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Flgure 2. Paleozoic-rock section as exposed in Sheep Range (modified from Guth, 1980, pl. 3). Rocks shown range
from latest Precambrian (older than 570 million years) through Mississippian (about 330 million years old).

8 Distribution of Carbonate-Rock Aquifers and the Potential for Their Development, Nevadas, California, Arizona, and Utah



801 0v8 079'C 08L'l 1 dwoSod O TP6SSIT  12€0LE (69-€8) -ML SLN ST
801 LS1 10L'1 Sl 1 eLE) D SE0091T 80 SS 9¢ (869-6L) D-MM SIN 2
L91 S0l 0S9°1 SS'l 1 ereLR) 3 ¥€00911 L0 SS 9¢ (69-6L) 1-D-MM SIN €T
01 6v1 600'1 098 'a uudg piig 1 IS9SHIT LT TS 9E THA-ID XN TT
L9 L99'1 T°6'S SST'Y a WA U3qoYy ‘U0 § 1T6T911  8€6b9¢ (LS-$L) 1#dSTAN SIN 1T
L 8bL €581 SO1‘Y 1 dwo3og O 9T ISSIT  0f 89 9¢ (€L-SL) €-ML SIN 0T
01 Lig 699 443 1 OISLID NUON W IEESHIT  €P LY OE PLA-IO XN 61
0z SLT 879 £5¢ 1 OISLID AUON N 8TESPIT  I¥ Ly 9€ SLA-FO XN 81
8 68 08t 16€ 1 Suudg png g gzer ¥l 0S 9t 9¢ (TASD) 8T 59T €1ISAVON LI
Tl 08¥ LE6 LSY 1 OISLD AUON  d] CLLYHIT $0 9¥ 9€ 9LA-FOXWN 91
9'8 €ST 00t'€ LET'E a - S 6590911 €S 9¢ (99-€L) 4-ML SIN  SI
9'8 09 a4 09¢ 1 - dd € 6T P11 61 8€9¢€ aaeo L99 s1Sad  #1
98 18¢ 10€°1 0z0°1 1 Sury ezueuog 3 POISSIT  1€S€9¢€ (€L-19) 01-ML SIN €1
L01 191°1 9p6°1 S8L 1 yedoN ‘Sury ezuvuog o ¥1T0911  0€ S€9¢ (89-L9) 1 Auny SIN Tl
9L £SL 064'1 LEL a yedoN 2 8005 SIT S $€ 9¢ (5£-99) t-mlL SIN 11
14! 12§ SLS 129 1 Sundg ping LEOYSIT  €b ¥E 9¢ (TH) 80 9SH 91S SIN 01
8 09 0€6 0L8 a1 uosuowig ‘adwny Ob TSI TE €€ 9€ (M@ vy 8SH9ISAVIN 6
79 691 878 659 Td erele)) ‘Jury ezueuog 3 LY €1 91T TITE9E TONJadRIL SIN 8
Y L81 LOS 029 Tda eree) ‘Jury vzuguog 3 LY €L 91T TITE9E €ONJodel], SIN L
66 S0t 0£8 S29 Td eleue) ‘Jury ezuguog o LY E€1911  TITE9E J'ON Jodell, SIN 9
9 ov 69 59 1 dwo3od O €0¥TSIT  Tice9e (IHES) AALT8SAYISIVON ¢
¥1 ov1 ov1 0 a 3ury ezueuog 2 2061911 +S LT 9€ Tadezosd LIS ML b
9 1§57 S0T'1 ¥SL 1 Suudg ping g 9¢ SSH11 8T 0T 9¢ VOPE €99 8IS Al €
8 0zl 0zs 0014 a 0ISUD AUOIN N 0101611 0SLSSE 0460 199 €S Ad T
4! 091 0oL ovs 1 Suudg pg 4 OCTEISIT LI 9SSE qagyT 099 €7S Ad 1
o0y djeuoq.ae)) ur pajsjdwod sfPpL
(sayouy) (199)) Bujuado Buyuado KBojoyu dweu yun-}o0y aby apnybuo epnieq uopeubliisap aus *ON
lajawelp |eAsdu] 1sadang  ysamojjeys aAls
ajoy-uado uado
1o Buised L2 (ooepuns Pasa) syo0y Spuooas
pue| molaq 199)) yidaq ‘satnujw ‘saalbaq

uooONIISUoOD ([

[uew s3] > ‘a1qereae eiep ou ‘--]

