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GROUND WATER IN THE DICKSON AREA OF THE WESTERN 
HIGHLAND RIM OF TENNESSEE 

Michael W. Bradley 
ABSTRACT 

A hydrolosic •tudy of the Diek•oa. Tenn. , a r•• pro•i4e4 add ir: ioeal 
info~tion on the OCC!Irrtnce of a~uo• v.ter in the Ki.eaittippi.~m carbonate~ 
rockt of the v•u«ere Hllhhnd _kl•· Tventr•l:& vella ve:re dEilled co det•iuine 'Z(o 
the ~eurrwne:e of II'O'IDcl vater ia relau.on ta tOpoarapllic potition. reaolith ~\\~ 

thictnett, •t.re-tlov a•UI• Ot' lo••••· 1 itholoa:t of tke un<iel'lyina fon.atiorw, 

al'ld l iaear f••'.""•· 
Tieldt of 26 tett velh renaed fro. o to .about JOO a•lloot per- minute. tad 

IYIIr .. ed Uout 68 aallona per alnut•· Hiae well• yialded 10 co about )00 
a allen• per •iauta; apeci.fic capecitie• ran&ed from about 0. 7l to 12. '1 call on• 
per •it~t~te par foot of dravdovn. Seve• of l:t.ete aiD.e wllt pielde4 water fro• 
aohatioa oproiqe ia the Vareaw LiMai.one .. The other tvo vella rielcled vater 
fr-a. l'ra••l aacl aancl in the reaolitb. Aquif11r teeta were cooduc:tad on c•o 
.vellt. Oaa vall vee puapetl at art aver•&• -rate of 3~ aalloa.a per •inute lor 
72 boura with l9.77 feet of lb:ariovn .. na. ••eoo4 well ., •• tultP•d for '8 hoart 
at 120 aalloaa per-. caiaute with 20.86 feet of clravdovn. Dle Water fro. ltoth 
~~ella va• of aenaw:al17 aood quality • Water ho• oue well bell a diaeol•c,. 
aolida coaee~~trati.Dft of 170 milliarama per liter. Th.e dlaaolvf!:d 1olidt iD tlt.e 
v.ater- ft"Otl ·a aecoatl wll IMI etti .. tecl frcM~ tpe:eific: eoactuct•oc• ,;. about l60 
• i lliar ... pe·r 1 iter. ' 

'thick reaoUtlt. and the praae"e~ of . t ln.,.araioed I iuttone interbe•d .. 
vitb coaue-araioed li.eetooa n••r the l:taae of the reaolith qprar to be 
alpificant cooctitioaa for tbe 4e•alo,.cat of aolt~tion openin&• th•t riel4 
laq.a a..ouota of v.ter. Seventy ;err:eat of th111: teat well• in which theee 
eoaditiona occurred yielded 80 salloaa per •inute Of' JJOre. 

INTRODUCTION 

ne need for alce.-Mtlv. aour"Cea of vater bae e•,a.•ai.cH the aeecl for 
ad•tltlonal lnfora.t i Ga oa the accur~ac.e of arouod vater ia ca~bonate: rot.J&1 . 

:_..: .Io . ·tb.• paat,...:.th•••· aquifere ba•e t.eeo uted., for tlu moat ·pan, a a 'ural 
•o.eatie vate:r aourct:•• Oevelopeent of th.aae aquifere fo.- eunieipal and 

__ . loduatdal puq,o••• it deterred by their hiPlr ••riable vater-beariq 
propertiea; tov-yieJdin& wlla &'!'e c~n aad the occurreM:a of laqe aupplie• 
it "apr•clictable. l thr" ph••• atudy vat condueted near Dic_1r:son. 'Ienn • • to 
acquif"e • b4tter uadrratancliq of the arovn.d-water eyatbm. 

Tbe e i:adJ had [htn objec:th·ea : 
· To deacribt the aroun~water htdrotoay of r-.c ve•te:rn Hlcttlancl li• 
in the vicinity of Di cluol\, 

. ...... . . - . . . .. .. . : . ~ . ~·-
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j.,\L,_\66(, 

I• 
ro tee~ coacepta of around-water occarnnce by -drillLaa tfl•t vella. 
at ei.te1 Hlected on the baait of hydroloaic c.rlteria, aDd 
To acqui.re acd interpret data OD the quantitJ and qulltJ of &rouad 
water aud oa the acoloaic •n•iro..-snt io v.hicb i.t oecu~•-

To acc~pliah theM objective• the fh1t ph••• of the atudy incl.dtd inter
pntatioa of ...ell aad epriq recorda. Vfltet"''qualhy data, atrea•flov Maeure
ae.ata, aeclaJ photocr•rh•• aad •eololie cl•t•- Duriq thl aecoAd fh•u. teet 
aitea v•r• aelec:ted aad • total of 26 vella vaa drilled. In the thicd &ftaae, 
aquifer teata Yere conducted to datereina aquifeT propertie•. Water I&IIPlea 

·ver•.collected .for.vatar-quality ·aoalyaea .. 

Thia at:udy vaa conducted .by t"e U. a. Gcoloaical Sur.,.y. ill cooperation 
·vith the cicy of Dic.t.ao'n •n• the Teanea1ee Divhion of Wa[•r .. IOuteea aM ia 
part of a laqar etudy of the ca%boa•c• roeka of th• H.Lplaftd Ri• i.ri vhich the 
coocept of I~"Ouocl-vater occurrence ia bein1 _taatecl in apecific are••· 

DESCRIPTION OF THE STUDY AREA 

.The Dickaon area li•• oo the rollina plateau of tbe watent l.iaf'aland li•, 
a aec.tio" of the Interior Low Plateau• phyaiosrapbic p.-ovbace. T1te atudy area 
h .. ltbi• Dickaoa County •ad opprod ... tdJ' 40 •iloo wat of ll,..hvillo (fia, !) • 
The 104-eqval'..-.ile area liaa aJOaa th• dralaaae-di'Wide betveea the Tenne•••• 

·.acl •O..borlaad' ·liwer baaiaa. /.'l'be .. jo~.,.at~• _ar~ the Eeat all4 'uy 
· ~l.iYer'ei.ovblcb =llrain·'o.tka· waatera aad e .araa _an Jonaa Creek 
~·.- ie ·. ra 11.1 . e_~.ftCJ('t_ ~rt. !f-i•.:n-eaa;.etreallla .f:r• d.e~p 1·, ect~ 10 o the 
:a'tplateaca~:pr~,.,fdilif·~.aio~t ••f 'relief•.J~.Alti~clea --~.•aa•. ,fl\oa ae•r 600 
-:•h~t'~n t"el;!o~~oi qf.~~DCJ Jlive,<·~·-·~i:}OO, 'ee~ abov_a ~o~ ~o-,1._, --. 
:o~"(Qhlh., .. ~k~::::tfl~-'"'/n .... ,~.P',I~)O;!_•'''·"f:t!.•o,. '"''~ .;,,,., ,,, •· 0 '• • , 

't Th8~ Dic1ui.oa. ar•a be• a e.-,er•t• c 1 isate, -•••n •onthly. t•..,-•r•ture rana•• 
l<'fr-·39"r~ia~e'i7:J:ol9."_r_A." ~ly.Hia.,,,jl)., ,n.e'010u a~o.,.l teioj.erature_ia 

39-r. Tbe J)ickaCm area reeeivea about SO incbe1 of precipit•tioa ill a aoraal 
year. Kove,et", -'moet of· the pJ'lltCipi~ation falla duriq the hta wititer aDd 

·· ·early·•priag ... ···He'an .ionthl7~ precipitation. raqc1 fr011 2.S4 inehat ia October .. 
·. t:o 5.52 iachtta' in ~·a-~b __ (fia. J} • .; ..... 

