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W. T. Martin, Jr. *

509 W. Pierce Street : Kenneth D. Dugan *
P.O. Box 2168 Lane T. Martin
Carlsbad, NM 88221-2168 Mark Horton

Phone: (575) 887-3528 : (* Also licensed in Texas

Fax: (575) 887-2136
E-mail: martinlaw @ zianet.com

VIA FEDERAL EXPRESS
May 22,2013
NM Oil Conservation Division

1220 S. St. Francis Drive
Santa Fe, NM 87505

Re:  Application of Cimarex Energy Co.

0011V €2 v L1t

Dear clerk:

Enclosed please find an original and six copies of George Ross Ranch’s Response in Opposition
to Cimarex’s Application and Pre-hearing Statement and Exhibits.

If you have any questions, please call.
Thank you,

Martin, Dugan & Martin

anla Hodloway

Carla Galloway,
Legal Assistant to W.T. Martin, Jr.

xc: James Bruce



STATE OF NEW MEXICO

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION

IN THE MATTER OF THE APPLICATION OF
CiIMAREX ENERGY CO. OF COLORADO TO
REINSTATE INJECTION AUTHORITY, EDDY
CounTtY, NEW MEXICO

ROSS RANCH’?S”“‘ /ESPON S—

Martin, Dugan & Martin
W. T. Martin, Jr.

509 W. Pierce St.

P.O. Box 2168

Carlsbad, NM 88221-2168
(575) 887-3528

Fax (575) 887-2136

e-mail: martinlaw@zianet.com
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COMES NOW Applicant, George Ross Ranch, LLC, by and through its attorney, W.
T. Martin, Jr., of Martin, Dugan & Martin, and presents its Response in Opposition to
Cimarex’s Application and Pre-Hearing Statement. In support of its Application and for
purposes of its Pre-Hearing Statement, George Ross Ranch states :

1. Name of Party & Address: The Objector, George Ross Ranch, LLC, is a limited liability

company that has an address of 3710 Rawlins Street, Suite 850, Dallas, Texas 75219.

2. Name(s) of Party’s Attorney(s): The attorneys for George Ross Ranch, LLC are

Martin, Dugan & Martin (W. T. Martin, Jr., Lane T. Martin, Kenneth D. Dugan and
Mark Horton). Martin, Dugan & Martin has an address of P.O. Box 2168 Carlsbad, New
Mexico 88221-2168.

3. Concise State of Case: A statement of the case is as follows:.

a.  On or about October 27, 1989, the OCD entered Administrative Order SWD-380.
That Order allowed injection of produced water. |

b. The applicant, Mellon Oil Company, failed to give written notice of the application
to the surface owner.

c. Ross Ranch filed an Application to have Administrative Order SWD-380 revoked
because of Mellon Oil’s failure to give written notice of its application to the
surface owner. The Docket Number was Case No. 14888.

d. The OCD subsequently entered its Order No. R-13699 revoking its prior
Administrative Order SWD-380. Administrative Order SWD-380 was held to be
void and was rescinded.

e. Cimarex has filed its application to reinstate Administrative Order SWD -380°

effective as of October 27, 1989.



f. Ross Ranch objects to Cimarex’s Application on the following grounds:

i. Administrative Order SWD-380 has been ruled as void. As a matter of law,

an application some 23 ¥ years later cannot operate to validate illegal

injections into the well for all those years. Cimarex’s application to inject,

if granted, must be treated prospectively and not retroactively. The

application must be treated and presented as though no application had

been filed in the past.

ii. The application must present current, complete and accurate data regarding

the proposed injection well, affect on existing water wells and affect on the

surface.

iii. The burden of proof and compliance with Federal and State application

requirements rests with Cimarex, not Ross Ranch, the surface owner.

iv. The data Cimarex has submitted with its application is in virtually all

instances approximately 24 years old. By way of example, its attachments

for water analyses for fresh water are from 1988. Cimarex has submitted no

current data. Cimarex has presented no current data but instead relies upon

24-year-old data. An application for an injection well should not be granted

based upon 24-year-old data.

v. Cimarex has made no attempt to comply with New Mexico’s Surface

Owner’s Protection Act in relation to its proposed use of the well for

injection of produced water. As a matter of law, Cimarex must comply with

the Surface Owner’s Protection Act before it can proceed with its

application.



vi.

VIi.

viii.

The Cimarex application states that the average daily injection rate will be
800 BWPD to a maximum of 1,600 BWPD. The historical data regarding
the amount of water injected into the well under the voided permit exceeds
Cimarex’s proposed amounts in very large multiples. Cimarex presents no
current data addressing the extreme variances.

Cimarex does not address operating pressures. Under the voided permit,
the authorized maximum pressure was 804 psi. A review of data from the
time the well was used under the voided permit shows peak pressures
routinely going above 900 psi. Cimarex has presented no permit(s)
authorizing increased pressure. Cimarex presents no information showing
current studies and testing that the well is within safety margins required
by the State of New Mexico and the BLM.

Cimarex has provided no data that its proposed injection satisfies the Safe
Drinking Water Act of 1974 or in the alternative, the Act is inapplicable.
There exist water wells on the Ross Ranch within the area of the proposed
injection well. The Well Numbers are C-1354, C-1354-X, C-1354-X-2, C-
1354-X-3, C-1354-X-4, C-1354-X-5, C-1354-X-6, C-1354-X-7. Cimarex
has provided no data regarding those water wells nor does it show the
existence of the wells in its application.

The produced water Cimarex intends to inject into the well comes from
leasehold operations on BLM land. For such to take place authorization
must be obtained from the BLM under Onshore Order No. 7. This

approval must be obtained from the BLM before the injection operations



proceed. Cimarex has not presented data showing the existence of such
approval.

xi. In Section VI. of Cimarex’s Application, wells shown to be within one half
mile from the proposed SWD (specifically wells called out by number’s #1,
#2, #4, #5, #6, #7 #8, #9) have calculated cement tops, which is not
allowed. This may allow for the ingression of water into those wells
putting water into the production zones, which is prohibited. Cimarex has
not addressed that issue in its application.

xii. Cimarex has not shown any plan of projected road use/construction, land
use, pipeline routings, ingress egress points, gates, etc. that will be required.
This would be a change in the Master Surface Use Plan if it even exists
that would have been required in the original voided permit.

xiii. Because produced water will be coming from leasehold operations on BLM
land, and because formations in question in the injection well enter into
BLM land, Cimarex must show compliance with BLM requirements. See
BLM Pamphlet/Document entitled Surface Operating Standards and
Guidelines for Oil and Gas Exploration and Development-The Gold
Book-4" Ed. Revised 2007. In its application, Cimarex shows no such
compliance. In the alternative, if Cimarex contends it is not subject to such
requirements, it makes no showing in its application.

g. Cimarex has attached documents to its application that presumably are exhibits

supporting its application. The documents relate to information from



approximately 23 14 years ago. Based on what Cimarex has attached to its

application, the application should be summarily denied. However:

iL.

iii.

iv.

If Cimarex intends to introduce documents, data and testimony from
witnesses that are current in nature, then Ross Ranch should be accorded
time for sufficient review, analysis and possible discovery. With a hearing
date of May 28, 2013, it is impossible for Ross Ranch to be accorded
sufficient time for review, analysis and discovery. Ross Ranch cannot even
determine necessary additional witnesses unless it is accorded sufficient
time.