“ddueunopaid Jo 1apio ul palst| ke suonelAdIqqe aidniniy “auoisautl] Apueurwopaid 7 fawojop Apueunuopaid 4 $SoNSLIS 91BUOqIEIUOU Apueurnwopaid ¢ AIoTOqIT

UOISAW| ‘ST IUTRT JUN-yo0y

"UBTUBA[ASUUI-URIULI] ‘qId ‘ueiueA[Asuuad ‘g weiddississi ‘W ‘ueuoas( ‘q ‘UBLIN[IS ‘S tUBIDIAOPIQ ‘O ‘UBIDIAOPIQ-UBLIqUED) ‘03 ‘UBLqWE)) ‘3 ‘UeuqumAL] ‘od 33V

"paonnsu0d Ajateaud “Ald (91941 Paleso] A{LIBSSII3U 10U 1nQ) 311§ 1S9, BPEAIN (IIM PIIBIJOSSE SIIPNIS JOJ PAIONIISUOD

‘SN ‘Apmis juasaid Joj paronnsuos JyoN ‘wesdorg $301N0S3Y Jajepr SunIS-aISSIA XAl JO SAIPMIS J0J PAIONNSU0D ‘XN :Aq papadaxd ‘vonesynuap §OSN 10 sweu B0 TONBUSISap g

BPRASN JO $¥001 (01}SB|0) 9JeUOGIBOUOU PUB S19)INbE 4001-8}BUOGIED U] S||aM 10} S}NSal }sel-1ayinbe pue ejep UOHoNIISUOY) " | ajqeyL

13

GENERAL HYDROGEOLOGY



Sy LTV ov6's ELL'T 0] suuyor  od 6270911 €£TILE (89-68) AS1-dA SIN £y
Sy Iz 061°1 SPL o) BURIlg W 8660911  STYOLE  (VH9-¥8) VLI-HN SIN (47
96 1T1 YIv'l €6T'1 0 vued)g W YT 60911 80720 LE 49190 SILN 184
L <9 008 SEL 0 veuge)y 3 TT8IIIL 9P LEGE (09-89) S-M.L SLN o
(dusep) xd01 djeuoqIEdUON U PAJIdod S[aA
9 oy $6S 99 1 S14d  d 9S ESPIT  6TLOIY V90 €99 LEN ‘AMd 6€
9 08 0ze ovl 1 EMELT (LT Be| 6£00SIT  €1001¥ 81 29T 9EN "Md 8¢
8Cl €01 £8S 08t 1 awpsavg  d EPOESIT  LTVP6E dDST LS TIN M LE
0TI o'l SoO¥'T $T0'1 o1 oMeys ‘s Smquey S SO6SSIT 0T 0€ 6€ WeyS ped ‘Ald 9¢
9 LY6'1 Ly¥'T 00§ o1 uewureyd ‘STAIE  dJ 9€ 0S¥IT [T SS8E TLA-AS XIW S¢
9 081 (1143 091 o1 - 03 IPSOLIT It TE8E V'V €vd 80N 'Aid 143
80l 14 SEv 0€T 1 = d 8SIS¥I1  618Z8¢ D9Vl €99 LON XN €€
o1 vE0'T LES'T £08 d amowmo g 9y 0TSIT 85 LOSE 1-L.d-AD-XW [43
88 TS S6£°T £58 1 e TP ESHIT  1€50 8¢ €1a-1d XW £
99 86¥ wy'e 08S‘C g dwodog O SISO9IT  8S60LE (99-88) T-MM SIN 0€
9L 86v 861'Y 00L'E a BPBAIN ‘T S[IASd ECEI9IT 62 60LE (29-L8) 1-M.L SIN 6T
801 011 788°1 TLL'l 01 dreys ‘STvULAY W OE Y0911 8T H0LE (L9-¥8) @-M.L SIN 8¢
L 99€‘] 611°C €SL 1 yedddy, 1 IS609I1  TIVOLE asi-an SIN LT
9 S0T 970t 128°C o'a - da O£ 10911  SEE€0LE (P89-¥8) S-UdeN SIN 9z
(so Buuado  Buuado ABojo aweu yun-3o20 ab apnybuc apnipe uopeubisap oy "ON 8)
yauy) (98} cadeag  isemoieus low Jun-yo0y v pmybuol  apmpen neubisap ays N 8us
lajawelp |eAsdju]
ajoy-uado uado
10 Buisen |e104 (oepns puej poise) ooy SpuoIds