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

• : • ~-·: • : • -; .:'1 ~; • : ·-1 • ... . 

, _. ,. ·• , -•v·-• ,: GE()LOGV c; ... .,.\ 'I_ 
ro,...tloaa ••poaed oa r.ha nortttw:.ar:ern liahland Ria la. t:he Didlaoo area. 

~.le~ ~u inc:lude, in deecelldiDt order,:~the- Tu'eealGOaa Gravel of cbe Cretaceout P•riocl 
. •nd the St •. louia Li .. •tooe, tbe W.ar·aatt Li.aeatoae. •nd the Fore Payne 

,Jd~ ~-- ··• Fomdon 'of Jthe Hiooloolppiaa, Ped'od ( fia. 4). Tho realoul dip of tha 
• ? . . ... fonaationa .ia ,toward.the.l'~.or~.t~-:-<"'rcb•~. 1962al.:- .IDcal.ttNCtural·\L 
1-l """'4 __ .... ~"'-'f.Ul!.!~ ... ,i,..a,tt.,.ll!V• ,_to _tha..J.QJ!Jbtitl~ end aorthe .. t put•, ot chi .~uay Jl<u-,.,;,_--

··: th•f ._are aiPitjted .6,. ·_in .iiit=weat :treDChna _aatlcUae uoaer ena tltJ uf __ .. 
·o~~~~O!' ltli~.:.:·-~-~- ~). -1:., . ·~--~-; 

.. ·--.. fh~"'T;.;-;i;;;.· Cra•el .coDaiata of{ihen aravel. ••ad. ailt, and clAY. 
Tb• chel't: cr•ve I it--coii'Poaed of we 11-roundll:d fraameat • up to 6 l ndu!t in. 
di-.etar, •nd vaa d•riv•d froa the Cadell Cb•rt of Devonian •1• or locally 
fro. the St. louie, W.1't•v, and Fort Payne. Bcc«tuae: of ita itolated nature 

-• .;d-t"i~:~j.ted ·di-ati-ibutioG,. the Tuac:aloo•• i• not a •ipificant aoun:e of around 
water-] . 

.. 
•,. 

I 
;; .. 

Phyalograplllc Provine•& ol lenneisee ,__ 
-)~~ 

i._LJ.-l 

... "-u.s. a.,, • ..., ......... , .... -..-•••tut ~llfUI, 
Ctl.,l-o.,..CI.Ul, Okl .... noUL 
_ ........ lht) 

.. ••• ~ I I i ·;· j .. , .. M~l 

u•• • , ••• u•• ••n•• 

noura 1.- Loeall~ ot the Olckli:on ., .. , T•nnec .. e. 
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,.. at. loui• Li..catae. which eap.~ •o•t of the UflB • •@nerally 

, repnaentn-I'!"'Tnd ~nly b,. • ceaidual ct•~;:•oil cTt• bloclu aad 

~ • aocful@a of c:h.elft. TJ\e St. Louia ia a yei iovt. brownt.n.-.ra~eny 
u-atOrla VtHc:h loc:allr include• bade of -dium- to, co.arae-araiaed: foaail

fl'la-etlt&l eilty li••tone ai•il•l' to c .. • underlyia& llar1av Li .. ar.oae. tbe 

\J\)l~- I!> lAW[ 
.~ . 
·:t .. 
·::_ 

-l 

c..:t~t.. 

[ 

St. touia reaalith ccmu: i. caa chert vbich ii dark, very den••· and brittla, an4 

iD plac•• ia c:har.ctariaad by rouDd chart "canROnballl11 (Hatther and other•• 

1964) • Jteao·lith ia the a.aa.tle of uoconeolidated aaterial which overlay a the 

bedrock. 

The Waru.w Li autODe ia typically a th ic;k-bedde4, l i&ht colored, •ed.iue

to cou·ee;rffied .-roii'i 1 fr•&11Cl0tal limeatooe. ln che Diclteon ere• it ia 

··ppl'olliutely too· feet thick . 'Tlte aand aia:e toaeH frat-enta were deriYH 

pnm•n[y ft·oc cuooLd• and bl'}"ozo.nt. Qlilart& and calcitC" are · tbe .. i D 

aioeTala pre8ent, but Jl.a"-eonite . olltd pyrite occur loco~lly in •ef'Y a .. lJ. 

..ountt. IDeally. the Waraev LiiHatooe coataina tiue-Jt'eined, · cherty bed• 

whit;h are t.7pical of the ua4erlyins Pol't P•yae PocwatioQ. Tba Wauatr-Yort 

hyne contae..t. ie aener•lly confor.altle vi.tt\ aradatioo •1:1d potaibie inter-. 

toaauin& . occurrictl batv.ea t~ tvo fc~t~ 

1\e Por~e roia.ttion ia. tJpiclll)' • calcareoua. dol~ i tic. ve~y 
cherty ail~ H.lli&J.auta t:hiekneat in the DiekAon o~rea i1 a~el7 250 

feet. Curt occura throv,shouc the fo.,..tioa in distin:ct beda. ·••· irr~aular 

dhcontin•ou• beda or aodulea, and vithio the ••tria of the l i .e.cone ·aad 

doloaite . Saall cavi..t i e• U••• than 2 indu~a in di•caeter) · contain qoaf.ca or 

ealcite. Some IYPiutl occure in the l'over part of the Fort Payue. Clau~onite 

and P1r lc e abo occur in tnll qu.ent i tiet . Solie be-da in the Port Payne •n 

••di.l.*"" to c••n•- ar•ioed . foe•il fra..-ntal liuuone aia:Uer to the t1Ric•l 

War••• Li•etone. · . 

hderlyin.a the Kiaal&eippian forutiona ie tbe Ch•ttanooa• Shale. • 

li11i h bi•ct ah•l_, •pprowi .. tely 20 · faet thi~•· &tl~ it -.-nt'lc·ll 

aequeace of Silur-iaa an4 older rodr.t cona i ttina of li..eatofte, doloeite .and. 

catcareoue eiltstone (C. a. Bu.-chett and Mn Zu:ravaki, ·written c~a •• l9?.9). 

For o~dllitional d i ac:u111 i on of the aeolo&y of the DicksOn .are• , a~e Karcher •nd 

ocheu {1964). 

HYDROLOGY 

CONCEPT OF GROUND-WATER OCCURRENCE 
. I 
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WELL RECORDS 

O.ta on well& ha the lidtaol\ ana •r• i.D d\a filea of th• Teaneaaee 
Divtaion of Vater haaureaa and U.S. Geoloaieal SurYey. Sinee 1963 • .uatar-:. 
well drillara ll•v• Han. aubltittia.a ,._porta to the State oo tbe vella that· they 
drill. Data on yielcl ancl caaina leasth were obtaioed froca thete driller 
report a. 

iaportad well yiaU• for 165 velh ia the area (fi.a. 7) range froa leaa 
thaa 1 to about 100 &•1/aio. Sb:tr11ine pen:•nt of the wella yield leaa than 
10 aal/ain. However, tl perc~ct yield 15 a•llmin or •ore. there i• no clear 
pattaro to the diltribution of ftll yield and location (fia. 8). Vella 
yieldlina aore. than IS aal/raio ace acatured throu&bout the area an4 occur in 
atream Yalhtyl and aplanda. 