If Cimarex intends to introduce additional documents, data and testimony,
then the hearing date of May 28, 2013 should be vacated and the hearing
reset at a time that accords Ross Ranch sufficient time for the necessary
review, analysis and possible discovery.

If Cimarex intends to introduce additional documents, data and testimony,
those items will of necessity affect Ross Ranch’s decisions as to exhibits it
needs to present at the hearing. Ross Ranch cannot make that decision at
this time or up to the date of the hearing when it does not know if Cimarex
intends to introduce additional documents, data and testimony.

If Ross Ranch is not accorded the additional time, Ross Ranch’s due
process rights as a surface owner will be violated.

If Cimarex intends to introduce additional documents, data and testimony
that is not attached to the application, then this Pre-Hearing Statement

should also be considered a Motion to Vacate the Hearing.



4,

Witnesses: The witnesses George Ross Ranch, LLC may call are: Worth Ross and David
Meyer. Worth Ross is an heir and managing member of the LLC. David Meyer is married
to an heir and has been active in issues relating to management of the LLC and the issue
before the Hearing Officer.

Exhibits: For the reasons stated in Paragraph 3 above, Ross Ranch is limited in
determining what exhibits might be relevant and needed. Ross Ranch has determined that
several Exhibits exist that show the Cimarex application to be incorrect. Those exhibits
accompany this Response and Pre-hearing Statement.

Approximate Time Needed to Present Case: Approximately three (3) hours.

Identification of Any Procedural Matters Needing Resolution Before Hearing:

None

Martin, Dugan & Martin
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W. T. Martin, Jr.

509 W. Pierce St.

P.O. Box 2168

Carlsbad, NM 88221-2168

(575) 887-3528

Fax (575) 887-2136

e-mail: martinlaw@zianet.com
Attorney for George Ross Ranch, LLC

By




CERTIFICATE OF SERVICE

Martin, Dugan & Martin certifies that on the 22" day of May 2013 a copy of the
foregoing RESPONSE IN OPPOSITION TO CIMAREX’S APPLICATION AND PRE-
HFEARING STATEMENT was served on the following persons or entities:

James Bruce

P.O. Box 1056

Santa Fe, NM 87504

Attorney for Applicant, Cimarex Energy of Colorado

Bureau of Land Management
620 East Greene St.
Carlsbad, NM 88220

Shenandoah Petroleum Corporation
3817 W. Wadley, Bldg. O, Suite 950
Midland, Texas 79702

RKI Exploration & Production, Inc.
3817 NW Expressway, Ste. 490
Oklahoma City, Oklahoma 73112

Ralph E. Williamson
8282 IH 35 North. Ste. 490
San Antonio, Texas 78239

GP II Energy, Inc.
P.O. Box 50682
Midland, Texas 79710

Quantum Resources Management, LLC

3817 NW Expressway, Ste. 950
Oklahoma City, Oklahoma 731123

W%W

W. T. Martin, Jr.




New Mexico Office'8t the State Enginger

Water Right Summary

WR File Number:

C 01354

Primary.Purpose: SRO SECONDARY RECOVERY OF OIL

Primary Status: CAN CANCELLED
Total Acres:
Total Diversion: O
‘Owner: RECOVERY WATER COMPANY
Documents on File .
Status From/
Trn# 'Doc  File/Act 1 2 Transaction Desc. To Acres Diversion Consumptive
128227 APPRO: 1866:12:19 CAN ‘CAN'CONVERSION C 01354 T . 13400;
---For more infomation on Conversion Transactions, plea_se see Help--
Current Points of Diversion —
M inme
QaQq {MAC § inmeiers)
POD Number Souirce 6416 4 SecTwsRng X Y Other Location Desc
C‘0117354, 1 4 27 268 29E 597263 3542180"
C01354'X 31 26 26S20E 598093 3542490 &g
C 01354 X-2 J 4 26 265 29E 508895 3542083" @
C 01354 X-3 213 23 265S29E 598323 3543837@
001354:2(24' 4 4 22 2685 29€E 597713 3543339" @
. €01354 X-5 3:3'3 22 26S20E 598462 3543354 {gp SEE COMMENT
SCREEN
C01354 X6 1 4 22 268 20E 5972097 3543769° @
C01354 X-7 1 2 27 265 20E 597289 3542084° @

*An:(*) after northing value.indicates UTH lacation was derlved from PLSS - ses Help

The'data is-furnished by the NMOSE/NSC and is accepted:by-the recipiént with the expressed .understanding that-the OSE/ISC make no warranties
Do y the NMOSE/ISC ‘and is accepted by the recipient with the expresse 9 meke neATIYYES pm

r'éased“ar.iimpuedl; concerning:the accuracy; complatenass, reliabllity, usability, or suitability for any particular purpese of the.dala. >

52113:3:34 PM

Page.1 of 1

WR SUMMARY - C 01854

e e e e et e o et T oAb A =+ oo 5 e et B At . . e e o e o eret et e = e e et e o et ot e o ammar——.

T O

[ vt



AQUIFER CHACTERISTICS OF

RUSTLER FORMATION
~ ROSS RANCH

~ PREPARED FOR

" GEORGE ROSS

~ PECOS, TEXAS
-

o~ "ED L.REED AND ASSOCIATES
CONSULTING HYBROLOGISTS
~ MIDLAND, TEXAS

APRIL 1973

THE



AQUIFER CHARACTERISTICS OF THE RUSTLER FORMATION
ROSS RANCH

EDDY COUNTY, NEW MEXICO

INTRODUCTION

The Ross Ranch lies in southern Eddy County, New Mexico just east

.of the Pecos River. The area of particular interest to this study

includes Sections 22, 23, 26 and 27, Township 26 South and Range
29 East. This study has included a review of previous. work done-
by this office on the ranch in 1966 plus additional work performed

in 1973.

The féport Groundwater Report=No.,3 of the New Mexico Buréau of
Mines and Mineral Resources, 1952, and a report on "Possible Im-
provement of Quality of Water of Water of the the Pecos River by
Diversion of the Brine at Malaga Bend" (Hale, Hughes and Cox),‘fof

the Pecos River Commission by the U.S.G.S. were reviewed.

GEOLOGY
The‘Rustler (upper Permian) limestones ana dolomites are the roéks
of major interest in this study. Wesf of the Pecos River these
rocks have been badly §Iﬁmped and eroded by underground solution
activitynﬁarticularly along major tributaries to thé Pecos Rivef.

However on the east side of the river and in the vicinity of the

' Ross Ranch the beds of limestone and dolomite are normal with a

northeast trending dip toward a structural low located northeast

in the area of Township 25 South Range 30 East. Thesé beds dip

1
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‘northeast.about 50 to 100 feet per mile on the west side of the
Ross Ranch to aboﬁt 300 feet per mile along the eastern side of
the property. The afea of proposéd weil development liés on a
ménocline east oflthe river dipping about 75 feet per mile. The
Rustler crops_outnalohg the river about 1 mile west of the areaito
1be developed and for some distance up river. The river at the
butcrop is at elevation 2848 feet while the elevation pf the top -

" of the porous interval in Well C-1354-X-5 is about 2817 feet.

