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From: Jack Bradley

To: Rose-Coss, Dylan H, EMNRD

Cc: "Donna Sturdivant"; "Paul Anderson"

Subject: [EXT] FW: IJCT Federal 7 1341493 SWD-24121

Date: Tuesday, April 20, 2021 4:51:37 PM

Attachments: Item7 4&5. Roswell Geological Society Sawyer Devonian Paper.pdf

Item8Supp. Acquifer Map Lea Co.pdf

Item8Supp. Acquifer Map Lea Co ZOOM.pdf

Item9Supp. JCT Federal 7 #1 convert well to water injection Devonian ONLY.doc
Item8&11. State Office of ENG 9S-37E Summary.pdf

Item8&11. State Office of ENG 9S-38E Summary.pdf

Item8&11. State Office of ENG 8S-37E Summary.pdf

Item8&11. State Office of ENG 8S-38E Summary.pdf

Item3Supp. JCT 7#1 WBD 4-15-21 Proposed.pdf

Dylan, please see responses to your requests below (marked in red). Please also note attachments in
support of those requests.

Thank you sir,

Jack Bradiley

Geologist

Seguro Oil and Gas, LLC
(0) 432.219.0740

(C) 432.230.4949
jack@seguro-lic.com

From: "Rose-Coss, Dylan H, EMNRD" <DylanH.Rose-Coss@state.nm.us>

Date: April 14, 2021 at 6:27:21 PM CDT

To: donna@seguro-lic.com

Cc: "Goetze, Phillip, EMNRD" <Phillip.Goetze@state.nm.us>, "Lamkin, Baylen, EMNRD"
<Baylen.Lamkin@state.nm.us>, "Murphy, Kathleen A, EMNRD" <KathleenA.Murphy@state.nm.us>,
"Bustamante, Amalia, EMNRD" <Amalia.Bustamante@state.nm.us>, "Sanchez, Daniel J., EMNRD"
<daniel.sanchez@state.nm.us>

Subject: JCT Federal 7 1341493

Donna Sturdivant:

Members of the OCD Underground Injection Control (UIC) team have performed an administrative
completeness review for the Seguro Oil and Gas, LLC, C-108 application.

The JCT Federal 7 injection application has been assigned the following tracking numbers: SWD-2412
& pBL2107645690. The admin files associated with the application can be tracked using the
following link: https://ocdimage.emnrd.state.nm.us/imaging/AEQOrderFileView.aspx?

appNo=pBL 2107645690

Reference#t SWD: 2412
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316 ROSWELL GEOLOGICAL SOCIETY SYMPOSIUM ) é _

Data prepared by: T G. Kelliher, Jr. Field Name: Sawyer (Devonian)
Affiliation: Warren Petroleum Corp. Llocation: T, 9 S., R, 38 E. , Sec. 7
Date: 12-11-56 County & State: Lea County, New Mexico
DISCOVERY WELL: Warren Pet. Corp. Fed. Simmons #1 COMPLETION DATE: g.13.55

PAY ZONE: Devonian dolomite, medium coarse crystalline white and buff, with vuggy porosity.
The original oil water contact was at a depth of 7,675 feet below sea level,

TYPICAL CORE ANALYSIS OF A PAY INTERVAL IN THIS FIELD: None available
Perm. in millidarcys % Porosity Liquid Saturation (% of pore space)
L Horizontal Vertical Water oil

OTHER SHOWS ENCOUNTERED IN THIS FIELD: The San Andres formation was cored and showed good signs
of oil, but upon analysis proved to be non-productive.

TRAP TYPE:  Faulted anticline

NATURE OF OIL: Gravity 42.7° A.P.1.
NATURE OF GAS:
NATURE OF PRODUCING ZONE WATER. 1 Resistivity: ohm-meters @ °F.
Total Solids | Na#K | Ca Mg | Fe SO+ | C1 CO2 | HCO3 | oH Hzs
PPm | 93,666 29,573[1,200 | 778 |G. Tr] 1,800/60,000 315 None

INITIAL FIELD PRESSURE: 4,607 psi.

TYPE OF DRIVE: Water drive,

NORMAL COMPLETION PRACTICES: Electric logs were run with guard logs and radioactivity logs through
the Devonian. Production string was set into the pay and perforated,

PRODUCTION DATA:

No. of wells @ yr, end Production No. of wells @ yr, end | Production
. Shut in Oil in barrels . Shut in Qil in barrels
= @ D . 5 ¢ |9
g |28 or Gas in MMCF e | & |e or Cas in MMCF
o Ll Abnd. Annual Cumulative > |F = Abnd. Annual Cumulative
oil oil
1941| gas 1949 gas
oil . oil
1942| gas 1950 gas
oil oil
1943/ gas 1951 gas
oil oil
1944|gas 1952 gas
oil oil
1945|gas 1953 gas
ol oil
1946| gas 1954| gas
oif ol | 1 32,419 32,419
1947|gas 1955/ gas
oil oit | 1 25,400 57,819
b48 gas 1956 gas

* 1956 Figure is production to 5.1-56.
NOTE: No Devonian map is included. For nature of shallow structure refer to Sawyer (San Andres).