••~~~~rr~rr~rr~rr~rr,-~ 

10 

; 10 

~ so .. 
0 •• .. 

•• .. 
~ ... 

30): .. 
0 .. 

20 ~ I :to 

J ~' -0"-"" J:.! 
"' " z •• 

10 

o to 10 .. iO •o so eo to eo 10 too 110 

't'IELD. IN BALLOHS PER MINUff 

Flour• 1.·-Fr•ctu•new dlalrlbulla, or r•oorltd well rleldl ldau itcin 
T•ru•••••• ()hlllon of Water R•aattte••· au'tpubll&tlld cttta). 

caein& leqrhe have bel!ft reported for. 22fi. vella. in. the Dict.•an area. The 
.lenstha r•oae fro• a •iniau. 1f 6 feet to a .. xi-. of 188 feet~· J.boqt half 
of the velh are caud to betveca 40 a ~ad 79 feet (fi&• 9). lecauae Sc.ace 
naulatiaaa require that well caaiq be act into 'bedrock. aoat Rp0£-te4 caeina 
leqtha are ar: leaat •• arear: •• the reaolitb thickMII attd ·••Y h_e ·cre.acer 
(a~rehett aad Zu'l'aveki,. vritun coaauo.,. 1979). C.ein& lena the 'vera uaed to 
approd .. u the reaolith thiekaeu (fia. 10). 

9. 
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W•ler Aatouttlt. IIIIIIUIUIJIIad Clal.). . 

GROUND-WATER LEVELS 
-... 

... 
th• 
a net 

Cround vau-r ia t"he Oic:k1on area flowa froa cccharae ant•• where vater 
le9el elevation• are hiab, to _diechaqe poi•t• at lowac- •l•vatione. WateE" 
leveh in S9 vella vere ••••ured ia HaRh 1_960 .<.Marcher aad otha-r•, 1964) and 
ranted froe 0 co 110 feet 6~i(;i,I~.:Fiij"i=fi:1"'-~-::;It. ia like11 that w•ter lewla 

' are • i•ilar ·now ( 19Sl) •• aroUftt:FVatet ju.i•page" fo the • rea h •• not chaqed 
aceatly. · · ----. ·:-::::::-=..~ ~-- · - . 

A watl!!!!r level contor.~r eap •odifitcl .ft.allarcher and oth•r• (14)64) ia baaed 
oa the Mareh 1960 water leftlt end the •ttittlde• of ain• aprinaa (he. It>. 

· thia ••P 1b<Na hiah vater-l~vel a l titude• under the draiaaae divide vhich run• 
northveat to . •outhe•et l:.hiouah Dic:ILaon .,ith the hiahe•t wate(" level a noc-c:hweat 

n 
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e Wells witt. wai• ievelt meut.,..d 
aa.ch, t980 

"' Sprt-
~ Ohocd on ot grounct"••t• llow 

Fl.,-• 11 .- Oratnd·•atet _l ... ft and dlrectiotl ol llow. 

13 



of Dick1oo. tba water table i 1 •• •u.eh •• lOO feet lowar ia Althu.cfa in tl ; 
valley a of the .. joJ" 1 tre ... ( Burc.bet t And Zuravaki. vritten ea.aua.. 1979) 
The direction of aroutld-vater flow il ai•ih.r to the aurface dr•inaae; flo" ia 
away traG upllods and toward lGt~er .,.Cel'-level alcitudt!ll in the valley .... 

SPRING DATA 

Spriuaa are oaturo~l outlet::a for around vatl!:r'and occur vhe.ril land aurface 
lnraraeeta the v.uar table. Moat: of tt'* larae aprinaa iu the· Dict.aon area 
(fie. 12) diuhaqe froa Dear the bottoe of de•ply iod.•~4 hollow• (Marcher and 
other•• 1964). 

Dfaehar1e. -~~8U;e.enta ware eada durin& JLtly 1979 at ah: aprtnae ln the 
Dit:lta.oa area. '1\lo aprinaa, Valaut Grove Sprin& ancl Craaey Spriq 1 had the 
loveat diac:hara• of ttle 1iK •Fcio&a ••••uc•d (table 1) .. Th• •eawred yield of 
the four epdoa• alona Welt Pine:1 River ranaed .fro• 0 • .57 to 1.78 cubic te~t. p~r 
••coed (ftlfa) ~ P•r-• IPt"i.na w•• ae.ntJred ia Septt.ber 1971. vith a flov of 
0.20 f,tll•• &i&ht 4iieb.atae •••t\lrtHnt• raqiaa froa 0.13 to 0.79 ftl/a 
ve~re ...,te at Tic:• Sprlna fro. septe.ber 1980 r:hrouah .June 1981. Specific con
ductaoce of vacer hom th• •print• ~r«aaed frc• 17S to ltJS e~icroWtoa par etnti
aeter (IJIII>oa/c•> 'and pll rona•d f<- 7.0 to 7.7 (t•bla 1). 

·. . . !/7~_:(.:"-:" -~-~ .• . .• ' .. 
Diac-baq:e •e.aaura~Rflta bave ·been aadc periodically froaa 19)1 throu&ft 1919 

•t Fi~ lder .. tftfl _::lr.Je.e Sprina• . ( t•bte 2). ·. ritty""111even ae•eureaeo.t• have been 
aad11 a't_ Fie~dllrry'Spritti: ~a'ruie lpriaa h•• "been aeaaured 17. ti.ua dur'ina the 
.... -.p•riOd" ·~~·~ialcle~·Spr·i-n. .. ." ,;Diech•rt• fro• Bruce Sprina i• co-oe'iatently 

l~we': .. tha~ -~i~C~~~~-~--l~~.·~~e}d_cr ~prin&· 
... -~~- ·"i .. -.. .;;J(t;' -~-:~O;J"'f""./.~~.............. . 

~ .... -_·_··~; ·-:z.~~~.;;,;_ :.:'~!~' .. ~:· .-... \. .· 
,·:J·:::-··~~ .. ;.;::;}->:.:~;~: ..... ~·· STREAMFLOW D~-T~· 
~·~~~~~-!w ~.e:~~-n:;;z:~~i.· ~~~~ o"n July 'i9, 1979, at 96 • itea alona 

1treaa• _in)lle ~~~1_ .•• ~;,. (fi~-~· ·JJl ~ 'l'he •tre4PU v•r• d1'7 at 27 of tbe •it••~ 
All but tvo ofJ"e d'1'·-•i_ta8,h~v• dr•inaa• ~re•• of lee• th~n 1 •quare aile .. 
The laqeat draLaaae •~r•• .w•• 1.68 -•~u.ar-e •1lem. "'b_e averqe_ etreaaflov for 
all 96 •ite-a vas 0~26 cubi~"' foot per •econd per aquare ~ite. If Che 21 dry 
eite• v~~:~re a.it.te~, the ave.raie"'w•• O .. l6 cubic laot per eecoad p~r 14uare •iLe .. 