- The'porosiﬁy of the Rustler is apparently best developed in the
carboﬁate beds. The thickness of the porosity varies up to 120
feet or more as in an oil test in Section 3, T-26S, R-30E which
hasv120 feet of porous interval in the Rustler. An oil test in
the northwest corner of Section 18 T-26S, R-30E has 50 feet and an.
oil test in the,northwést cornér of Sectidn 14, T-268S, R-29Elhas
125 feet of porosity. This porosity is apparently confined local-
ly to those areas where the Rustler is in a relatively.undisturbed

position.

HYDROLOGY
Groundwater is cohtained under water table ané‘aﬁtesian conditions
in the porous dolomites and limestones of the middle and lower
: portibn of the formation. 1In the outcrop, solution cavities are
found 1/2 inch.and.larger in‘diameter. The wells drilled and

completed on the Ross Ranéh é&hibit the same porosity in drilling =

and this porosity is evident. i

1:high well capacities.

T2
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The wéter levéls iﬁ the three large diameter irrigation wells are
18 . to 27 feet lower thén the rivér—Rﬁstler elevation. (See Ross
Ranch USGS Quadrangle map - 1968). It appears that at least localf
- ly the river is recharging the Rustler across the Ross property

under study.

Aquifer Characteristics
Two pumping tests have been conducted on the large diameter ranch
wells; a third test was also attempted but discontinued. The re-

sults of these tests are discussed by well below.

Well C-1354-X-5. This well was the first large diameter wells to

be drilled on the property. Three observation wells were drilled
around this well at a radius of from 324 feet to 451 feet. ,On.July
14, 1966 a detailed pumping tesf was cdnducted on this well for
1000 minutes at a flow rate of 1780 gallons per minute. The three
observation-wells wére measured'dufing this test. Measurement
problems were encountered in the pumpéd well, but the total draw-
down was about 1.1 feet. Good results wérg obtained on the three
observation wells. The values for transmissibility and storage
coefficient are gi?en’beiow based upbn both the Jacob and Thies
methods of calcuIaﬁion. The curves are included at the end of

this report.

Observation - Radius from - Thies Jacob

Well Pumped Well

T(gpd/ft) S T(gpd/ft) . S
1 : 451" 755,500 0.135 1,118,900 0.103
2 359! 1,251,460 0.20 1,424,000 0.17

3 - 324 §7927,200 éQ.;84" 1,044,270 0.154

o
. ”
H

i
I
H
1
i
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Tﬁe traﬁsmissibillties:from these tests are high and not consid-

ered to be typical of'the entire area. However the storage coef-
ficients are cohsldered to be in the right order of magnitﬁde for
the highly porous Restler and reflect the water table conditions ..

" known to exist in this area.

" Well c-1354-x-3. Thie well was tested March 26, 1973, for over

1000 minutes at a measured rate of 1080 gallons per minute. The
'englne failed after 1056 minutes of pumping. The_results of the
drawdown test indicate at least 3 boundaries near the pumped Qell.
However for thevlast eight hours of the test the curve held con-
stant and probably‘reptesents the long tetm pumping level deeline
for the well at theArate tested. Based upon this data the trans-
missibility is'estimated to ee 79,960 gpd/ft. The pumping level
after almost 2 years of continuous pumping at 1080 gpmlis pro-
jected to be about 114.7 feet or 12;3 feet below present static
;lgggl absent interceptig? of recharge. Extensive development

with addltlonal wells will have some additional bearing on the

projected pumping levels however.

Well c-1354fx. This well was tested ebout\mid—March, 1973 and was

estimated to produce 200 to 300 gpm. A small test pump was not
readily available and the high capacity pump was transferred to
‘Well C-1354-X-3 for testing. We recommend that this well be

acidized and reteeted in the near future.

ED L REED & ASSOCIATES




SUMMARY
Based upon our studies to date it is our opihion that two of the i

three wells testéd on the Ross Ranch are capéble of sustaining pro- : *
duétion rates of i30 gpm per well. The third well, C-1354-X, will v.i

probébly be acidized in the near future and retested. : ‘ X

If you shoﬁld ;eqﬁire additional information we will be happy to i
try to furnish it to you. o ‘ ' :
Respectfully.subﬁitted:

"ED L. REED & ASSCOCIATES

OLpaih K|

A. Joseph Reed . _

AJRilb

%
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CONSULTING HYDROLOGISTS
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CONSULTING HYDROLOGISTS

WELL NUMBER Dherr) bzt /1/0

DRAWDOWN AND RECOVERY

VCLIENT éﬁ/r/%% z_% &”V//f/y N sw.L. 7—’/'2( _
LOCATION 45/ ot W C‘ /35 ¢ -X=5 . . DISCH. PIPE_____ ORIFICE
'  DATE 7//4// 44 g quP SETTING

radivs= 451" Mot

|

i

- | DEPTH TO - - . :
TIME t ' £/t WATER DRAWDOWN {CAPACITY REMARKS .
/22 / 0 - s oz
/326 5 - T b [5) 4 ‘
VEEY, /0 2L N.NZ - : .
A ETA /5 ' N 2449 _2.0% O-1254-A~4  pymp/1 g
(Zd) | on | 2 L7 Q0 : AR
/AL 25 . ' 2L £ T A N2
WEX 20 2L 20!
LT 25 2440 A 0.0/
/40/ 40 . 74[! ré ﬂ '0/
A 45 | ' Qi SE - N.0%
i 5D ~ YLE noz
) .7)be ~ | HFY NN
ey L0 » Dltels WE;
143 /72 N 241 2 N
[YYT KO L\ T . L7 G
ey Gz les5x/0%18.08K100 | 7. é‘a AR
/507 00 1b.gd 1295 9 G2 207 ¢
N I/ARY//, 7o 04 bl 74 Gl .09 !
152/ /70 £33 |a.ud 2L G 207 f
5.3 _1)%n 1903 la25 7495 2./0
oL 1 JYE Vor g0 1200 1 2667 /7.
/601 [68 1) - 1/€3 74 01z
1h1E (128 _1).22 /67 2£:95 02:/3
103 /@ (3% LSE 2424 g1
IhED G209 /4. /40 25:0/ 2/6
/707 . 22p /.53 /1 35 25,02 a./l7
/42 238 .03 /225 2 0Z a7
172/ oLy |k i 75603 oty
Jod] 520 1925 14972 75,28 43
724 Zifo |23 1 @£.62 25840 285
JﬁUf 'I’i;‘:"[ ,1'//; 7/5 é 45 2'0 yor 3‘.5‘
e 42 124£6 24/ _75.2n EE
YA x4 £.57 25 22 g:.%7
/R IR 4 4,58 620 L,28
200 94\ kL L0 N6 30" DS
s e s 1S 39/ | 9529 | o472
B VPR Y2/ AR VW) 3,.»3'9 2220 | G
()540 i 07?;’ @fo‘ .5?,94 ..75_425& il -7

gm 'l‘ime Since Pumping Started
t! o ’I‘B.me Since Pumping" Stbpped

}0

"

