._=_.:-:;-.:=-_~.-.:.--:. . : -__ .... _ - - - • _ • • : -

end ot . the area. -.n. ualyna ot tbNe pp reccrdAJ indicate t.bat the 
.- - . - .• - . 

~ Kill ltiYer 1a a pintcg stream ~t the 1.eqth of the 

X&nopoli• Uni'\. 

Streaa leftls and p-oum-•ter lneu 1D the area aN rel&~ 

u ca.use and ettec-t.. Tbe lenl ot OM ot the ~1.o11c teat~ uy 

be dependai GUl"el.7 or in .put en ocnditiona ma-ting ill t.he othff. 
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.. 
,, ;:.."I':-• • , .. - .. - • 

.A.ltbm&h -the ft'MIJ' tahl.e fla~tutea with • riff al' t~ll ill ~ ~l, 

. _ta'\ nutuaum al.one 'ldll att~ atnam_ now. ·.All UluatnUon of the 

Nl.atiCG bet.weft a1Nal f1ow ad ~ta ·leffl..11 !.a. 8hclm in fi&\ft 
. - . - • ·:_ 

-4. w!:d.sh CiftS 1.be sttwa aiapa a'\ the IJ.ndsborg Pi• a.rad the n uctwdioms 

• • 1D '\be •ta 'table toi- the 79a" be&1Jm1nl Ap~ 1, 19'1. _ ~ 1n 
~ ~ - . ,. - .. . . . 

✓ . ~ 

• • _ p-ow:rd--tv leftl llPffe ileuuNd ~ a wa'\e-lanl reccrdel- 1natallad 

... _.___ -J: ; " :¥±:~:r!',~Mt~b~!~;~t~ ~ ~~-l!illJttffl". _ii., -~--'.;--~: -:'.~ 
.- • -~.• __ ::_co_·-;_- . . pNOi\,1'\a'\ioll_Nocrd, :o1,1.a1u4 trc:a a 11. S. IMthel' Bux'ftu l'llin pp ·· , · . "··' 

.: _ •• ;_:·_.- ... __ :..._ .. :·: --~~~~-- - .. ~ (.~/:. _ _ .-: _\· .. . .... .':~:i. ·::~_ .. 1::,.:~;;.;:_f-... . :-.::- -~-~-~~-;~----~- • .. :. :·. _- _- __ - -~ • . -· ·- ._:. . •. -· . - . ·. : -
· ". - · . .uu well 1?•3-,eaa, e4 the 41achlrp f'rcllll the_ b=opolia Jleurvoh-

ti : > --~ 11,a~ ~ ~ -~,:.-- iul~ ~ ;.,. \lieu- et!~ on 
I . . . ·-- -,·. 

. ~--- ·1...ia a.4 •t.i.mi flo,r~ 
.... · • .. . ... 

•• • The eunea 1n fi&m'e 4 ahow tbat. b1&h st.No su.ps auae,. in . . . . . . . .. . .. 

also u appu"e11i traa tile -r1gure. Jot.h railltau am _41Mbup _ _trai > • 

• the l&Dopc11a ~~ afteat·a1.reaa now~-~-~~-, -. 

., I 
I -
I . 
I 

i 
I 

. . - . . 

bin~ the tliachace tbrcup 1be ~ can 1,e ·ooau.~ . . : 
- . - ·- --- -; ..- -: ':. '. .. -- . . 

•. : :·_-~ :.:.:,~:~:·:~ ,,~~~Dla~--~~:>··,t~. --~-:_, '"::~-~..:--_ 
. - . • .. .· . •- -

the ~t, !Jlpnaaiu ta.ture ot i.ha hydrol.ogic syata 1a the 
.- . - •~ ,~ !. ·." ' • •.. - ~ .:. . l ~- \: •.. • • • •;I~-• :; :~-. _-;.; :_ ._-... • .. • • '1 . • • • ,..::: • •• · .._ • . 

. luopolla Dua ad ltennotr. 'Iba eanh-tille4 a&IM.nmmt r1na 131 

feet &bow 1-1:le ■ueua bed, hu a total 1.Ggt.h of 1',810 feet, and. 

req_uired '\he p:JM1JJC GE '4,668,000 oubio 1Vda ot au nleoted evth 

matviala. The Y1411.h ~ '\lie top ot the dua 1a 2' feet_. a1l4 '\he awna• 

bUe '14th 1• 7)0 tM-t. The ziprap protect.ion apina1i Rft anion on 

the up.r..ru.m tace ot the dam entailed 't.ha pla<2ement. ot 17',J.,OO cubls 

21 



- -- -- -· - . • 

to eroaion-~ia"kil" ~· ·: • • '· . .. :· -~;-,: . _.. 
• ~ --.. -- .. ··· -~ •. --•- .·•· ·, • _ _ ._. __ ·- •• 

- ' .· _ .. . .... . . .- . 

• • ~ tbl 1.uzm81 1.9 Ncnl&ted b7 two p:tea· al. the upatnaa end of 
• ••••• • , • • .,. . •• . .. • • .. • • .. • , r, • • - - . .. ••• ---'•c•.•·:"·"' '"'._,_. . • • .. , I ·· . . •. 

·.- . . ~ 

. -. u. ~uii. _· __ the capac11,y ot the 't.mmel •• been 4ealpi4 _.to •~- ....... . 

~~ -~-- _i. ~~ 
•• • • • ·,0#000 acr.-!nt th&\ CM"er9: an :ana ot -,~,,o·-.cru-.isc, ~rovici •• • ,. - ·- •••• 

~ .: :--• .. _ - • T ,'.. • ' ~;_ .:,_ • •- .,.• - ~<->~ .. •~• 7: ,..:i ..... ~ .~ ~-;•_:, --~ :. •. -.~/;, •• ~• -~ ;, _-~,.,;:.~';--~••·;••••.":i• J! • ..,_ ';_- ,--- •' • 

••• : lake 12 ailn long with a · aboi-el.iDe of JO au.a. Daring _periods· of 

• beav., :ra!Dtall, the 1aJra aay enl.ar&• to ccver 13,900 acres ed •tore 
' . ... . . . - . 
..:..·::.· • •. __ .;.. ___ ·• • .. -------=-~- -- ---·-.:=_._·._---- --- -_.-_:-::;":._'.:"·,.-:-··.~- .. 

·-_. ·_ --~_·4,0,000 UN-foe't of: ftter. fbtJ NSffYoU- bu m external spill'laQ' • 
-~-~(-: . -. ----·_\~:._·.~-.~ti~;~~~~}~ .. :--!.;~.,.·.-~._.----:,;_~-~-~::-:-· • - - • : .'. • __ : .. ---· ,,.- --~ : .~ :· . . - -_ -- .-- • -· . ~ -
:--·:"'· .---·:-- : .i~-,r:·11htoh lhdw tbs ,olume ot the ·nMnOtr to 'the 4,0 000 ure-f•'\• ·:·. ··· .: 

?~:_~;:-.~.{~~;;f~~~;if.~:~~'.~>~•~ ~~~f.~ :~ : :~~~-:;~ :- :~~~t~~!: ~ c~~. ~~- •• : • 

• _,- ...... • .... ,. - ----- ··•-·•- - ..• : ·.:,:.~::.:..-.~:-•-·-'·•·- : ._.. ..... -- ..... ._:.: ... • .. ; .. ::·,>- -_-.~::····-: .... . _ .••• · · --•·<- · . ·-~·- "7."-:· ... ~=·--:·:~----~-: •. _~ .... ;:,;-:;· -:·-_:-~--· ... ·•·;~--~ .. ;-·: -· ~ . 

• the tlmnel ~Un ill .luJ,:y 1946. ·_ncm, ·1n uceu_ ot 4,000 cubio teet 

i • 
I 
I 

pa aeoond were 'telapoiviq ~.t until hbrual7 1943, when atonge 

tor tilling. '\be ecmsenation pool ·bep.n. the ea,-o117. of · '\he ruenotr 

a.a DArl.7 reaobed 4uriq Jul:/ 19'l, . 'bec&UN of . 'Ule bea'Q' ra1na 11' 1.be 

Eenaaa ltl.'"81" basin~ · . ...... ... _ :_ ... ·· -.;,--~ ·';-;' .::-'-~:-,~<;,.:< .. ?· .. -.--

. ·. : __ • __ ;_ ;Tba_:dul ·ed reaenot?- ·exez-t~-~--~ --Wl;,;.;-, ·~th -through 
•.• ___ :j;~i~-(~~~~~~:~~ ~ ,,;u:~. -~~ -~--nm;· ~ -- -~~~ter 

lnel.a bl the anaa. 

.lttee-\ on Stnam LeTel.s 

hcept tor 8UJ"face '?'UflOtt and ,around-nter cli•ebarat• tr= area.a 

be.low its ouUet, the Ianopolia Daa aon"\.rols the now ot 'the Ss>q Hlll 

JUnr. Bo!ON '\he OG'J1St1"'.1c:tion ot the da, the •:dwm a.n4 aill!m:m -

tlow at 'tbe LaJlllay gage wu 61,000 and 2 cuhio feet per seOODd, ~ctivel.7. 



.Sine• '\he oaapleUoll ot the "-• the now ~ --~ ·'bee n&Ul,&-ted 
• • • + - - • • .- ·;·. • r-:.· - .•• 

be"twffa -4 00Q ad 67 eubf.c fed pe1" Nacad. .. • · •. : · -~ · ·-<:_:_ ::' • .. 
. , ... . . , . . .. 

-il~ ~ CICIZltrol b7 the 4-9 ~educee th• peak flowa of '\he 

at.Nam, -- ~ ---~ .1n d-uebarp fZ'cia -~~ -~ ~ 1111ch ~ -~\ -

. · .• -. tbaD a ~tural riH u4 till -~ ~ . -- (Fie~ ,4). Suddc iuae • 
-.::-·.·• _, _·_ •. N4uot.ioaa b ~ -tlolr, ~ ·m ·Mcmlmber-~, ·1~~ -~ aonsiw-able 
:,..,.._v ✓_~~~:;·~ :.. _":1 / .'.··_ .. -:•· ...... :~, ;~~~;_./- :-_ :·: ~- , '\ . • -~ • ~ ., ~-- ·.• -· .. ·:. -~ - -~ • ___ ,.- : •: ... . ~ -y~•-• :·-~ ~ ·~ ; ..... . . . •···• - .... • • ... . ; : :;~ ·_ • __ _ 

::= :=::':: · :-'F~~":(·-~,:i:~:-.,':/:elmipblJ tOt .. 'ibe nrea banks whioh bu a aartous ·•tteott on b:r'.~dc• --~· "·· .• :.<.-··~-: •• __ 
• • -·- .:> ~ =-··( . . :·~~~-':·~~:~~:~~•.<::~:;~.:.,-~;-:~-~ii~--:-- .=;;,:;~.~-~_-r_:·> .'.~'.:,. ~: ;. : .. -~~::.; · ~-~~~ .. -:·"· ~.~ ... -~-~~---.-: :.~~ -~~-- ---~ ~:. · .~ · · .---~~~ • • ; •• • 

._. -: . . ,:_,,. :">✓ · ·;.-> :.; :·:~ .t~µm•.~ ~ MU _the ri,v_er. ,J. 11:Xr'e mu1'0r11 openticn of _· _ .. _·.•· ·.• 
l};',~:"pf7',:'{:~ '~i~~~,,;,i/~:"

8
i~1x;;l;:~: · • · • · · - - ·• ~ - -

.; .... ?' .... _,,; .-_ ..... •.• • • .. :: .. -::: .. •. - • ' - ; •• - ~·: .... . -~ ;,-":'.;::- :.::.1-..:. .... •.- .. ~- ::.:t~- .. 

-, .. Jtteot on Qround-'fater 
. . -. . . • . ... . _, -- -. . . . . 

' · • . • - .Tbe dul em :reaenotr haw an indirect. 1ntl.uenc4ton &l'OU,nd-•t•r 

.• -· · ~la -tbzooup the1.Jt ooatJ'ol of 8-treua flow. The .daa baa a mon 
- .. 

• • diren but 1eu obrloua etteot 1n tha-t it. a.l.ao HrTea u a 'barrier 

- _____ .. -,,. ••• - __ _ . _- ·-·--- -- · .-, ... .. ..... ,. ' . • •.• ~. ·.- • ·• .... ·,·-~-:: ..... ~-.- • .. .... • :: • • _ .... l. .... ~-.::•_:-:.= ... : ... -~_::-;_:-· .. ,~.---· ~ ·-- · · _<:::_;;:~.·~:~~Jr'.·_- --· • 

•belinlent toning 1lle dall 1s . l:~ to ~ -Wl'ock amsa \he :. ,-••• 

width~~ the rulq and tbentore ban.-~ ~~~ ~~ ~~~-~~ • · · · · 

down gn4tent ~ ~ alltff1ua. ~ nier-~~-~-~ ,~ .. ; -~ ~~- 2 

•ho• that 1.hepan or \he m~tr !~ta~~ .. ~-Ji\~ ~~~~ 
..... _ .. ~tVU rHmp ca4- !ma rah>f~ IUJ4 ➔=~·:·~ -, 

50UrCeS ct nclm&e ~hould-~'te tor.·u. •.lcn'.r,t p0UDd ntu 
.. , •~ • • • __ • . • • •, /·. -~•/ __ , .:• ; • ... ' •_. _ \ . . • : ' ; , ... •: ~ -::/.~ •: ••. •·., •~r'I•~-- .:~fr r"~~~-~ • -\ •• ~ /;, ; .•-.:~ --~ -~:>•~..:.:<·:-.;:::~.-_.• '.-;., _•. • . .":.:- •. ~:.: _ • -~ .. _:- • • 

• ~DC _into _1he crc=d-nte:r l"NUTOll'l howewc, • lcY •-ta.pa of th6 
• I • • •• ·•-- ;'" • 

•~~be IIWltained to-r 1cng bJ ili• pen ct '\ho IJ'OUJld-ntar 

resenob Neaue of tu 1ntl\lR-t. mtun. 

DoTe the du, grcmMS-ntff leftls 111 the alluiua are b.ichff 

than~ betore tM couvucrtion ot the dam b7 ucunt.a C0l'T1tspondi.ni 

·to the l•Y•l.9 or~ resenoi:r. 



- . 

-. :"' ·_-.,;.:.: - - • ~lo&io P~• of U. llllff"iua 
.. -

. .. : :,. ~- .... ,._: :··:: ··_.-" -.- n. quuti\i Rd a>fflllmt. &%14, '\o au enen'\, '\be quall-\7 ot 

• --_ ___, __ ---~-:.·:~~~_: __ :_~--if~~-an-:c aAlUit~ 4epenc1. upcntJw -~1n1··an4--b:iciro1oilc ___ -- --~- - ----
- . . .· ~- ·. . . . •, • _·: ·- .... -. - .. _';". - - • 

. . . ... - .. --· . 

-_ propert!u at 't.he •teriala ~illl the aqut.ter. 0eo1oc10 ex- · 

•Jrtnatioaa of ~•-and ot ateriala penetn.W by -c1r.U.l.1Dg 
• • ··--·· ··.--.- - ·---·- -- ----- .• - ... - ·-· • -· - : 

-;_-~---:" ',-~- -_ .... ~'\-an 'ut.iJlat.e of \he -qan'\i'\7 ot a.1ie &ft.Uable ir/an area, _ . 

•·•·•.••··•·• '.:~:~.:~::/t~!,; ~ ~~ ~~~~~~·~~~~~~uon~-Roh -~~vr _· 7•;~; ~c-· . 
. -._~, .- ,.,;;.;-~::-::-:::~;;1:-U1mlll18a1)1llt:t, lad •~ ooetticient, ue bue4 or:a &M~a . _, - ·. -.. _ ::-: - •· -. 

•· .. . -· .·,..-._~-~- "',- --=---·:::···~•.:.. ,.: _ _. __ .~_.- .• .. "::;: .-:·~----· ..... ______ :-· .... •• ___ ·- ___ • _· ___ ___ --- ·--·-· ______ .. ____ • --~- ·- ... .:. .. __ • _______ :-_:_,: ______ ~_ ··-

• • of 'Ule •wriala by labora'\or:r a?ld di.sebuaing-YeU 111ethcde. The ., . ,_ -. 

··:·-•· . 

• bit bl.Te been de~ by 1heac •\hod•. 

The lahoratoq • .n.ud1.H incl~ aocba11i~l anal.3'.sU e4 
.:.:,:. - - . 

I . 
. I 

I -
i 
' 

1=~::: -2~--
, 

. ae:t,flri.ala, the appvent apecitie:aravity or dr¥ unit. wight, and 
... . ,,., . 

the caent.rifup -IIC)1.atun eq,ihaleut. 
. . .. 

l.abc:ratcr;y Yet.bods aml Detenwa.Uou 
. . , ·- . . . 

Dv1Zla 'the periOIS ot J.upt 29 to~ U,-19'0, nmplea 
.-. ~- . . .,:. ____ , . .,_.; ._,:.__, ___ ,..;_ ____ ---..--• ..... ·,,,;;.,.,:,,:.__ ·_ ... -- -- - . •--------- ....... ---·-------- ,··-..·-· ._,. .. -
.. .. . . - ~- ' ,. . - - - . - ~- ' . 

.. ~.:·:,. -_ ct ate~ a\c'1.al& wer. ool.l.Mt.4 1n 1.1l8 &I'M.-~ l6:>a1 ot 
•••• . :f·_:.::~{;:::~;~---.--.... ·: ••. -:;.,:i~~:~~~?_ .. :\;}j"f~{~,~..::;:~::-~~· .. - :·~_,,:;~. - .·> ... :-.-.~·.-~: . .: : ... -.. ~-";.:-,.•;-' .;..,.·. -~.< .:· ··-~;. .,._ -~:., -~ ·.. • -

. • tbN• NJIPle• ftft ol)-ta!Md la an ua.-ntial}T tmdaturbed eondi:Uou 

~ aeana ot • drlffn tool e.tch. ob'\ained l b;y 6-inc:h eon samplaa 

1n bna cryllnden. Seate add! Uoaal di.s-tu:z-bed sup lea were collected 

• •i 1.h hand tugen. Qwln~l tatift aua~s ot these amplas were made • 

under \he 41NoUcn ot .a.. 1. Jolmaon in '\be s,drolcgio Laboratoey 

ot the hderal Geclogical SUrvey a\ Lincoln~ Hebruk~. 
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ti- l"ffUlu ct ~ ~ an ~ 1ll Table 2. ,·tm 
.. , ·.·-, ·_, ,. - -

lccaticma 'llbn'e t.ba aaplaa .me oc,llected an 4ea1pat.d. 1n the tabl• 
• . • . - . . -·-· _. ...... . 

c..-· •• _ .. -·· - ./.':' ·., .,· •. • . 

lllnbnn1,s,11P1Jnf1,~A. 1111Cbentul ~ta ts ~ 4e"\eninaiion 

·.c•,•; : "'-"\.', : • ct \he ~ ot --~toua pa"'t1~1e a!Ma_ ll_iW.U_a. sample. Supl.u 
-~-:. -_:·:· ·:., ·-i ... -~~- .·.. -. ·.-~·\. ~ .------ _:_·:· ..... _: .:... • • • .• -· . ~ ... -· ....-:•~:_.;_,,_ .. ;.Jy .. ;;.::_~·-:;}:-. __ ____ - ,· ••. ••-•-· •••• -- · .:; -:~·-

_:·.:-'- ,_: ·\/;.::-· •. c;: .. hGe!:nd ..... ~ tor-~• ·a.twr bdD&. aJz..drled, bl 
. 'f•/ii!i-i:· _•,\. ~-: C. t+;~2.·>:.c:,t,~~ :: : I~ / ,.<:;. ::.:::... : . :.• . • · > . -~-- · ·_.>•. · . • _ .. :: : ~· .. ,: ;,·.; • • . : . ..,_·_;__;~'-,'-.:; . 

:: ::::=:::;:: c,;-•-••.:e-;:~;;~~-~-'7'.-, •--;: l'IJIDf.F ~Uiic-·'1.uilpa cf '\be - ter-1.al_ 1Jito--1n41T14ua1 )llr'Uclea · ~- "' -: · 

·•·•·••···•·• J~~·cf;.f~~ijl~'-~~t~ ~~~=---•·•;_.. - U. ··~ ·to•~ ···•E, -0-·•·:~···. 
->· ·_:.-_-. ·:·-:: ·,: Nt-nta, · tio\ ·~;-th1a Uldind'aal ~1oles. 

·;:-~---_~r .. ··•_: ._\·<.::.'.-~-;~:~•;-- :;-;={·£~_:_.}~~}~-:'"_:·.it~~~-=i.:·•:;;::t.~---~- -.,_· ... • ·-~~7-.~ ·:_- · · -· • • _·.· r.:~ .. . ,,. _ .... ~ - .-

!-~ ·,: _ >' - ··· . -hr\iele auea -11e -u.n o.0625 m _ nre determined ~ the 

I r. : . . ~WP ~ of qt·~, and the larger auu were deter-

~3=~ ~~ .· 
-,-- - - - lltc ot . n-w .ti. th a ni tai,le ._tl.oonl&-\1tc apnt,· ~ the ·~4em11 v _ . -: · --· -· 
~:-.~·::.~-~ • ,-- -.-.-~ ~ -· • -' - _;-_~:r ·_ ~ - • - • -••• · • • - .... .:--~~-.. ~;:r~ ~.-~~.~-- !:~ .. --~~~:~:t~:!;31~~t1~e:-~:~~~-:~--~:--~_~:;~ ;·-_:-~~-::-~ ~--:·-.• , -~ -,·· 
:.-·.-:, ---- ~ the ~1cm ta ll8U\JN4 at '.ftZ'1oU t-1-··u•-• ~tc11 ~ . 

. ) 

.. - . --,: · . • ;:" \•: -.- ... ,.·. --- --. ·-.-· :•:.- -----~-.:.:.:_-~ _,-~,-- :~:· •• 

At. ·07 ctnri ti.., ·the •IH ot t.1w largui, pvttolM MdniDi tn 
. - ._ .. 

suspension-at ib. ~l ct ti-. by4l"cmte .·9a7 be ~ted b'aa Stob•s • 
~ . • . . . . 

I.aw. The b'act.lm of ibe saapi.· u..t ~ -1.eaa ·1bim -o.~- in aise 
... • . . . :· .. -.· • • --. . -...• · ·""'._ , ·. ··: . . _. ._ .. :'--: . . - • --. 

·· ... -.. aepu&ted··tra1_:~ ren ot tba ~mplA ·by· ~.idq ~ a aiew 
- - ' -· ... •.· :· .. ~---- -~- .... ;. : . . :- .. ::. __ .;_... , _ •, ; • ·.-., •. .._ • , . :: ... - .. ... ...,.. _,..,.. .,,..,., &-~· ·- - ... - ·- _ _; -...:',,- ~-- - • ··_:. - • - • - .- • ~ -

. 1d.th_ '\bat a.tu cpntuaa: :. !be mtatal: ntaiDed cm 1he •tm· -· ~ 
.. .. _. _: :-~~-: ~- -_._ .::,k~; ::t,.:·;..;.:.;r~·•:,.:,/.~ - ,I' ..... ··:--: ~ ... _:J i. •. ;:-7\ .. -~ ·•. ;~:_ . . _. :.. ~ . :· -: . \ •. -: ___ .. _.--. ~~ ... ~ -_ .. _ • -._ .. • ... ~ - ·( _. -
. 47W a.114 . '\ha plaoe4 -bl & Mt. ct Randal"d 8-blch ate'1'U~ and 'lhfl -- .···· . . . . - . . 