mojaq 1@9}) yidaqg ‘sanujw ‘saalbaq

UOJIONIISUOI [[BM

PaNuURUOD--BPEABN O $300. (DlISE[O) B}BUOGIEOUOU PUE S18JiNbE 3001-8]BUOGIED U] S|[9M 10} SYNS8] }Se}-1ajinbe pUE BJep UoNONLSUOD - | djqeL

Distribution of Carbonate-Rock Aquifers and the Potential for Their Development, Nevada, California, Arlzona, and Utah

14



€961 “UnUIWIOD UL ‘uosIepIoy ], pue pesdourpm () 10° -- 11 -- 6l ove 80° ogl Tly 4
€L61 ‘uassee|d (D) 098 -- - -- 000°CET ore oL 8 9SP T
€ 91981 ‘G161 ‘uosrepoy], pue peiouip (Q) 8 -- -- -- 008 001 I's 6¢ 00€ €T
Apnis asald (Q) 61 -- 008°L 008'C 009'1 0£8 6°S el LL (44
€ 91qv1 ‘GL6[ ‘uosiepioy], pue peidourp () IL°0 - -- 00Z'1lg 00S'€ 0809 (40! 6v 00S 1T
£ 91981 ‘SL61 ‘uosseproy |, pue peidourpm (Q) L -- - 01¢ 08 000°1 L 8y 0¢ 0c
L8S "d ‘8861 ‘s1ayio pue uLopy ‘g¢ °d
‘¥861 ‘llHIeY pue young ‘6z-+¢ *d ‘8861 ‘s1oylo pue ‘_owsum (@ 0€9 000°09L; -- obo.oom 000°Sy 009t +S1 £ ors 61
£g ¢
‘$861 ‘Niurey pue young ‘6¢-0¢ 'd ‘3861 ‘stoyio pue safrog () 006 000°001, -- 000'0ST 00086 17Ty 60¢ I oov'e 8l
(@ 81 -- 000°L 009°1 098 0TE'T t'e 0g 101 L1
Aprus uasaid (Q) 9T - 000°€S, 009°TI  00T'€E €96'€ vl Ty wy 91
¥1 d ‘L9g1 ‘s1ayi0
pUE UOSIBPIOY ], ‘€ 3]q® ‘GLG | ‘uosIepioy ], pue peiouty (D) 0€ -- -~ -- 000°8, -- 6c 4 8¢S ¢l
$8/11 parep wodas s1a(juq (D) L9 -- -- -- 00y 096 Y91 LET §Tc 14
“op (@) $'6 -- 00l1'L 00L'C 001°1 000°¢ 8P 16 (0,04 el
op (@) 9% -- 00S°11 00T‘S 008 000°¢ 9 G8 (997 Cl
¢ 91981 ‘SL6 1 ‘uosiepioy], pue peidounm () 0¢ - 000°¢ 00S°1 0€s 000 Sy (414 <1 I
TP61 “unwwod uanum ‘s1vautduy jo sdio) "s'n (Q) 'y - -- -- 001'C 01 0s 00§ 01
Aprus juasald (@) S'L - 001 oSy 0ze B€9'1 €1 I sl 6
"op (D) 01¢ -- -- -- 000'9¢ 09 orl i ¥6 8
‘op (D) ¥8 - - - 00091 09 09 (4 001 L
¥t ‘T€-17 "d 8961 *uoisuyor (D) 14! -- - - 008°C 09 £l 8 001 9
Apmis wesalg (Y) 0%6 - 000°LE (Q) 009°'L 009 L9 6 ¥T S
7 PUe € 59]qul ‘'9L61 ‘uosie pue £3[pn( (Q) ST 00S‘€e -- -- 0oL 0SeE'l §Tel ov LES 14
91€0¢ nusad ‘wodarspanug Q) I’ - - - €S N8y 9T’ (414N A2 €
€L£/90 pasep uodar s 1a1jud (Q) [ - -- -- 0LT 0Tl £e’l 16 171 C
18/11 parep uodar ssaqu () T0 - - - 43 ove 610 06 L1 I
}20Y 9jeuoqIe)) ur pajarduod s[aps
aouaIdjay (Aep elEp Jaylo A1anodas umopmesp Ayoedes (sejnujw) (joopsad  (19a)) (MIuw  "oN
19d 199)) wou4 wou4 wo.4 wos4 uopeanp anujw iad umop 1d  ayug
AyAponpuos 1591 suojjeb) -meag suojeb)
alnespAH {Aep 1ad pasenbs j09)) Ayoedes padwnd
Aunissiwsuen pajewnsy ayoads ojey