t/t'.' = Time Since Pumping ‘Started/"rima Bmce Pump:Lng stopped” BN

| ———— —



A
ED L. REED AND ASSOCIATES
CONSULTING HYDROLOGISTS
CLIENT_Zepmpz Frnac Mﬂ?ﬂéz AR R A
LOCATION 2647 St/ p-f36¢ ~X=& . DISCH. PIPE ORIFICE
" DATE 7//4//{ 26 PUMP SETTING
WELL NUMBER(Whezs, pfelf E- ' N 4
DRAWDOWN AND RECOVERY radivs = 59 Swes
'|DEPTH TO ' .
TI t £ | r/e WATER DRAWDOWN |CAPACITY REMARKS
=257 | O . P 227
e 4 224 &) . 4 L .
EZEY 72 724068 QO (~/354~X~& puvmpoing
71225 & ' 24825 M /7 7
EYZ N WL ZL0C e
134 24 - 26108 [
1360 ] . 2408 o &
/265 | 3¢ ~ 7408 &)
U400 39 | 2oL 00
/o0 L WY.L 0.0%
77 754 . 2L g.07
Jfis | 5U — L YR
JL3L | 74 1 24 1L A0
iz |5 | o T L A 109
(450 |89 |t/den | 772 74 /Y 207
1500 7 baorast Hlrgaxz00 | 245 olb
A5/2 7R xZ A, 20415 0.1D
RV 156 | olE Hi)D
(Y8 V4T \npzad | 154 74 YE
02 /02 1pl - 4LE 24df 1 005
/006 /25 1152 £ 04 24119 g
Y Ry ARVEY 0/ 4./ 0. 1%
LS\ ond | ds |gaoape | 220 N
/706 CAL | 456 L0 24,22 w7
/720 =9 1 [06 | 7.9 2,23 2] o~
[E4Z 59/ 223 5. 78 74+ 2.6 A2
Lol | 544 12,39 14,39 2425 0'3/
202 | A agg 455 J412b 021
zgen 509 13,95 EEA Xl B/ 025
UG U | YL | 2.8 e R0 | ED
W22 209 492 2.2 7128 222
o2 . bz | £ | .44 74,24 0.5%
A0 |\ 4fa |po3 P /L 22 N.27
S50 gk 1 bsr | /.88 2etls ZETA
x "l‘ime Since Pumping Started "~
¢t = Time Since Pumping: Stbpped ;
t/t' = Time Since Pumping Started/'rime 8 ce P\m\ping Btopped




ED L. REED AND ASSOCIATES
‘CONSULTING HYDROLOGISTS

cuiewr_Gogrpe s Ly b A s DT¥ “

LOCATION 32’ S O - 854~ X~& . DISCH. PIPE_____ ORIFICE ______
" DATE 2//%/55 S | PUMP SETTING
: ' , T } '
WELL NUMBER_(Y42/ //ﬁ// '3 , md s =224 ‘S-MS‘/, 4
DRAWDOWN AND RECOVERY ‘ o/
- | DEPTH_TO _ ,
| TIME t £ t/t WATER DRAWDOWN |CAPACITY REMARKS
| ' . ) , 4
122/ 1 L2 R
/723 2 1 - 7 40 _0.06 . AN
/325 ) el | 0.07 Q-~/36¢-~& Pumpiig
(237 1T - — - /7 1
12245 72 . UE 2 004
/357 Vi ' 2L K% o110
_L3YZ Z _— - .
yEZ S ,:u' _ =
[2Ls A ' —_ ' .
/353 30 - 7/ £7 0./3
LR35 | 2L | . Y &7 WL,
[0/ 40 277 | nt3
VY OUL PEAEN K /B WA
L7 45 257 442
244 40 7/ 59 A
7724 5 ' ' 7/,(2}? 0,/Z» -
LLPD 9 Y 9b 2./
zZ VAl 2£9 0. /5
430 | pY 21169 D5
JLLD 749 / 7/ &% P XV L)
JELD | £9 b dns | T7E 704 e
=/ RV YRy sl WA=y ¥ L Q27
50 1y lagz 1436 2014/ D7
/5622 |22 15Y7 (24 /%, W
o532 | 4EZ Lok x| 400105 95 o2
06 ins s G./3 G P
08 97 1423 £:£3 UG Ll 0:22
637 1 )ep 1132 2.5 2.G7 0.23
1658 205 ) us i) 7:9¢ I 58 0: 2%
INE | 2o 1166 4:73 /i D75
724 208 /49 Nl gy | pn. 25
s 4G |2z72 473 2203 N.29
G 1325 238 1447 72.03 037
) /423 22 |25/ ya 72,0t 020 " ~ :
i : 72,08 A 3Y |- I
7240 | /),g/ il !
L V- 72./6: 1 il )
—— "72;-/£ =
o ﬂ. ‘ :8ing ,Started
.} /€ = Time Since ‘Pumping. Stopped . 5

l t/t' = Time Since Pumping Started/‘l‘ime :
! ¥ T _
I 0 P e oo i',i'i;'* ;

| LU I, .

JOPR S A



ED L. REED AND ASSOCIATES
‘CONSULTING HYDROLOGISTS

CLIENT S.W.L.

LOCATION_

" DATE PUMP SETTING

DISCH. PIPE

WELL NUMBER _@656/} L

DRAWDOWN AND RECOVERY .

Iet

t/t" '4

| DEPTH_TO
WATER

DRAWDOWN

CAPACITY

£
Yoo ys

YR

Al

77%

539 _

720

b0

L%

A2V
)74

22122

D 48

5.9

Th, 2L

0.0

992 LSz .

€ '="Timg Since Pumping
..t! = Time Since Pumping -Stopped ... . .~ = L5 D
“t/e' = Time Since Pumping Started/Time Siiide Pumping Stopped

e R
D i v ooy .,~" : L
| : . .. '_» L oo . .,:..': !..': '—".'--"“ :'_-L, ' ’

ORIFICE____




ED L. REED AND ASSOCIATES
‘CONSULTING HYDROLOGISTS

'. ' e Mp 138 From
CLIENT__ &2/ G Z /.7 ¢ /-':4///,»,, A

 S.W.L. /f/ £f 202 (175077

2 = Time Since Pumping Stbppad S
t/t‘ = Time Since f‘ump&nq Btarted/’rime Bmoe ampi

LOCATION J55 L1t/ 24725 Eer 5/" 23 7245  DISCH. PIPE _L__ORIFICE_Z__~
: 22z ' A
" DATE_3 r/zé ¢ /j/ 72 7€ puwp seTriNG /58
WELL NUMBER [ - /f5d - X~5 - -
_ DRAWDOWN AND RECOVERY . pl
| ' -~ |DEPTH TO - 4
| TIME € £ t/t! WATER ¢ = | DRAWDOWN |CAPACITY REMARKS
- | , - ! L /ﬂ L’é/z//?m 272
o TH0 Yl 20000
01 ¢,
Z P N hd
722 7 31721 73] 7F 77 CEY ALY,
(807 7 31102/ 23 ) 4. 27 L2252 Py 2.
4 Dp0207 it rn
/530 2/91, /L 0/ 2% Npomipr 2:92
/530 ywa AN
2= 77— O Y/ ”’;’ZZM
/5 Y27/ /427 L/l </
/(54 o 20/ + 42 /050 é‘/{///
wes L yi - /080
75 45 7 70753 0.05 70 5D
/550 /9 [0/ 3 10K0 , §
L3 |20 r 2.06 L9080 Zemp 66,.5°~
[ons - | 28 _ ' - 176 _gpom =
\ L605 42 10/ %3 2.05 /30 -
Yy 45 06 97 009 H20
42 X3 [05: 01 _2./3 »20
/652 75 /02,03 O L5 ‘
2z4& /07 - 0209 0.2/ DEO
22248 ] laer - rpm T~
1730 /3 » 02440 D122 Hz2p :
/250 /25 [0Z /5 2:27 /35
W22 JHS 02,20 2120 20
o 59 /02 . 23 ) Y22 Lledr
25D 193 IR, 30 L. 40 720
VZ¥i 250 (0235 0. 4b /20
2002 . |\ 2464 02 HUE .55 /20
R EYE 226 102, 60 020 - 020
| 32 D2: 7% 0.6 770, Dl Lauiag V. Wi
A200.- - /43 | | 10259 1104 - ok : z
T L T E— 2 ds
g] 7/73 I [T I MR il
st A 'rime Since Pumping Started