The traeucma ot the sample n'\aiuN 11,y a.ch aieft wn •t&bed _on a 

toraica lMsltmce-

Tha pereenta1• ct ~iolu nell.rP 1hAn a stwn siM ,ru 

4.-terained b7 IIIUiIJC a aai-lopritbaio plot ot particle aise in 



I' -:r 
- ) -.. ~~ .. n. · ~ --~ ·ftrioua else ranges then ru dtlt.enilMtd 
/. • ,. 
) : - •. : _'tzai • w.• ~~; ~ TlMi·.oianii~_~um--of . -~ ranaea used terr these - -
: .. - ·_· --- .·-:"-·-~ -~~~i«::t.h~-~'-~iH cletinitlon tor Mdiantaey •1.eriala. 
;t·~/--;. .. ... ~.•-- ·-:.......: :_.; _.· . •.-..-.:··.- ·= ;"~:-~·::· ·· :··: - - . ..:-; 1 .. -~;r . . 

~-.!"~---- ~--~ _ _ . • __ :~-·-.:.~~~':1~-·~~~~~W.1~-~~~~~-teri.i ta _~ _- _- -_- . 

r<·;--._· <~---~,: :::·~_cf~---~ -~ -~o!:v_~ -~ ~~al for tranmalt~ water under_ a • ·.·-· 

•· • • r,:::~0:cf,&<~~i!~~~~~~ ~,1~c1-~....1 ~la· ti.. :~1Dr7 bT .. oi,;. • /~i1;/ 
( ·.-.~ ·" ·:-.<-/·::.~ "1ie,l'&t._· or,,percolaticn of_n~ .througb a a.pie.· .. <.· .• ·.- -:_; ~-~ -

,1f -. _ .. :. -~ -· :->~~ ·:'::··_;-~ -:~_: ~-~ \ ~~~~~~"-, oi ~~-.biliv -•• ~ ~ ~ ~ -water • • -... --
rt ;· · :·:;; ~.:_ )~.-::. -> •. ,;.L; :• i:c:: .. ::•:::\·: •.·, ____ :_:;.·:_~-_-_°Fe· ;·-:'·, . •• " • • . • .: , 
1r. ·- _ -- ll'nnoh ot iM Geol.cc1cal &lrff7 ts reported in lta!nnr's miw. 
'\_r,1_· __ :·. • ... , .... , • -- .. ;-.. _.- ., ,. ·- .. --- - -- . - .:. - -·. - . -

. __ :, .-,.., -:- . ·-,.,.. -,- -· 

.·. : U.J.Dser'• unit 1a dafaed a• '\he rate ot !la. or water iu pllons 
. - • ~ '-. -_- ___ .:.·~-::·- - - :-· ... -· --.::. ·::. 

tf.: • • •. per 4ay throu;b a_ uoa-seotl=al ~ ot en• aq;uan t:oot under a ._ 
~ : ··-. 

--,~- . ·: ::t:· . •,· - -.. ;·: • . . . . · - . . . . . . - -- - . .. . . 
~;:_:: .: .. ;/'~,',_-~-----100 .~ bydraulie ·~ _•t a teaperature of 60 _deima hhnmbett. • l,~·.,~;0 -~ .. 

am a1se ot tM part.1•1"• .. The peraeabllity -~ 111 1cw tcr o~ 

and otber t~d •ter:talA and high tor ooern, ·o1ean p-&vel. 

a»ttioicta ot pel'!IIMbill\7 for ,oo4 •tff-~UC •'\crri&la are 
.:_ au&U, ftluu of D) or -- abaft~ .The coelltoi~ ot tnmaat.ui-

'.. - : -_- 't : .... ·-·,, __ . .. .. ..;.,.,Jtt ... : .... : : - •• ·-·•--- • -·. - ., -- • • _;::.~ ---~;- -~-.:. --- - -, - - -- _ : \-- -- : - - - • .:. ___ :. - • .:..... - ~ - • 

-l,!llt7 i.t1ned·b7 -Theta (1cn,> ta equ&1 "° t1ie ooetttoten\ ot • - --
..... ·-.- ~. 1.·~·;:_?- r ::·.:-;~.-.::.;.~ .. _-:: ~\: • : ... :·:· :·,-~--: .... _..~.. _;! : ... _. ,, ~-: .•. ~·-:_ .:·-:;:~~----:'. . ... ; -:-~~-~ - .- :-· - - • · -- ~ :· ·_ • --- .·:=-: <;. ----:. · ---< - _. .. • -.- - • -- ·· · 

l)erllHbiliV ml~t;,Ue4 by the &tln"&t.ed thicknoaa -ot ~ wa'\er-bearing 

m.terials. 

Ccettlotnta ot permeability wen de-t-fll'Dlined tor all the aore 

aaples collected. The nmplea nn tested -.bile still 1D ~ lD:va 

bran qlindffa 1D ftriable-bead perM8llNrt,ers ot & ~ ailldlu to 

'\h&t. WMd by the U. 3. Geological. 8U'l'"'N;f (hnsel, 1942, PP•~.)). 
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I 

) 

. 1• oecupad 'b7 at.er :retained apt-nn 'the tOl'Jf'I ~ p-aviv 'b;f 1101.eoular 

a'ttracrlioa • . TM epec1.tto 71•14 ~ etteeUw pcroa1'\7 ot a rock 1a the . 
- ·---·- ·-. - - -·. -·-·--- -- ,. ·. - •- .. . . ---- - --·• - . ---- ·-- - - -· 

pcrczm1&&• ot t.he YOlu:aia ot the reek that ~ "bs dew&t.:Nd by pumping 

I .,_ , . 7ield and ap.oit!a r~_tction. Th.a _ speo!tlc ~~ _u · e_qui~ w ~ <.::: .. ·,_ 
i ;· . 
: '.·: •. , ,: · ~ttic1e~t ct ~ defined bJ "thats (193'} tor ntff-tabie ccndii1ona_>.: : . .' 

-=- ·-. l ~ ~~-~'.?~~J~4(~\~~ i~~ii;i~~-·:~ ~~~19:·u ·a1ao -~i,puca.bl• ·tcf·ut.u1au ccm4t~--~~~~::_~­

. [ _;{.f~.-~:-::-_~:))::~~---~ ~~ ~;;_/-~1~ t'roa •ton&e ~ & ~crii~l ~~~~o,-.·,:•; _ _-:: ~: / },~ -· 
' _;f.-i.~_--: :;:___ . .;:,_~ ,::;··.-:----. -.• -~-~-.... ,;- _..;-_ 4-_;: ~ ~ ; .. . _. .:.:. ___ · :: - :..; ·· :-:-•:. -- - - "\ •. .-: •• -.•,. - • ~ -~- --- _· • .:.. -- _ .. ~ - ~- • - ·- .• • - • • . -- - • - - . •• . • - . • -~ -~ - - :- -. _· 

! ::: •• • . · .'i. lAl,\1!.ter, one toot 'aquan ·aa4 the he-!ght cf the aaw;ra.t.d portion ct the' 
I r~,_:· . _.: .-~.;_;::·;_. ,_ :· .·· .. ,· :.~. "-" .... ~. , .. • .• -- . ... : -· .. . ..... ·: .. . ... . . . . _. 
( -~ _ : ~ • ' aquifer~ ,rhen tbe ~dre.ul.io -~ on the. coluan ia reauc.d Offlt t'oot. 

The eenuttue.• ao1.-ture equin.l.en-t ot a rock ia \rut U10Un'\ of nte:r, 
- - - -. 

[·./";_ . •. _· :·_ut)resMd •• ~-m-~~~~~~: ~t-~ .-~ wight·, re~~-by _the ~terial _~eh 

::.: • . _:·, : :. • : i:.u tint been aa't.m'•tad. '«1th water and \he aubJaoted io a tcree 'equal: :·. : 

I 
1 • 

i 
I 

' 

·TI;~ ~~ -

.. . - - . • . - . 

1.abor&~ey ~• ·. '!'he eatritlJp c!ature equinlftt b;y volume waa • 

detenined .i\nd •~19'-• ~1oia tu~ Pfl'PC)Se4 bJ Piper (19'3); ·, 
• • • -- • -.- - - · _ ,, -"-.,. • ....::. - . _ _ J _ _ ___ __ _ ~:_ ; : . : - - -- -·---·-- --•·•·· · ·---- - - - - - - - ·; _ ... ~:- . • . • _ _ _ _ -____ _ ._ _-~- : - ... ,.. ·- - • • 

'\bl• ad,Jtla't.ed Y&l.u. .oa eot'.a1dere4 .equiftlen\ to tita 8t)ffitlo l'tttell~ion • 
., " • •. I '"': - • • ; . •;.• ::: :,/t:;•·: •• '->" •. : .. > .,<~, •-'. ,' : •: - .• \; ~-~~-~-' •• • • • • • ••.-• r ; ~- •,;.•:.• :>•• .\•. •• '- • ••• ·• .:-:, ,• -

_The ~ee1t1o reten:Ucn i.b4n wu $:lbtrscted tram the pcroa1t7 to obtelu 

1he apeoitio 7f.ald. 

D!acherai,n&-'fell Jletboda and DetermiD&tiaw 

Mathc:ida • of deteralning \ha permeablli ty • tn.nsmiasibill t7, and 

oc,effieieni ot •to:n.&• ~ an &q.uiter trom de.ta obtained. tl"0lll l'aplng 

teau are baaed cm tb9 law of fl.ow or nt.r -through aa'Cd developed by 

28 



I 

I 
•·· 

DIIN;J in 1''6- l)iarq'• 1&• ~ -be Yii:\ten: . Q - ?U.·iD which~ ta . . . ~ . . 

'\be quan-ttv ot ... \ha\ 110ft9 ·~·- the ~.C'\iaml area 

ct -~bearing .ui-tai-a·fi- rate.~ ~~ P • the coet1'1eieut 
. . . . . 

. · Tm ecet'fieients of irannta■Sbili-ty and lr\0Np kt4mlined b:1' 
- ~ - ·--· . -·-- - ~ 

~ . , . 

.. . _: -· : ~ .llri.bods--an· '\be fOl'll&tlcal ·ec:matanu llbieh oon'\rol. -uie· &Tail&- . 

•••••••• :i~~~1~~~!~;~:~~~i}~·,~ ;·~t1ai.rt:..;~,willid -u iba ~;~~·~ 
·· .;- .:>·:::1 ·:'-·;.:~;-:r,~~';-:;:-.ftW.4 tM\ ot •1.«r 41~ ti-ca each nnielll 4Clum ot the aquiter 

(' :>" >'<'~~ f ~;~-f -~~.{;;_~·u tho ;__ ltrmi .r~i~ ~ rOOi~ The • • 
i • •• . tru.ml1aaildllV cceffldent is the disabar&• 1n pllcna per day 
I . . . -
I ~ M4b ~too"\ nrip uta«tU&· t.be heii,b't ot the aquit.er under 

I • . _ · .·:· .• ~10'. '~~~it-.of·;·~ ·~~~- ('fbeia. l9'5it p~ ,20). 4fhe coei'-

2t.=-~,f~~f;f~~~:;;:~~~~ "ts•~~;'°, the ~ ~°.~#•-•~ -~ UV< .. 
·• · · ·-·-- "''" ·-· · n.1.tplied. "1' U. nturaW ~ckn.ns ot the alfdfn- :,•,: 0 • •• -. ,·.-.:,>-, c.. ·-~ - • • •• 

-~_~;-_,: .; -~-~:.-;/_;_'.:;: ..... : __ ~ - ~- ---: ·:- : '"/_:"·:- . - ·::. ::- • • - - · --- -_-'.. - ~--- ·i -_- '.·-:· :·---··: ·i·::.. :\::\:f'r~fif:::/~E5:j··.\-'.~.-: · ~:- ~-

i - • 
I 

' I . 
I· .. 

-,. 

- .ID O'J'd.e "° ktenf.M '\hue b1drolOl14 ~ . tor ti.·a-llu.vim 
. . 

ot '\be Elmopoll• Vm.~, a pmpiDC tu\ fta J1a4e CIIII Wll 2 of U. Cap 

mPhillipa wll tie14 '1n ~ n! n¼ ut ..,. 7, ~-~· 1, ·s., -~I2·•·~ 
- • . .. : . . ~ •. . ' 

• in the ~ Bill Y&llq _., S&U-.. 'T}a-pc;.iUm-'ot. tbt'ftll with 
. • : . ----• -, 

-., • • • • • • - • • - .:: . •"!,. • 

. •• . Nap80't 'lo '\bl .1'1'Yff la .a:bown in Heme '7 ~ ·-·!'he ~ -ball. the well -· 
.---" _ _ :,.. ·- -_·_. - • •• : • .;• - -·-1-- .. -:-----.-- - _ ... :.__~- -~-- . ... _ :... •. _ •• _ ::_--::"--;~·: .... -·.~-- ·-• ---:- _-- -- ... -- ·-

to U. n,v u 1t.a_MU'ffi ·pota'\ l• a'bou'\ 1,000 feet. aDC1 a urn.ce, 
--:.- ;-..., · ..... ,·.:-:~--~·-..,:.:.~~·.-,:1 ;~~·,.;& ... ·-7 .-- .✓-;-::~;.r-~ ---· . . :-:~--~·:_.! _. :, _: .. • _,,_ ._, ...; ·.-::>~i .~::- ~---- . ;. _. __ - :·-:: -- - . . __ , 

• . ~•h _ta tbe·:~17 fd_ ~ ri'fe2' ~lain,; -~ ,oo· teei ....-t. ot 

'\he .pumped ... u . • '!'be 180loc1o ap (Pl. 1) indie&t.s \hat the alluvium 

is 4U1 te «dena1.,. iJl ttd• area. 

The al.l.u"fia 1.'\ the pmped well comaf.st. of coerse aDd and 

~ftl. tl'al 19 w 28 feet, o1ay frcJll 28 to 31 feet,, and coarn and 

nd arawl troa :n to ,1 .1 t..-t. (Table 11). The nil waa equ:i:p-ped 

29 



.,.:. -.,. .. 

. .... . .. --- - ----~ --- ---·-- -- -- - -- - -
Fie• ~---Lcea-ticn of Cap fhlllipa- well -~Bd obaena-ticm ·-.ella--

. ·~ -- : . :-···· ..... - ••• -

- -•-:-·. -, .. 
·-· ·; 

,. .-., --1~_-_ :-_'::':':i.f ~is~:5}'..;{{Jt{:?•· : : .,. '" • .- - -- •-. ··.•:··· . --- -- .---- ____ ._ __ ._ . ..-. · . _, ___ _ .:...:_ 

I . . . : . ._.:: ', i -:_" . '• ·· • . ~ ~;~•. :· __ .,:_:;~ ~:\.~·:;,l ~:-~ :..,,,~~· .:}\\c~ :;_:,= -;;,;\:·~,2- ,·::: : .•· 
..... _., ·· .. ·· .. · ·--' --·------·--.. ,--- . '........ ·-- ---_., .-

. __ , ..... 
--••· .-. 

- - ~:.-",r -.J, -

29a 

·- --, - ---.-. - .. -. . -- .... -- . 

..._._.,,,--;-:-··=-
- .. , ... ··1 · : . -. - : 

.. . . -~- . -. ~ ' . .:. . ..:. - -

. ._ ...... _ -



--
,dth • ~ taabiDe -pump p0ftN4 b.1 p -~· a:nor. the wll. ... 

- I • • • -... , , . . ' . \ .. 

p,mpect &1. a ft"M ot uoa'\ l,OSO p11ona a a1Jmte ~ 'the wa~. 
- . -- . - - - -

'nae 12 ~lwutaUca- •lli-iD 11bioh ft'ter 'leftla WH mUUN4 
.: .. - . •.. . . 

. . . -- . - -- -

• . dslrb& -U. tat qre looatad u OOWA in fi&m'e ?. ~ nlls wv. 
' ""r,).,. r ...... J;,_ , .• \ - • •. • • • ~ • • : • l.. •~•~ •~..., •• • 

·._· . •. __ .• :JC) t~t 4-p ueep'\ tor NU D-2 whtch w.a 28 tnt 4"p . . lfom ot ~ 
. ·---. ._· .... - · _-_ • __ ;_ ._...:__ ,... .. • • . ' . - - -··. 

:-:: :.~~ :~· _: ; obe .. ·v.,icD .. u.- pneuaw :the c1.q·1as,· but. ·w.a 1eu ~ ·utcnd --

····•·••·· .)ft~\C~\:;·:~;~;~\~ c~ -~Tu~}~-,;.n •. ~~ .• ~-~~ JO -~ ji t .. t ~:C•L~~ : ":. 
::.::-.:i:C.,.,\- ._:,--~~i..:_.---,~~ -~in. ~ an& .r -the pumpfnl tan •• aboln i.22, tea\ •• ··_ 

·----~ ~:t·_·.__..: .. _ _ ·._ ·.:··;:~· .... :;'}~5.,~2·:.~ .... !(~1~:.:;s:.~:-~~= ... :;-·~ ._ .. _·_:·:' __ • __ -::_--_:_;··~ - _· __ . -:--~-=:--.--~----· :-.· .. ~ ___ . ___ ·_ ··:_ __ ·-: - ... :·. __ .- - - -- .. ·__ - -
1 .:.··:.;~.:,· • • •• • .. boft-__ , _ _ 'imi ud· aboui-11., t..i Mlow _the· lalld surface. ~ 

•···· -:". . 

. ·n. _4&1& obta1De4 ~ -~ pmrp1ag teat were ~ed ~ both 
·• . - . . . - . ------ ' • .. . .. -- -- - - -

, • • ~- --:·--::~·-; 1rhent1• ua the TM•;~~-~,:,~-a detailed &cuuiou ct. these · 
~ -· • •• ·: -.;."~"J~''}~:,·;~;:,:.~, ?{:::'-~;·, /__:-t_·;·-~:-?,;..:_.~:\ ... ;< .: : \~'ii:<n-C f :,~L.-~----~_;_,~:t.•. '·~-:'~-~-_:_;.'\.: :_;_ < · - -• · • · 
.·._ .. • .. •. r -tbaa~~- -- ewra14a1..uc.·o1.11wtr .fo:nmlae; :· 1.he N4der ia n-
. - ,. •. • -- -- ··- • -~----~ -::::::-: ::· - :.~;i~-::~~:~::· -~; :·.: .. _:_ ._ .. :~:.~ :-~--:> ~~ -::-:_~s-_.:-t. -;.::~. ~--~:_:-~:- .. _.. --· -: --=-~ -~~-=-=:_-___ • - - ---=- -.- --:;-·-:.:.:._ ___ - - -

. · . .tme& ··to~ .._.1, (1942) ~ \ -'Mieia' pf _0.-tollowintf ~ of i.he_.4au. 
t .. ;:-<~)>··~:-~>-~ --~ -~~;,,~ ~~ ~1~·:J;;'.~ :-,:i~~:,~;::~ :':~ . 

. :!. ~- • - ..• ·:- • 

-.. r-edml c.olociaa1 aw,.., . . ;·;:,.: ;:.: : :_ "c·' •• : . • ~ .. :> ·-:~-'~::~y.:~/}_·:_: -~ •. i ~:::,, 
! _. • . ':.. .• ,,. . 

taspec-\1oa ~f ih9 paapi• ~t data- (Tan..10) -~1c:awa '\hat 
~~·· • . . 

iu the c- and 1>-1.ind of wlla acme ot the dft~ 1n· -u.·: t&rlhu~ 
• ..:,. .J ... - _. ·_:· ;_ · _ ::::•··_'_ ~· •• • ·- -- ' • -

frail the _pmped -..u ee &Nat.ff titan c.om.-S!»c ara..saaa b. nearer 
• • . . • ~- - . ..-. • •. ~ ·' . -:...:. ..... :. ~-~ . .-.·_;ri•" _::-~--~,.,_-~-~~ .. . :.·-.--·- :_.. •. • . .. 

. . ...ua. :. Thia -abDcral W!artw al.so 11111' be M ;bl ._ 1.be ut~U'io 
: .... --... ---.~~ _r;;;/J:~~;-.,_..::---; ... ..,·,· .-·:· ·_ r'::. ---: ·_:_· .:· .-·_..!,,..'.- •.·"., .- ·-:.~·';-_ -~_ .... ·,~-.·.:- "' .·;:---: ·._:· .... 

4.iatan~ plo~ (1'11. a) "1w.t ebow t. • •mpe or· iJie oone • ot 

depreaion •~ &iffn \iae•, _. In the D-lin• of wells, tha d.n.Ydows in 

nll J>-2 are ll"Mta UaJl the ooneapotldlng ctr&'lrdom 1n wll D-1 !« 

the crUN period of pumping. In the C-11De ot 'HU., 'the draYdowa 

a •ll C-J are crea\ei- than thoae in nll c-2 far cn1y 420 aim.rte• 

alter pumping atarled. 1lm'e the dra"lJdown a'\ a tut.her ffll 1s groatff, 



, :: -
~- ·:: •.~·~ :-:;;\. ;- : < . ..:..-..-

D 
)Oa 



' i t • at. a CiYWD U.• '\ban 1.be ctn1Rlam _in a·.;.ll. ~ -io '\ha PIIP• 1.be 

~tao-now 1a ~ -~.hl --i :,~~:~~ b'0a rather tbaD 

. . I 
I 

I-
i 
i 
I 

--- ----- __ • ______ •• _____ • .... · . --·- -· ·'"'- -.. --- • . • • ---·------- . •-' -- ··- -- - - -

W11SJ'd the J)1llllpN .well~ -~ ~ _pbaDCWDOII ~ 'bie cauaed b7 tM_ ~ lana 
- ---- .. . ;· . - - .. t ,~-~:-~-- " •• -·-•· •'. -- ·-· :., .. - ·· 

i ~. ~- -· · 
l ptmped ·wll. Vll'\ll th&'\ '\ta_ wben .~ wa'\er 'IICIUl.d h dni'Nd _~ 

;.bat. sq '1Dl!fflle .tbe obaeffaUm ...U. and th&'\ 1• penev&W lay the 
. . ~ -· 

. I - . . - - - -r -- - - . • . - - - - - • 

••?f:t;~:c -~ : -•~10 

.:·- ,_, '.·-·.: __ :·_: . ;::_>· :~ '.-~t:t--~ -~;.;-~;~ :~ _Ja ~~~~ ~ --~~--~ -----~-~--.:<-·:· 
, -.-- · - .. ------ ·- -· - • -------'---·-.::···---·-----· --- - -- --- ... _ ·:- ,. - ------7- -•-- ·· - - - -.-------. --- -----------. 