.. ,;· . ""'''• ;~ 
The chana• in .'!_tiouaflo~.-~P~.r' eclditiOftall .••uare aile of draina&o area 

between •ite• ., •• detenained for eac:h •lc:er i.n c;trder to delineate ltreaa re•cht:ll 
vhicb •re &•lai_~l .o_r~ :~r-~~ .. ·~·~~d!' chan 'other atream reachea (tta. 1~). The 
aaioi•a raachea of the lltr•:.ma are aen~rally draioi.n& upland are•• wtnch have 
10cae rclativel1 higb reported well yie:lda. Tnc aainina reacbet of atre.-a. 

·· ~~auar ·t:6 "Spt"in'i~-::~~~-~~c~~:~· -~·ca·chi'rje-::tToDt t~-· ~round-va[ar nu.rvoir. .. 

··---·---Lo.,...llow •i.c.ha:rae •e•avrcllie'nt• have ~een publi1hed (Gold, 1980) for 10 
lite• Vithio th-e 1tudy are• (fia. 14 and table ll.. tow-flow ~••llr~ntt ar~ 

·m•d!e at 1 tiee w~@n ~hirte ia no overland runoff fro. precipitation., and flow 
ia eu•t41in8d by-dii:eharJe fro• the &rouncl...,a.ter- 1yetea. 
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Table L--Di.ech•rle• •pecific conduct•ac•, t..,er•cure. ead pi of water 
from epri•t• i a the Dia•on •na. 

Spcina 
Uia. 12) Date 

W•lnut _Grove Spr ~n& 7-11-79 

DoneaaA Sp<iaa 

lteddea Sprin.a 

fielder Spri•& 

aruee Spt'lna 

7-19-79 

7-11-7~ 

7-ll-79 

J-19-19 

' 7~11-79 

· 7~11-79 

. :;$~i;';~/:::: t?·~Jt5~;;_. 
·Payee Sprlaa · · ·:·:·, !1-29-71 

; >: \ 

Ti~~s-'-~~D-1 ~ ,-,>1;· ~,~~,'-~, 
:~_ ~~~-· - , >~-.. ~ .. ~ ... ~~~~~·~-~.o-~ :.:_.. 

· ~·: . .;. ... '"~ .. ::._.t-12-11 

. ·•. :. . . 2- 2-81 

."f-iJ-81 

. : : ~:J~:t,~t~~~ ·,·: . 
, . ~ -- t ;! ... ~ : .~· ··: 

~;:~~, . :. 

lliecherae 
(ft3/o) 

o.o,. 

0.04* 

0.84 

0.5 7 

o.oe 

1.78 

1.42 

1.34 

0.07 

0.10 

0.16 

0.13 

0.17 

0.18 

O.Zl 

0.28 

o.n 

__ ,_o •. n .. 

16 

Specltl< 
cOGduc tanee 
(~uo/•• 
U"C) 

245 

l70 

210 

220 

ll:l 

255 

~40 

175 

2811 

260 

' 280 

~,0 

210 

2)0 

190 

- - ~'? . . 

,., .... 
ature pB 

c•c> 

16.5 7.4 

16.0 

11·0 1.0 

u.s 7.5 

1). s 

14 . 5 7.6 

u .s 7. 7 

14.0 

14.0 

13.0 

lJ.O 

14.0 

lJ.O 

14.5 

1).0 

· ··~-' 

- ~ 

J· 
'I · . . 

~~ 
H .. , 
~= 
~ .. 

. ' ! 

tabla 2.--olech&I'Je •••eura..C..t• - Piet••r Sprina aed Sprha 

Date 

08-06·11 
0~2~31 
07-17-52 
011-12-52 
09-23-52 

lc>-22-U 
11·21)-52 
12- 0&-52 
01-21)-53 
02- 24-53 

03-1&-53 
04-2~53 

OSo-26-53 
06-~J-53 
06-02-54 

01-07-61 
08-119-61 
09-01-61 
11)-04-61 
11-02-61 

u-oto~61 
01-02-62 
02-07-62 
OJ-06-62 
04-03-U 

0)-0.2·62 
05-0)-62 
0 7-:03-62 
08-02-62 

Dieebara• 
(ft 1/o) 

riel4er &rue• 
spriea sprtaa 

2.06 1.30 
1.72 1.10 
2.11 1.68 
!.90 1.19 
1.16 1.19 

2. 02 I. 12 
1-12 1.17 
1. 62 1.00 
1 . 74 1.01 
1. 91 1. H 

2.18 
1.95 
2. 21 
2-09 
1.94 

2.96 
3.12 
2.09 
~.07 
1.83 

1.ss .. , 
2.m· 
2. 70 
J.DJ 

2.58 
2 .31 
2.23 
2.30 

1.67 
1.46 
1.15 
1.45 
1.}1 

Fielder Spd.DI 
lru-c:c Sprin& 

!!!!..!.! 

1-911 
l.H. 

17 

••t• 

011-29-62 
0,_26-62 
1c>-2So-62 
11-2&-62 
01-12-62 

01-U-63 
OJ-27-61 
oi.-1cr6l 
OS-07-61 
06-0So-63 

07-12-61 
O&-OH1 
09-10-63 
lG-03-63 
li-1J-6l 

12-1cru 
01-23-64 
02-14-64 
OJ-10-64 
04-16-64 

0:!-15-64 
06-18-64 
01-16-64 
o&-zo-u 
09-23-64 

lc>-IS·H 
11-11-64 
07-ll·H 
07-19·19 

~ 

3.12 
l. 75 

Di•ch•ra• 
(ft 1/a) 

Field•~ 
Spcha 

1.93 
1.98 
1.93 
1. 78 
1.H 

1.46 
2.01 
I. IS 
1.92 
I. 91 

1.16 
l . H 
1.11 
1.60" 
1 . 51 

1.66 
1.84 
1.75 
2.25 
I.IS 

z.u 
1.96 
1.65 
L11 
1.71 

•• 70 
•. so 
1. 71 

Mini-.aa 

1 .46 
1.00 

lruce 
Sprioa 

1.42 
a.J4 
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T1ble J ... -t.orflow diacbaqe mea1ur~Dt1 tor etre ... io the atudJ ar•• 

a. f~rea.c.:« ·~it•t iOG 
ao~ DO. 

Dr aloes• 
area 
(IIi 2) Date 

Diact'a•ta• 
<tt'/•) 

Dhchaqe 
Dot• (ft1 /o) 

( fil· 14) 

l 
2 
3 

• : ·s 

6 

OJ4l45U 
03434590 
034345U 
03434595 
0&302170 

OJW2192 

····'··: 

5.05 
13.3 
10.9 

.. ll.l 
2.16 

21.2 

to~t7-SO o.42 
07-31-74 2.io 
07~07~50 3.47 
0~12-Sl o. S7 

··-10-lD-61 o 
o~Jr62 o.s6 
04-25-61 0 .4 5 
07-07-50 . u.s 
09-12-51 ,.01 
to-17-51 a." 
06-24-52 10.6 
1~111-61 8. 01 

. 7 .... 05602193 • ·1.95 11-ll-52 0 
a ·.:.oJi!02l96·:, 2.90 to-24-)lo o.47 

., 9 ·OJi02200 . 6.21 '10-lD-61 ).67 

. :Li~:~~~:~:,~;~::~,.(~:EH .. ~ ·· ,.J:r: 
1·10 . ..i~·' :,;.CX)601210 ;~·:\~0.7~ •>··.ll·ll-52 · 0 

. •~" ;" · ~ ;:"".~.:~::~:~~:;:~~\.'ith~~'·.::c .. :"i:'~:~~. · .. ~ .t. ,i. · .... l •. ·• .. Jl. 