REED AND ASSOCIATES

WELL NUMBER é‘-/aﬁ??/- X~ 3

DRAWDOWN AND RECOVERY

sgbgéumxm HYDROLOGISTS
CLIENT S.W.L.
LOCATION DISCH. PIPE__. ORIFICE_ ___
" DATE PUMP SETTING |

- |pEPTH TO - / ~
TIME t x t/t! WATER DRAWDOWN |CAPACITY REMARKS
Q055 | 558 /03 /] /125 /050
NR55 Ve¥/a /03-39 [ 5/ /07D
DYsS 297 2.9 V [a9/ 1022
LHEZD HEt L1002 [T Vi SI70
DA G2 L1355 2L o ) F Wy
o 755 275 - (D% Q6 =y /020
DR2N Y3 040/ A./3 ;
2834 . L2 o p.
ORUD 1223 l [04-03 | _ZA/g L2£0 - .
0714 | 056 ' L - a0l farled
. - 4 Lennylrss
G117 V74 0% /3 7
7 5 104 40
NG 4 0409
b zn 7 2PN = ~. . .
952 g 104 0£S - L2 4 Ep LTS,
09245 /o [0 04 ‘
ED) /7 Yy,
NGRS 22 7P
YA s LY.L
] b 47 [0 7 l
/070 1 27 L0408 |
X ZZ (0407 . i
SO 1 £7 [ OU NG ,\ a5, 23X
058 105 ¢ 08
422 1L [0 34 VP p26 807 790 177
/) D 27 (D422 YLl ro e 7‘9 _
y 27" /28 104,55 2ol 2ol
207 l5E 074
207 7 204U 26
[ 220 /57 04 ol
274 2 DU i
R VERRS R5Z 0L 55
L3220 247 L0 65

g 'rime ‘since ‘Pimping "Starte"

~t' = Time Since. Pumping Stbppea

t/t‘ o 'I‘ime Since Pump:Lng Btartod/'rxmo B&noo Pump:l.ng 8topped' ,




Gul12

a7

SCa LOGAR I TRAIT
T iecure s "
erurier e eRTe

KE

gy

H
i

iy

%R
hip

(st alis

n
& T3]
e} = 234

1000

Ftaant

5 i

Eyed i

X GO B i

i, g G

TIME (N MINUTES

1334 NI NMOQAYHO




1
5

e

-

Sy
IRk )

CEd MarAI N bareens

BTV

CEBL 4T

IIEN

Gaibirales

1334 NI NMOOMVY YA

Bt ot e




47 6212 ¢

BUDG AR e
cuss 130 B
crvesn wr

Al
i !
fi i
i1 5y
' it i
: i 17
i it
i fHY
i 3 i
i 1
: it :
nti i
1 i
1
o
i Hi
i rp i MAaE G 5
, il i3 5 I S A i
' H NEINRENEY J
i ;
i
. i
{ B
1
{ !
i
j i i
. ? H
i 3 ¥
. i B
: i ik
: I il
313 Itil
z T -
il il
il A ! i
i ;
A il il
R BTy 3 OH i 1
i 3 '3 I i
i it
i 4
it 11
1l 1h
i b
i3} A
1 i
(R
i i
i 1
Ty i) i
T 137 1i]
3 7 ) T :
b IE s 248
: JHE3 3 L
: A
- [ PH]T H: 4.1t
w i T
w 1 2 nll i:l plkcpiatis Fil 4
w r. A NEAS] _rg‘;;.c‘r'rv: B .
i i | i i Al
= il i i Mo
Tl O R A AT
gt o1 N I ﬁf‘%, o HE
' ; il Jilim e ar A
b, eIy i e S 1% K]
$ s et L R i s e : i
o] T i TF i e
& B[t i it A il
a jut i it R uft
el ini e [
3 TP il ST 1% 11303
& Tl L .
il ] il thele
i 1 1 i i
W NN Kik: e
Hift 3 i 1 e HE B ke 2 1531
if SHA AR P by
: i it
i e =
- i sh
b (il X it
. ETEE :
ot e L
i Lt e RARRA IS
ird. Jii il 583 i it
i e T
fi o RN
A e NN
HilF i re 1Y A
5 e 2 1e3
BEREAR Kt
1 K381 o % IR
¢ HiiLn e
HEz e S uaRa bl '—'\
Al {5548 o MR TR 1
: ¥ P B}
R!ﬁ}i\ H ';;T ks ;i_xu 5 3 ¥
ittt S 2 R T 3130
[ s:%‘?!‘(". < i »’, : T %,:n?glh-nss R
N + D i 4 5
iy H . e
it fJ -t i
{ ity :
S -
h i 3?;‘1' ; )LF%
4 il il
i Hi i
6 r i 7! \}:‘
H Hilh i
i it
i
S
i ;qr
] i
ikt
f .!”xs)
i
il N SHEHENI S #
o i e B - 57" i 2
;[[r[ HpiE ({RE ELCT I T A‘l E i b
R T, 34 1N
G0 11 R e -
i RIS ! : 'IY T 4
Bl i S " ,
H H i 2 T : : &3 Wi e . ,
B i Lk ol Uil anLs ol i X , .
‘r; Ty ea‘ Hig (
il o ek a1
fj? i i e 5|
i £
H) el L3l
s $1 WL IR 2
(130 5
fitar) By
Rt e
pbb 4ot 1

TIME IN MINUTES




aeus .

£5

14

4

22z

zars Elev. 2913
2640° .
~
<
~
C-1354-X%~-4 E
, C-1338-%-8 54-%-4 2
. I8 Env 2887 Elev. 2093 _
Ay g ' L 3302 | 23 o
8 ol 27 7 1330 . 27| 26 A b
i €-1384-%~T
5 [ Elev. 2886 ]
’ J
B (o]
©
o
1320 } E . \ .o
¥ 2
K . C- 1354~ X "
= *’%‘ﬁop—le-". 2077
2 ,“*r:r/»e. oAiLs Sirg
. ispo’
1320 1320° o
O 2310 o
c= {35 S |
Efev. 2878 fa e i i 3300 b 2;" 2?(x;g
o fs.
¥ .
—
2640"

28 |

22

RE
T8

EDDY
NEW

3960

23

29
26

COUNTY
MEXICO

G138~ X~8
,?_;guv. 2900

b 1155 °

- 1384~ %3

23

27

27

26

26

33

34

34

35

- 357

PLAT OF WATER . WELL LLOCATIONS IN SECTIONS 22, 23,26, 8 27, TOWNSHIP 26 SOUTH,

_RANGE 29 ..