1 • .. . •.• , -~ mri tftftl a dffiew1 mte -aroand ~ -~ -_edie of ~ lea 'to i . .. . - -. . ., - . -
1 ''· ::_ the PJIIIPt4 •U. -~wr, ~ gr&Yel. paeklnc ot tbe pumped all pro-

l _ :.: :' :.t~-· •· ~tton ot UalW oapaott7 bei-..c the upper an4 1o1ffl' auda. 

•,-- -~~;·::,_._::<·:_··}<::, .;:·;-~~i ~ ~~ ...:.;·: ·~~-~~~ ~loCio eoc41Uona de~ · ---· · · 
• 11, ...... ... _.•,,, • .,.:•• ~-•-· r ,-•·•••••• .. :' ... ,:•, .... ,....:,.•h. • .......... •NW±-••M'MtttN1aa- •, , ...,"WI,,... • ' • • - • • 

.::~~;--(-:-::_:~~::. t/ -~_'.:/.:.,- .. ,:'°_;_,~;_.,-~;:_:·.~<· ... :_. ::~·?;· .'~·•/ •• ·:::•\.< ... ;· "'.. ~--·- , ·_ • :::·:· ~ :---.-:.-~:-·t-;.., <-.:~-~7 .. -f.~~-~-:-.. :,;· .:.. :_--;-,: .:· ~ -·~ -..· - '.;- -· -,-:-:_~: ·._. • • 

.. • ... .::·.:- __ .-.~ eriMcl_abo'fe Mk•~ preblell of .4e1erabwlc \ba _tara1'\taalil.·~ • 

i- -_ •· _ ~,: - ~~t ~~,~ a~rc~~~~jfiJ::~_~:-_ ~ ~-: 
I 

f 
I 

i 
i. I •• 

I -

• - .- - ••aapUc:m ot l4etl. ocaditioaa. • Ti. Tblta. MtlDS ta_)•••f:·m .'the 
. I • . ___ , ... , : ' __ • • ...,&..: ,. . .. ·-·-:- '•• :···~.(,:::~:·.? .. ~•-.·.L-"-"';.;> __ :· .. \ . . . 

ana1oa that nuts lMttHen ~• 1aw amt ·-u.··1a-. ·« tM. no. ot - -
• - ' • • " - ·:._ - ·-:.: :~ '~~ .-· . : ...... --.. ·:·· . ·::~ 

heai 1q oomuoticn; 't.hm, ~ 111,tbell&Uoal ~ "ot 1aea1. 'eon4u8Uon 

1. Iupl7 ·anu~. -~ ~-~:-~ -;;/~~~~-
. ---· - . _-;_:•.::~-_.·_._._· • 

·or Jvao~ -~~ ~~--: :·. _· _·· :~: --·.:>.:~':i~~>zs~~~~~~~~.~:~,:>.-·~~.'. ~:---~-:-:~ -~: ___ ·__ •. - • · .. · .... • .... ,. __ -:-·- .·. . . " -

.. -:.-.-. . => .·-:· ._ ... , __ • .• _. __ _-_De fol.low$.DI ~ torDll& 1a o.- ct t.bose .ued 1D ecmputinc 
~-::·:;:::: -~- ~ .; ,., _; .. -._-'\ • : :.,/..'." .;., ..... _/'. .. ·., : .. ,::: . },;.= :~,.!"'·--~:::-:_:· :.~ ---:~ --.- _;·_. :- .. :·- ·. ,.__ .. ·-· . •. ~ ~- .. _·-' . :~._ .. -:- . • :- . • •• : . ·. . . J.;·~; . . ' • • ' 

' \ 

-• ~be tor-.tional acu1azrta1 
• = 114,4 o w(ul 

T 

• W(u) a u e-G du -· u 

u .1,§? z2s 
ft 



: • ·---- Y1;1nit7 ·~ -~ nii--,1~1in1 ~~- ~~~it~~~, q# 1n pUona per . 
r~- - - -
\ 111:nuw; Ta the eoettioien'\ ot ~1l>Uifi1' ot 'UMI aquitff; r 1a _- · 
! / . 

l 1.be 4!.s-tec• of the 41.scharie uU tree t.be poiu"t ot obaenaticn 1D 
~:..:,. - > .. ·_,: - • . - .- - : .• ;._ .•.• '/ . • :.. ·~-·----,,..-·:,. - ,· ••• ,. _· • 
1· · .-: _. -~ · :~· t..t· s 1a the coeft1oiat of stcJ:rage (a deo!ml traotioa)J and t. ta ;· •• _-_:_:_~ 

·.· ··· · ·· ·· · • 1 '.~:;~=iit)'.~~~,~~~:~⇒-~-=·t.:4~=n.& ·~ ~~:~~~ ··~-~: .·•J:f l;f =. 
• _ ·_' • . · ··,' tor eau obaeJ"ftUcn all ca log-log paper and adJun1ng '\base IBII • 

,:. • ::,- \·--:..- ' ... • ·- -·~.I:; . . :·:. :- ~ ·. ;. --~~ .. ~::~-~ ~\'_; :~·=·. -~ ... - -- -· - . : • .. - • 

•• ' • • ara»ha :bor!so11tafu 1o coinoue Y1 th the lop:ri thld.e ;:;raph ot '\be well-
- - . . . . 

- - - tunot.ioo '7Pe ~ _ci,:en _~ -niar. 9. The eoordJ.m;te val.uea at a 

-_ ., __ :.''· ·_ . •• "JIC)in\ ot oot:notdaoe _ot._tlae i,,ro cune• ihm 8N -.ibati'\uted 1n'\c 1,he • 

i'~~::r--~~t:! ~!s~~/~:~~aJ:1-~::.p:t~!~,s==:-l ~:-• 
·ne obaerftd 4ata graphs tor ea.oh of the obsenattcm •Ua Ii.,.. . 

tr1..rt11.e cm'ft that imicates the u:iatence of uo ~ ct inter­

terscce .. en,._,Qf t!w ·aourcea _mrq be tbs ed&• -~ the oiai lena~ am '\he 

other !a -u. 1.nt1mmce ot_tba ri.ffl". 

,-, --:-·-- -· : : __ -. : _-_ Tbe '1'M1a •tbod ue11&ff 1D41aat.l-trbai '\he vaneaiaailttU'\7 of 
••: •••M _- ·•••• • ·•• · ::•·•· • ~ • ,• •-•--·•·•~ -• .. ·•••• • - • • ••• ••••-• •-,•-•--;•~••• - • -, -•.p- -• " ,• • . •' ,•-

. • ~-_7 : • • - • -~: ti. allvfial equif~ _tis_,1,0,000 pllou per._da7 per focrtf ~ ~l>illV 
< ;. ·c_ --·- - ~-. ·- i~·~;;,c;···~=;;;;.~ -- 1)8r ~- ·root; ~ -~~ -~~~ti~-~ . . • 

1a between · .002 and .008. D0,U11ta of -nter exceeding 1,000,000 ,pllon.s 

pc- dtl7 could be w1.t:bdrt.vn hdetim.tel3 m:a wall.a peueu-at!nc an aqui!e 

'Wii.h t.bue !Qdroloeio properUea. 

AzalD11 ~ ltia. DIE %Ma 'llflM4t-Th• ~ llltthc4 ot tleUl'llininl 

~ tn.nsausibility ct w.ur-'bearins •"rials 14 l>ued on the unmpt1cm 

)2 
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Line A 

-
Well 
No. Date 

-A-1 
.t.•2 Jan. 11, 19'1 
.A.•J 

A•l 
A•2 Jan. 11, 19,1 
A•) 

-Lin• B 
B-1 
1).2 Jan. 9, 19,1 • 
a-, 

B-1 
B-2 Jan. 9, 19,l 
B-3 

B-1 
B-2 Jan. 9, 19'1 
B-) 

B-1 
B-2 Jan. 10, 19'1 
B-.:J 

B-1 
B-2 lan. 10, 19,1 
8-) 

8-1 
B-2 Jan. 10, 19,1 
B-) 

B-1 
8-2 Jan. 10, 19'1 
B-) 

.:/· ::::( 
:.i ,, . ·: ·f I: ·:;·,.'. ' . 

Tab1ef(~) . 
,L,' .)! :\1:·'•(~·'.,J 

• • I I·. " : I 

]; t. /t,,.Ji: < ,: 

' • ; ,·· ,:-: ;!' ., 2 . ,· •• 
,I, u......... ', 0 .! \ ~. •Tf~• ! ' \ • 'I ' •~ 2 -•. ••; , • 
;,: · ~• Da7• ·• ! •... : • .- • I !':-· • H ' ;;... •' · 

fiM :•:·;! • ,PWlpiDI haptna ·:, .. :Jtawdo1fa 112 w' 1 

. 21L ::_,i : A . • 
~ '. - ' : ·; ; ; '. ·. ; . 

T 
.'70.Pm 
K' . 

. . -, ~-. ,.,1 ... · . ,, o.16'10 . ,~,. 1.,.,,-,.,-, 
6aOOA.lf,, ,441/6 . 1.142 · .. :-· 2,6t_·.·· , :0.0910 .: . . 2.'6 -: ,,:::. J.78 . ::--._ •. 1,1,000 

• . • •. ;, : • 1.2, :· , • • 0.0201 .. • -1.z, . ·r-J -
' ... ' -~ '! ;~ . · J _: ~ ·i ; . \ -: C. .~ . t ' + .;:· • .. I,/~-: ~ :f·t :~; ~-. . .. . '• . . . . ' 
·/ ~' _ :i ·_;. . . , :),j :. i ,.69· • 0.114, ·, .' _: ,.,2 \?,4,-J.71 .• : I:• ' •• 

r-··: 

91:JO A,11. , -47 2/J 1.988 , -;1; '. 2.1, . · o.09?0 . 2.,, • 1· ,· • ,.14 , . i,2,000 
• i:/•:' 1.3' -o.o.a,o , .1.,z- ·•1··. • • • : ' l:•< 

;\;,· -'. ... 1 • '. ; ,~'li . , r j;: ;1- . , 

iJ}i ·, ·~ .,. ·/ ' ~ · o ~~ 
,•,· ! ....... •, •i&JV 

,1:JO ,~:-~ ·, .:.:· , 2/J 0.2J6 ; l•B). ; o.ou , 
t:,: - •. 0,4'1 , o.0024 

• ;, i I • 

,.99 : r 6.'n-2 • ., 
1.?? • 1 .• _ ... ,.se 
0 ~,, :·,·., 

• ... r ·_=.:. -~,. 
I . - . . . . ..... . ::'f:i;i ; '/ ,", ., ... , ~ '/: '·1" . 

•• ,,, . . , •.. • •I•. 4.,0 
8100 P.M, -· · 10 1/6 0.424 . .' . :, .• 2.(11 ' 

, ';,: :Q.61 

o.260 • • 4.24 11.~,.u 
O.O'4O 2.02 ! • J.98 . 

:::~-:: . ; ,; ·, ;:. t . jf ••• 
;:,•· ·'. :- '. . . ,. '·.,. ,.6? 

12100 w-.:e , · . >~ 14 1/6 o.m : . \. -- 2.23 
•: 1 :• .'. :' .' . . . ;•:-': :·,_ 0 ,.,, • 

, 1!'1.'~ •
1 

' ! , ', \ ' •i; • f: -~: • 

• • . {·.: :(:\ . • :) !' , ~., . 

• 4ioo· -,~li~i. • _·.11 1/6 o • .,,, • :\: 1.,, 
l, . !• . •o ., . 

6100 ..... ·! 221/6 ().ffl 

2100 p.u. • 28 '1/6 1.172 

6:00 P.U. J21/6 1.,,s 

• i . • . 
. r •. 

<· . 

·· ,.91 
. : 2.,0 
: ·o.9'1 . ' . , 

=,: . : 
; • ,.01 

• 2.6, 
• 1.08 

, ~1"/ 
2,7, .• 
1,-16 

• 0.004s . o.60 j· 

0.21, 
o.066 
o.0067 

o.m 
o.0708 
0.009 . 

.,10 

.oso 
, .. • 010 
' 

.,29 
0.0910 . 
0,01' 

• .:,48 
0.0910 
0.017 

: • . . • 

• 4.JS ·: ?,)a.-,.27 
l 

2.16 I 4.0, . 
0.74 ! • 

4.·,o 1.40-3.40 
2.28 . . 4.00 
0.82 ·.' 

i. . 
I 

4~60 i 1.4~3.,o 
2.42 i·' .,: ,3.91 . 
o.96 :-::,· 

!;'•.'!., I 

4,'14-:. ! ;.62-,.6, 
2.'6 · i: ,.w 
1.06 ,:. f . : • 

I •.-' • · .• I,·, ·-... ' \ 

,.a2·. ,J1.~, . ..,, 
2 6'

•. ,. ·4 o,• 
• ' ; ! ~J,1• , • ~ I 

1.14 .·() ·:: · · ! .. 
1· •• 

· · _- :: 147,000 

1.U,000 

,I 

. 140,000 :' 

i 

142,000 

, ,: 
u,,ooo 

. 142,000 

i j 

: 141,000 

. : 

y 

~ 



,, 

' Line B 

I 

Well • ' Jroura . 
No. Date T!M · ; _ : , Pullpiq 

!· :" i : ,.-, __ \·'. 
Tole , (~tinutid) ·;. 

,, .. 
• !· F .~ ~ : 

;, ... ·:· 

: • ~ . . !: : . . ' 
... ··:'.? • 

I • '.~ • I •· 

•' ,, , : -~ • l 

i ~ ,· 
, 11 

t . . . •· • 
• l, ·,, • 2 · 2 1- • 

l)q• . . :. ·. : .. ~ '. • ... ;,}; .• •' 
PUIIPina .;_ Dnwdown •.• 2 11 • ,_ .zu , ;;-:· A . 

. . . , . ..· ,' . . .' . 1.:-:· • .. .-... 

s-1 ,~a, . o.,'4 4.90 1 .7.14.,.a, 
8-2 Jan. 10, 19'1 10100 P.M .. ·'.;;; '6 1/6 l.,o6 • . ·•· • 2.a, \,:. ,· 0.106 . . ' ,. 2.?4 'i !·; . 3,99 
B-3 -.· :- • ; ,: 1..2' \ / :' 0.0201 -., • 1.23 :·::· -

!,:·,i ;-,i,· .. ·, - ·· . :.·, _:;; :'! ·;:-.;- ··_ . 
. .. , ,,,:, -: - . ,.,a -_ -_. ·. 0.712 - ·- ,.01 ,-., .,_,,..,.,, · -

6100 A.It. ·: -44 l/6 1.842 _ ···;,;, ·_ ·2.99 ),; 0.11, • __ ·.·_ 2.a, ··;-;.-: .J.98 
·, • 1.;40 · __ :.· ••• O.026 .-·: · 1.17, i ·.: .. 

• • • I •' • . 

8-l I 

a-2 Jan. 11, 19,1 
B-.) 

' ~ . ,. . : -~, : ::~.. . . . . / ' . • . . . • .: ;_: ' . ' 

. . . . . . • ·- ,~4, .. •. _ -• o.m .: :· • '·°' ,_ t -,~ow.01 
91)0 A~M. ·· :--:471/J • t.tsa __ -.. ·:·. ,~OJ_:/_, 0~119 :·_ • 2.9) '..i· . 4•00 -

;. ·'. , 1.47_ i:'. :. 0.028 1-44 . , ___ _ · 
. . • ·•,; ~• t , l 

B-1 
B-2 lo. 11, 19,1 
a-, 

-• Line C 
C-1 
C-2 Jan. 9, 19,1 
C-) 

C-1 
C-2 
C-) 

c-1 • 
C-2 
C-.) 

C-1 
C-2 J1ui. 10, 19,1 
C-) 

0-1 
C-2 Jan. 10, 19,1 

. " .:t ~' . · ... >. • •• •• , :t.~·~·.~·i•;•:'~· .·:~.-·· _. .•·. ~· ; .. )•' • ... ' 
' ·.' ' : ,·•::</· .. . ·. ;'of ~-, (c•'" •'l;;_'d:':';";', ,,.,, - :•. .2'1 ·•I • • 4.,0 ,.,,..,.,, 

3130 P.11 • • ( ~,:·t ' J/J 0.236 : -·' ·.'.2•40 •.. •• .074 -_'. . , . 2.JJ ,· ,-, ; 3.20 . 
-_i ( [i);i .: • :- ·._': ; _ _ , }\-~•47 .·, • • .078 _, 2-~'.!;· __;./ .->_ .• _· 
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• 

4miJ2C ~ ~ ot '\he ~ trca jprll l to s.ptiabez, ,O • . ·- ·. . - -
. . ;..-- __ , . . . . ·. , - . . . • . . . ·-

- - .. -· 

. ·-.veaa now Ula'\-mi.1cf"iuu1 \ ma aocn'\ion to .the 11"0UDd-nter n-

L;---~ - .,. • . • MrYOU". i.h1'oQp 1rr1p:U~~ ~u~ 1D w.s i-epon, a dltrl&Uon ot one 

I • •. • lDch ~ ~ pl'ffipUa\taa .... - to prcdue .. owae ot ... IIUCl1 
[ . • • -. -• ''. • . . _. •• ~ ' • ' ."i ., . . . • . .. - . . 

.- •· - • . • u 4 lnuN in tiul l.nel of the nter tabla aftff a aipiflean1i 't.1ae la&• •• • 
. - ' .- ~- • ·,_. .· ...... ~ ... : :~-<'. -~-- ·----~~~ ~ ~-/-:·; ·_>i •~ .. ~:.·:~::~·~ ~:~- ,; :·· --·-~ , .. • .. ·:.::~. _· ·... . ·: -~- .. - ~- -.. :_:;.~;_:-:.:. ·.":- .~::-;., '· .. ;:~ _=- ~--. __ -. .- ;, .... : · ,.-.·.·· .; ... : 

·:::·,-: ,:·:.:.~~~:.~~:::~:..:~E.~-~'S .'~bi: _tea:\_ana~·-.ru11.ba' lahora.'\or7 4etend.mt1ons 1n4lcate ::_~-~-:....:~--~- -
- :'. \:;-.!~?:;~--:~~----:~ .. :_:~::.; __ / . .,:::: i~-_:< .. :·· ._.·' :·.· ..... _ _ - · --,;~1\.~ .. -:.~ .-:~ .: •• ·- .. ' --~ -__ .·.-.- -: ___ .• :· .. -- ; :~~---~· -:.'·~·-:-··,.•_:· .. _ • •,, • _· _·. -· -:.: 