• \ 1.t.:"t !~\t.Jt.-.: .. "f•lt~ 1/(.'t·~ ,;....,......__ ·'·-· .. 
tat• tr- Gold, 980. ;, ' 

:'"'t~~t-li:· .... '"' ~lr~~~,. · ·~~!. .. \ ~ 

06-14~52 

0&-21~75 

~17-63 

10-04-64 
011-06-65 
O~U-62 
Ot.-2 S-63 
O~Z7-6J 
lD-04-64 
011-10-65 

1D-04-64 
08-1~65 
0~03-69 

0.57 
1.1 

o.os 
0 
0.36 

22.0 
11· 7 
9.J) 
9.11 u., 
2.31 
5.57 
3.16 

/ 

"'·eA',c""Jk"' ···1.• ,$_ •'Jc .A 
[~::. 1( :f. . ' . •if ''''<!~'.;' -: ~~ ···;~kt- ~~~-·~~·· , .. ';>!.-J'" ~ .. .. l•, t .. ,. ~ .. ·~ ·.~~flov ~~·· ,the •ioimus •mouat of r~chara~ to tb• arougd

vat•r ~y•t•• .ia. ~~~oa''*ara~ · ••D b•· ~ati .. ted- .. - Diaehaq;e data troa ·the 
aaaia& etatioia oD.-~be'Pi~Y-liYer at Vernon. Teoo.. • eouth of tbe. atu4y •~"••• 
vere used",(or .. tbi~ ·purpoae. :. Durina· ~1980 •. t~a aiaiau• diactaara• of tbe Piaey 
ahoi' ot .. V•r-.'~u·90~ tt'l•· ~At tbio eito, the Piney i• draioin& 202 
aquare ·ailea...:;,:~llc;, pet~Of .,"thie.·:ckaia.aae baa in ia outside Qf th« atud:y 
ar~~· itJ . .'•.·J..••~.".f __ ~·~~~~-~~.(:bfb~rl~- i'a~~~.to.r Jh• end.re baain il abottt tba 
.... •• the redla~e. rar• ia the Dtek.eon an• .. 
·_. ~· ; ..... :·t .• i::. . . ',! ·.~::,.,:::l)~.:&~~~~~~ ... t)-"'. • • . . 

·-·- : ~p • .; '·Aiewsiq tbat'the 90 'ftl/a ·repraeenta the aiiOUQt of &rouM water bein& 
.dl.c:haraedl t.o ar:n-.a aad ,epdQSII.·JtheD .about 320 acre-f<eet of water IIUit 

•·· ricbarl•-••cb_.~q,_~.~1J..!~-~!_~~this.:..·~~PI'••~at• a eioi._ rate of ~bo:u~~- __ I 
6 i~a of t~e; aawal precfpit~til)a tbat i.• r_ec.haqina the a,rouod-..ter __ .. ·: -~.~:.-,;r~•~r~!'~~,.~~~·.!~~ ... , -~!_ .. -· -. - •• • • --·· • - :--
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llpeclllc C•p•clly T•••• 
Specific c•p • .city tealt were c.oa4..cce:CI on 10 vell•· Specific capecit:p ia 

the diecherae of • veil ellpl'eate4 •• a r.ate of yield per ua.it of dravdowo •nd 
ean be ueel •• ao indicator of r:he eapaeh:y of rhe well &act aquifer. A••r•a• 
jie~ the ind'i.viilual vall• duriaa the ·tattl ·r•qecl ·fro~~ about 71. a•ll•ia. 
ia ~ta. 3\!!L.I!.!hti• ia~ SP«olfi< upodtiu for the wlio rao&ecl 
fr0111 0 . 11 <O 12.7 calloft• per •{OUtO per foot l<laJ/a{a)/f<) of clr& .... .,.,. (table 
3) and ovn•l•d 4.10 (aalt.ia)/ft. A Msh •pecific eapae ity, •uch •• 12.7 
Caall•inl/f t i.n Dk-21. iadicatet that the vatec-bearina &ooe ,aupplyiD& the well 
i• captble ol tran•lttiaa aroutul water •ore l'l!adlly thAn a well witb • lover 
apecifit capacit,. auc:b •• 0.71 <aal/ain)/ft in Dk .. 24. 
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-Ha~bi!r 't980,- -8Qd7a-I!M-ur ' te•t va• ctu\du~ted in Auau•t 1981 .. Well Dk-17 '~•• 
·pumpCd -durina ·.-.oth.::..C,~~~ vater levelt ven eeaeured at foyr ol!Jtervati.on 
vella. 1/elh €n) - an4~re ill• 200, and 1!£1 feet, reape<tively, 
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,_ .. "'· 

_'nu! ttut &ite it uGde.-lain by 
1nd Jort Payne ro..utian. 'Dta St. 

ratv Li-..•tane b•ve weather-a-rT 
!"::. 1 Ul ; ____ 5 nus __ -- ·-· 1_ 

y or coooplete!l ffilod with cloy. 

The tQt beaan or~ }lgyc...,r 19, 1980, aacl ended WoYeaber 21. 19801 •h•" J 
daya of pu:mpina. ~ initial pu.pina race .,.. approai .. r.ely 140 a•llaia. 
, .. tar lav•lt 1ft the .obaervatlftn velle raapDftded to PUIIPi4J Dk•l1 io •ariaua 
dear••• (fl. a. ZO). 'Dle 1pee'ific eapaeity of Dlt-17 at tbe •nd of tha firat atap 
., .. 3.0 <a•ll•io)/ft a£ 4rav<lovn. lot tbe end of the teat, the •P••ific capac-_ 
ity had docreaacd to t.a (aal/aia)/ft <>f draw4""" for ta .verne -ina rote 
ol H1 aallain. Tbe deer•••• in· lpeci.tic 'c•pacit.J 1111 t'efle't Vlll loaHI 
eeueed lloy lover vat•r·i.-.ele or poaaibla davateriftl ot lOGe uppet' ute.--beat"ins 
aonea. W•ter i•••h ia Dk-19 bacan to ri1e before puapiaa atop,.d. n'tia could 
occur i.f the coa.aection between Dk-19 •nd Dk-17 IJecaae blocked. Dt-•wdov11 in 
bl-17 and tlui abter'v•tion vella ia .·u-.rh.ed ift tabla 6.. Dat:a fra.~ t:hie teat: 
vera analpz.ed uaia1 a .. tttaatical IIOdel, but the reault• vera ineortclu•i••· 
Beeauaa of thh, tlatt- ·re•~a•• of tbe wei.l to hiper pucpiq ratea or to a 

loQ&er pwapiu,.pu:l.~ •. 7~:1~ ~~~t :~• detera~ne4. . •. ':·:~?l~'·_, :~_;' .. '· 
~·f(. 