EDDY .COUNTY, ‘NEW. .MEXICO



AVAILABILITY O'.F GROUNDWATER
RUSTLER FORMATION
' ROSS RANCH
EDDY COUNTY, NEW MEXICO

BY

ED L. REED
CONSULTING HYDROLOGIST
MIDLAND, TEXAS

NOVEMBER, 1966




AVAILABILITY OF GROUND WATER
RUSTLER FORMATION
ROSS RANCH

EDDY COUNTY, NEW MEXICO

By
ED L. REED

Consulting Hydrologist
Midland, Texas

November, 1966



EbL.REED

CONSULTING

Phone MU 2-2670 GROLINDWATER HYDROLOGIST
Registered Professional Engineer GEOLOGICAL ENGINEER
Fellow GSA 1109 N. BIG SPRING
Member ASCE MIDLAND, TEXAS

November, 1966

Mr. George Ross
P. O. Box 1291
Pecos, Texas
Re: Availability of Ground Water

Rustler Formation

Ross Ranch

Eddy County, New Mexico
Dear Mr. Ross:

The purpose of this report is to present the results of

an investigation into the occurrence and availability of ground
water from the Rustler formation under the Ross Ranch with parti-
cular attention to availability in Sections 22, 23, 26 and 27,
Township 26 South, Range 29 East, Eddy County, New Mexico.

METHOD OF INVESTIGATION.

This study has consisted of a review of the surface and
near-surface geology of Southern Eddy County; a review of previous
publications in the area, including Ground Water Report No. 3 of
the New Mexico Bureau of Mines and Mineral Resbqfsis, 1952, a re-
port on "Possible Improvement of Quality of Water of the Pecos
River by Diversion of Brine at Malaga Bend" (Hale, Hughes & Cox),
for the Pecos River Commission by the U.S$.G.S., 1954; an examina-
tion of flow records and seepage investigations of the Pecos River:
an analysis of formation samples obtained in the drilling of four

test holes; and a pumping test of a Rustler well located: in the -

e

southwest corner of Section 22, ‘Township 26>South):Range: 29 Edst;iicn

together with the data from three observatiom wells drilled near 7:7™

7
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the pumped well. Sample and radiation logs of all oil tests in
the area were examined for structural and stratigraphic data.
GEOLOGY.

In the area covered by this study bedrock exposed at the
surface consists of dolomites and limestones of Rustler (Upper
Permian) age. A small outcrop of Triassic red sandy clays occurs
near the south boundary of the Ross Ranch in Sections 27 and 34,
T 26S-R2°E.,

The Rustler which is here considered to be uppermost Permian
in age outcrops extensively on the west side of the River and
to a more limited extent on the east side. The Rustler is com-
posed of alternating beds of dolomites, anhydrite, gypsums, sands
and sandy clays. In the area of immediate interest the formation
reaches a thickness of about 500 feet.

The Rustler in a néfmal sequence overlies the Salado forma-
tion, which is composed of massive béds of salt and anhydrité
with interbeds of sands, clays and gypsums. On the west side of
the river substantial amounts of the soluble salts in the Salado
have been removed by percolating ground waters, resulting in
extensive slumping and contortion of the overlying Rustler se-
gquence. Additionally, portions of the Rustler appear to have
been removed either—hy solution or by collapse into the underlying
Salado. The result is the development of a karst topography
characterized by steeply dipping beds and semi-circular collapsed
domes.,

The slumping of the Rustler appears to be confined for the
most part to the area west of the river and further seems to be

localized in the vicinity of theﬂmajorvtributariesfOfﬁthé:?eboé‘*“

RiV?r. On“"the east side of the river the Y:Rfus,tiler -:a::ppe?azrs.:.;t"o-: be: s o7

present in a normal relatively undisturbed .sequence: = This is =
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believed to be due in part at least to the absence of major
tributaries to the Pecos River on the east side.

As shown on Figure 1 and as depicted graphically on the
east-west cross section, (Fig. 3) the Rustler dips generally from
southwest to northeast across the Ross property. Regionally the
Rustler appears to be dipping in several directions into a trough
located in or east of T25S-R30E. The rate of dip on the west side
of the Ross Ranch and on the east side of the river ranges from
50 to 100 feet per mile. On the eastern side of the property the
dip increases to something more than 300 feet ber mile. The area
of interest in this particular study occupies the monocline east
of the river, where the rate of dip averages some 75 feet per mile.

As stated in the Hale, et al report on "Possible Improvement
of Quality of Water of the Pecos River by Diversion of Brine at
Malaga Bend, Eddy County, New Mexicq",“at Page 18, the Rustler
consists largely of gypsum, anhydrite and sandstone with two per-
sistant dolomitic limestone members. The dolomite members referfed
to in this report do seem to be persistant over wide areas, but
regional studies indicate that the dolomite facies of the éustler
roughly parallels the strike of the Delaware Basin with the dolomites
grading laterally in the direction of the shelf to anhydrites and
gypsums. This relationship is illustrated™+n the north-south cross
section(Fig. 4) where it can be seen that as the Capitan Reef is
approached the dolomites are absent.

The regional occurrence of the dolomite or limestone facies of
the Rustler is considered to be important to this study since it
is apparent that the principal development of porosity and permea-

bility in the Rustler sequence is limited to the carbonate: beds,:s s -

. " “The degrée-of-slumping of’ the"Rustler alsd 'séefiss to! bel asfagatny o1
tor in the occurrence of porosity and permeability.: ThUs;iit*isif
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seen that there is little to no development of porosity in. the
Rustler on the west side of the river. This fact was evident in
my previous study of a salinity alleviation project for the Red
Bluff Water Power Control District, (August, 1966) and was also
discussed in the Hale Report described above in which it is stated
at Page 19, "It appears that, in general, with the leaching of
soluble rocks in the Rustler formation, the clays and residue in
the formation together with the recementation of the remaining
gypsum has made the formation relatively watertight."

However, on the east side of the river where the Rustler is
present in an undisturbed sequence, persistant development of
perosity in the dolomites is found. On the Rustler structure map
(Fig. 1) the thickness of porosity in the Rustler has been indi-
cated in those wells where the data could be extrapolated. For
example, an bil test in the southwest corner of Section 3, Téss-R30E,
has 120 feet of porosity in the Ruétler,,an oil tesﬁ in the north-
west corner of Section 18, T26S-R30E, has 50 feet, and an oil test
in the northwest corner of Section 14, T26S-R29E, has 125 feet of
porosity. Similar data is posted for all wells where the records
were available and could be interpreted. It is apparent from this
study that the areal distribution of porosity and permeability in
the Rustler -4s confined to a north-south belt of dolomite facies -—
and further, is locally confined to those areas where the Rustler
is in a relatively undisturbed position.

HYDROLOGY.

Ground water in the Rustler is contained under both artesian
and water table conditions in the porous dolomites and limestones

. of the middle and lower .portions of the formationi-The thickness -

dolomite facies as indicated on the west-east cross’'sectioni

4

... OF the porous zone appears to beirelated to’ the” thitkness of ithei:l 1



Locally both the porosity and permeability in the Rustler
have very high valﬁes. Outcrop samples of the Rustler exhibit
large secondary solution openings, one-half inch or more in dia-
meter. Rotary drilling operations frequently experience serious
problems of lost circulation in drilling the dolomite sequence.