•_;: .. ~~-;-<;;_:::·:·-·. ·::; _:-u.i -the &ftNP etfff\ift pol"0Sit,f ~ speoit1o 71•14 of the and and -· -- • -· -
.---- .• : --~1. . • ' - •.• .~ ~ 

~~~-~;. .. :-.::.:~":;":' ··--i• • :;··_,•·. --- .. ·-. •• - - - - - •• ···•- - ·-· .... ·.-:..:..--~ ~,.,.·.t ·~· .. :;r";.r 

• • lftffl below t.be w.ter tabla in '\he area l• probabl.3' about 12 ~m. . - - . . • . . . 

:. • • It ~.-.a-tma:t•• ~ ~/'.u. addttton ot one inch ot Irrigation 

:· ._ •terr at 6, pel'Clll-t afflica:ticn etfio1.enq to the ,411000 acrea ot the . 

,·;·:-<~~:c .. ~~~~~~~-~-~~~:.i-!~:g., •. ~ . 
i • • •· •• -• .-:: .. hffeue • 1D 81.onp ooul.4 naul:\ •11hff h'oa ~ -~ or . -t.hrou&b • •. • · 
1 · ·· -- -------- ~: :::::-:·- ,:~~ -:-~~: ~';~- ::- :}--' ·. ·:··_ ~ -:·: ··:-::c:·- •-~ : -- - · i .~'.:>,·:._-;7 _~--.··· - ,~:),{: ~:?r;;\{f~lf~fEi/~?i??::_\-:;-.. ·:.· :·- · · •• • -
1 .. • . ··Nduoe4 4rana tJ'Cll the n■ervob- lr7 ~tnUc:a'·Wheft il'rtp:Uon 

) ~ •• ate~ 1a ~ddetl. ·. ~ ---~:~ tilat-:~~1~.~--:~ ·1,000 au.-

i _ t"1. -1u ;p.-oand--.t.er narac• 11tJU14·mcreaM ~-~ .. ;~ -... 12 • 

eubio t.:U ~ -NCOD4 ~ •tbe:~te-tabi.e;~ :-.,~. ·_",~-~~- ~-·:,: · 
. _- . . --:. : . .-· •. .:- : _ _ -:- ·:;_:- . ~~ :--·· • __ :.:.:~ .. ·:;\··'' -:~ .·,. . • . 

. .. • Crops 1a tbe Nn'iee ana ~ nq,itN • abolrL ·23 inGMS Pff _ aare • 
. ..':-· .--:: ··---~ . - :'"_:·.,.,,. · :. ~---_--:; .• -___ .-· :·- -- --: · ,-.. --.;'-'."'"-'": . . . •. ·- --.----·-. 

.. .. ~ -.. ~,,oo_ ~f~ ~ -1ffl&a\1on n,'81- 1D_an aw~. Je'U'• Pro-

I • • .. -~~~:.,z;t~ U:iiOO _..:~~~t -~ :.a,.; ~ ~llh ~ Wllw-
! _'\&bl.e and tJierlt~ NtllJ'll to tbe •trea- ~ally U 1n0Na.N4 crop 

71•lda ~ ifffp-tion will Netal:\ 1n 1.nereued trsJUrpin,tim and 

'ftter wae ~ the oropa. • ffowffl"# 1t abould lMt llllpbaaised thai ths 

aboft !1&\D"U apply only 1.0 iaonued N-t.m'n fl.01f t.rca the appllcat.ioc 

ot 1.rripttou nte and not.~ ~tal now tn:a the p-ound-ater nNnOir. 
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: f: ,,,•,--• : 
' 

. . .• .. . •, . • . .. ..:. . ~ . ... _. !. . . }l;,_f"f • . - • • 

'%ha 4-plAUcm and narap ear••• ahem 1D \be f!guNs aaUUH 

~ u.. eckti~ ~-~ ~~re -~. Bo-, ·~ _ 
! 

I 
I 

- ' 

oann 11111' be ecma14end ~u- of ooncliUCJM nia'tJ.Dc ~ ' I . . . . . _, . . ' • .. · . . - ' . 
i . ., . ' ·----~-: _ ... ''•-~-- ·;- •. ~- ' :··· • . 

• -__ on ~ ana 'beeaue ~ al.11ffial a.qutter i• aoirt.tnuoua DIX below 
i . • . .. --~- •. ~.- .- : . . •. -::::· :·· /, : .•·. _,. . .. . - ·: -- • • 

l~ .. -· .. ,' luopoU. .. am MU]¥ ~ona. --ll ma- ~d haw been prepared --
'1· ,:· . :· :- . • .- •. '. . ):-( :.:;'i.i ~}-:~,2.:~:;~ (:0t:, / : ·., :· _-:_ ._ : .•, -· •. -: . ' . - ·,. ,,_, :,, ;., '. , •. ' : - . : 
• -·-. - . •:· -:-_· • -• ,cr_: aeu ·~ -:tlowuueua., ~ '1101114 lave 00ft ~ dail.1' _ -

< I ,~~:;~;~~f:'!;=~:~;~~:~~5..._, ½~ ~!~ f~ ~ -.· ••• --L•-· 

··•· -: ; __ . .-~',-:·,:::~~<:} ·-:~=~:k-re. lann apF.071w~ the .... u ~ !Mludecl tn thU Npor\. • . _:::·_ _ - • 
• • • :. • • ... . < : ~ . : •• ·.,c •• 7;" "'.: :~ -.:~=~-:~ --~ '-~-of ~~~~~ -~ -~~--~ ---~ ----- .. • • 

., •' .. 1n1, .. ~:.- !~·'1~~-~ b1 IIOll8 as~Ucila: •• ''•·,er~ ~ ~ :1n.ccurate . -
' 
i • of tbea • ia the ..U.itca of the ·•ttect of lrrlp'\icn cu· the •ter 

\ •• _ . •. .•. Ul>l• .....,_ ~i ettff\ 1s ~!.0.~.,~:-: "=i W17UC ·. 
; __ -: _ :. _ ~----- . tao'\c!n. Hollffel", all othc' •tbcda ooaatden.4:were ·noJNt to the ·:-·· ::- ·-
[·· , .. -- .. • .. --- . ' . - .. :· • - '·_ - • ~- --' '---:::::·-~-::::.= :•_:-:.::~;:.~;::.:c:~--;_·-:=;~c~---_. ~ ---.--- ,- •• . . - • - - -
! ..... ~ ·_ ~- RM _µ.itatioaa • .. The_49pleUCll _~ . ..im.'Jd1~~--0bdn&'\icns · _. ·-.. ,~ --~· .. 
f • . ". • ·· .•,,:·_ , • • · - · - .. •. - ·.' .• · . • ·. • :. , ·': : :.,::"-~cc•~·:''::.· ~::.(\};:,?>:\' ·-- . •• <· :.. · • -~ 
i • ot .actal aoaditiou an4 '\he proJeeUoa ·ot SUI t.bcae··o1Mlevat1ms to 

I . . • . -: _.,_. · .·· I pouibla future cca41'\:tcna. ' ' • .,. .. 

i 0.01o;1o ·rcrat1ou and ~ ·~lcCi~ ~u~"C-

1-

I; 

i 
I 
I 

I 
I 
I 

I 
I 

i 
I 

. I 
l 
' 

I 
I 
! 

_ne atnUp-aphio NCAf~-~~ -1~-,-~ ~U:. Vtdt-~ 
.• • . • . • • • - _--~ . - • - - ' . . • • • ..-- 1' .-/ ~. . • : . . ~ • •• . _·.·. . •• . . • ,_ • . . . : - :. . • -:,_ -· . 

_. . ct .-ed:twnta17 JIOCb -U.t .an prlaoipa~ abalea . .. ·~·nu. ahalea are · .. 
~ - •-•- · · .• .. ·~ · .·----- . -- .. . - - . -----·- · ·-,,.., · ·:-,-- - -.---. :-·-. •- - - • . - ·- - -- •-~ --:-- .. -,--- -- . -·: " . 

,:_ ::. : 1-.. ~ : ~~~·:_~ _·'.tbe ;JCUD&er~ _unccmao~~ ~ .~ ._IIOdenu 
• .• • , • . ,.,_. -~., -... ••~ ~ .. •;.· _•,. ,::~• • ,:•• •••. ' ..,:;.'• •. ~'.' • ' • ~ · . •/· _ ._ •• . • • • • • • •• ~ . • , • . • •• ••~-•• • • • • • • , , , l - .·• • : , 

't.o I.up auppliea .at water. Genenliae4 data periain1q to the lithology . . : . . . 

am •~ ohancteriatioa ot ~ tar.sUcma are sham in Table 4. 

. .ANU fd. outarop ot the tona'tiooa are aham iu Plate 1. 

Pffllia Sfa'ta 

teonudlan Seri.ea 

The Pe:na1c Syata t.s npreaenwd 1n '\be area by tm formationa 
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:· •• '.,'.;••<- ;l ;•.f 
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Table 4 •--9tPG:lllffd 1AA'.\19P At lb gglggie fWJPIYAPI D .t.D.t. 

~,. •• :: ... ~::c·:. -- . .• :.: .. 

• ... :· Din pay to l>l.uk tu- "-'--~_l'telda -11 aacunts 
. _ . . -~- .. -... ~~-,. :.&1l.e~_tbale~Sa~lonr..~ -~~:ot :.nq h&:N nter 

__ . ..,. : ':/·i·::::,Uah' piq~inl ~ '.'J?i,t.-~: trc•i'.._..el:al• 1n 
. -0-'7~ - ~: :.:.:··> '.11be1.t(b )lppll' ~pui\, ~,_.-11ppff .p&J"\ 'lo tarra. 

.,-~'-: _··:· .. ·· ., .>· )t:~::~~ ~~~~~-~~-~~r~:-::~~ ,an4 -~ -i,riz 

,- , : ~ to bed. brin-N4 . TJAlda aequ Wppli• 
.: va1e. ·eoa1a1na WD _ .. -. .-··:of'mmnlia-4 •-ter 

·:_-·: -.0-~ .. N4a ot ~ abai.;:·bal--.tbe:Nd aurfa< 
: • _W.-UlillaMGall U-- ·' 111iut.cneat ·e4 cre­
,· . .-.. ~--am fflai'\e ,.;.)~:.:0:ff ... t<, fU"II al.la 

-.: --~ -~ •• ;.-.:-:·; -=~:.:."7:_:-;-:,..,P-j: ·-~~; .' ~-- _'.~ ~ ··~:--: .. ; • . 

. . , . .son •. p,q~ ·oaleanoaa .- __ . I11tl.cla naU quan-tt -
·.::. ;';·:..:•,: ; .• _. .. ::_-.·•tat.; eoa1a1 .... n4 ~~;-~ ot hi~ 
• ·:··· . • •. ·• .• .. -~ -~-~ SCDe8 am '\hbl U'l!lla~ ----a1nmllsed water 

• 0-axli ·eeoua u..ncm.. J oontaiu to tus ..-eua. 
!xpoffd ·g;rpaua. ~:te. and 
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- . - -- .. 

lMlcnCinl to '\he S'311Mr ~ of tm· lAonardian Senu • •• n. olden ot .. . .. 
• • •. ·--· ·, ·"'/ ,· - .' • .•. • •• · __ :': .. _ .. _···_ - . - --

~ ton11:U.CDS, U.-1f•l.lh&toD, 1• oontoraab~ GVU'la.1.11 ~ t.be 
- .-_ -- ·- ; . ... . • :::: ·· . . 

... --- _, __ --- ·----· .. - - -- . -- - --- - ------·--· -- --·- -lilmeaceh -abale~---·--- · •• •• --··: · · 

I ~ 

I Well.1.D&toa fona'\ton ' '- ·, 

~ :;.~ . • -., .. -. · · • • _· A. •'\~ ot,. ibe Yell~ tona\ion. bais-becl a4e by Ta Wiebe ,.: _· • .. • • •• ';_ . • 
I"···. • ·-· ... . . · • . · /· ... . _ •. ,. ' · ··-·-·· · · ···-···· ·•-·--::- •"•"-.!'· ·- -~ •• •••• • • • •• •.•• • 

f~~ .. > .:.- · ... (1977), • ., ~ fl'N IOnN ··on ~ baaia ct litboloCio ohan&M~ · ·.:_.·_ 

.·····•····-·~;J02?0'c\·~ ·~, :~ ;~,~:.~-iiif ':~~·~ ;_ai\-.·•·:·:~~_'•;--
::::-:-:::: .,,,·> •!:::'•.,,,-'::'.,,·••:·. ·.ld.4Q.e pe::, )eda,- N4 lMNJa, 8114 appe1" srq 'be4a. --~ the upp9l' two ...... _ ~:. . 

·-· • · _ .:·_--;~~;ft;~ .. ~~-:.: .... ~-~-~---:..'._;-~;-~~~:.~ ~f::::~: .. --:~~;2:..:.;.::: :-~ _ .. ·· ·: ::_=~·:. _.:;~.·--~:;..:_,.__:__.:..:~~;~_..:~. __ _.,: __ ..:,_ :... :-·--_--: .... ~./ ~· _ _- -- • - _- .·-·· --- -- - • ---- __ :_ _ _. ___ _: ___ _: _____ :_ _ ---~~ _: __ 
•• .•_ ~i • tbiclmeu of 1'0 1o 2tlO fM\, 1• exposed 1n the I.anopolt• Unit. 

I
~{•~,;,,,~---~}{ __ :.=:...--•:·.-.::~:~•~~':: __ _.(::..~•;:.·,.-:.;. ~=-~• ~.;•\:~•'--;::,~ •, " - - r ~. ;:• . --~:;~:t\•.~.=•• . •• -~----- ;._• --~-- ~-:: :•:• •c-~-~ ~--_I<-~ •\. ,•:.,i.;_•i" ~?' •· -: •- .• _• " • • 

. • .. -. •• •• • ·: · !he·ehJd2'1'te sou at t11a baM at the 'lelllngton fonzatiao coa-
i •• .- •. - • -_- • • • ' 
I . ·-. . . 
' •. r. • 

'' . 

11oll.n.bera · u.art.on. • anabff 111 tbi•. SOile U.. about 20 to 40 t..t aboft 

tbe. 1-ae~ •. The ·a.11; -~~;_ ~".D u ~ -~~ al~ ■eaber, oonaiau _- • 
: .. , .. · -.--···:-:-- :.. . . -- - - -~- .. -- ·.-:-···, -·- -· •;'"'•-:- ..... -_ .. _. •. ,..,.-.:. --·•· . ·---····-··.··--···· ---- .-··. ···· ·•- --- --·•---

! •• • · • •• atnly ct aai~ amt thin laatau ot abala ct! -~~ .. : · Thia ·-- 1• .::- - · 
1-·-_·' ; · -~ ~--.· · · · · · ~~ · _:·---·· ·:-··:·-·_..:..., -- -_-.··.---~ -· --"-- - • • -- . -····-" • - -- • - •. • : -• - ---'-:·~---:::.; ):C:·-:~-~--~ ,_7""::•-: ~-- ~ - --·.·-:= --:- ···:--· • 
[ · · · · ''° ten tldoJI belcw tm '&'utem par, et thl ans. ·-, flle thrM '1pl)eZ' _ • • • 

1·· .. a=ea are ~ Minl1' of •1e am • ' tn Ud.11 ~otO'Qa _ 11autonH. 
I. . • • • '• l-J--' . • 

- Thi Well1nrton tonaaUOD aropa out 1n \he ~ &D4 1iOr'tba-n . 

pans~ the U'M et tanaa ■on -~--~ -,~ -~ -floor •• · 
'. . 

. . of -~ a.Na.·. J,ca1on ot tl1lf eon abala an!·.· fflp(ll'it.. ot '\be. f-11GQ 

, · .·, 
-... • . ' .. . . •\ • . . ' . . ~ -~£~,~~ .~~i~l}~;_'.f -~~-~~~~ 

. I 

baa -- loca~ ~--
, . . 

~ -ser supplies of n1.er an anilable fral ~ Y•lling'ton 

tonat.1.on biloaun of 1.be a'krlal.a ~ U. taraticm. Vella.·· 

penetra-t.inc the '\bin ~ be<W in 1-be toraUcn pre.duce rmbat 

1arpr aammta ot ver;r bard nter, wt awn tha• •lla my tall d.urln: 

periods of droql:rt.. 



,.,_ 

· Tba IH:anaah stale ta __ \M ~ ot C.U~ 1a _ecmpcsed ot _ 
-· • n • •. 

&bale a4 a11V 82wl• cich·· 1a- ~ 'br1ok~re41n color~ 

The .tonait011 OO'Qtdna • ·t•• Mela ct 0'&1'-creeii e&le and some 
- . . _ .. - • ·.• - . ~ . 

'lhin. blpure Uwtcinea .. . _ the in\el"ncrt.!nc wiDa ot{fusa and 
- . --- •·• --·· • • r ••-· • ------ -•-·-·-·-••··••-•·--

cr:,ataia ot ·aelenita tba-\ ocaur· a'\ ~ t " -~-• are probably 

~ '. -_ ':j -~------_ • :-, .. . c •• o. ~~ - -ct ~ Ol1.g1n. ·•·•.TJw · tona~-~ ~~.:.•rt·• ·-~~~•--Qt ___ _:__,: ~- :.~ :· :~_:_ 
. . . ' . - - .. . \ . , • . . . • . - .. ~ . 

. . . ;~· _:"" --~,- ·::_:. __ -;· .' .... : ~ ~42, fee\ 1n acutheni ram.- ~,-~ tm'U1ward w aboui 
:- · ... _.~.:--•:\•·:--• • .··••.:::· •-r-• •·:· . . :~~½··r.'·',: ' · . • ._ - .•; ·--; . ·• • .. - : . - . -I: · · - .- '. · .- ~~ , .. i-·1a-the -am ·oi·w.-·r•~-t.~---:----- ··· -- ·-· - • -- -·-· -- -- ·- • - •• -------·-- -
l. ~ ·:·:;i->:~ .••• ·.~--:---:·· -.· . !he:Maneaah ·~ ·~ .oirt _and.fens \he bedrock _llelOY 
~ ... ·- _... :. . .. - ' -•;1, __ . .' . ~.: •. ·,. • .. , . . • -· ...... ·, -- .. , - -. .. ;• . -- . . :· --.·.:··,, : ' - - ·· ::·· '.'-:·-•-'" ···.·::-:·;·•.\-:·· ·_,: ••••• 

! ..... ,. ... __ ,·:_<:._ ~~~~c~- -~~ -~ am soutlffenen~ Qt tb4 

t··<. '. ' .... . :·,::': :;:.•. ::·area~ ll"c81on ~Gill~ 1D '\his uea. ~- .. ld&hl7 

. . .· •.: ~. - _- ·. _n. kua1ticn trm the Pam1a1l _to_1.ba-tntbticu·~ 
• •• -· ~-- __ •. ·,. ·-,._ , ;~ ._: .... . !,.· •• • ... ·:~_.:. ·: · .. -- ... :.:,_ --~--- -~-..... !:.. •. ,·;:._,<: .. ;:_, __ ._ •• .... ~~ .:-· __ ,.·_.·;·._:~---.. - -:~:.-.~~.~--.... ·:.:-:... ,-.. -· ___ : ___ . ·-

. . - . . ..• : ... l• mked by a aaJcr unoontoniv aDl 1n sea. pluu b7 .'\he • 
_!- •.-..,:_.., _, ;~;:~~_:•:•~:~ :; ;._\):•: .. ~~-~,):~l.~~••)~~; .. :~ ·. •.<:r:.~-\ .. -~ :••~>•. •:::_ •~_.;~ ~• ,.•;__ • ~/\.•_•.-~.!. . ~-·., .. · •.·•~"' ... ~· -r•.·",:r~·• : .. ·:t.•._\:••;/•'-:(;.3~ 

• • • ~::~: preaenoe _at_ a oobbi. -=- er cona~te. !be ccbblA acne ta 
.· :- • 

·- -~· eompoeed ot unifaral,1' luge, WU-rounded ccbblH &riftd 1'1'011 

SCMOU, anaa:,rphio• and llild1Jant&r7 roeka. Tb.a cobbl• lie at 

:rel.at.in~ high i:io-1iicms on the eroa:tonal. nrtue where 'U1q 

protected u:ader~ng Pttl'21an roeka traa e.dd1 ticnal ercsion before 

1.he enc:rcac!Dm-t ct '\he~ seu. Tbe oobblea aene aa 
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-
tm --~ ~ ~ -.tM .:o-n,rq!Dc lion ea.le baa 'been 

.• . • . . •-·. _: - . ·" • . ··.. - •. - . \ 

. NIIIC"Nd. ----~ . .=:: ~.c:·.~,_:_'::_:: .. ... ··--·. '·~~:.:-·· . • 
- :; !.· 

•. • ne two tOl"lll&tiou ct er.tueoua q9 1.ba;\ el"0p Cln in tile 

un mi the lion abal• ot \be Ccamobnn s.-1 .. an4 \be ~ 

._, tonaUon ct tho Colcndo O'OUP~ Culflan Seriu. _ '1'heN l'0CD tona 
-· • - • I - • • • . . • - • 

·, .- / - . . . • -: . ' - . . . . • • • . • - • 

· · • , .. -U. htp h1lla _w!lioh border _ ti. &lok;T BUl Vallq in the area. -

::,,:,>= ,;i~~~:-~&i:~~~-:;:~-~~-:{·:j\~~:;:-:L~t;~·l::,.,. • __ :,~z!_:L=sr:1~~1-1~:,_~ ~~1~ • ,: ... ,_.~;:_: __ -:_-~~~~-- -- . . • __ -=-_<·;·:~ ~/J···;-x 
/.~·~.·:-:: (" .. t~~::~f; ... _: :_:.:.,. .· - :: . . ... -~ .. ~ ... :.._\_ ... :. : .,_:; :.: .:·.--., . . . . . . •' . }· -· • • -- •• • •• ·•: ·-: ·:·: 

>-·- • _:;-;x-;J!?r~?::?;~s}=~/:.=i/iA(?~·'F?:,jf{?.:<·_'.:~( .. _:-:::1~ -~~ - :- . • -:: -----~-

-- • :.- •... !:. l.1owa shale 1a a tarine ah&le and 1• black t.o dark pq 

• 1a ~ -~ -~ -u4'i1~1 ~ in .the~ part ,mere the 

• •bale la Anq 1a aaae placa~ '?be rock OO?ltaiu ariue JJ&shalls, 

-~ vj~~~;\~te; ~ _,;.11-d~lop~_ er.rat.ala ot nlenite .. Th1D 

~uinoU llllutonea, bed& ot COile-in-Gone, a124 Wn ..... ot_. •• 
. . ' - . ~ ... ·'.· ···-- - ....... -------::--,,~ - -- ·· ---- --··-··.-, ..... -· -·-·:·-·~- :----~-- -. - ·-·· 

. . - - - . . 

•la~~~u.'.9-~~--~~-~~~~-~~~~~-'-~~-·-"~~~ 
.- I • • 

. . . . . . . . •. 

•lan~w .. · iltboa&h 12MI Wotnu• ot :u. no. •hal• 'fVl•• 

form a neep l>lutt below the cwrhanging ledpa ot aandtt-ton•• 

trnda '\heft eca41tiom tbe abale a subjeet to mob •lumping and 

IIUa-'18.S\iq. 

~ D!lll ~ ct •'ter ot YU:, peer ~1 ty ean be 

obtained tJICII the XiCR abah, and '\hia can be obta!Dad· on~ where 