10 
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Table 6.--0rawdO'Wtl aod recowary ia vella. at the Ill;-) 7 •ite 
4.t~rina tl\e 72-bour te•t 

Diatanee froa ,...,.d ... u. 
ia. feet. 

Prepu.plnJ 
water level, 
iD feet below 
ua1urina 
point.. 

· Dravdown 
at ud of 
fir at • tep, 
in bet a 

Oravdovn at 
the ~Dd of 

. teat. in 
feet. 

heo,ery 
J bovrt after 
pwap 1 D& ·, top,-eif. 

· ia fe"t • 

IJir-17 
<r~·.i ... u1 

73.49 

46.71 

87.51 

27.H 

.· . ~·· 
~:. •, 

,. !r' 

Veil no. 

"Dk-16 Dl<-11 Dl!-19 Di :Jt-27 

850 "200 190 415 

71.71 74.44 74.80 74 (eat) 

s. 20 38.10 27.9' ·l:J.6 

10·68 74.66 46.23 

·o.o9 14.04 0.89 

..;;~. 

lo pl~t of dra;.d;,.,.· ~·er.;.;~~diatanc«-:lra.-...thO:.·.~d· wll (fil. 21) vu uoed 
. ro datenDioe if tbe obtervatioo .vella •re. -coo11acted vith the vater-beariat 

aotte• in Dk.-17. · for o\Jeer-vatio.a. .well• ia __ ,.r.-. aoquifer with -.oifor-. propertie., 
thil type of plot would ida~~ly thow a atrai&ht line n••r the pum,.d vell aod 
• -.ooth curve at the diatant obterwation vella. 'Die •lope of curve• between 
tk-17 nd Ut- 8 ie relativel constant Whie:b -indicatae e e ve t ve • 
&ood hydraulic c:onnecta.u- tua.e• t • ,800 •Dd 4,200 JUnutea the elope 
ii iti!eper than earlier in tlt·t .. t..!!~~:~_,t;e_epe,ai~ of the "a lope 111ay be due to 
po~aibltt devateriaa of the •quif•r or wll entrance lot•ea. 
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OIST ANCE fA OM PUWP!O WELL. IN FEfT 

figure 21.-- Ot IWdown 'laraus dfsla~e from !he OWDPed well 
.. .,; . tor tr. 12--flOur (Ill Of 0k·l7. .. 

• ' ·1 .. ~" .•. .J 

n.e abrupt chana•• in tl.ope .. betV.•n Dlt-11 and the other valh ·., ti .. 
ia.creaaea. indicatea that thelt well• did a.ot pc:Dc:.trate the •-• vate-c-b4&•ri.na 
zone •• Ok.-17 and Dk-18, The water Jevel in veil Di:F-27 waa dt"awn do1111 belov 
th• b~rtoa af the vell at about. ~0 teet oa M)vellber 20 aad DO furlhe.- data 
cou.ld be collactad. lec.au•• the vater lave: It in Di ;1'-%7, .Dk-16 and Dk•l9 
r4Uf0"4 to puapina in Dlt-17, there it •t=-e h.)'draulic connection with the a:one 
penctrat.d by llk-17 and Dk-18 .. 

.A caliper loa of Ok.-l7 r•vaaled a lara• openina at tbe botta. of th• 
to-inch caeina. ·1bie opcaiaa waa believed to be t;oaaected to;, w.atcr.....O.arina 
corae at llO to 140 feet wbich_c.auaed turbidity by allowina clay to enter the 
vell. .Durin~ (~e ~!.-~!~?-~~.! an 8-iach C!_~!~~- vat iaetal h4 to a depth 
of 110. f~er: 1a aa effort "tO a~altTti-~-ni'j~--- --~ · 

.:-~~-~~;~;~ ·i-~~·l.·,~ai: .. ···~~i·;-~~-~~·~·t a·conit'an~· rate of 120 .• ~~/wlia 
for A hours. Vella Dk-Jft afad.Dk:.:.t9-.,e·r·;o,·ed·•a obtervarion vella (fiJ .. 22). 
At the and of the t•~t titer• "•• 20 .. 16. f••-t ~of Uevdovn. for • qeci.tic. cepac• 
ity of 5.7S (aol/ain)/ft. D..rina the 12-itou< tcot, well Dk-17 h•d a opeci.fic 
capadc, of 3.80 (aol/ainl/ft of dravdovn after 8 bouro. The iDproveaoent could 
be due to the devetopaent o_t the v .. u~r-tu!llrf.ag r.one_.at lt!IO 1frt. ._ 
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A!;,l.A n- ~..,and wtetd tor,. a.ncu '"'at Oll-tr. 

\;• 

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

. ~-- ···-'-- ---- --:... -- .. . __ ... _., __ 
·The raapoaae of vat•r l•v•ll ln. Dk-18 and Dk-19 are aieilar to the 

reapoase durtna the 12-hour teat (fig. JZ). Water levele in ~~ell Dk-19 ahoved 
• •uch mora rapid rate of recovery folloviaa the a hour teat (table 7). it ia 
poa•LilE tftlt tbt cuaaeEUoo bet wee&\ 6'-ll .and Dk.-19 vat bloq.ed _at tb• ead of 
the Z2=tJour teat, This could hiVt! callib the rftl! ia vateE' l~v•l in Dk-19 
before pumpin& atopped dudna the 72-hour teat •• vell aa the tlov recovery. 
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Table 7.--DrovdGWa ond raeovery in Dlt-17, Dlt-18 ond 111-19 
durin& tbe 8-ilou.- teat 

Well no. 
Dk-17 

( euoe•• velll llk-18 111<-U 

r .. puepini 55 .• S6.00 55.11 
valcl' l•v•l, i o 
feet belov 
•eaaurina polnr: .. 

Dravclovn 17.24 13.65 9.23 
after 4 boul'l 1 

in feer. 

Dr•wdavn at 20.86 17.12 13.44 
end of teat, 
in f~t. 

RecoverY' 1 boor 11.94 a.u 3.89 
ofter ,...pl.q 
atopped. in 
feet .. 

Teat at tllo Dk-2 I Silo 

Vall Jllt-21 VAl puaped At .Ill AV4it'AI• rate Of 350 salJai.D duriD& A 72-taour 
. ••uifer teat ........ O'Q O.~:e.Oe~r .15, ueo. Walla Dk-13, Dt-14 aD• Dlt-20 v•r• 
.. witlaio-_500 f?C~ of Dk-21 aQd ver-o uecd •• obeervation we~la. Dk-:2S an4 Dtl-26 

---.r• abo tocate.t·near tbe·aite (fit:. 23) but llad o.oc beeo drilled at the ti.ae· 
of r:be teat. 

1be "ella at' tbh .. a .. ita beaan iD the lovel' pu·t of th~ St. Louie Li•e~toRe 
which. • alooa: ritb tbc upper part of the V.reaw w.-etoae, baa weathered to 
fo111 • clay reaolitb with eo. •c•ttared ~bert ar•vel ( fil• 23). The priury 
var:er~e•rin1 taae il\ Dt-21 ia a 11-fo.&t hilh eolutioa opeBiD& ia. the wu·u:v 
Uaett:one.. 1b• oP-oina tbioa to 4 feet i• Dk-14. 