"pasn erep K19A0021 wo1j PAIEWInS? ANAISSIUSUED Y {Pasn vIep 10410 WOy PAIewnss AJAISSIUIsuLL) ‘O 'PIsn vILP UMOPMEID WOIJ PAIBWNSD ANAISSIUSURD ‘(]

tAianonpuos o1neIpAy arenofes o1 pasn eiep Aioedea-oy10ads woiy parewnsa Anatssiisuen ¢ :£q pamojjoy ‘Jeasalur uado [ei01 Aq papiaIp Aiaissiuisuen Wwolj pajewnsd anfeA ATTATONPU0D SACIPAT]
*$310U100j Ul PAIOU BIEp pub

SPOYIaU! Jaylo uo paseq eIEp 19410 wolg ‘(9¥61) q09e[ put 12dool) jo poyraw Fuisn [am padiund uy K1940001 Jo sjusWAINSEAW Je[nFal U0 paseq :A10A001 worq “(9p61) qooef pue 1adoo) Jo poyiaw
Juisn [jom padwind ur umopmeIp Jo sjustuRINSESIL TeNTaI U Paseq ‘umopmeIp wolq “(£961) 1910 pue s1ay |, Jo poyiaw Juisn Kroedes oyroads uo paseq :Kioedes woly TATATSSTWIS U] pajewinsy
.§EE8:2§8§€58@%&5?222:855ﬁ9€?@§3EEEE%%%:%&QggigﬁéEBE?@E&ESS?ﬁéb%géﬁmHaéﬂﬂﬂﬂ

PaNURUOD--BPRASN JO $%001 (011SE(0) 8jeUOGIBOUOU PUE SIajinbe 300.-8)EU0qieD Ul S|jam 10} Synsal isaj-iayinbe pue Bjep uonoONISUOY *| aqel

15

GENERAL HYDROGEOLOGY



‘SaInuUn (0| §00) 1940001 151N (S WOl parewisy |

"SLO00"0 O £100°0 WOy 28U SAPWINSA JUAIDNJJ09-2TRI0NS "S[[aM [EIAS JE SILUIAOII PUB SUMOPABID WIOJ PAIRIUNSH 1

“[13M UONEAIISqO AGIBAU Ul UMOPMEID WOLJ PHBWNST (

(£961) aznquys Jo poytaw Fuisn parewinsy |,

*syyn Suik2a40 jo Suiaed £q pasuanyui aq Aew umopamel :