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'\ba aJwla 1a .mwb&'\ eanq. 
- - - - , !., -. - .. • • .. :. • 

.... ....... • . 

.. 
6 •'. 

. ·:·-· -- . . .. -- -
the noa ebal•· i• ·•~laill 'b7 ~ -Terra·~~...,_· ot . 
. . . 

_- . , _ • i.bll. -~ tona\ica, 'ltd.ch 1a· oayc&N4 _oh!•~ ot grq ~ tan, ·- .-. · • 
►•--_·. • __ ·,_,. __ ,_··:.. ~:: .. / ··~·- :'!'..• :.;! -·•. ,, .... _,:.:;:.• .::~.r~~- r-- "- ~•-...-'- -· . .-·. .~; .f.l.f_:.-.t.~·~~:-:~-): • • __ .:.. _,. __ __ • ·- -- - • - - ..... , · • 

-''.'.cf~ij:~t~~ift;~:;,:1:⇒:;:~.::::n:_;;,-~.~ -
. _ ._, _;: .-_·: ~; _·.\:;:: ·:-::1-troaatcme• pelleu ot blat.t.1te or u.mtte. · :!he aanaatcne• in . 

-(:-~;~:-:-~:: ,·r_-[;ci~:~ -~ ~-± rOT~t~W~u~al"be or ~~~.i -
1 .• ,_ ::~:· _.:_. • • <, -~- :c.~-> ::::· . :•.: aOCOl'd.1111 • w ·tbe prpeut 01.&niticiUon. Zuli~ tnTHtiptors 
r . . .-... , - .. _ _. -; ._ .. ___ ~-:•:-.:-. :·.:..:.:~- _.· ... ·-~: - . - - --- . ('. · .. ;.··.· .• •••• _,,_ ·:, . .-,~-h&.,. ·p1.e.oed·.~ ~ --~ .. -1d~·~t1. non abal•i ~, 
I<. :: • ., . . - - . . .. - . . .. -· .. 
i i •.. 

I - • -

'\his writer bu 1nclu4e4 ,u the amtatoae• near th1t JU c=taet • • 
• - . •• -_ -.• . .. :-._~- . _:;~,J.~ :-::1, .. ~,f.i .r;,:~{:/;-::;-~-:,?·~ .. :':~----=:--::_-:. - : . -- -~-~,.~~:_:,··:-.<-~~. ;:-~-~-~-~ -~--~~~- -.. 

, ·•1tbin ti. ruoia tona~1on'1-a•'<1> :·u. ·tonm-1m11a ··wee ·mt. ·_. __ 
~ ··-- .:.'..z •• ~·_ ;-;-. ·- ... _. ;- __ •• __ • • •• :: -·- ·_- ~ : : ; .--~ -~·.:.-.:. •. ~:: •• .. -·-·:- '. t ·: -. _. --- .-- ~. -:· ::.:~~-::~~~.;jJ·{~~;.:;·~~-7:?:_;:·~~---:~- :.:_:·:~---~:::·~---<--~--~--i~--~--~--:~-~~--"'.~~~;-;1~-~~-~-:~:-.:-~~=-:~~---:-:·~~ :-: ~ -~- -
[ . -·· • -.• aappabt._ uni ta wboe . ooaU.mtal ~ oo411r:N4 -'1-.low ~,~ ·: • •. . 
; ... • ~.•- •••-:.• -• .:_. ~ •• • r -•·• , ., ,- • • .:- -:---• , ..... -_._ .. ••:~~:t.~~• :_••7;~::•:,:-;7•t;j~~~:----• ;~•:•t(?.~::•-:.-•-;> :,_•·•; ,-l '••••::: _..,•"---~•:-•~-:.-_:~.~.r-;;~~ ~~--:~;~:~.~•-- ;.:.::=-~~.::~~ • :_•~ •--:• ~~ .... -~-: • ,• 
• nnd.stoDie ··(2)"the .· tntert~ ct U.--arine··an4 ·ocnttaemal ·,. 

I . 
I 

! 

. J . . . . . . . . . . . . 

_. _ :_: •zut•'. ~~. -u.1.~--·~ ".:n 6epoe1W ·actar ·«.1tat~"'~ocm41Uou 

• • &l2d :~. -~ . ~1.1~ rei..w}'-~ <,, · ihe ~ are noi 

. - . -
• •• _. !lw.1)1i),er ~ an obvmel tad• -~-\ an tneplU'~ • 

~- -·~:-,:·_ ·:·· ·;·: ~:.:~ ... :',;}·:~. -_";~,~;:: ... _~ ·--~:_=- ~~-- ~.:~ ~--- - _: . .: ...... _ • .:.· __ :; - '·':·-:.~-~·-.•: -·· _; __ .. . :-----·· -

tiaUibuled. ~ Ter'U~ ea horisclltallT witbirl 'lb aeabe:r. 
~ : ,'_ ..... _ -2· •-:\,_·::·f~-:~f~: ·_>.:~.-·~ -\_-~ ... :_;~-- _-:-t\•:· __ ;;.:: =-~~~;:_··. ~--~~ -~-- ·.t?';~ .. :: ... -:.; >t: .- _.: >:..:_ ;·:~ ~---·:::-~?-;;~:/':: .. r;··~::.-::: :.· -. ·.: :.- - - • 
Tba -•ands'\cmu are~ t.o f~_&nd cmrt&in 

abondant l lJD\1 ta Uld bml&t.ite II COllfflUons. • The Tena Cotta 

wber 1a abou't 1'0 tee'\ 1bte.t 1n 'Ula a.trw ~ par'\ ~ '\he area. 

1roa1on·c1 'tM Dakota tar-.Uon ~ prca!mn-t led&• and 

flat-topped h!lla wt.re \he 88lldatonN an \i&htl.1 oaenw. nae-mere, 

'\be ands-tone• -..at.be N&dil.7 an.:1 form rounded hill.a. Iu both oases 
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i--C'=, • • • • •• 

I 
I 

.... ---·- - - • - -

. De Dab:>ta to::raUoa 1• b7 tar the bea\_ ~lda~ aquifer •• • .• 

· defflDpc,4 f:loca '\he Dakota tor-.tion. ID tJ:d.a &Na • 
. - ·:..- :'· -•· -

. ,- - - .. 
.. / ' . 

-·:.-·-· / . .. ·· · - - , ___ - •• -- ..... ~ --- '-'·.--+.-,;:"'t~.n, 
. I • • -· •• , .. ,.- . 

-.. _·, _ _. ___ --_--·,{ - - Pleh1.ccene B«ri.. -· · : . _. -· 

·•·•· ··· · · . . < • L· • ') f ; Tbft.~~ ~i~;~.\M• ·ma:•"1,'!· •. or'. allDTh1• - · -"-7~~; • 
.·~ . .. ,~ .... · <-._. --,., · ···•lllrflal, and eoUan cr1g1n.·":~·11:tboup ·DODe .or '\heee Mdlaenu :.-_> : Y-'~/ 

_:• _ _ •_•:_•~ ~--~ ~ : . •. : -"'••••• :'• •-- :-. ••-: •• • •·• , _ .: __ ••• .- ••• ••••••• • -- • • •-~.• ••••-• r - ----- ~• ·•-••- • •• _ _. •- • •• - - ..:-..-..:. •• _ . - •• • •:.---••• -•,••.:... • •• 

i ,. 
i 
I 

i 

! .;. . . - - ·-· ----. 
I 

l 

l 
I 

! 
i 

l -
. 
I 

I 

. . 

&re llacial, 't.hei!' depoa1Uon wu 1DflnenCM4 ocuidera~ b7 
.. -· 

&l,&ot&Uoa. All thes• 4eposi'\8 are lmCOUOlida\ed. 

• Two dut.ino-t. depotaiu of the ~ternary Period crop out in 
. . 

'\he area. Tbea• rocb are 1,be 11eade tormt.ion ot JCaDsan and : 

YU'IIICUtb.im Acee and the allmua. . ·• The . al.l.iniua 1nol.uda 'all · · • . • •. -
• - ·_ ~- . .•. • .. -. • ••. - - - - -- ---·------~-..,.;_=~--' --·. ---- - -:--••· -- • • •• • --- ~- • • : . --

\he all.1nial depoeiu of l.ecent and older· •p · ~eawie the •. . . ~ '·. 

n~-~~~ ~ .-~.~~ :_:o~~-ri~:b~:~ -the···· . -·. 
• .. ·•· 11 

'\1fo •taau 'ftft not diftCNntiated 4mi.na '\ht.aeologio ~- , . . 

llel.4• ronai1cm 

- n. ...... tcnatlon ~ ~>0~.a'··~ piawi~ :and,.Ut, olay, 

.. ud T01oe1o uh~ uc1· u .. _1n"~ ·upper tc-rao..'s,ostt1oa ~ioac the 
. . . . ... :_ :,.. .. .. . ..-.. : .. --· -.•-- --· ... ,: .··;.,;.,.,: .·: _ ,..; ·/ ··•;~ :--,~~;.:- ... ~.:~· :··.·~- .. ·.- ··-·•- ··· .~ --- -· ,;- '._._ . - . 

: . . .- : SaDokJ Bill Jl1'ft!'._· _;tn .re.· ~~~-. -~~«-ll1-nt1o.w,· 1lb.ioh 1• 
;=.::;:;_·::: -: _. /. -j·:;:_,,___-<~ -:.- -:-.:-_\··; .•. _.· -<. ::-~·-,_:->~:~.:-·_. ·.• .. \._; -~: • .• -- .. -, .: • • ·: -:- -•. •• :\·~;::]; ·;,~ •,.:, .. ·~--~·::-~~~ ~ :::·~~;~--·h:::·~::_:f-~-~-~7~·-;:::-.':.·ir .:.-_~--,. -- .• · -' .: = : _ -

.. -.• • 1 _to 6 ted ildck, OOGur.• in th$ l.OlfU' put of tu torsat.ic:m. • 
. • . • . . 

nu bed 1• ~ ot •hale ail4 1ama-t.0M • trapen-\a and Igneous 

pebbles C4 ia CNlllllftted w1th an iJllpuN cal.eta cuboaate. Thia 

oouelcellftte and the ovely1nc erou-'bedded aanda a.nd p-a"Ml.a 

llake up 't.be Clran4 l•lan4 ll8llber that 1a probabq lat. lansan in ap. 

1be Sappa maba of 1he Meade tOl"'lllUOD ~ be la'tP-t. lanaan 

and nrliest Tarmouthim in&&•• Thi.a member 1• COlllpOftd, chi.rly 
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j . . . . . 

I ct .11-t uaooiatec1 wt't.h ... -... ad o1q u4 ecmta.1mi -u. 
i ~int. ~i. ~ ~~ ·.+ :(1~. ,. 19) ~ 

1 • - • • ::::..~7~~=.:.:.17 : -
r~--~-~ ~-- --~~beQ '·~ · h -~~:~ -~ -7:-~ -- ~;-~ -~fflt~Uon ia _- . 
t 

. . . . 
. .. .• ···- ·"·- - . - . .. . 

-s ' - · - - .. 

•.-:·: •-· -. . 

. ·.-· --,_ \·: .: .. ~ _. cbume\ and ~ ~all the fOl"llll'tion enept. '\hose irregular • 
- . , . ; . - -. '. :.. . .. ':.· ·• .. ~·· . _. ..••• 

. patohes · tihan on Pl.au 1 .. Uon of the raaWng ctepoaita erop ... -... ,-. • .. ·- - .: .. • ··-- -· , _; 

. · _: cu'\ ·•i the 't.opa cf '\bAt J:d&MJ" Mlla 1n '\he vu, &ud generally 

:the aawa aeaber ua·been rW/Nd haa ·_-u. ~~-:·: __ ':_:~~;··::·· _-,_~ :·:· 
Tba Meade tonaa'\icm 1a tbe . prinalp&l. IOUroe ._ot •1-r tor.-:. ,~ ~= • : - -

I:· " ~ ... ~..1u;;.. ~ -or * -~~.,~zs:~z~~j~t::r, ~ •• 
i .• 
! 
!-' . 

• 71•1.d· 1;000 pllone a aimr\e ~-a0re h'al "the ..._. f~t~~ 
. . ... "'• 

. . . • :.··.· _· N4wse4 by iu mu n\nt-~ .al½houah supp~~ wawr ~ ... 
:- - -- • ·_ .• --~ • : - : ._. ,: : . . , • _. ··.,:·?, •• ; '.·_-·. ·: .. = •, • _· - .••. • . -· . -~ .. •. '. • . ·::: • ;._:. ~ : .. :,. ~- ;~•~-: ~~~/~~-~~:~;.::~ ... : .. -:.{·-_,._ . - ~- -. - • 

• . · .. • - tar 4aHri.1o aJJ4 •tcoJr: WIN an a~le 1o wlls . bl aca"\ ot 1.be 
.. ·,,~- . ···:. ····;':,·,~::~:•:::-::::>:~~ :~~-1' ·.•, .. \\ ' .. ~- ~ '·;_;·_-: • ... c,.~,--::,?::.~: .. ::... •• ·, •• 

l 

I • .ll.1.un.1111 
I 
I 

I · Al.llm.m ot late •tena?-1 aa• 1.9 preaat. tn t..ba nlleqa 

• I • ct the ~ Bill liffl" ml ita trl~Jrl... '!he allurtua 1JI 

ocapoaed ot 4Sl.q, all'\, and, and ara,-..1 in ftriOWI proporticm.. 

A. dHoriptlon ct~ •-t.er1.sJ. ia gi~n in the table ot ~drolo;ic 
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c.loiua 1a \bl piactpal. oattoa found: 1B U. pound awn ' • 

ot '\he u•· Cll.o.1a an4 aplll&i• u-. '\ht prilloi:pal ••- of 

hednP• ot •1er. TheM -twc, iona OCDb1i. wi1.h .._P t.o fora a 

obJfft.ional>la !~lAt cu.l"d u4 ~ \be aoU,e qenta iD fo.1"11112C 
. . - _. . 

. . 

..._ ___ - ~·. -· . · -·.~- ·, ranpd ~ 19 1io U ,ia. n-: wt· _Gilly 6 0, .,, 9a11pld . ~ 

I 
I -
I 
I 
I 

! 
: -- .. ---
1 
I 
I 
I 

I 
! 
l 

'· . " l .[ 

t· 
I 
I 
I 
1 

I 
i 

I 

l 
\ 

·' 

IIOJ"e ibaD 200 ppaa e.alc.l 'lla.pe$1.a ocnwnt o, the" auplU 

ru,-4 t.rca 16 to 82 ppm e4 cl ~ &'Ye"'8 o£ '8 PP'l• BJ.~ 

. • • '->nate ton, '1rhioh u the ~hoipal an1cD 1a wa.teN trca Ua 

allv.Ti.lml., JIUie trora 29) to n, ppa and .,. .. pd 4'0 ppa. 

JJudDIN oauaed bJ '$ha lei.ma .xia mapa.sia ecpa1.ftU!n ot tu · ·. 
. . . 

ld,08.l"bofta\e 1a -11" 4Ub®tt. h&N_.. or ~ ~u _ 

. (na:>ftd b7 bo1Usg). • The rematntnc eatet• .e ...,_1. fob&~ • ·,·­

YOQl.4 net be pnoipi'\&W Oil bot.lll'C u Ue4 DOMU'bODai. or . • • 

pez-.nn't. blrd:nu•· Total. hardMft ~ .. ea.141.111 cubona.te 

ft1lP4 trca 33' to 1,6M) ppa tn water· trc:w the anu-1111 .. . ••~ 
. . . . 

~ a:n tban 200 ppa ot ~ u 00Dliure4 w,q ll&r4 

u4 ~ ... VH-tad 1Mt!GN ue fW 110ft ~• 
. . 

. 41!'--~........... .• • •• ~ ·. ••. 
:;,, ~ .U:~ll.,._ .. ... , • .. • • 

..! ... 

In·mn aupl•• ot watv,· nl.tate ion_. the neQn4 aoe1. 

~ anion. SUU'a.w, in ocad>iMtioo "1 ~ oaloiua ad. 

mq,neaia, oausea the formation of a haft ••le tn ewu boilers. 

Sul.tat. 111 •ter• trca the allunua ft11&" bk oon.oa.uau.on rroa . 

,,. w l.,4"10 PPII, but It cnl1' tiff 8Ulpld oonta1Ded 2'0 ppa or 

a.?N- ot sulta"\e. Samples or -.te,.. troa Ua 17-,-1'&bb anct 

11-4 ... 29aaa con'taJ.Md a>re aulfate \ban bicarbonate. 'l'l:MtM aupl.N 
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. 

• also oontaiu4 UMt ac,n Oll.ciua, which indicated 'Ulat '\ha wa.1.ff 

ha.d ben ta eantao\ with ml QPRa at acaeU.. 
•'- - -

Cblori.de 

Chloride bu little •f'f~ on the d.ollen1 _. ot ,U. ft'Wr 

1 ale• pNND'\ in 11J1.U qua:nUUea, but • . chloride ~nt of 
/ . . . •• - . 

. / mn thaJ:a· '-'° ppa ~ •tfeot the t.ute er ~ water. Fer aoae 
i -

.,. • I .• . • 

- ._· . --I- ___ :_iDd.•1.rlal. ~ cbloride ~thm belcW 100 ppm rtJt.l.'3 be 
. . 

NqUU'ff.. The ehlcride in the w: wr fl"QQl the alluvia nnge4 

trOlll 11 to 380 Pl)IB, bU'\ o.Dly six sa=;,lea contained 'Ul&D "IS 

WA ehlorlde. 

n~de 

the tun Ii t,7 of tluor14• 1A natural ters is general.l:y' l • • 
. . 

. _· • · ..•• ", .tbm ~ -.quam1t7 ot ohlol'1~. · PlUOl'tde in coucentnt.tcma: ~ 1.0 
. ~ ·.. . . -· " . - ·, - ;... ___ _ - --

io 1., ppa t.a·mown ·to lower~ 1he iutdeuoe of• 4n\e.l. wt. . • 
·. '• . 

a.c.i1.y, 't.MN 19 a Uenc1 to tl11ad4a.1e nw,ntle-dettoient 4ri.d-

tng •tw. AB e:m•• ot nUOl'f.lA in ~ •• (a.boft 1., ppm.) IIIY 

cau. c't'\11UC ~ tee'\b in JOUDC ehll4Nu 4v1Dg tonattoa of tbe 

teeth. 0De sample ft"CII ~ alluY1va e,mtat.4 110 fluoride; '2 

atlJIPW haa the ~ ~ned, boll_ 0.1 to 0.6 ppa tluori4e • . .. 
lltt-aw • 

JfiU'llte 1n •~r MJ htdicate contam1m.t1.on troa sn.aga o.r 

• other orpsuo atwr. Q.\18.ntit.1• ot nitrate above'-' ppm IA'¥ 

eauae ~lobinemu 1n SCM int nu (Coaly, 194,). !1-itnte 

1n •~n trCtl the allll'fia nncett 1B f1"CII 0.4 '\o 416 W-• Sffen 

JIUl)lu eonu.iud IIOJ'e than tho- auggened 11111 t ot 4, ppm ot 1\iva'\e. 
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lol'OD 1a cma ot '\bl eaeatial element& tor plen't. grorih, 
-

Im it f.a beneficial ~ wt~ narrow llaite. About l to 2 

.. ppalaorcn !a~ aoll iaO'pUllamtorlocd ponhot•~• 

• ~ a.n4 Cbru,t&nAn (1944) -~ tar iffip.t:f.cn, tea 

. - - 00Dtaia1D1 uu t.ban o., ppm borcD tor eemtlti:ve _ ~ an4 o., to •• 
a • 

-.::· _. ..... '"' •. ·~-- ,.o· ppa tor -to~t. erop•• -Waten ·ccu•itdn:& 110re than t.o ppa ___ :. ·: • 

~ ul:\1•~~ may ~ to a:>n ~• Tbe -.plff ~b- . 

-tained fz'ca wll• in th• •ll1n1\111l contalne4 0.09 to 0.49 PP1I ot 

bo:ron. 

QIIMlCAJ. QVALlff Ill ULA.TIOR TO omLOOIC somtCI 

• 'h.tu in ti. illuY1Ull 
- ,I. 

Cb'o-4 •w.r 1n 'Ute ~~'1'91• llUl ,h att~-4 IIOS\ b7 
. i · 

br1p:\1oe. Ct the 40 .._1 .. ot. ll'OUD4 ftwr wse4 1n W.a ■t'Wb'• --

» are ha&-Ui• allunua. Die .Umal. wter i• allp-\17 alkallm» 

u WtcaW b7 pH ftlue.-raetrc trc:a 1.2 w ?.7. Ti. .:ta t.rom 

i.ba .Ull'fima ls w,q bard ad 1n 801H pl&cea !.a ap91teroo, but 

. u abown in !alJl• l, ta ,_...11¥ of Ntter --11"1 than •t.«r 

... · fl'CII .the •-.1.1J.Dctoa toiw.-tton,, 11 ... ~ ea1•, - non na1.e. 

: • It -~ alla are U'1'llnpd 1Jl a ~ order •• ·u Fi&m'e 
.• ·.-

U, m aipitioant' 1iNnd or~ ln wate qullty i8 notlce•'ble. 

TM •lla --.,IN in UaPhlram eo.mt,7 ;rielde4 •ter mr. varla.ble 

1n 'the uaaunt of duaolTed Mte.riAl 1.h&n tbe ~lAt• obtaiMd. 1n 

Bali M Col.1JIV. 

Cbellt•l qulitJ' auplea wn collected in croaa ""Uon 

at two locatiou in &lolc'y Jl1ll River- valley. -eroaa ·see\icn A (Fil• 12) 

,0 
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: ... · . -· 
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I 
l -

1a ~•4 ot wila l7-4-2011ao-, l?-4-29aaa, &114 1'1-4-28cbbJ the 

l&iter 1a Ma:NS'\ ,- 8-l;J BiU liffl"• l'aur tl"OII WU 1'1-4-29ua, 
. .:. ... .. 

1D -U. a1dctle1 _. 4eo14t417 msttft'OWl,·wbenu the cth«r t.wo 

wen doladiio •tera• 'fat.ea npra·nt.ea lo~ aeoticm B near 

,, tu~ end ot the pro.fee'\ 414 ~ a deol.1.na in the UIOUD't 
I .,. ··- .. .. ~-

/ • ot 41aolfld •'\vial Jlt&!W the Saok;f Hlll Biwr u abcwn beloY. 

_ : __ -/~ • ~ • __ • , ~- _ _ • »ecU• tn lli:tolft4 •ter!.al tn oroa• ••cUon I . - -

, 

~ . ·.,.. .. -.. -

-. ChlOrtde an.l 
tell. .lo. Date So41u and fluoride an4 -J>tdo-l..-.4 

potueiwa attrate solid.a 
(ma) (ml (w:m) 

14-,_284dd ?-,0-'9 ,.14 U).~ 1,202 
14-3-26cd4 5-Z7-44 4.90 4.07 843 

14-2-3041'4 4+'2 ;l.81 1.1, '714 
U::l:J)!.td 2::2'1:::'4 -·111!2 2,11 622 

A.Nootatect 'ld'\h, ~ deellne h ·4:tael'"4 aoUd -.. a dffnaae 1n 