An attempt has been made to determine the attitude of the
water level in the Rustler formation in the southeastern portion
of Eddy County. Figure 2, a copy of Plate 3 of Ground Water Report
3 of the New Mexico Bureau of Mines and Mineral Resources, has
been modified to the extent of selecting those water levels which
appear to relate to the Rustler formation and further, by the addi-
tion of data obtained from the Hale Report and collected during the
course of this investigation. Contouring of the resulting data
indicates a general southeastward dip on the piezometric or water
table surface and the development'of a distinct trough aligned in
a northwest-southeast direction within which the rate of dip is
substantially less locally than that found on either limb. The
average rate of dip of the water surface along the axis of the
trough appears to be of the order of 10 feet per mile as compared
with 22 feet per mile across the northeast limb, and 14 or 15 feet
per mile across the southwest limb. The data in the western part
of the contoured area is subject te-gonsiderable doubt as to whether
the water is derived from the Rustler or from the Castile formation.

Locally it would appear that the water level in the Rustler
1s at a higher level than either the younger or older fofmations;
Also, at least in the Malaga Bend area, the water in the Rustler
formation is under sufficient head ..."to rise above the river

level .in the bend..."! : Lan L r e mamdl L

lw. E. Hale et al Report to the Pecos River Commission, 1954, P: 21"



A pumping test was conducted on July 14 and 15, 1966, in an
irrigation well located in the SW/4 of the SW/4 of Section 22,
T265~R29E. Prior to the running of this pumping test three obser-

vation wells were drilled into the Rustler formation as follows:

Observation Hole No. 1

45]1' Northwest of the irrigation well

Total Depth 100!

Top of the Rustler 83°

Static Water Level 74.85! %

Observation Hole No. 2

359' Southwest of the pumped well

Total Depth 100

Top of the Rustler 84’

Static Water Level 74.05'!

Observation Hole No. 3

324' Southeast of pumped well

Total Depth 120!

Top of the Rustler 96!

Static Water Level 71.74'
The pumped well was drilled in 1956 to a total depth of 115 feet
with 20-inch casing set to a depth of 20 feet and completed in the
open hole. The apparent top of the Rustler is at 70 feet and the
static level prior to the pumping test was 73.7 feet.

The irrigation well was pumped at an average rate of 1780
gallons per minute for a total of 16 hours and 40 minutes. Although
water level measurements in the pumped well were difficult to obtain,
the data indicates a total drawdown of 1.10 feet at the end~Qf the
test. This data is confirmed by steel line measurements during the
recovery showing a static water level of 74.60 feet four minutes
after shutting the well off.

During the pumping of the irfigation well, Observation Hole No.

1l declined from 74.85 feet to 75.25 feet, a total of 0.40 feet:

Observation Hole -No. 2 declined from 74.05 feet to 74.4l feet, a

total of 0.36 feet; and Observation Hole No:“3'declined from 711747755 o
feet to 72.24 feet, a total of 0.50 feet. ' From the above it would
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appear that the apparent decline in the pumped well is in the right
order of magnitude for the declines in the observation wells. An
analysis of this data would indicate a coefficient of transmissi-
bility in excess of 1,000,000 gallons per day per foot. It is my
opinion that this test is not‘representative of the average con-
ditions in the Rustler in this area and that subsequent testing
will indicate a lower transmissibility figure. However, the result
of additional test drilling indicates the presence of high permea-
bilities in the area adjacent to the pumped well. Test Hole No. 6
(see attached log) located about 2100 feet FNL and 600 feet FEL

of Section 22 and approximately 5000 feet northeast of the pumped
well, found the top of the Rustler at 98 feet, composed of white to
tan limestone which continued to total depth of 160 feet. This
section exhibited coarse porosity and circulation was lost in the
lower part of the hole. The étatic water’level'in this well was
77.25 feet below the land surface on October 26, 1966. A six-foot
zone of porous limestone between the depths of 46 and 50 feet has
the appearance of Rustler materialAand may represent an erratic
deposited during the erosion of the Rustlef nearby.

Test Hole No. 7, located 1620 feet FSL and 130 feet FEL of
Section 23, T26S-R29E, found the top of the Rustler at 120 feet,
which again consisted of poreus light colored limestone to the
total depth of 162 feet. Circulation was lost at 150 feet and again
at 162 feet. The static water level measured on October 26, 1966,
was 78.7 feet.

Finally, a siesmograph test hole drilled on August 10, 1966,
in the northwest corner of Section 22, T26S-R29E, encountered a
cavity at 75 to 80 feet and lost}dirculation:i;?he%drillingiof‘this
siéémogfdph‘ﬁest*hOIE was'obser?%d by this;oﬁficgﬁand‘it%ié&believed“VG

that the zone of lost circulation occurred:in- the  Rustler’ formation.
7



The recharge-discharge relationships of the Rustler formation
in Eddy County are imperfectly known. Attempts have been made to
relate both recharge and discharge to the flows of the Pecos River
without suécess. The water level in the Rustler through at least
most of the reach of the Pecos River below Carlsbad is above the |
average level of the :ive; and, therefore, cannot be receiving
recharge from the river.k The Rustler in the viciﬁiﬁfuéfmééfISbad
and in most places west of the river has little if any porosity
and does not appear to be contributing any measurable quantity
of water to the river. Hale et al in the Malaga Bend Study has
estimated that the lower Rustler brine aquifer in the Malaga Bend
area is contributing some 0.4 cfs to the base flow of the Pecos
River. Seepage investigations of the Pecos River between the Req
Bluff gage (NW/4NE/4, Sec. 1, T26S-R28E) and the head of Red Bluff
Reservoir in the NE/4 of the SE/4'of,$ection'28, T26S-R29E, indi-
cates a total loss of 0.39 cfs on July 23, 1966. An analysis of
eleven years of record between the Pierce Canyon gage in the west
half Qf Section 27, T24S-R29E, and the Red Bluff gage indicates
an average gain of 2.27 cfs, some of which is believed to represent
underflow brought to the surface by temporary base leveling in the
immediate vicinity of the Red Bluff gage. i

— From this study it would appear that the recharée\of the Rustler
occurs from runoff and infiltration into the drainage systems such
as Nash Draw and Brushy Draw, and percolation, particularly in the
sandier portion of the watershed during periods of above normal
rainfall. In the immediate vicinity of the Ross irrigation well

in Section 22, T26S-R29E, evidence of potential recharge is indi-

cated by two sets of wgter‘;eveiﬁmeasuremehtS'made in*July:and “#%80

October, 1966. On:July;l4th the:static water Yevell In’the’irfiga~t % ©
tion well was 73.70 feet below the pump base.” On' October 26th, & &
s




after a period of unusually heavy rainfall the static water level
was 51.20 feet. 1In Observation Well No. 1, northwest of the irri-
gation well, the static water level on July 1l4th was 74.86 feet
below ground and on October 26th the level was 52.2 feet. Observa-
tion Hole No. 2 southwest of the irrigation weéll had a static water
level of 74.05 feet below ground on July 14th and 52.5 feet on
October 26th. Since it is believed that the Rustler at this time
was essentially full, this increase in the water level represents P
accretions to the alluvial section above the Rustler and would be
available as a source of recharge water for the Rustler had the
occurrence taken place at a time when pumping had reduced the water

level in the Rustler formation.