•' ~ • . I 

I> • -··. 1he initial l'ate of pu.piu& wae 430 aalt.ia~ riaure 24 abowa the 1'8qolliC' 

• ·••n= =oe.-.ater:~..,levela....."":i-0.:tha ·pulllfiDI .. Va_ll .. Dil-21 and tba oba1rvation vella bk-l.l. 
Dk .. _I4, aod Dt-:ZO .. -~~"~•n puapl.aa .ar.opptul on O.c~er ~~~ vetar Jewel a 'in. Dli.--14 

-~111<--21 .ueovered ropidly. Wa_ter Jeveh in vella llk-13 a·n4 111-20 reaponded ·-
- a lowly to··tbe -ead.· of ~ina (table 8J.. 4pet:ifiJ: capacity at the eacl of tbi! ·· 

l 1 5.D alnute atep vaa &.6 (&al/cJn)/ft of tlravdQ;wn at 4:ll a•ll•in. At the aiid 
·o·f ·u.e··telit;··iipetific capacity v.e eppro•i .. t•ly tba tUia at 8.8 Caal/llin)/ft 
of dravdovn vith an averaae pua~piaa rate of 150 a•ll•in. Thit aquifer r:ear .... 
al•o_ analyzed and aaaia the ceaulte ver• il'lConclu•ive. 'lhe napoa.•• of thia 
ve·u- to IOftJir ;•riod• of PU11Pin1 or· to 1 hi&her rate of purspi111 could aoc be 
det era{ ned 4 • 
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~ ! 
,.{~~ 
~roo _, .. ~ 
a:>-rr 
~::lii! 
<"'"' 
~ ~ ~-t4 ... 

~~~z&a 1 ~~~·r ~ 
~c;! so' 1 ' , 1 , , 1 , I. 1 
l: 1-415 240t 0800 1500 2400 0100 1800 2400 0800 180(1 2400 

DEC U DEC 18 OfC 11 OeC II 

, fipl'e 24.-· H,.dl'otr•~h •nd ~ekl dwlnt IPte 7:1-haur teu_ol ..tl 0._·21. 

tabla 8.--llrawdM·:~~ ro~ove,.Y (a vella· Dk-il, Dk-14, Dlt-20, aad Dlt-21 
~ · .!~::·~::~~:~[:; .. dud:ni 'tt.• 72~ur t••t 

Di1taoce: lrc:. 
pullpl'd veil, 
in ftet. 

Prep\.m!Pi111 
vatot't l•V41, in 
feet bolO.. 
••••riaa point. 

. ,. --~~1.. l .. !···· 
DraWI.:ttMi 

·~ at eed .of 
f f iret ·atcp. 

1·. ~a feet; 

Dr•vdovn at 
·--end of teet. 

in feer:. 

l•covery 200 
•inut:ee afce-r 
puarpina etopp«d, 
in feet. 

.< 

:~f'!',; i;::·~'-1~~~,:--~--: ~~no • 
... -::-"~Dk-21.(~ :1: i_. ., .. , ·~-
··'(p~·:'!'~ll) ·· ·Dii-u ot-14 Dk-20 

S52 330 ~•s 

6S.43 81 .• 1] 76.65 82.29 

. . ~. 
49.9_7 17-65 46.96 H.U 

-. ..:.:..•t' -·--=~=-------":.-_....;...;;.:.. .... 
39.71 20.52 38.76 . 23.04 

21.29 2.94 20.28. 2. ,, 
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lt·Z!. t Ok · OJI-16 
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1400 1100 1400 uoo 2400 tZOt 2400 

... , 5 .... ,. . ... ., ., 

ftvwe .tO.- l"t)rUfDVJIIJit lor Will Ot-U dawfn9 .-ey J · r, 1181. 

· ·· well .. -l•. dtout 900 feet frott 0.:-14, ••• c~lated to • depth of 2!i0 

Ieee. tloe .,final 7ield .,.. 31 sol/loin. 'lbo 1\y.ropoph of Dlt-14 (lis. 26) 
1bOW'1 aa abrupt ' 4I'Op · i11 .~w•tcc .level deuine: r•• drilli.aa of Dk-26 oe Mat 1 

iodicl[ina • hydr.ulic c:aCla.e.ction betveeo the•• wlla.. lhe · v.ue.,"'beari.na 
aon.ea ac. 104 an.d Ill feat . i!' DIL-26 ••Y co•nbt• vith the m•io vater-be.trinJ 
cone ia Olt-21 and DIL-14 (fi&. 23), 

( :. 
, ... WATER QUALITY 
• I • •· •• . -~. 

. . S~ec:lflc: eonductance of . around v•ter fro• t~• teet vella ranaed fro. 200 
to 11ore theft 1,500 •icrodlo. per eati ... ter (\Jaboa/ea). Moat ••lMa vera 
be:tve•n 250 and lSO p.t.oelc• (cable 9). C.aer«lly·. tba -iecific conducta~tee: 

i nCraeee-cl ~ ic~ . !,l _e~~!!s.~:. =----===.o-==. 
·- -~.Cro .. act" v•ter ft'oca "tb'; -;;,Oiiti ( i..~9 ·aw:ui 1Jk .. l5) a ad fr~ aol~tion openiqe 

i11 the w. .... , UeeiionC~"Ch-:...-:ra::..-.Pk...: l4, Dk-17 and Dk-21, bafl a .,ec:ifLc: 

eoad\&Ctauc.t ~"•naina. fi~ "aOQ .t o . l'lbout ,400 auaho•lc•· Welle which penetcated 
aolutio• operiinra in the Fort · hyne ·fomation (Dk-16 aad Dk-26} aenerally had 
•alMe vithin ' thh r•n1e:· Rowver. in v•H• Dk':"' l. Dlr-'· and !a-8, hydroaen 

eulfida va• detected in vat:er· fro• opeaina• i.n tM Port ,.yne ro~~Uti.oa . After 

th• ~etactioct of t.yctr·o;iD .-ulncle·,- ure·~.,.-cific c:on.duc:uaee raa&ed fro~ 800 to 

•• -.uch •• 1,,50 }Jchoa/c•· · 
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Well 
DO• 

DIL-l 

Dlr.-2 

Dlt-S 

.:: 

Dk-8 

Dt-9 

Dt-10 

Dk-14 

fable 9. --specifi.c c•lt4uctaaca of v•t•r fro. l:he t 

Depth of well IC 
ti.ae of tMpli Ql 

Ueetl 

400 

)00 

110 
uo 
ZlO 
265 
270 
300 
)20 
].10 

l90 
400 

206 

lU 
llO 
340 

2110 

156 
180 
270 

Specific 
coacluctance 
(uallol•• 
at 2~·c) 

850 

360 

400 
4U 
4SO 
S60 
ns 

1,47r
I,SSO 
t,•n 
1,200 
1,400 

800 

280 
275 

' 320 

320 

2:10 
200 
)10 

Veil 
DO• 

01.-15 

Dk-16 

Dk-17 

Dll.-18 

Dk-21 

OIL- 22 

Dk-2S 

011.-26 

Dopch of voll 1t 

ti•• of ••plina 

250 
260 
2!0 
JDO 

JXJ 

116 
ll5 
145 
tao 
190 
200 
2r,o 

. 260 
275 
290 

1611 
17) 
211 
250 