·'lhe aomn ot -,Uta :,1w1 ·_.-~ tD4 or obloriu plus nuo,u. 

plu o.ttra.\e. Th9 mN uplam wella aaT be aore AllJ~ to con-. ~.· .. 
_taJldnattoa b.J 8041• .S thlor1Ae boa ~ 'bedrook. . 

teria1n 'Maio nlA'\icmt extn ~t•Mn 'ftX"lCtUS ions iu aampln 

ot wawr fftlll 'Ula allJm. • Tm nh'\1oo bofiftm. nlt'a1.e ud tia­

Nl'fed aoU4a ia ebowD _111 ft&ve ~• TM~ 1Q slope ct the 
. . . 

- • ~ -tn4teatea tMt nltate Q1SC:Up1N an ~tqly large:r pan 

ot the diaol'Nd. aterial u '\he eonoatn.Ucn ot aalw increaa,a. 

There .._. to 'be no illt.-rene. ta the ratio cl nltate to diuolff<l 

110lld• 1u ~ eaplM oolleo'\ed in 19'2 and 1n t.htt nllplu taken 

flle relation betWH2l bicarbonate and diaaolff4 solids. as 

abam in ncun 14 I• f.a noi 'ffl7 d•tlniteJ inetea.4, the CU'f'ft aa 

4 
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. I . 

.. t. Wel.l.1q'\on tcnaUcn 1n 1944 ud 00'\her ta 19~2,. (well 18-3-'444 

ill 1944 ad well 17-)-llcoo in 19'2). TM 194,4 an4 19,2 auple• .._ 

US'Ged 2,044 ppa and 1,890 ppa dino1Ted aolids nspeoitwl.7~ Tb 

•aplo ot •-tv traa the liC'I& shale is laply a ao41---.perl..,. 

bieal'bcnaw •wr Wi'\h larp ~ ot id:trat. amt chlor14e pre-.t, 
.i.~:•.•J·-...... ··:.t,·,.~.~~~ •. l.;- .... :,: ...-' '/ • . 

r. " N 8lrown. 1D Ta.bl• 6. Tlte aurple ot water eontainltd 1,0,0 p-pa of d1a- • -
:;:~;;:;:~- ~ -...,: /~1 ·.::._. ·~ \ .• ~ ' - '. ' ' - . • ·~ • .· . ., 
:,,·:·:. -.--~..!..-'. ~-y'--'-~- -~: -solffd kl.ida, .i.nu \he .__,..__ bu&_ 1tie irmelleah iSh&1e enA -- -- ; -

-. ,~·, . ' 

. \ -: ·_ ·; ~-- ·:-::~. w.lllqloa toraa'\ton nN aboui w1J:8 aa oouMQtra.'\ff. hter troll a. 
... ___ _:,_.,_ ..__...:...~_ . __: • -.-. -...... - - • . . 

I 

L ---

-,ring 1n. the i.t.a.4• tor-.1.tou, which -.s t'he leu'\ eoneenvate:4 of 

au the ftlllPle« au11ftd,- contatnect 372 nm 41saolv aollda and ooa-
. . 

siste4 principal~ ·cf aal.C)l bi~bonate • 

. ll'nCt Cl .APPLICA.TIOH O'I 
ON nm Cl.11.A.tffl or ml GROUllD WATER ..••. 

·--. - . -~- -. . 
limcpoU• &aervoh- UM1 q BUl. ru. Yer.. De pc,1.Jrta ot auipUnc ue 

ahcwn in figure 12. !hta ntn app.Uect to the $OU will ftl7 1a qu.11,7._ 
. . -- __ .,.. 

and will ha.ve a varying etteot cm the qual.1\J' ot the awr .ta '\be 

all11v1a. TM au. in Tule 7 1ncl:1oate tbat '\be mineral ~'\ ot '\he 

at. will be. 1.Ha ooneeut.nt-4 &\ hJ.ah i.v.is ct •tar 1n \119 resenolr. 
. . . 

Ii u the 411u'to w ·tar tha\-pl'Obab~ will~ uaed tor iffip.1.ion lteawso 

·ot 'lbe tbcxl of openUlJi the ruanotr . . • 

Tho •ter uaett for i~lon will ecntatn approximate~ ,00 w 
600 PJ:lll 41aaol"4 .solids. Thu wat.r 1a 1110N -411'1:k \ban -U. aamplu 

or nta tl"Qll the al.lurl•, w.t it 1• muikel.7 that 11\lCh clllui1on ot 

water :tn '\1'10 alluvia w1ll occur in Ula ttn-\ ,-ra ot irri&attoa. 

Ii wtll depem on ho..- m.ch • ter la appll.ed to the: soil. 

At the time of sampling (J.pr. 7-8_ 19,2) 1.be water in i.ba Smoky 



. .,. 

J - • 

-r"'" ..:.. -

. ,. - ·- - - -· - --·- - - - - . --

1. ail\k pon4 mar Linh'bo:r& probably beC8ll1l ••l V (table 7) 
. ~ . 

tl"Ca 1eep&p f1'Clll a neany oil ... u evapo:ratio'll })01'14. lpplioa:U• 
- ~., 

ot U'Tiga'\toa water '° the lAm4 Will •1_'\b.ff incn&lr• 1.be ~ow ot _· 

- at~ pond • 

• CHIIIIW, "1'Wff a, ml l'ATIB IK RELAnON m vs• 
_ 1:rlp.t.ton 

ilcox (l.948) d.eviaecl a qat.. ot oluaiflca:U.ou ot •tei-

. for trr.lp:Uoia ot •n awn&• ao11 buecl on specifi~c.on4uctuoe ct 
·;:,. ,.. ·-- - - - . . -· • -

peroamq• _ot 90411111. Thi• olu.Jt1t1tat1~ t• -..ittict.1. ad vo'tlld, ·_ • 

thmton, ckpe'n4 on the scil, .urtace U4 •ubaurta~ <biaf.nace, 

o.ropa grown, an4 ~ ,-amount of •t«r avatlabl.e. !be o1uaU14a\im . 
.... ., . --

. . 
-~- ~ '\be aura 111 the, tranopoU. Bueno1r., in. 'tale~ B111 Rivv1 . . . ... ' 

a:n4 {11 tlle allufl.WII ta eholm in ,t.aun 1'. ~ ftwi' auplu troll 

• • • • : \be Al.l.Wd•--... Iowa S.tl pero.ta'\ap of CM.M.lt• the -t.he ttm"tue • . ..... , --· . ·. . . .. - - ; . . -

4\lc1&nce of the awr fJ'QII th$1 -1.lu'fia oause4 the nter to be 

• clar.lttied t'rOIII ueol.lent to ~tul. Tbe water from wlls in U-• 
.. 

&llm\18 1• I~ cf poorv q 11t7 tor UTip.ti,,m than 1.bat 

auppliod. t.'t"ca ~ r.senoir. ~, tbe imp.ti.on quaU'Y ot 

ti. pound •ter a\1' deora.ae art.er ifftpticm with surface water 

beeaute ot the 'NIIOV'U or oolubre •tertal tra:a the soil. 

... - . -·- ·--·---- •• 
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._:;• .. · ~ °', 

I 
I 
I 
I 

I 
I 
I 
I 

I 
t 
I 
I 
I 

aboGt 1.bree-tou:nha of tbe- --,i. coata.1Md. ~ .._ ~ ,s­

bu4MA. lfollffer• • -11 tbl __. 'IOlal4 ~ eotwn!111 for 

ft't.iaf&etoJ:7 ue. 

• :,, '"' I-"_:: ..,-' ... 

at -u. ~ preobl4e the 4eft~ ot 1up npplia ot water. 

,. 

~..... .. . 
Howrte·, ~tel.1' 1arp euwu... ap to 1,.ox,,000 p.llot.18 1. ..,, 

an . be dewlope4 flrca wU. 1n 1ht lllltlvl'OII of the Sa>lq' Bill Vallq. . . . 

Iu &eMnl,- ti. &lludma u >rocru•i'ftly i..se F'C)duoUft b-oa Salt~a, 

to ·'\he Ianopolis Dua. 

the enes11cal cbanc-\ff ot 1.be nto.r .1.u th smoq Hill V.11~ 

!• auch that 't.-:•-t:1111-t 1a Nq,uiN4 tr.:Jt -.ey indv.ltrtt.1 ~ ' 
. . 

ad cluin.ble tcr c.tpat q,ppues.. Tb.fl fttc- .ta "17 bard -&ad 

contains • eona14 ne emum ot 1ro11, wlwtll ta · -~ -1 tor 

ac1N industrial • n. talpe&ture ot ilMt water, aboUt 60° r, 
1c eu1~1a tcw •-tr-eond11.1Cldnc. 

ana. are tA'l'Ol"Sble tor bTipttan '91th mrface -.t.r. Mosi of the 

tee area· a .ta \lndfflain b7 &l11lY1al. •'8ri~ which an nttt­

otent)T ~ -to ~• ~• it etnuent aeepe,ie 1a 

~ reta1'd94 bt ccntimled high •ta..- c.t \he &ltJ'q lfill JliYer. 

Aaeut:11l&Uou ot ailt. ad olq 1n aeudff aoara or the ri,v aq 

N4uc. 'the, penul>illV cd tbereby 1eaaa the dratnage c&l-'oi t7 

ot the allUYiia when those aa.J"S al"O ~. Sc:m arMS 1Nllrt or 

Lindabor; ue unh.~ble_tor iffiptiou because of tilh,t soil.a 

and ayMlinal. rock a'U'\lotUJ'H that inhibi'\ dn.imge. Plate J 

indicates t-ha\ the tff table ia leas 1.ban 10 feet belew the 

,s 



.,.,.., __ 

J 

! 

. 
appll~'\icm, ot 1 tllCll ot -~ •• !\a ta -~" Ml'Tioe PM 

' ". . - . 

ot 41.,000 &area. leoauae ~ ~ 2' l'IIICJJd .per &fflt ot ttrlp'Ucm 
-· . . . _,-. ,1:,,. .. ~~;:f - . 

--- wov.14 be ..a· 1n .. IIOl'Ul. ·-,...r, "- hon&n ta .ttlunt ..,.. 

: •P·~ ,lrrlp~ ~~b~ ~~to~ .2',GOI ure-tdi 
- •, 

·,' _: .. -~~• .. •. ··r' _ .. ___ _ 

.... - . ,. 

·_:_··~-c~---~ • _ ·• ~~ CJl_ \he pound ~~- of ~ -~~;,~i, ~ O~iMf __ 

-~ -._lee iuen_ in. AFll 19'2 ~ ~Janna sute 0eo1c11-1 • 
. , • . '. ; ~- • . 

. ' . 
allU'd.a w.-.w, 1t u t.hta· vea that Y111 be_,., .tt•cted b7 

imp,1on. At41'\ional. 4&1- ..,.---~ .troa •te ftlllla trom . . . . - ~ 

tbe ~ Hill ltlver_. l'aaopou. ~,--~ • " ..-u. ~•tnk· l)OUd .. 
' •· - . ' • ' ·:· ·_ ·;f. c' .• _1·.;·•-1./:-::· ~-; :,,,..,_ . ' .. .• · .. •'. ~- . . • • • 

-· ~- data will 01/'ft ._. ·• pt4• -to· hture _,. ot-~ ata 
-, ~ ~ -.• _ -~ --· 

- ;·- ' . . "' .::~_ : 

in the tlffA end _ u a ~1• ttir; .ia~U.~' of -'iu .rtut ot iffi-
. ' " - .- =. " ,._ :, .• - -

• gatloa on tM chffd.oal quaU\i of attir la tha -.i.llfft-ua. The aon-
. . . ._.,, - . ~ -., -.. - . 

. ~ , .. ; '-. 

oem:n:t!a ·\>f 41nolwt aterta1 :la •wr ot ._ Ulw-1.wa pl'Obal,11' 
. '. ._' -~·-•·_._·-.,, ~ •·•:·~·: ~ ·"'' >~<~ ;'.. -· .. :>·::~·- ,. --~, :...: ~ : .. ___ -1. 

_ Wf.11 inm.-eaao ~ ~ih_ -1.nipttm an4 .. "- nter l.N• 

• des1r&lll• tor·-~ ~~U•·~ -~itc w. RoftftJ"~ 
• • ! . ... ' 

th • -~-.1 quall'f.7 of the wat. In -the· ~ :11111; ~t.-lq 
• ' • • _,· ' . ~ • • ~- • • .• 

1raprov• w:l t.h irr1p1i1cn. 

The a1ak pond u- ~borg be.eme saline trca Meplp from 

au oil wU 1llporat1cn ~. 1'hu pCl1.4 and~ Uke it will be 

voublume atter f.rrlp.tton stet& unlea adequa:ta drainage 1• 

prorl.d.&4. 



• 111.XJlDS "' Rl.14 • 

tntonaUOD ~ io 1J9 •U. ~ t:1r ~ 
- - -- ... 

m the ltanopoU. Vllf.1; 1• uwlat.ct en tM ~~ Pl&a (Tule t). 

n.. wll ml!ftMH UN4 ta -W.. ~ pu '\he loct.Uoll ot wlle ao- . 

GOJ!'cltn& to GeMftl J.an4 Ot~ie. ""9J'I' &:S deecriW in U. ~. 
- . ' .. 

• The •Ua an Uned in Cl"dft" b7 'townlhl,a -~ DOl'th to sou.th &DA . •• • • 
.... 4, • • • • .. 

tblu a '\owuh1p "- •ll.e· IJ'e line4 ~-- • . .:.._. 
' .· , :-... 

in the oral" ol '\be ne\um.s a4 th• n.:o&• •ad ~P naMN an .. .. - .. 

,·· 



• I 

I 

I 

I 

- . 
lhlt\ an tawlate4 en \be 011011, tollowin( papa. n cbNn&t1m-ftll 

prcana -.u llepn 1n \he ~11• ua.t-t 1a '\he sp:rtnc at 1946 .,.1th '\¥ eon-

- •tnot-t~ -ot 1S v:f.wn well.a. Duriug 19'0 a.i lffi>- ~tAcli\ioMl w11s 

'ftN coutTv.cr\e4 1>7 a Je"tnc. •thocl• - • I 
' • , ~ • • • r •, • • ,._ 

~-!he ~\ion ~ ~ wll.S ls eown ln Pll.\M 2 a-nd ) u4 d•\t ,-r-

tainlnc "° i.beil J.• liwa in table ,.. 'flMt wll.1' are Uriad in C?'der b7 • 

towashtpa troa DOrlb to aouth anct l>7 nnae• tra un to wat. 'thin• 

~ the7 are liated Sff!al.11' in 1.h• arcter· or the notions. 

. . 

. . 



Table 9.-aHOl'd ot n.'\a-1..,.l WJIUN!Dl!tnU ---
14-2-194.c. .... _. . ---~ Wa1-r 

f 1111 :i.m1 Dul JIDJ. ·aw 2ml 

I 
la. 24, 1,,1 12.,a '"· 26~ 1,,2 14.1, lu1T23, i,.40 
MT2 i6.;J6 . lane 9 13.,0 AF· 7, 1,,s 20.u 
Aue• 1'7 4.11 hp\. 22 14.98 ADI• 19 ..,., .. , 

f· ·- i.~ Cot. l 4.29 . Jan. 10, • 1"3 16.,4 

·· ·• ··• · t • 

19:rt, , .. 11:tr U • - 1"1.15 p 

~J()ocl • 
. . . . 

- -- . -- -----•- -~- --- - . . -

· I Jan. 24. ~"1 u.,o , • .,. 26,. 19'2 .u.u N172) 14-46 
1u1y 2 U.6'7 ---~, ,.,1 Apr. 1, 19'' 1,.91 
.lug. 1'7 

. 
2.'2 s-,, .. 22 u.,a Aq. 19 17.71 

I 
Oot. 1 1.u Je.10, 195, -14.0, 
kl, 2 ,,ll Var: \l µ,13 

u-a-:n o. 

Oct.. 1'7, 19,0 6.10 Feb. 26, 19,2 10.79 July 2' J)q 
luq 2~ 19Sl • ,.s"7 ·June 9 U."19 Apr. ,# 19'' Dr.,' at 1,., 
~UC• l.7 10.06 a.pt. . 22 ' 1'-4'1 Aue· 19 • 017 

- - . Ce\. l 9.'7 Ju .. 10, 19,, 1.4.1.2 
IIRJ:, , 9,49 ' Mer, 11 16,17 

u,.,-a,a«. 

.;.. lu. 24, 19'1 13.14 J'o. 26, 19'2 7.1, I\JlyaJ 12.14 
hlya ll.97 ;June 9 47.89 Apr.?, 19'j 16.19 

i . .1.ua. 11 .oe a.pi • .22 9.,a • Aul· 19 1,.2, 
;. Oct\. 1 .62 Ian. 10, 19'.J U.61 

lk>Xt 9 '.\,M Mir, J.J µ,u 
14-,-,t.1,1,. 

' 

~i. u, 19,0 11.3, IGY. 9 a.06 Ma:r. " 
,.,6 

: ~-: -: ; : .. ~ 2. 1.9'1 16.U .. re1a. •~ 19'a .,.s, 
.... 17 . • a, . .1ule 9 2.32 
OU, 1 1,,, lll, lQ. i,,1 ,,u 

1,-2-6aa. 

I 
Jc. 24, lffi 1'7.04 Fe'b. 26, 19'2 1,.0, July z, 18.82 
Jul1' 2 - u.u Jlme 9 l3.'4 A.pr. '• 19,j J)ey at 19.5 I 

I 4q. 11 6.:,0 a.pt. 22 16.?0 4ug. 19 Dry i 
I Oot. 1. j.9() Ju. 10, 19,, 18.14 - I 
I ICra, ! a,u »ar, lJ lf,4': I 

I 

I 



i . , Ta~le -9--(ConUnued) 

154-644. 

Pia 
Jan. 24, 1,,1 
l\J.172 

Water 
lfD1 
16.1' 
10.74 

t·"" -· · Alai• 17 
I Oti, 1 

4-'I 
· 4,12 

15-2-l?oc.l. 

1'-2-Uo44 

lloY. 9 
..... 26. 1,~ 
J'at 9 ' 
atP1, U 

• 

'tar' a.ter 
1,utl . PIH 1ue1 
e.16 lu. 10,. 19', 17.96 ,. 

16.'9 Mar. 13 1a.1, 
12.61 · ~23 18.09 
17,Ql 

. ,..,. . 



:-._:-.-·-

I • 
i 
I 

l 

U-2-18cdd~(Coa11Jl\llld) 
Table 9.-(Collifnved) 

hwr i 
. J.ml I Ratt 

·OY• 23, 19') 
I.Pr, i,, 12"4 

.- 1ta,· 1 

. ()et. 19, 1950 
Nq2, 19'1 
Aq. 17 
Oot. l 
IPY, 1 

11.0, 
.. 20.06 
: i,.,o 
-J,11'6 

u.?O 
16.)6 • 
U.12 
a.a 
7,92 

, •• J6, 19'2 
i-. 9 
Sept. 2Z 
Ju. 10, 195, 
'IR::U 

a.n 
8.61 
8.81 

'·"° ,,,, 

7/ 

' . 

~a, 
' .\pr. ,, 19'' 

Alli• 19 

: 16-70 
i ia.o, 
.; 22.40 
-. 22,U, 

1,.,1 
16 .. ,0 
11.19 • 
12.tn 

I E 



I ., 

:::;=:;:~::: ·. ~ -

.. 
·::•::: _::~: 

Tab1- 9.-(Contiaued) 
1'-2-,~-

f Pl\• 
()ot. ,, 19'0 ; 
~ 2, 19,1 . • 
... ,.. 17 
hr, 9 

Jm .. . 24, 19,1 
~2 
AUC• 1? 
Oe\.. l 
lu1 ' 1'-3-Uod. 

lan. 19f 19'1 
:~2 
-AMI• l7 

1'-J-l2d4. 

Jan. l?, 19'1 
Jlll,J 2 
·•ua• 1'7 
-Co'\. l 
-Ma, ' 1'-J-l)oo • 

Ian. 24, 19'1 
;J\117 2 
_.Aq. _ 17 
·0t:t, 1 er 

Bsn:, 2 

. • 

W&'\er . 
kDl ha 
D2? .60, ,..i,. 26, 19'2 
12.44 : S.p\. 22 
u.12 -i ,-.. u,, 195, 
1t,,92 : Mir, n 

19.13 V.b. -~ 19'2 
18.00 lune 9 
10-.21 ,.,"· 22 ,.n ,u. 10, 19'J 

%,:JO · lfarr 11 ~ 

. . 

16.21) 0oi. 1 
19.94 IIO'J.-, 
l!,91 lWW!,Dn 

]4.06 r.i,. 26, 19'2 
18.87 

\ 

.June' \ 

}._ 11.,, Sept. 22 
10.,a Jo. 10. 19') 
JQ,U IR: u 

16.02 :Feb. .ii,. 19j2 
20.04 J-=e 9 
13.09 Sept. 22 

.10,:n lMt JD, "''· ll+ti lllr· l.l 

, water 
i , ltul pate 

• ' 

U.'6 ·~ JJ 18.8'1 
10.a, Apr-.t1<?00 -aa.69 
l4.6, Aua-19 • 23.,a -
16.'74 . 

;.. i1,,o ·' 
• d 

~ ... 

' i,.a, .-.- ~. -- 11.,0 
t· 

14.a, .• . 
' MeU _, 

-
r 

= -"' 
> 

1'.i, NJ:62.1 20.0, 
1,.10 • . ;,. 't /?.S-.:!>-_ a,.12 

f . 
u.n ' . .1111.19 -~ • . 22.,0 

i 19.20 ' 
t f 

~ ,,,,, ~ .. 

, .. 
u.o, M7 a, 20.24 
12.71 AF• 19, 19'4 2).,, 
u..19 Apr. 1~ 19', 2'.80 
Ml,2Q tht• 1tnt a:t 
lf,'4 



' ' i 

l 
I 

Table 9.-(ConUnued) 
1,-,-24444. 

hter • 
, . JJ&tt lntl : 

;Oct• 4, 19,0 
·Juq 2, 19'1 

·•· 17 19:rt t 

Dt\t 

Ja. ,. 194& .. , 
Jlq 28 . ' 

lC• 6 
Sept.. jO , 
I>eo. , j. . 
AF• zr. 1'49 : 

Na-' l . 
.... -u ... ·~ :.' 

. 't 
Ori. 24 - ... ~ •• !;; 

' nee,. 22 \ 

Feb. 4, 19'0 
Ila%". 6 
Avr• 11 
liq ;1 
Sep'\. 19 
let, 2Q 

··-lm), · t h.tt 

11,21 I 8 • • 

21.,, ~ , ... 24, 19'1 } 21,.47 i 

2,.48 7 111r .. 1, j. J6.74 ; l 
,8.74 ;; 

IIQ' .. 11 2S.O) J ) 

t "·" JQ1y 2 ·~ 2'.'1. t 
1, t 14.,s " Jal¥ 2' . 20.22 ' 
' 

1 t 

t > 

a,-40 •• 1'7 .f 19.6, ' -1 
~ . 9 

24.at 1 "°"· 9 ~ 1'1.'J"I s l 

24.,a .. 1- , •.. . 26, 1,n _ t 19.138 ' t i 

u.49 · ·1vm 9 . ·19.00 . 
·t 1 

26.01 t--·~ Sept, Z1 , 21.s, ., 

2,6.77 l J&U. 101 1,,, 1 23.'4 ' 
26.(JO Min". 13 u.os 
26,:TJ July a, a,.oa 
26.6' Apr. 7, 1"' 29.0, 
26.'10 Alai• 19 :,O.J, 

. 26.02 
1t,M 



.Tabl.4 9.-(Coniinud) 
16-2-'lbbb .. 

! l&-ta' 
Pill t 1ml 

• . oot. 20, 19,e 26.,o 
lul:¥ 2. 19'1 i. a,.42 

l J.q. l? i 18.'8 • ~ 
; a.,. 1 f 18.at ~ 

• : IPY, 9 ' 2P,U : 

16-2-180.40. 

Feb • . 26, l9'2 
1Un• 9 
Sept. 22 . 
Ju. 10, 19'3 i 
lt?t u • 

. - ~W2" 
lfftl hH 

26.JJ 
26.,2 
26.52 
a,.'4 
26.18 
24.a, 
2,-41 a,.n 