“{19Mm Ul 512491 1a1em Jo suonenony [epn Suisn £000°0 JO 1UAIDYJ200 a3eI0)s PaTEWINSa (986 1) Kemojen g

"saInum g1 Yooi K19400ay “1sa3 Sn|s woly patewnsy ‘Kps juasaid FuLinp 1591 1039UMO[) 2]0Y210q WOIJ PAIRWILST J
"SL000°0 O +100°0

woy AFue! SAEWNSD JUIDYJ09-a5eI101S "H [0 TUSILJ00 ITTI0NS PIIBWNST "S|[IA [EIIAIS 1€ SILIIA0IDI PUE SUMOPAMEID Wody parewnsy (61 AIS) - LA-FD 1194 XA 12 SUMOPAEID WOL) PATWINSY

- -ozk[eue 01 3noyIp K1940921 Suiyew ‘3A[RA 100J OU SeY dwng P

“£10°0 “JUAL01J203 3FeI0S PAjRWINSH STUIWAINSLIW AUIITE UO Paseq Aewnsy

"umopmerp ueyl 1aeald sea axnssaxd omaworeq jo aouanpjuj q

"THEEC 06T LIS 1194 £QIUau je SUMOPMEIP WOLJ pajeunsy

0T d ‘L961 ‘s19yi0 pue uostepioy], () 20 - - 08 0¥ 0912 LT $6T 8L £
1189y 'd‘6L61 ‘UOSPOH pue stopm (3D 900" - Tl - 8 ocl 0 g6y  0C w
61-91 "d‘6L51 oM puk Appimui( () {1} I - - - 001 - -- It
1 °d ‘L961 ‘s1ay10 pue uosrepioyy, (D) > -- -- - L> 0> 9zI s> ot

(ouser) a0y AeuocqarduoN ul pajadwod sy

TL607 0] s, 19711 (D) 6 - - - oy 00€ 61’ 08 Sl 6¢

11602 301 5.49111Q (O) [ -- - -- 08 081 14 SL 0¢ 8¢

L1z 301 8.391(uQ Q) 8’1 - -- -- 061 ote 86 09¢ 0SS LE

¥~z d ‘6661 ‘wems (q) Sl 00T°gy 001 00¢'T 00Tt 00Tt eel 0Le 009t 9¢
€861 “"unwiwod

udNLIMm “WANSIM 291 1601 "d ‘p861 ‘[rLuey pue young () ¢ -- 0gs o¢l 061 00T 8 174! 001 SE

98/10 pajep wodas s 13][uq (D) Sl -- - -- 00LT 080°01 SL'8 14 SE 123

1852¢ 30 s.2211Up 1 ¢ “d ‘pg61 ‘[ILieH pue young (D) L'l 00¥'Cc -- -- 06¢ 01¢ 6’1 8l (Y44 133
G861 UNWIWIOd UANLIM

‘u11s9p, 991 zg “d ‘p861 “IiteH pue young (D) 123 - - == 0s¢ 08¢l ¢l £9 S6 [43
C861 UNWIWIOd UaNLIM

‘UIR1SaM 091 19¢ “d ‘P86 “[IHUBH puk young (D) Il -- -- -- 000°L1 00¥*9 1Y 4 901 1€

op () e -- 0IL oLl $6 000°S 14 081 09 0¢

€ 2I9®1 °GL6 1 ‘uosrepioy], pue peidouipm (Y) 6 -- oLy 088 0tl 00S 8 Sel 86 6C

LE-1€ 'd ‘2961 ‘sioyio pue uossepioy L, () I €1, I - 08 68 94 6¥ (4 8T

SL*9- d‘6L61 “1op pue aippimuiq () €9 - 009°8 - 00L'E o'l £el 194 oLS LT

€ 919®1 ‘L6 ‘uosiepioy], pue peiourm (q) 91 -- - 0cte 06 000°¢ v TLl 9L 9¢

CLIEYETEN] (Aep elep jaylo Aiancdas umopmesp Anoeden (senujw) (1oojsad  (199y) (anupw  oN