uo 
Z70 

220 

lloO 
180 
220 
no 

... t .. 

JOO 
JOO 
320 
]40 

J:IO 

270 
400 
llS 
JOO 
)00 

290 
300 
JOS 
)00 

)00 

190 
)00 

255 
320 

280 

J)O 

no 

4H 
420 
)90 
390 

. 'J =- · o.c·-- .·-". :.-·- ·~-~-,,_-"' .' : o .• a::-:::.=• --7_::;: 

Olr.-21 tappirta the Varao~v Lieeatone v8a • .. 
··for S4 · par-.tcra. Uae•• aulyaea ehov 1'\0 aajor ••ter-ct.,.ality 

pr-oblet.• "Cta\ti" 10). lf'ac:er froa botb vella i• • h.icd, c.al~~;iu. bicarbon•te 
t:rp« virb ·•t•J.l•r propouiona ol ujor ala.eral coa.etituenta (fi.a. 2n. IJ 
eo.pariaon, well Fv-lJ ia -'•irYi•v, T•on. , yield& ein.eralia..:l varer froaa tba 
Fort Payac Faaee.tion. lly.cltGI4h\ aultide vaa alao d•tacted. ia thi& ~Nll, tbe 

water t)'Pt' ia tlelicY!Id to be aiailac vith vatcr frOG the i'o.-t Parae ·ia vellt 
Dk-l, Dk- ~. &rid D"-- 1 •.• 

)1 
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Cl'ouad water io tbe· Dickaon area occvra pri•ari-ty in·-- ttte·-Waraav -LiiHtto.e. '::·.:-7·.:.: 

Secoadary per-.eabi lit} • - auch a a •olut iOa ope.nin&• a are ·the ""P'i"'liC L,rr· aven1111e• ~-
of tround-w•car ~Gt. 'Die wu:tarl1ins Pore Payrut. fo~t.ion. ,i.1. fine-craiae4 .. (:.::.. 
and u•111all:r act• •• the baa• a f th• aquifer. Taae-vell eiUta V«!re ·c:hoeee o• 
the ba•i• of topoaraphic: po•ition, rea;oli.tb tbi.c:kne••· and· che litbolo&y of 
the underlyina formation•• Data fr~ the Leat Vella veE'e ".JnaJyaCd"£ relate 
..otoay •nd topaiJ:.I.IIh)l to arol.lnd..,ater oeeul"i-enc:e. . Jc •eee•r• "'• • 1nlith 
tbic.kuaa and tbSJitholoay of th• bedrock at"e the aa1n ~ · Z" 

the developaent of htsfi-yllddLnJ Jbldlfbri 6P@ftirii8. 

']9 



·,. 

Ten of the 26 teat welh bad thick r•aolitb and a tine-craioe4. 1 i•at~t-; 
near the top of the co•r•••Jraioed bedrock. Sevao of the 10 \Mlla ,Jielded 1\, 
a•l/•in 0!' taora. 'llle epeeiflc capacity fot tbaaa aaveo ... u. canae4 trOll 1.02 
to 12.7 (aal/aift)/ft of clravclovo. llialt~ialcliaa aolutioD Op41Di.DC4' are ~r• 
likely to develop in araaa where there if thidt reaoli.th aad 4 £iDr1rained 
li.e1toae ia prcaent at th11 top of rock. 

"1.ulf•~r teeta ware eondlllc.ta4 at cvo valle vhleh penetrated lt.iJb-yi•ld.i.nJ 
•~lut.ioe. opeaiDt•· Vell Dk-17 v•• pwaped for 7% boura at •• avera&e rate of 
IS:S a•J/•io with a apaclfi.c capac:i.ty of 1.1 (aal/ain)/ft. Ao 1-b'""r teat ·vaa 
"Oildu,;ted at Dk-17 •fter additional ca•ina vaa inatallcd to •e•l off acxae 
upper •one•.. J)\aina tbh teat. dlat:harce wa1 120 ·aal/ain vlcb a ape~ific 
eopocitr of s.75 <s•ll•<n>lf<. 

A aecond vall: l..~n ••• ptMped at ao awe-rase yiel• of 150 aal/cin for 12 
ltot.lre ead ·bad a .,.eific e.pacitJ of 8.1. Caal/aia)/ft. rurther d~rlllil'll at 
thia· •i.te indieatea that the aolutioa opeaia& ••1 eateftd about 900 feet 
laterall7.. tbaot o( tbe epeninca 1eemed to be Yery locali&ed. · 

' . " \~~·.. . ' 
1'he Varan U.-~~one in the IJickaon area ia capable of yiel4iaa aood 

quality v.c:er ;fo~ .driJlkfDI or ioduatrial 1.1ee. While lov-yialdiaa well a &re 
tha rule, the"d•velopllliltlt of h!p-yieldiq vella ia poaei.ble .. 

: 3·'·::MI .. : t; ·· ·· ..... ···~·~· t~·-r·'· '· ,,. I 1 · 

.· ... :·,;~ ;f,i~(· .. [>j f':: 
··.-· _, 

. . . ,;··~ .. ~. 
;.: .. ····)' 

·:!~·~zul:JHO~..:- .:n_·;'·\ ·~·· 

• !l·i;',:r ·: ... ~.j . 
.. (; ·.~.; ."-' -~ ::i. 

. ' 
'·1~~:~. ~·~~ 

. ; ~- . ·. 
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lll>ite, 11. A •. , 19f0, Hajor loldo l>r oolutiOG io the ., .. cora Hil!hlaad lia of 
Teone•••• lab•· I= Gtoloaical Soelt~J of ADtl'ica lulletin, •· · 11. 
DO· 12t P• 2029. , 

2.uravakil ha, 19.61, Su ... ry appraiaala of the aat:i.oa• I &ro11acf-water 
RIOUKI:a - leaGeiJae t:"e&ioa : lf.S. CeolO&ital SurYe)' Prof.ttllioaal f~eC 
113-L, H P• ;,,., ·.· 

1, .• - 1. ;. · · 
.:. .. ·- ·· ·: :.: • .1 ..... •: . . 

• :·~ ·: •• ••• J :·. i . .-~)·~ : ~\·t."· : · ... :~ •. ~:. ! •l-,.\ . 

.,,. _ -: .. · :. ; .. nO _ - ~ .. ·-.:~: l · . 9 ~ ;: :-_. :.:•l'ut.o, 
IJ'I .I !- H.' OJJ " !: ! .. t~~ -~".'. ·~~ ... ~""·'·." ~ · I l L· .\•y·,.,.,, : 

. f . • , ~: ·f··.~:·f~ ... f. : '.~~ <I' ·.·: , , . t/.'•.: .. 

ft : : -, . ........ tao·~--~ · · ~ I. . ..... ,.. •.... ,.,; 

. :• . . ~:,... ' :-· "· 

. · :: ; . 

1.-'J . ·: :, i .,.,. ·r~.:: ..... : .: J .... ', .. -: ... . --~~ .·. 

'.J ::.1r ·t:···., P.~ ., • •. ~.·~ .... . ~-o.~i, . ., ~~~ -. 
.. ~~; : ..,-=-or; ·- • . •.. . 
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