QUALITY,

The quality of water found in the Rustler formation in South
Eddy County varies oVér wide limits, both areally and from time to
time in individual wells. In the irrigation well in Section 22,
T26S-R29%, an analysis made on July 16, 1956, showed a chloride
concentration of 950 parts pef million, a sulfate of 836 parts per
million, énd total dissolved solids of 2978 parts per million.
Another sample from this same well taken before the irrigation
season on February 22, 1960, showed a chloride of 794 parts per
million, sulfate of 644 _parts per million and total salts of 2442
parts per million. At the end of the irrigation season on September
20, 1960, the chlorides had risen to 2100 parts per million, the
sulfates to 1356 parts per million and total solids to 5481 parts
per million.

At Malaga Bend the basal Rustler dolomite contains a brine

exhibiting chloride concentrations as high®as 158,000 parts per

..~million;. sulfates to 10,200 parts.per million.and totaligslids to ¢

" the maximum of 275,000 parts per million. ="
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A well in Section 2, T19S-R28E, has a chloride concentration
of 1770 parts per million, sulfates of 1300 parts per million and
total dissolved solids of 4740 parts per million. A well in Section
28, T20S-R28E, has a chloride concentration of 348 parts per million,
sulfates of 1710 parts per million and total solids of 3110 parts
per million. 1In Section 4, T20S-R30E, the Potash Company of America
Rustler wells exhibit a chloride concentration of 86,700 parts per
million and a specific conductance of 162,500 microms.

Coming farther south, a well in Section 18, T21S-R28E, has a
chloride concentration of 642 parts per million, sulfates of 3530
parts per million and total solids of GOéO parts per million.

From the above it can be seen that the Rustler 1s generally of
poor quality, ranging from brackish to a highly concentrated brine.
It is believed that the 1956 analysis of the irrigation well in
Section 22 represents a quality much better than average for the
aréa and it is fu;ther believed that pumpage in this area will
result in a marked deterioration in water quality. It is probable
that the pumping of several wells as later recommended will result
in a produced water with substantially higher solids than the
September, 1960 analysis indicated.

fhe hydrology of the Rustler in the area north of the Ross
Ranch would indicate that there is a possibidity that intensive
pumpage on the Ross property will intercept some of the brine in
the basal Rustler in the vicinity of Nash Draw, which is now dis-
charging into the Pecés River by upward leakage into the overlying
alluvial section.

It is my opinion that pumpage in the amounts stated later in '
this report -might result in the ultimate increase of- total dissolved
solids to a“level approaching soéo to 10,000 parts- per: million =
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AVAILABILITY OF WATER.

Assuming an average coefficient of transmissibility of 500,000
gallons per day per foot and an average hydraulic gradient of 14
feet per mile, the inflow across a two-mile width of the agquifer in
a southerly or southeasterly direction would amount to 14 million
gallons per day. The degree to which this inflow can be intercepted
depends upon the amount of modification of the hydraulic gradient
which will accompany the discharge of water from the reservoir.
Insufficient historical water level measurements preclude a firm
estimate of the amount of rejected recharge .available annually.
However, it seems reasonable to assume that & combination of direct
recharge and the salvage of 50 to 60 percent of the inflow will
make available a diversion of about 9400 acre feet per year from
eight wells located in Sections 22, 23, 26 and 27, T26S-R29E.

RECOMMENDATIONS.

1. It is recommended that applications be filed with the New
Mexico State Engineer for permits in the following locations:
Section 22, T265-R2%......c....NW/4SE/4 -~
SW/4SW/4 .
SE/4SE/4 -
Section 23, T26S-R2% .cccuese.o .NW/4SW/4 -

Section 26, T26S-R29% eceesesoso.NW/4SE/4

SW/4ANW /4 ./
—
Section 27, T26S~R29%E..ceecesss NW/ANE/4~
N BW/4SE/4

The applications should request a diversion of 1175 acre feet per
well per year or 1,050,000 gallons per day per well.

2. At such time as the permits are granted a systematic
drilling and testing progfam for the eight production wells should
be commenced including the drilling and casing of a minimum of -three

observation wells., - Each well sﬂéuld be thoroughly: developed and =~
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pump tested in order to determine the average aquifer characteris-
tic of this reservoir, and to more adequately plan the withdrawal
of water in a prudent manner.
3. All wells should be drilled and tested prior to further
capital investment pertaining to this water resource.
Respectfully submitted:

Ba XL

Ed L. Reed
Consulting Hydrologist




CBSERVATION HOLES

ROSS RANCH

Hole No. 1

Sec., 22, T265~-R2%E

451' NW Irrigation well
TD 100

Top of Rustler 83'

Static Water Level 74.85!

0-56 caliche (cemented) gravel

56-59 clay
59-100 cemented gravel, lime

Hole No. 2

Sec. 22, T26S-R2SE

359! SW Irrigation well
TD 100!

Top of Rustler 84’

Static Water lLevel 74,05'

0-61 cemented gravel
61-70 sand-gravel
70-79 clay
79-83 gravel - cavity 83
83-100 gravel

Hole No. 3

Sec. 22, T26S-R29E

324' SE Irrigation well
TD 120°

Top of Rustler 96'

Static wWater Level 71,74’

0-20 clay-~-gravel
20~-68 cemented gravel
68~73 clay
73-96 gravel & cavity

96-120 lime




TEST HOLES

ROSS RANCH

No. 5

Sec. 21, T26S-R29E

2400' FSL 1250' FEL

Approx. 3500' NE Irrigation well.

0-1 soil-sand
1-15 white, pink fine sand, gravel
to 2" rounded & angular

15-40 gravel, med. to crs., loose
rounded to angular up to 3/4"
@ 25' tight cemented cong. bed

40-65 tan-cemented cong. & sand,
gravel 2" to 5"

65-70 tan-cemented cong. & sand, &
tan clay w/coarse cong.
gravel

70-80 blind

No. 6

Sec, 22, T26S-R2%E

2100' FNL 600' FEL

Approx. 5000' NE Irrigation well.

0-4C fine loose sand some fine
gravel 1/2"
40-45 fine sand & gravel, pink
fresh lime
45-50 tan-dense to med crystal.,
vuggy lime - lost circ.
@ 48!
50-98 air, blind
fine sand (driller)
98-106 white-tan limestone dense
drilling 2 min. per footi—
106-140 white tan limestone-vuggy
porous 2' per min. water
@ 108' - good guantity
140-~160 tan fine crystal. limestone
(could not drill deeper due to hole
caving and lost circulation)

NO. S-A
600' NE of No. 5

0-25 sand & gravels 3/4 to 1k"
25-60 gdark gravels & limestone
flakes & cemented cong.
& sand
could not drill - slumping

No. 7
Sec. 23, T265-R2SE
1620' FSL 130' FEL

0-75 fine red sand lcose &
clay streaks
75-95 sand & med. to crs.
gravel up to 3/8"
95-115 Gravel inc. size up to
3/4" pink, gray, Qtz.
lime. :
115-120 red clay w/gravel
embedded
losing some cire. in gravels
120-130 white chalky slight
: vuggy med. crys. lime-
stone
130-140 d.o.
140-150 white lime & some brown
crystal., lime ‘
150-162 d.o.
Lost cirec. 150-155
Lost circ. @ TD