13d 199)) wo.4 woi4 wol4 woi4 uopesnp anupwiad  umop d  ays

Auagonpuos 1s9L suojlef) -meiqg suojjeb)
olinespAH (Aep 1ad pasenbs ja9y) Ayoedeo padwnd

Auaissiwsuesy pajewyisg apoads ajey

PaNURUOD--BPBABN JO $00. (D1]SEJO) BJBUOGIEOUOU PUE S13JINbE %001-8]BUOGIED UJ S|[oM 10§ SINS8) 1S8}-18)iNbe pUE B1ep UCKINASUOD ‘| 3jqeL

Distribution of Carbonate-Rock Aquifers and the Potential for Their Development, Nevada, California, Arizona, and Utah

16



"199) $EQ'P-0S9'E PUB ‘099°€-009'€ ‘08H°€-00T°¢C Steasdrul yidap ut *s1sa) 321y woyy sadelare are K11AONPUOd JNneIPpAY pue AJAISSIWISURI ] q
"paroadsns si s[erawnu jo uonisodsuen e inq ‘Aep 1ad 100§ 1¢°Q sem Ananonpuod oynespAy pauoday ‘wodas $199U1FUD J10AIISAI WO ST ANAISSTWISURI],

cLo0’ L0 0Tl 96L°L-669°L o) uew 3 65 Te ST PS T 8¢ 1 nupn s3uds epog
8000 190 081 942'9-822°9 9] ureypy o W 0l SESTIL LS LT 8¢ G ie]{ uoodeyg

-

(onse[d) o0y ajeuoqaeduoN ur pajajdwod sjpap

950 69 61%'1 (@ a - n 67 9€ 911 8L 65 8¢  9-1V pod y921D urqqoq
L300 LLO 0Tl 8LS' Y06y 1 g di LEIO ST 60 6T 8¢ 1 A3[[EA JOATY aMYM
1€000° w90 0zl S6L'S-665°S 1 A dl 01 Se¢Stl LS LT 8¢ G e[ uoseyg
€l (44 -- 9be'S-SIE’S Td anawing a SESeSII IS LT8¢ [ Je[4 uooeg
9¢* Sl 09 196'€-v€6°E an anduwIng a LEVE STI Sh LT 8¢ ¢ uokue) Juein
61 01§ 9 190'-¥€0'Y a“ apWing a ITPeSIl TE LT 8E  uokueD uern

$80° S8 09 ¥4 -0pEy a uosuowrg a LEVESIT  61LT8E 1 uokueD 1ueIn
9y 09% 09 8v9'v-8¥S'Y a1 andwiIng a 6F vE ST1 SILT 8¢ § uokue) weln
14 0s¢ 06 0€6°€-S8L'E an anauwiny a 1S 0¢s STl S1vT 8t 1-91 [e19po 2qopy

r 79 0cl OEV'v-TLE Y an andwIny a 60 8¢ S11 4444 1% Ev-p1-1 9911, 2uoT]
91 ¥8 0Tl STL'S-1L9'S 1 eueor N (14U 8E L1 8¢ 81-S 1e1opad DOd

¥ 08 0T1 90L‘L-00S"L T eueof W LO LT STl €0 10 8¢ [-61 [elopag 2qopy
¥100°0 L00 0c1 PIS TI-v9L T 501 qeqies] d Cree vIl 818E 9¢ V-1 VSN JoATY uidnp

}20Y euoqIR) Ul pajajduwod S

(Aep 1ad 309y) (Aep tad (saynujw) (aoeuns ABojoyy aweu aby apnybuoq apmye uoneubisap ays
Ayanonpuos pasenbs 199}) 1S9 jo pue] mojag yun
oneipAH Ajalssjwisues) uopeing 199}) paisa} -4o0oy
[easajuy
yidag palsa) s)ooy $pU0%9s