24.;n 
22.28 
24.s, 
24-6' 
24.40 
2,.,0 
2,.00 

• .lpr. u 
lla7 ,1 
Sept. 19 
IOY. 20 
lo.. 24, 19'1 
llu-. u 
~18 
hl7 2 
3Ul7 24 
Aq. 17 
0o1.. l 
Nov. 9 
Feb. 26, 19~2 
June 9 
Sept. 22 

a, • .20 
a,.10 
20.,1 
21.'6 
a4.69 
2'.U 
22.,0 
18.Zl. 
13.0, 
u.76 
12.44 
11.97 
22.,i. 
21."N 
2,.01 

■ 



I 

I ' 
I 

tui.. 9.-(eontinun) 
16-2--lllaoo( Ccmtimled) 

' Water 
!.11DJ. : 

lal.J' 2' Ian. 10, 19'3 
Mu:, ll APJ:• 71 l!22 

..... 21, 19'0 
• ,:J\&1:1' 2~ 19'1 

,A.q. l? 
()et. 1 
Jo:r,t ·, 

16-J-]Jab'b. • 

Qot.. 19, 19'0 
Ju.~ 2, 1,n 
A91, 17 

2).l') Fel>. 26, 
u.40 "'1M 9 
1-44 a.pt. 22 
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Table 10 (CoDUDU4) 

\. 

''''*'° ''" ' 
- ,,,, . 

''" 9tS? · 

91'8 

''"' 1.0tQO 
.10l01 
l0s02 

10:04 
10106 
10,oa 
10&10 

_: .. :io,u 
10116 
10:19 
10,22 
1012' 
10:28 

lOa,O 
1013, 
10140 
10i.4, 
101'0 

22~'6 ... J.? .. - _19.04·~~· ••• 1.41 •-'° · Llt9 
22.4' -,.a • • -19.u 1.41: . •·•• 1.,t -aa .. n · -·, ,.a, -- . '.1,.u .... ·_. 1.,, • •·• --1. w 
22.,a • • ,.86 .. 1,.,, , 1 .. va •· - .• ao.n · • .. : 1..91 
22.ff . • ,.91 •• -~ 19.,a ..;~-~-- J.M • a.ff-·:: ~ --1d6 

,.91 . . 19.,a : ·1.-,, · • .. ,, 1.88 
,.,, . 19.41 •• 1.?1 ao.a 1.91 
,.,, 1,.,, 1.12 ao.n. 1.,1 
J.9' lt.48 1.4, 2D •. a 1.92 
,.,, 19-49 J..16 . . ...,. 1.91 

• j' ~ 

22.64 • ,.. · . . 1,.,, 1.90 •• ., .1.92 
1.99 
2.CO 
2.00 
2.00 

n.6? 4.01 -. 19.49 • 1.86 -· ·:... a.,to 
22.69 4.0., , Cr •· 19.'1 •: :•• •• 1 ... . ·• ;•• I0..91 
22.14 - - ,.oe , 1,.J4 . ~- 1.,1 • ; .io.ti 
22,/14 : 4•08 . •· .. -, 19~'6 .·~ - •:_1.9' :~r : .;.,-= .•• 91 

. • ~-. ~ ~-- • " 

22,'16 
22.'1'1 
22.,a 
22.79 
n.a. 
22.a · 
22.,, 
22.34 
22.a, 
22.86 

4.10 19•'6 1.9' • •. ,, 
4.11 i.9.ff 1.- a, .. 97 
4.12 •. l9.ff 1.94 I0.99 
,.u · 19.,, 1.94 a.99 
4.u, 1,.,, 1.94 . 20.99 

4-16 
4.17 
4.18 
4.19 
4.20 

19.61 
19-62 
1.9.62 
19.63 
19.64 

2.04 
2.06 
2.os 
2.os 
2.os 

2~10 
a.u 
a"" 2.1, 
2.16 



hbl.e 10 ( Centinue4) 
hllLlMC . 

... ... - . -

-.. • 10,,, 22.91 -~ _ 4.a, • 19.66 _- . a.o, 21.09 2.11 
. -u,oo .· az.91 -~·4JS 19~,o ~---, .. ,,.2.01 21.0, a.18 ·_ 

,.,. ·-~ •• •• ·. • . -·:- UUI • U-.94 · 4.21 . 19.?J ·····-_"·2..3.0 21.10 2.19 · 
~-:., -_- :.· ·"'~:--. ·_ . 11,a :-· ,. ,i.94 . .- . -, 4.21 ._. 1, • .,, , 2..1..0 . 21.10 2.1, 

• : • '·f,_ -, , ~ .=-- ~..:; ~_;i- · · Ut,O .• : ,~ 22.94 _:.. -.:. -~ 4•21 _ -·---"""·19.?J .c-:,._--. •. a.1.0- - - - 21.12 - -- 2.m - _ _. 
• ._l•!i; •-~• r._· 1,; •• , • I' • ·f • • • • '._ ' 

• ·:· />~ ~~ -ii;;o . • • e ·.01 -_ . ~ 4.,, • 1•·" - z.u 21.1, 
-- -~~--- -uiw.11. i,.01 -- - 4.:,, 19.so a.iv -21.16 -

• 12,,0 ··a,.01 4.,, 19.82 2.19 21.16 
au. t.,. 19'1 12,,0 a,.06 _4.40 1, . ., 2.20 n.21 

1120 a,.07 • 4.41. 19.8'1 2.24 21..26 .. 
· ls,O • 2J.08 4•42 

• Isa 23.12 4.46 
2d0 • a,.19 · 4.J" : '''° .a,.21 , .• • . -4.ff 
4110 a,.~ • . :-:.4~~-

~ T 

. ,._ ••• 2'JO . -~- 4,.'4 
;:-

. '''° -U ·" -• ~ - 4.6t • • 6al.G a,.36 • • .- 4.,0 
.,. a,.48 . .-- : ,.,, 

1-n. .. 10. 1,n 12t00 ■ u.,, .' - · ,.99 . 

· • 410ll..ll. a,.76 . •. · ,.10 20.62 
1100 z,.14 · · , •. 1, . 20.,, 
ti,o a,.a, - .-,.n 20.ea . 
1.,,oe.11. 23.97 , •• ,1 • • ···-
·,,,o 2'~ • .. '·'° . -,.,;, _· 

. , .91,0 z,.u-, . •• ,.'2 21.ct4 ·. 
l&1l~ u, 1.9'1 • · ,i,aa,J(. z:,.27 :•.· · ,.61 • · 21.1-r • 

· · · '''° . a,.34 . ,.67 n.26 •• 
-

2.99 -21.19 ,.u • · A.96 
,.19 • a.• · 

•. ,.21 •• ., 
J.29 · • •· 12.16 • -

:,41 • •. - ta.-16· 
-,.'4 ·: •. . . 12.,, 

-·,·"· 22.37 
_,_. •topped _&'\ 9:,0 -'••• Dftwdowa eol.W ta Naldual 4n.'1'4owa. 

.... '• 

laa. U. 19'1 91'°'-JL 24-41 • 
91'1 22.u 
91,2. 21 .. n -
ts,, a.19 
,,,.,. . 20.69 

, . .,, 
,-4, a.,, 
2.z, 
2.0, 

20.'6 
ao.21. 
19.91 1,.s, 

2.,, 
a.,e 
2.,, 
2.22 

a.,, 
2-40 

'·" .. a.4v 
_1-48 

C l.,O 
2.n 
a.ff . -
2.61. 
2.69 

1.18 ,.o, 
J.O, 
,.u. 
J.2'-

,.2, 
'·" ,.,6 



Well U. C .. 

_ • . · . .-..: . W•U Cl · · . Well ca ftU C, • 
• ··-· -~- ____ ,o f'nt wn . 100 fff\ _., . -- 200 tee\.,..., 
• alt1Wtte 1,244.J . · &1.Utud• ·1,243., •ltl\uda 1,244.6 

Depth to . • · . . hp'\h to • ~th 10 • 

Pl\t 
• ·nter lewl~ l)raw4ou, •"- J.nel, Dft'lfdolra •ter ltmtl, Dn-.low'n,, 

v, · ·ens ,111 rm . tns , rt,t rtt\. 
,,,, · - ».66 . 2.00 19. 19 • '2.16 . . 20.,0 . . 1.'9 • 
9d6 ••• JD.63 - l..97 - 19.ff. 2.14 · 20.,41 1.s, 

. 91'7 •. • /20.'9 - 1..9.J 19.70 2.tt'I · 20-4, . . .- ~1.'4 
.:, ·'.-·! _ : , • • • • • • • : _ t:'8 _ -. . / _ m.'6 -'.' , -1.,0 " __ 19.61 . _ a.o, _ 20.0 • _ ~":":1..,2. ,-_~"'" 
• •• : -~· ...... : ... ---7-. --"-;.--9,'9 .,--":-- m.,1 -·-· ~'-1.a, ----~-- 1,.,, --~ - 802. -- ~20-40 •-:- - 149-·: -

• ' . . , . . .. .• 

10100 • M •• 20.,1 . 1.ca 19.,1 • t.98 ao.,a · • . 1..,., 
10t02 ·--:. -Z.J,7 · 1.11 - 19.61 1.91 a,.» . · • " ,..« · · · 
10,04 . 20.,46 • • 1.so 19.61 1.91 20." i..u 
31.):06 m.,o 1 •. S4 1,.6, · • -.2.ao ao.,, 1.,1 
10,oa .aw., 1.a, 19.,c, i.96 20.» 1.41 

. ; 

10,10· -20.48 1.a 19.54 1.,, . 20.,i 1.40 
10,u· 20.46 - · • 1.so 1,.,, 1.92 20..29 1.,a 
10:1., 20.,, 1.10 19.,s 1.,a 20.29 1.,a 
10t19 . - •. 2().46 · LIO 19.'4 1 .. 91 aQ.28 1.17 

, - 10120 - - a>.J.6 - 1.ao 19•'4 • 1.91 ao.27 1.u 

_ : c.1.n -
-1.zs 

. : 1.21 
- . 1.27 

·1.22 
- ,,_ 1.1, 

1.08 • 
1.oa 
o.98 
0.99 o.,, 

. o.a, 
0 .. 68 
o.6, 
o.,s 

.• o.,o 



hble 10 (CcD~:IJmlcl) -

11111pnu'\tl4•'\9t,O ..... • ·. 

9d(hJQUl19.2a 0.01. 14.6'1 • o.oo . u.39 o.os 
• ,,,1,00 19.27 0.09 18.6? o.ao 18.4? 0.16 
9dli,O ·19.,0 0.12 . 11.,, .o.oo 18.'6 0-fl 
9i'2aao 1,.,, . 0.1, 14.67 - o.oo -18.6:J 0.J2 . 
9tS2t,O 19.'4 o.16 18..6'7 o.oo U.66 o.,, -

• 91,,100 1,.,, 0.11 18.67 10.00 18.68 o.-,, 

''''''° 1,.,, 0.1, - U.67 0.00 u.,o • ().'9 
91'4 19.'6 ··.•. o.u . lC.67 0.00 . 1&.72 o.u 
.91" · 1,.,,, 0.19 ia.6'1 O.GO .. ,, . · .. .. o • .u 

.- - 9i'6" -- -i9.-,, ··-- ·o.n -- ll.67 : :.; ·._ -o.oo • ·:r-, . l.8. '6 0-4f .-.,,., i,-~ . •• 0.22 1'tt:6' . ··~ . ,,.. 18'7 .. 0.46 . , -·· . . 

9s'8 - 194) 0..22 18~61 0.00 . 11.,a ·: o-', 
9t'9 19.41 0.2' 18.61 0.00 18.'9 .0.41 

lOJGO 19..U 0.24 18.67 o.oo- l.LIO ,.,. 
10t01 19.42 0.24 -11.68 .. 0.01 u.n ·o.,o 
10102 19.i., o.a, U.6' 0.01 is.a a.,1 
10104 ~ . .., o.,r, 18.68 O.ol 18.84 .. ,, 
10106 19~ o.,o 11.61 · • .. o.m. u.,, 0.'4 
10108 1-9.,0 . o.,a -UM • ,.·_:._ .. O.Ql • U.87 . o.'6 
10110 19.,0 . o.,a u.61 "· •. " O.Dl. - u ... . o.,e 

.. 10:1' ·_19.'4 . o.,. ~.68 0.,01 u.,o ·o.'9 
~ I ~! ·, ~ r·>. - '"·· .... . .. . . 

10:l.6 ., _19~"4 · 0.36 18.68 • 0.01 11.91 o.60 
10tl9 19.'9 0.,1 1'M 0.01 . 11.94 . o.6J 
10122 19.60 0.42 .18.69 0.02 i,.94 ·o .. &J 
10t2' 19.62 0.44 u .. 69 o.oz ia.,, 0.64 
10'28 19.62 0.44 18-69 0.02 :ia.w, . o.,, 
lOs::10 19.63 o.i., 1'.69 o..oz • ·18.9'1 . Q.66 
10:31 19.6j 0.4'1 11.,0 o.o, 18.99 0.68 

. 10140 . 19.66 0~ l.8.'1. 0.04 19.ol. 0-.'10 
10·:4, 19.6'1 0.49 18.72 o.os 19.02 0.11 
lOdO 19.67 0, .. 49 1,.12 o.o, 19 .. 02 o.,:z 



1'•11 Line I) 

- lt,O · 19.99 
, • -· , . 1120 --20.04 

: · • ·· >· • -2,,c>- • ao.10 
· · ,. . · · '''° - : 20.14 . 

• •• :; •. •"4 ,,v _._. :. .... ~ .. ""' ,Mlt -·_. 
~ ,_ ~ , 4 ' , ,. , .... ..._, lfil#fHllal 

• ____ :~d-~-·-_- a,,cp.-. m.u 
. ,,,, . . :ao.,. 

~, ~' - _. - . 7 ·6'10 .z.,, 
lsOO . ID•" 

Ju_. 10,- 19'1 · Ui.00 II a:,.74 
4-tOOlJL ao.97 . . 

asoo 21..oe '''° . -:11.1, 
lt,atJI. 21.29 
· '''° 21.40 
91'0 • 21." 

. ,. 

..... ~ 

20.20 . - 1.,, 
20.a _· • 1.,1.· 
m.u -• • 1.u 
10.'4 --~ 1.97 -

• -m.6' _ .. , •. an --
... ~ ' :;. ·-., + 

Jm. u, 1m _-_ ,,,oa..a.. 21.w - '. ... a.,1 _ -. 20.ai -~ - a.14- . .-.,, 
,::;:.-; - · :· ·.' .. ttJO ,.··n.6J . •. •. -.. ,, - '.:./ .... •a\;;., ·a.a, ·_ 20.~ 

Puilp eioppe4 a<\ 9:,0 .l..M. Dra1'4oft aolaa u NJl!duel dn-wdoa. 

1.,, 
1.n 
1.-81 
1.87 
1.-92 

2.04 
2.89 

Jan. U, 19'1 • 9t50l.lL 21.IJ • z.65 • a,.90 2.23 20.40 2.09 
tan n.,2 2.'4 z.19 2.22 20.'6 2.0, 
,,,2 21.41 a.a, •·• a.21 a.ia 1.a, ,,,J n.'6 2.11 20.a, 2.11 20.09 1. ,a 
91'4 2)..'4 2 .• 16 a,.44 2.11 20.04 1.7) 

.,~, 21.,2 a.u -
9d6 21.,0 2.12 
9:'7 21.27 -- 2-09 
9:'8 21.26 a.aa 
91'9 21.26 2,08 

10:00 21.2~ 2.cn 

21) • ., 2.16 
20.81 2.14 
20.80 2.u 
ao.80 2.u 
20.?'9 2.12 
20."78 2.11 

19.99 
19.96 
19.94 
19.9J 
19.92 
19.90 

1.68 
1.6, 

- - l.6J -
1.6a 
1.61 
1.59 



· • · .. ·: Well 01 l'•ll D2 Yell D) 
-:,,:.· 100 teti .aor\h 200 fMt. north 200 fee'\ !20rtb 

- -~ •. • •• ~ • -&11-1'\ude \.244-4 • - • al\iWdtt ·l,~3.9 alt.i-- 1,243.7 
. :· J)ep-th '° -if• Dep1,h to Depth to. 

•ter .in.J., J)ra.wdcml, ater JAftl., Dn'ldown, at.er lffel, Dra114own, 
TIN ins • • tn; tat. tat cu1 . tnt 

·~·- 10:02 21.21 2.0J '1/J.ff · -2.10 19.89 l.'8 
• 10s04 .. .. 11.20 • Z..02 20.74 2.0? 19.47 1.'6 

10106 -- : 21.20 2.02 20.,, 2.0"1 19.86 1.,, 
, •. 10108 . < n.19 2.01 20.72 2.05 19.85 l.'4 

.... , ... -·~ .. --:·•- .;..~ .:· .. ';,. .. .. ~ . --~ - ....... ~...... .. . ,...._..,.,_. ~~ ~ •·\,..::, 

.'. -.,_ ..... ,._ ·:~.~: .... icii10- ~ 21.16 1.99 20 .. 71. 
.··"~. --:~ : . ~ __ : ~ lD1U • • . 21.1, 1.97 20.68 

.:...:--_t· '-~ • -<> • .- ~- \ 10i1, · -- n.u 1.97 20.61 • 
• • · • -·' l0il9 21.14 - 1.96 2>.66 

• • • • • ' ; ,: • •, T • •• •, 10120 • • - 21,14 1.96 ~-66 . 
;.,,\ .... :,,~: : ·:·.( _--~ ~-·· ... . _· •• _. -... -· 

' · '.:'' · ·101,0 21.12 · 
.. . • . 10t40 • 21.11 
·--:-- . -· ~ ·-· :- • ·· lOdO . 21 .. 12 

_ " -;--~- ~::·,,·=; ~ .L:~ _·· 11100 ·., ~ 21.U 
..• ~ _· ;· -. ~-; -U-,o&..~ 20.91 

.. - ~. . . . 

a).62 
21).'9 

-20.n 
20.,, 

•. ·.: a:,.41 

2.04 
2.01 
2.00 
1.99 
1.99 

1.9, 
1.92 
1.90 
1.88 
1.81 

12tOOloan 20.9' 1. 'n • • : _·. a:,.42 •. · - -1 • .,, 

.,__ 12. 19'1 

Jan. U, 19'1 
., 
, .. , . 

1t,0,.11.a>.a • 1.'4 • 20.r,. • -. 1.60 
·as,o 20.,, •. • ., 1.,v - • ·:. m.a, ~ •. - . . 1..,a 
·:,.,,o ·. a>.69 ' J..'1 20.14 • .. • -·1.47 
1,1,0 z.62 1--'4 • 20.u .. 1-44 

'''° a).'7 1.)9 20.0, 1.,s 
9&,0 a,-43 1.2' 19.92 1.2' 

-91,a&JI. 20.M . o .. n 1.9.'6 o.89 
• 1,,0,.1(. 1.9.97 -0-?9 . 19-46 o.'19 

'''° ·19.8,S o.?D 19.41 0.14 

91,<)A .... ~9 .. ,i :. ~ o.n 19-24 o.,.., . , ' • ... -. ,, ,, 
,, 

. .... 
•: ' 

t'l ..,:,, ....... ,, , , 

.. 

98 

19.84 
19.82 
19.81 
.19.SO 
19.79 

19.'15 
19.72 
19.69 
19.67 
19.61 

1,.~, 
19.42 
19.136 
19.32 
19.Z'I 

19.24 
19.14 
18.9'7 
18.93 
18.89 

lS.81 

1.~, 
1.51 
1.,0 
1.49 
1.48 

l..V. 
1.41 
1.)8 
1 .. ,36 
1.)0 

1.24 
1.11 
1.0, 
1.01 
o.96 

0.9;J 
0.8) 
o.66 
0.62 
o.,a 

0.50 



Table 11.-1.Qa ~ vii, gbaflD4 dvr:lv 3M lalm Wli;l,1pt WPR\M itll, 

toe of Caap !hillipa nll 2 (pap.4 •11) • 

Clq,. 'broweD .. ••••••••••••• .. •••••••••••••-•••·••• •• 

Sa.nd, coarse, ooa~m ol.A1' ~ 

Saad, coana, u4 IJ'&ft1 

Clq, •ott, l>lu 

• Sod and gr&ftl 

Well Line A 

Silt, &rnY•••••••••••••••••••••••••••••••••••••• 

Silt, buff •••••• 

Cl.a3', ffftlll, silty 

Silt, samy,, Nd-bJ'ottn 

Sand, tine to •1.Uua 

Silt, cra7••••••••••••••••••••••••••••••••••••••• 

Sllf., butt 

Clay, •11 t.Y, -ereaa-ooloft4 

saud, tine to llldta, ail~ 

Sand., ClO&l'le to eoarae &r&ftl 

Th1emu•, 
teet 

19 

6 

' , 
19 
.,_, 

' 4 

1.~ 

1., 

14., 

' 
' 4 

10 

9 

4 

Dep\b, 
teet 

19 

2' 

28 

31 

,0 

,1., 

' 7 

s., 
10., 

2' 

:JO 

17 

26 

30 



- ... ..,: ., 

Table 11 (Cont.tnued) . 

Loa ot nll .0 located 400 feet ee.n ot ~ wu. 

Silt, araY•••••••••••••••••••••••••••••••••••••• 

Silt, buff 

Clay, •il ty, cre..,_oolored 

Send, tlne to Jllldia, au t.y 

Sand, ®ane \o CO&l"N O'llftl 

• J'ell Line B 

toe ct 1r•ll Bl l.oa.wd ,o tett. south ct .pumped well. 

Silt, gr,17•••••••••••••••••••••••••••••••••••••• 

Silt, butt 

Clq, ailV, GNUl-00101'94 

$&114, fine to 11141a, ailt.7 

Sand, coarse to ooarse IJ"&ftl 

1.,¢g ot well 82 located. 200 tM"\ ao1nh ot ~ nu. 

s11,. '"1'••··········•·•·······•·······•···•··· 
311'\, butt 

Clay, •11'\y, ~ 

S.nd, fimt to MditJll, SilV 

Log ot ••ll BJ located 400 t et. south ot pllmped well. 

Silt, gr&J•••••••••••••••••••••••••••••••••••••• 

Si lt, but! 

Clay, s 11 ~, crea.Dl-()01.ond 

sand, tin• to mediwn, •1lty 

Sand, coarse to ooarsc ~vel 

Thiclmea, 
fn"' 

2., 

,., 
1., 

16., 

' 
, 
' 1 

1? 

4 

' 
' 1 

1'1 

4 

l)q1,h, 
ffft. 

2., 

., 
s., 

2'· 

:JO 

' I 
· 9 

26 

,a 

' 8 

9 

26 

:,0 

, 
1., 

9 

26 

30 



;:, .:;.:. 

Tal>lo 11 (Cont.1nued) 

bll LtM C 

Loi of" ll Cl loaclted so tfft ·••"t. ot paped ~u. 

Silt, .raY•••••••••••••••••• .. ••••••••~••••••• 

SlU,, DU butt 

Clq, ailV, cnaa-coloNd 

Sand,- fin• to adiwa, silty 

Send, coar•e to ooua• pa'Vel 

Lo& ot •ll C2 located 100 fM't ..... ~ ot ~ ·..u. 
Sil~,~-••••••••••••••••••••••••••••••••••• 

. 
811-L, wtt 

Cla1', silt,, CINQ.-001.orecl 

Sand, tine 't.o aod1ua, silt,' 

Sand, ooun to fine a;ravel 
r 

,.. 
z -

Loi of wll c, lceated 200 teet wen ot 1)ape4 wu. 
Silt, t:rl.Y•••••••••••••••••••••••••••••••••••• · 

SUt, butt 

Clay• ail~, creaa-eolONd 

Sand., tine 'to 11141•, a.11 "Q" 

SQDd, coarse to coarae, grawl 

J c / 

Thic:lmeU, Dep'\h, 
ten tn'\ 

2.5 2., 

,., 7 

1., a., 
16., 2, 

' ,0 

2.5 2., 

,., '1 

1., a., 
16., 2' 

' ,0 

' ' 4 ., 
i., a., 

l?., 26 

4 ,0 



' . 

Table U (Coutinued) 

Well t.t~ t> 

toe cf nu 1ll loc:ated. 100 teet nor+~ of p~ well. 

Sil-t, gray •• •••••••••••••••••••••·•••••••••••••• 

Stl-t, butt 

SClay, ailt.1, ~ed 

Silt~ ~, nd-brovD 

sand, tine to aediwa 

Sand, ccarse to COU'se il"&Yel 

s11,, 0'&7••·················~················· 

Clay, •111.7, cnu-coloNd 

Si11.7, MntV, Nd-brcwn 

Sand, f 1u 'to Mdiua 

Tbiekneaa, 
tNt. , 
4 

1., 

2.~ 

1' 

4 

Sand, coa1'1te to coartt p-anl, blu abale p&rt.ielN 2 

tog of nll D) loeate4 300 feet. north or paped ,,.11. 

s1·1t., ~· ....................................... . 

Silt, butt 

Chy, •UV, orea.a--colore<t 