-






HYDROLOGIC INVESTIGATIONS
ATLAS HA-62 (SHEET 1 OF 2)

PREPARED IN COOPERATION WITH

DEPARTMENT OF THE INTERIOR
THE NEW MEXICO STATE ENGINEER

UNITED STATES GEOLOGICAL SURVEY

JCT 7 Injector |
EXPLANATION INTRODUCTION tion. The loam stri i
. ps are surrounded, in most places, by un- of 1954 about 20,500 acre-feet of water had been produced face i 11 ief i
Northern Lea County, New Mexico, is dependent chiefly cu}twated scabland or by sand hills. The scabland is chiefly from 2,800 wells drilled since the start of oil productifn. Some (figs.lg f:g ?’33 Xl‘:f:)ucﬂ;zg:ggo:;i S;et}xl.:l;::ilr]‘:c? gﬁifr:ctz
k AQUIFERS on ground water for its water supply. It also is one of many thin, rocky _Ioan!, and the sand hills are chiefly sandy loams. wells did not yield any water while others produced several indi
e or it ¢ is on : s sand hille: ke 2he Toatts oy : : are indicated by the contour map. Stream channels found
: ; areas in New Mexico in which ground water is being mined; ’ oams, occur In long narrow strips. times the annual average of 7.35 acre-feet of water per well. beneath the Ogallala formation of Pliocene age trend south-
| 5 A thatis, more water is being withdrawn from the ground-water ) The qor&nwest;—aoutheast lineation of the soils and sand hills A source of recharge is the brine pumped from wells in Lea eastward and probably were cut after the close of the Mesozoic
= = Qal - reservoir both by natural means and by pumping for irrigation, is well illustrated on the soil map of the area around Loving- County into other wells which are bottomed in rocks of pre- era. Stream channels beneath the alluvium south of Mescalero
. ‘§ ) T i municipal, §tock, and indqatrial use than is being recharged to ton (Harper and Smith, 1935). 'I:he cause of the lineation is Mesozoic age. In some cases this type of recharge is used Ridge trend in a southwestward direction and were cut dur-
S i venels Sean snitivie soms Hedbponiiad inaleviol Mroms Goolath 1 5 5 the reservoir. The magnitude of the pumping and the volume unknown; however, the trend, thickness, and location of the primarily to repressure oil pools which thereby increases the ing the Cenozoic era after the Ogallala formation had been
— [ TN G EhE WL CVetasoons akd Thaute Toske 13 5 of the water in storage are such that in places the depletion of soil strips suggest that the lineation may be related to streams recovery of oil and gas from the reservoir. In other cases removed by erosion
gallala p ‘o o the reservoir may be measured in a few tens of years on the of Tertiary age which originated to the west and flowed south- the primary consideration is the removal of the fresh-water The Ogallala formation of Pliocene age lies unconformably
Aquifer i o 'g basis of the rate of use of water in 1953. eastward at the time the Ogallala formation was being de- contamination hazard. In Lea County only a small propor- upon rocks of Mesozoic age. The fo;zlzlaﬁon underlies th
Boundary P sy 4 ] The State Engineer of New Mexico declared the Lea posited. The lineation may also be related to older sand-dune tion of the oil-field brines is currently (1960) artificially re- Llano Estacado evewwhefe' except for a few SI;;IFSI ”es
< s B T F‘]M M"’ i °': e o County Underground Water Basin in 1931 subject to regula- patterns developed from prevailing southwesterly winds. charged to the rocks of pre-Mesozoic age. where it has been removed by erosion
: £ &‘mu aﬂ:‘“hﬁd‘: o nd.g;:::a;dm?m? :::;‘:&d ug o tion of the development of water in this area. New Mexico Generally, only clay is found on the floors of the shallow WOGKS OF e The Ogallala ranges in thiik:gg;oﬁ:om 0 to about 350 feet
some’ B s gealyporseiprins Gy Dty b irand [ = J water policy is based on the philosophy that the withdrawal closed depressions because the coarser materials are deposited Rocks of M . et ’ and averages approximately 200 feet. It is thickest near the
L roe ! of water from an area of ground-water mining should be lim- at the margins as the water flows to the depressions; only =ocks gk Mesasoic e in northern taa County range in Mescalero Ridge i 14 and 15 S., Rs.
A "0 : el 2 e : 7 . . 2 W thickness from 1,400 to 2,100 feet and consist of shale and Mescalero Ridge in Tps. 14 an , Rs.31and 32 E. Itranges
S g te that permit amortization of the investment very fine materials can be carried by the weak currents in i s : in thickness from about 75 to 225 feet in the vicini
J Kel 0 in farms irrigated with ground water over a period of 40 years the ephemeral lakes. sandstone of Triassic age and siltstone and limestone of Cre- i e e R