‘sanujw ‘saaibag

[orqeqreae viep ou *--]

(g xtpuadde ‘ggg 1) 10ddoy pue Aeyopq 995 ‘saun mopy Jo SN ul-Inys [eniui 104 “pouad ut-nys Jeury 1537 Jo uoneIng]

"1S1 9y 0 pajejost Af[estueydour sem eyl suoz yidop pauoday TeATaIUT (daq]

"soueurwopald Jo 19pIo Ui pals| a1k suonelaaiqqe ofdujnyy suoisowry Apueurwopaxd 1 ‘winsd£S ‘D anwojop Apueunwopasd ‘(] tsonse[d sreuoqresuou Aputuiwopaid ) AIBOGIT]
"PAICNUAIJIpUN (] UTIULdg J ‘uetRA[ASuudg ‘gl ‘ueiddissISSI ‘I ‘URIUOAS(] ‘(] ‘URLIqUIED) ‘D TSV

(g pue y seoipuadde ‘z siqe} ‘gge L) 1odday) pue Aeyop woly papdwo) “sjjom uoljeloldxa-winsjoljad Uo $is8) Wajs-Up Wolj ejeq *Z ajqel

17

GENERAL HYDROGEOLOGY



Table 3. Thickness of basin fill and carbonate rocks
penetrated by selected wells

Thickness
penetrated (feet) 115) well depth
Site No. Well Basin Carbonate (feet below
(fig. 18) name fill rocks land surface)
Wells Drilled During Present Study
1 CSV-1 765 0 765
2 CSv-2 17 461 478
3 CSV-3 780 0 780
4 BHG-1 380 40 420
5 BHG-2 142 1,258 1,400
6 SBH-1 60 634 694
7 DIVIDE 200 0 200
8 OLDDRY 210 0 210
9 DR-1 182 768 950
Existing Wells
10 CE-DT-4 30 639 669
11 CE-DT-5 110 518 628
12 CE-DT-6 420 517 937
13 CE-VF-1 714 0 714
14 CE-VF-2 850 3n 1,221
15 SHV-1 250 670 920
16 DDL-1 420 0 420

 No drilling records available.

collected at the Nevada Test Site (Winograd and
Thordarson, 1975, p. C17), which averaged about
5-6 percent. Secondary porosity as estimated from
the logs in zones where many fractures were present
locally might constitute almost half of that total
(Berger, 1992).

Aquifer Testing

Properly conducted and monitored aquifer tests
can provide estimates of the capacity of aquifers to
transmit and store water. The hydraulic properties that
characterize these capacities are the transmissivity and
storage coefficient of the aquifer, respectively.

Aquifer testing involves lowering a pump into a
well to a depth below the water level, pumping water
from the well at a constant rate for long periods of time
while recording water-level changes in the pumped
well and, if available, in any nearby observation wells.
As pumping continues, water levels generally decline
in the well, and the rate at which the water level
declines can be used to estimate the transmissivity.
After the pump is turned off, measurements are made
of the recovery of water levels in the wells. The rate
of recovery is used to estimate transmissivity. Mea-
surements of declining water levels in nearby wells
can be used to estimate both the transmissivity and
storage coefficient of the aquifer. Because of the high
cost of drilling in the carbonate-rock aquifers, most
aquifer tests in the carbonate-rock aquifers of Nevada

Table 4. Information acquired from various geophysical
logs

[Modified from Keys and MacCary, 1971, table 1]

Geophysical log Information acquired

Acoustic transit time  Primary porosity, fractures, lithology

Borehole televiewer  Fractures, construction of existing wells

Caliper Diameter of hole, fractures, construction
of existing wells
Electric True resistivity, stratigraphic correlation

Gamma-gamma Bulk density of rocks or sediments, total

density porosity, water level, lithology
Natural gamma Clay or shale content, stratigraphic
correlations
Neutron Total porosity, location of water level,
lithology
Temperature Ground-water temperature and tempera-

ture gradients, location of water level,
movement of water in well

lack nearby observation wells. This limits the accuracy
of the estimates of transmissivity and precludes estima-
tion of storage coefficient (Heath, 1983, p. 42).