Sil V, 'Nd-br<ml, undy 

Sane, tlntt to adiua 
• 

' 4 

1., 

2 .. 5 

~ 

4 

De;th, 
tu_i 

' 7 

•. , 
ll 

26 

30 

' 7 

8.5 

ll 

28 

,0 

' ., 
a .. , 

11 

26 

'° 



l ... 
! 

l 
l 
I 

i 

I 

D 
Table 12.-1.Qa ~ Jet;Md obffm.tig; wells 

toas ot 48 Jet'\ed ob.senation wells cona1.l"Ucted by the Federal 

Geological Survey 1n the XAM;olia Unit are giwn on the following paaee. 

il~ then we1ls ranl.7 penotrata 1.be entiff '\hialcness ot alluvium, 

• / \heir lop at•• pert1nen1. intorraaUon concuniq the ater1.ala th&\ 

OYfflie the wa"ter uble. T,lle lop al.lo ar., UAtul. tor interpret.inc 

nter-leTel cbanges in '\he obeernt,ion well84 

toss of the •ells aN listed, in orcwr by to\'fllsbips trom north to 

30U"th and by range• troa eaa1. to west .. Within a town.ship the7 are 

arnmged in the nuaer!oal cri.er ot :the sections. 

10) 



I 14-2-19dc 
• 1 

Thi:otnett■, Depth, 

i t..t feet 
I 

QU.\'1'EilHARY-P1-1stc,cene 
I 
I 

Topaol.1~•······································· 2.0 2.0 I 
I 

I I. - Silt, butt 6.0 8.0 
I 
I 

01.ay, silty, cny 1., 9., I 

···1-
Silt, buff ,., 19.0 

.. 
Saad, Md.1m ~ -- coane ,.o 29.0 

I 
1- Gravel, tin 2.0 30.0 
I 

14-2•.30od 

Qltl.T!IUWt'f-Pleia-tooen. 

Topsoil 1., 1., 

Stlt.. butt ,., u.o 
Clq, ailV, ,:n.y ,.o 1.4.0 

Silt,, buff ,.s 21., 

Sand,. medium '\o ooane a., :30.0 

u.-2-,100 

QlfA.TIRNAKI-Pleis'toc-. 

Topsoil 1., l.5 

Sil\, butt 6., s.o 
Clq, gr!q 1 .. , 9., 

,Silt., loOM,- buff is., 28.0 

104 



/ 

rucmeaa, 
teet. 

Top11o!l •.••••• ............. .. -.................. , .••••..•• 1.0 

Silt, buff 

. Clq, nnq, piq 

s11i, wtt 

Sand, tine 

Sand, M41a '\o oouae 

QUATIIUCARY-Pl.eia~ 

Soll 

Silt, bull 

1Cla7, A.lld1', 11"&7 

Silt, buff 

Sand; tine 

Sud, •di• to ooarae 

Silt, iNJ' 

.Silt, 'butt 

Sand,. tine to -4!.um 

8.0 

1.s 

,., 
9.0 

,.o 

1.0 

1., 

1., 

, . .o 

10.0 

2.0 

t5.0 

,., 
1., 

4.0 

14.0 

2.0 

1.0 

9.0 

10., 

16.0 

2s.o 

,o.o 

1.0 

a., 
10.0 

1,.0 

2s.o 

27.0 

,.o 

8.5 

10.0 

14.0 
' 

28.0 i 
\ 

' ' 
' ,o.o 

\ 



l,_2-l9bb 

TMo.nesa, Dep\h, 
tee~ teet. 

QDATER.WARY-Pleistccene 

Silt.,.. butt ••••..•. • .•. • .................. •-• ..••.•.• 10., 10., 

Sand, fine s., 19.0 

Clay, atlv, wbi" 4.0 23.0 

S1lt, bntt 1.0 ,o.o 

1,-2-.)()cco 

®~-Pleia.-tocene 

Soil (lou), blaclc 1., 1.s 

Silt, Mndy, butt s., 10.0 

Silt, dark-butt 1.0 11.0 

Saud, a.111.y, tine,. tan ,.o 20.0 

&nd, aediua t.a coa.rae, ten ,., 'Z'l., 

1,-2-,100-0 

QUATDUtUtT-Plei.a1.0cene 

Soil, (loem) blaek 1.8 1.8 
.""'. .. ; Silt, undy, very fine, bat~ a.2 10.0 

SUt, dark-butt 6.J 16.~ 

Sa.M. silt;,, ve-ey tine butt 4.0 20., 

Sand, mdiua to coarse 6.9 21.4 

106 



1'-2-)2ba& 

Tbiclmiess,. D9t>tb., 
feet fM'tr 

QUA'llCIUURY-Ple1stoc:ene 

Soil.•••••••••• ·•••••••••••••••••••••••••••••• ,., ,., 
Cl~, silt.y, buff (l-toc,t. soil •one A\ u., 

fee~ beneath nrtaoe) 10., 14.0 
·.·,• ,•.•, 

Sil\, elayq, b:roffl ,., r,., 
Sand, silV, brown 2.2 19.7 

Clay. ,111,y, buff 8 20., 

Sand, sllt.y, tino 10., ,1.0 

1,-3-1ccc 

QUA'1'J!'.BNARY--Pleinccene 

t 
Topsoil 2., 2., 

I SUt, butt 
I. 

4., 1.0 
! 

Clay, ailty, ~ 1.0 8.0 

Silt, alip~q ftDd7 hair 16.4 24.4 

15-3-Uab 

Q.UJ.-rmuwtr-Ple1a'°°8e 

Top soil 2.0 2.0 

s ·11t., butt ,.o 7.0 

Clay, ail't,y, CN1 1., a., 
Sil1., butt, hndy 6.5 1,.0 

Sand, mediua 11.0 26.0 
-

I 
l Sand, C06.rao and gn.nl 
! 

4.0 )0.0 



Q.UA't!BNA.RY-Pleiatooene 

Tot)8011 ••• ••••••••• •• .......... , ....... •• ••• •. • • • • •·• • ,.o ,.o 
Silt, butt 16.0 19.Q 

Clq,- CNU ,.o 21.0 

Silt, gn.nular, lNff 9.0 ,o.o 

l.5-)-l3cc 

CIJil'!l!llARY-Pleis-tocene 
I Sil'\, fine,- Ktt 17.0 17.0 
t 

r-· 

Silt,. panular., wtt 11.0 28 .. 0 

I. 

1~)-2'cod 

QID.TIR?WtY-Pleutooeae 

Soll (l06la) black ,., 6., 

Silt, cl.ayq, tan 1., s.o 
Silt, •lllh'\17 auq., b1'01ffl ,.o 13.0 

Saud, tine to Mdt.• 12..0 2,.0 

16-2-Scoc 

QtlAfl'mWa-Ple1atocene 

TopscU 2.2 2.2 

81lt, cia,.y, butt ,.o 7.2 

Clay, ellghtly silty, grsy ,.o 10.2 

Silt-, nodula.r, butt 4.0 14.2 

Sand,- meditt11, '\an 16.0 ,0.2 



16-2-lSabb 

Thi«lkJHga, Dep1.b, 
feet. teet 

QtfAT!lUL\RY--P1e1atooene 

Topa()U. • • • • • • • • • • • • • • • • •. •. • • •-• • • • • • • • • • • • • • • •• 1., 1., 

S11t, lJOdular, butt 1,., 17.0 

Sand, •11ty• tine, '\&a lJ.O ,o.o 
,::•-•-:•. , 

~ 
16-►l2bcb 

QUATIRJURT-i'lelsto4ene 

Top.soil 1.5 1.s 

Silt, looae, butt 1., 9.0 

~, a1.lty 1., 10., 

! 
lilt., loose, redd.Uh 17.l 1!/.6 

Cl.q, CCJ1p&ct, hard. 2.6 ,0 • .2 

l6-,-13abb 

QfATDllUtY.-Pleiatocene 

TQPeoU 2.2 2.2 

Silt, nodul.ar, butt 28.8 ,1.0 

16-)-24ddd 

~!lmA.aI--Ple!atooene 

Topsoil 1., 1., 

Clay, llil1,y, butt u., 1s.o 
Silt. u..o 29.0 

sand, coarse 2.0 :,1.0 

109 



1.6-,3-26aad 

thiolme:$11, Depth, 
t•t fN\ 

QVA'tD.NABY--Plei•toune 

Soil••••••••••••••••••••••••••~•••••••••••••••••• 1.., 1., 

Clq, 1M3 16., is.o 

Silt, aand7, WC:t 12.2 :,0.2 

16-l-'Jddd 

'3JA'l"11:1lH,Ull'--Pletatocene 

Topaoil 2.0 2.0 

Clay, dark 2., 4., 
i 
I .Silt, buff; 1cwV part tine Mnd)t 21., 33.0 ~ 
I Sanda Vff7 OGU'ffa &lld pavel 7.0 40.0 

16-6-)Sbdd 

QUil.mHARY--Pletatocree 
:,~ 

l'opaoil l.j 1.5 

Silt, c~y, b1"0lt'll ,.o ,., 
Clay, eUgbtl.1' 11:bailV, brO'ID a.a 1).7 

Silt., ncd:t, butt ,., 17.0 

S&M, medium, tan ,.o 22.0 

Sand, coarse, \all 4.6 26.6 

110 



17-l-34dd 

®4TIIUWll'-P1-1atocene 

So11 •.•...••••...••••.•.•.....•.•.••.•••..••.••••••• 1., 

Clay, s11V 

Clay-, Nd.-"brow 

l7•3-.4bbb 

~-Pleistocene 

topsoil 

Silt, clayey, bl"OWl1 

SU'\, cla.7q, Nd-1xrt:ml 

Cla-7, CJ'N'O . 

QJA'1'1RHARI--Plainooen.• 

Silt, ae.nd1'. ~ fine 

Cl~, sUi.y 

Clq, •ligb~ly •11ty, &rq-uo•a 

.Sand, ailt.J', "fer:/ t1u 

Sand, •dium 

111 

,.2 

,.a 
1 •. 7 

,.s 
4.s 

,.2 

7.0 

8.7 

14 .. 5 

19.0 



.. , .. 

I 
-1 

,,,.•·' 

17-)-lObbb 

quATERNAR?--Pleiatooee 

Thia~, 
ten 

Topao11 •••••••••••••••••••••••••••••••••••••••••••• 2.s 

Clay,, '\an 6.0 

Silt, fine, -~ 14.0 

$e.tld, coene 1.0 

Crawl,, tine, and calq baU. 1., 

17-3-U>ddd 

QUAT!RR41ff-Pleietoeene 

- Topaoil 2.0 

Clay, · eilt,', ~ 18.0 

Sil\,••~ 2.0 

Sand, tine to ooaNe 8.0 

l7-3-l9ddd 

QUAt!IUWlY-Plets,ooene 

TopaoJ.l 2., 

511'\, r;ray, el.ayq ,., 
Silt, tin& aanq, 1ron ataina 16.o 

Ss.nd, tine, a11t7, 11'QD ataiu 8.0 

11.2 

Depth, 
feet 

2., 

a., 
22., 

29., 

Jl.O 

2.0 

20.0 

22.0 

,a.o 

2., 

8.0 

24.0 

32.0 



I 

!hicmaa, 
tee\ 

'top.soil .•••• • •• • • • • • • ·• • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • 2.0 

Silt, ola)'vy, butt 9.0 

Ol.6y, •11~, denM, gray 4.0 

Silt., noclul.U, butt ,., 
Sancl• 111141• to wq eoane 11-4-

l?~-20ddd 

QIL\TIIUWff-Pleistocane 

Top.soil, red4111h. 1.9 Z 

Clay, s11v, red-brown 10.1 

Sand, ooane, Ul4 gn"ftl, tine; eantai:w 

ea.le tzqraenw ,- - 9.0 ,. 
• 

17-4•2l'bcc 

Qla'?!IUWlX-PlAliatoane 

8011 (loaa) 1>1.au 1.a 

Clay, •1lt7, duk "4 6.2 

sand, Wtry eo&rQ, anG ptftl, tine 3.0 

113 

2.0 

11.0 

1,.0 

18.6 

,o.o 

1.9 

12.0 

n.o 

1.8 

8.0 

u.o 



l7-4-26ddd 

Q,UJ.'l'ERJt\a'I-Pleiatouna 

?o-p.ao11 ••.••..•••• .-.......................... ., •••.••• 2.0 

Silt., 1.o0$e, ccnta1ns oocaaional '\bin alq 

l7-4-29ceo 

a:1.ATDHARY-Pleistooene 

Topsctl . 

s11i, olqey, 'tN:t.t 

(Ho HOOftl'1 of 11Up1ff) 

~A.TIUARY-Pletatocene 

Topeo11 

Silt, uodulu-~ butt 

S&.nd, llllbaediu:a to ooane, '\&a 

114 

,,.o 
,.o 

9.0 

ao., 

1.9 

iu.o 
n., 



• 

ToP8011••••••••••••••••••••••••••••••••••••••••• 

Silt, elQq,. 11"87 

Silt, nodular, butt 

Sl1!1d,. a1lV, var, ti~ 

Sand, tine to llediua 

Sand, media to coarse 

t.llJAmtW\Y-Pleie~ 

TopaoU 

Sil't~ Cla)"ey, r;r,q 

Silt, nodular, butt 

Sa.nd., ailt,', fine 

·ciT.lTIIUL\RY-P1•18toceu 

Topsoil 

Silt, ol~, uay 

Silt, nodular, buff 

Sand, ail ty, ver:, tine 

;'.;and, i'intt t.o D!tdiua 

s.nc1, Mdium to ooa.rse 

11, 

2., 

,., 
1.4 

4.2 

2.4 

4.0 

2.5 

"·' 
·7.4 

4.2 

2.4 

,.o 

' \ 

' \ .. 

\ 

\ 

2., 

8.0 

1'.4 

19.6 

22.0 

26.0 

2.~ 

\ a.o 
\ 
\ 

' lS.J. 

19.6 

22.0 

26:0 , 

I' 
' ' \ 



17-4•'6&'bb 

ThiclmNs, .O..,tb, 
fee-t r .. ,; 

CU-1TIRNABl'--Plei•1ooene 

.. ., . . Topaotl••••••••••••••••••••••••••••••••••••••••• 2.0 2.0 

Silt, elayq, JIC4ulu 2).0 2'.0 

S.nd, lllld1ua 1o tine 6.0 ,1.0 

11-,-,odd 

~!BIAB.T--Pleinocene 

Topsoil 1., 1., 

Silt, ola.y~, sr,q 11., 13-0 

Silt, fiM sa~, Nd-bro11'D. 17 .. 0 ·30.0 

17-5-7:Mld 

· CPAT'!llRARY-Pleiatocene 

Silt, aMdy a.o s.o 
Sand., tine 'to Mdiua XDnl.-0 19.0 

Sand, ooars•. and craftl. a.o r,.o 

11 .. ,-acoo 

Ql1ATIRIARY-Ple1stocene 

Topaoil 1.1 1.1 

Sand, silty, 'ffry ttoe ~ fine 12.9 14.0 

S&nd, coane, and IZ'&ftl, f11W '\o Mdlua ,.o 20.0 

ll6 



... • , 
'• 

QUATJllNARY-Pleiatccene 

top~tl .............................. ••·•; •• • ••• ••... 1.) 1 • .) 

Silt. sandy, wr:, tine, butt 8.0 9 .. , 

Sand, tine to medium , .. 1 1,.0 

Sand, ooerse and gnvel, tine 

QIJ.lna»ARY--Ple:latoc.ne 

Cl.ay, dark ~, •1lt7 

e1q, butt, st.iv ud~aamS:r 

Ba'Od. tine to OQU'Se 

Gn.wl, fine to aediua 

PIIUIUH-Leanardian 

Rinnucah a.hale 

-

QVATl!UlA.aY-Pl•iatoceu 

To1> 81011 

Silt, olayey, pea:, 

Silt., 'QOdular,, butt 

Saud, tine to •41• 

117 

17.9 

,.o 
12.2 

11., 

2~.o 



QU.umnw\Y-Pleistoeene 

' . 

. T~ so.11 •• ........ •·••• • ·• ...... •••• ••• •• ••• ..... •• •••• 

Clay, ailV, ~ 

Silt, ClaY'J7, wff 

Sand, •U'\1', tine 

San4, elU,y,, IIN'iua 

QUUIIUWtY-P1e1nocou 

TOJ}.soil 

S.ilt,. cla)tq, grq 

Clay, silty, tleue, gr,q 

Silt.~ nodular, butt 

!load fill 

QUATIJUW'lY-Ple.tatooae 

Silt, clayq, buff 

Sand, •U't-7, "f'U7 tine 

Sand, •:er:, coarse, well-sorted 

llS 

Th1oJmeu, 
feet 

2.s 

4.4 

12.1 

,., 
9.0 

,.1 

a.1 

2.2 

9.6 

'1.S 

'1.0 

2., 

6.9 

19.0 

22., 

,1., 

,.1 

11.2 

13.,4 

23.0 

,o., 

7.0 



Jegs ot Teat BPlt• 
Listed on the tollonng paaes an lop ot 6, test. boles and wella 

ot which 51 wre drilled t>,- the State Qeological_Burfty ot Kansas and 14 

were drilled by the l.a3ne-Weatern Compan;r tor the city of Salina and the 

U. 8. Anll:i• Th• log• entitled 11U1ple logs were drilled by the State 
., 

Ceological. Survey,. and the samples collected from these holes were studied 

both iD the field and m.crosoopicalQ" in the otfioe. 

The locations ot. 64 test bole• a.re ehown on. Plate ;. Test hole 

l'-4•2~b 1- Just outside 'the •1> area. ill but 4 test holes (l5-J-16bbb, 

bbc, ccc, and 1~4-2,bab) are shown on Plate 4 .. The test holes are listed in 

nwaerical order accord.1.ng to theil" loeation within townships, ranges, 

sections, and parts ot section.a. 
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., r 

l4-2-l9o~d. C.12-1.ll.trf•l!E, .e!, !!!!~..!!..!!!. ss; S'l'f; S'#' .... , 1,, ~ l.• s •• 

R_. a u., ~al LM CQUDi:::• 4rUJ.a4 ~ t.be· :..•~--••~ e~ hr the 
--- .._ ......... --- _ .::.I.I: • · :.,,.............. I ....._. b -~---· - -

s 

d.a7 n 
S.ad, tim s 

t9 

l 

1 

1'1e~ r.,...-

s 

14 

a, 

68 

49 



!• !~• &.liue Comltz'J 4?lll•d ~~ ~~wn Comput !!!;.,!:!.E,!!l 

!!_ s..t ba. SU~ ~l,«~1 ,1 ,!!'1 !!.!,!• 

Qtt.ttt"~llT-Fl•U~ 

• ---AlhYlua ---

Cl&y 

&i.~ •m r;nvol 

P~!UA?i-T~onsr~Uu 

Well1~n toratlon 

Sh&le 

I 

u 

1 

15 

55 



1..._,..-!-0?,:>ll• 1'rill•F'a letl; -!! ~.!'.!!!!.!.:. tbt ,!! ~ ~ ~, .!.!. l•i1?•! 

J!:.!:., Wine~~• .ti-Ut.ct ~ ~ ~l!!:!•ff-:a"8m !?!5?11Uz !'or~ 

C1 tz: !,! $al ina • _.,t'l!'to• !}-,:t1 'lwt~ • ,l e!2 5 t'M-t• 

Ol&y 

~~tnffl 

PirullA~~ 

~ u ugtoa tana&tl.4\1\ 

l 



l•-3-Ud0$• S&!f~•. Log!!_~~!!~!!~ &Et ,!!!:. ~f .!:.!!.!!.• 
!,!; ! "!•;., ~ir~. C~tintlJ d.l"'Ul.-d !t ~ S~te Geol~1o&l ,!Un.z• !!!!• 
Su.r f'&eo a.l ti tuda, l i! ~ -tM-t. 

Al 1v.d\Ull 

·U t• 11,:hf.l~uff e:d 11~!\t-tn-'!f 

Sand~ rn.n1_ tim to o~•t!#J t~wl~ derivo4 

W.1l~n 

Ma• la.mi:atff• t"-1' to blu....gN-7 

l2J 

lO 

lS 

1 

10 

.28 

40 



, ·. 

~ 

l4-$..2'°13e. llrUlol'' • !,3 !!,,. .!!.,!! .!!!!, !,! !!!_ _!! ~ ,!!!! !!,a ,!!. ,!!. _ •• 

!.:, ! .:...!.•' k11M eOllm!If drUl•A ~ .!l!,_ ~-r~eter:i ~ !!! ~ 
£!St~ ~11!!&+ . ~ altitude• 1,,eZ! ro.t. 

QUA :L\AT-Pl•inoo._ 

.ill u.y.b.111 

clay 

, ~~naritu 

Ml ugtc,ui to?'JIAtiou 

S.!:&l~ . 1 
... 



!=_!~• $al.lz:e Countv 4rll'bd &,!!!! I:.1:z...-ator-:n Corspan,; £!!: tM Oltz 

,t. ~ tna. ~ al titwi~. }. ,.~ !!!!• 

Q.Ul.1'!imlltY-PD iatOHM 

blluvtws 

3he.l• • sofi.. 

9ani.t t.t'ld tn,nl 

:rtntU-1:-f~o~d t..n 

-.11 bf.ton. fcn•u.t1W: 

ihti•• 

J 1 . 

35 

l 



.. , .. 

14-W~«t. Drlll•r-' a !!.;, !!!,. ~ !!.!!. _!! ~ mlj s:v·~ S'4t,t .!!!.!, .!.~• .!.:; ll !.:.• 
-!:.,,! !!_,. W 1~..o l!m::.~J 4rlll•d. .!?z ~ Le.y;••l'featel"n £!!e:1I !!!, !:!, Cit;t 

.!!:. S&li • $\11"-t'ac• al~i~ • 1 1-a~ ~• 

Clay 

S-s.nd.• fin« 

Clt&y • • andy 

Sand, tine 

$ad, GOVH 

126 

2 . . 

u 
8 

a , 
• 

15 

$ 

1 

2 

u 

•S 

•& 

ti 

M 

71 

'M 



J..· • 

Salina· Gowa!l,J. di-Ul-t!ld_ .![ .!!!!, ..,Lt_,.:(.!!:....,....,.;.;.·au_· _ .. ·i:-.... · • ~1 .!.!!£ ~ Citv .!! kll:l&. 

&xrt'l,:ff altitude, 1.u9 .£.!!!-

. . 
~" •• ·---= llfoU .. ~ ......... :..:.;.-.: • .,"•••· .. •••.:.~. : ..... .: .... ; .... ; 

. QW...ra:,.\it'-Pl•S.•1:loq·n,. 

Alluim.11 

S~t,. a-oft 

Stnd atd ,:JtEi:-"ll 

127 

'fhbbi.M11.­
.t.e\ 

l.S 

31 

l 



. : 

.... l 
•. • 1 

f 
I 
I 
i 
I 

I 
- ' 

- 1-

i 
,. ,. , .. 

l.4-3-24add. Driller's~ .21 li!1 ~ il ~ 3 ~ B: !Ka.~, I• .1' ~., 

i• l l•, Saline Coun:t,; dJ:illASl kl .lhl. Ia,yne-'Nt§;\,tn CoftgM m ~ 
ID:£ ~ S§Une. • Surtan ,u1:tus11a. 1,211 te1:t, 

Th1c1mesa. 
teet. 

Soil •• ••••••••••••••••••••••••••••••••••• 3 

~AT1JUtABY-P1•1stoffce 
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