Estimates of transmissivity (and storage coeffi-
cient for one example) calculated from aquifer tests
made in some of the carbonate wells during 1985-88
are given in table 5. All estimates are based on the
straight-line approximations described for well CSV-2
and data presented in Berger and others (1988) or col-
lected since that report. To facilitate comparisons
among well sites, the last column in table 5 presents a
normalized response of the aquifer tested in each well
to 1 week of pumping at 1,000 gal/min. The responses
are normalized to reflect drawdown that would occur in
a 24-in. diameter production well at each site if it
tapped 500 ft of water-saturated rock. The storage coef-
ficient is assumed to be 0.1. Projections of drawdown
are made by using known and estimated aquifer prop-
erties at each well together with simple mathematical
solutions for drawdown given in Theis (1935). Pro-
jected drawdowns are those that theoretically would
develop in addition to the rapid drawdowns that
develop in the first few minutes of pumping. These
early drawdowns reflect well construction, pump con-
figuration, and other installation specific properties and
may amount to more drawdown than the long-term
contributions.
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Table 5. Data and results of aquifer tests done during 1985-88

[--. no estimate available]

Pumping Calculated Caiculated
rate Pumping  Maximum transmissivity storage Hypothetical
(gallons duration drawdown (footsquared coefficient drawdown
Well per minute) {hours) (feet) per day) (fraction) (feet)

CSV-2 101 22 30.1 1,600 - 27
CE-DT4 540 77 37 200,000 - 9
CE-DT-5 3,400 3263 11.8 250,000 0.14 T
CE-DT-6 472 66 41.6 13,000 -- 17
CE-VE-2 77 14 13.0 3,000 - 47
SBH-1 24 10 9 37,000 - 1.6

Activities Using Data from Petroleum-
Exploration Wells

As part of the studies, existing data from petro-
leum-exploration activities in Nevada, where applica-
ble, were used to describe the hydrology of the
carbonate rocks (McKay and Kepper, 1988). In
Nevada, three types of data are available for estimating
the hydraulic properties of carbonate-rock aquifers:
aquifer tests at water wells, natural fluctuations of
water levels in wells or flow from springs, and records
from wildcat oil and gas exploration. Results from tests
at 39 water wells penetrating carbonate-rock aquifers
(including the aquifer tests described in the preceding
paragraphs) were compiled (table 1). Only one exam-
ple of the use of natural water-level fluctuations is
available in the literature (Galloway, 1986). Beginning
with the present study, measurements of natural water-
level fluctuations were made and used to augment the
aquifer tests and oil-exploration tests; see Kilroy
(1992) for complete details. As of 1988, over 480 wild-
cat o1l and gas wells have been drilled in Nevada, and
many penetrate carbonate rocks. Some provide useful
data about the properties of carbonate-rock aquifers.

Locations of all the oil and gas exploration wells
in and adjacent to the carbonate-rock province of
Nevada are shown in figure 16. Individual records for
each well are on file at the Nevada Bureau of Mines and
Geology. Ideally, a complete well file will contain the
following: application forms and completion reports,
all geophysical logs (if run), and drill-stem test (DST)
reports (if run). In practice, few files are complete.

Drill-stem tests are specialized hydraulic tests
used by the petroleum industry to determine aquifer
properties of rocks penetrated by oil-exploration wells.
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—t
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- Petroleum-exploration well

Approximate area of
carbonate-rock province

Figure 16. Distribution of petroleum-exploration wells in
and adjacent to the carbonate-rock province of Nevada.
Data from McKay and Kepper (1988).
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