I § o i (i rouis, 1960 0. 2162045 Tn Dhthy ot nicouien T Clnte taceous age. Egton med McDonald w?}:ere it averages about 150 feet.
o and Taitbe LY S 4). In unty, CLIMATE The amount of water prod . ost of the variation in thickness is due to irregularities of
T Fellow ond biue cloy lﬁﬂzmug«gzs o brown, and gray, limastone; E, :'—.; ﬁe&z‘:n:r:;ﬁ:“ﬁﬂ;'i?;:;iirgdwt: 1:; fgiyifﬁgﬁi’;‘:t;% The climate of northern Lea County is semiarid; the hu- Cretaceous ages i:rsmalfrt?u: ?tii ir:lﬁ]r;f‘::il?:h%ﬁa::g :::;11; the surface of the Mesozoic rocks on which the Ogallala was
: r < 'B SxTiact dhont 40 yemre of ampoks 8% the T4t of s i 1065 wnd mlg:lt.si :,’smllgw, ti;sr:a.te %i e:aslatz;‘atlo;hls high, and the inean necessarily indicate tl?at the quantity available is insignificant. degggted rather than to post-Ogallala erosion (Nye, 1930,
: ®d 2 i extending from that date unless additional supplies are dis- zil;itaiion af E!I'r:tunrx i]:fé 23 inches, at I_:;;;;?;\elinsgu;mgg ;rhf: n;eagelr pz;loduct:c&ndmay e ikt el e Al
; & : Hacat : s 16. , : ) ack of exploration and development. Rocks of M i i i i ;
_ |2 s covered in deeper water-bearing formations. Beyond such : 3 R s e The Ogallala consists mostly of fine to very-f -
VA :% E Dockum group, undivided < - a period there will remain in storage sufficient water for and at Hoble 1528 inches.  More thisn bwo-Ehirds of tue so- have been penetrated by only a few water wells most of which elades mivor quantities of clay, silt, coarso sand, o s
;] Maroon, ved, and gray irvegularly-bedded sandstons, bright- and dark-red | & g ; nual precipitation falls during the growing season, which lasts are in the northern third of the area where the O Lo L st S
NN ! shale and sandy shale, and purplish limestone pebble beds JF :;?clk andfmumclpal use ai‘d’ to some ext;:lt, water for indus- from April through September. At Hobbs and Lovington mation is relatively thin and c:nta.ins‘ritflie taie it b lofwer . s b paver
i L al use for many years to come. In other parts of the de- h e : water. tion of coarse sediments than the upper two-thirds. Usuall
GEOLOGIC UNITS Ec):l gsg;gcafégw THE ROCKS OF clared basin water was still unappropriated in 1960. &.:ﬁ:’:;iﬁ%g‘ﬁ;:gg ;‘;0:: f"eTehiag:el:_:; g?:tf :??: }?:f a:: Rocks of Triassic-age.—Rocks of the Dockum group of Tri- the coarse sediments occur as lenticular beds in the finei
" b SURBOE KNE Scobe Fliitng frost 8t Lovington @& Azell 11 sud the st Killing assic age ﬂj:pconformably overlie rocks of Permian age and gnatenal. Extensivg beds of coarse sand and gravel are found
’ S = 3 - The. tiiona:of Hlite chtan o 45 meks svelaiie in conveniant Sinat e Novasihar 8. Cltisidiogiost dnte. £roni vooords of %al.lngg ;:k icknes from 1,400 to 2,000 feet (Nye, 259?30, p. 370). in some of the buried stream channels cut into the Mesozoic
K u form information on the ground-water reservoir in northern the United States Weather Bureau (1953-59) are summarized le 1 umhgroup undertien the enbire ares, bu!; it is exposed bedrock. : " ;
§ Clay and limestone P& 0 Lea County, New Mexico, an area dependent chiefly on ground in the following table for three stations in northern Lea only a'ong the escarpment of the Mescalero Ridge from the M0e0 ot fon_na?mp is unconsolidated, although near the
e o H| Yellow and blue olay with thin stringers of brown and gray, limestone; & 3 water for its water supply. The atlas shows by means of County: southern part of T. 10 8., R. 31 E., to the northern part of top and locally within it the sediments have been cemented
) : probidly equiealiont @ ths Priownioars el : K maps the saturated thickness of the principal ground-water T. %; eS],J ?c }.?1 E. ) . by calcium carbonate to form beds of caliche. The degree of
Td o 0 reservoir and indirectly the volume of water in storage in um group in northern Lea County comprjses an cementation of the caliche varies greatly. However, in gen-
8 0 w northern Lea County. Other maps show the depth to water @ 5 £ “ 5 u?per part and & lowar parc that are distinetive but which i th? ORARS'S 1h madt Briitly saimanted nor the top ot the
:§§ ; Dockum group, undivided [ 2 ® and areas in which water levels have declined in the past '3% &= E& ,:E: & L g'lad.e e 01:18 suother; _ 1he lower pa:_'t of the group hag & f9rmahon and whiere the sediments are fine and contain much
Maroon, red, and gray irregularly-bedded sandstone, bright- and dark-red | & several years. The atlas was prepared as a part of the gen- EE EL e 3; £ 28 SRR AL thlcl_mess of 600 fee!: and consists mostly of reddish silt (Nye, 1352, D 20
T : shale and sandy shale, and purplish limestone pebble bed ) | eral program of ground-water investigations being made by g G2 g Bob = 3 L Eg sandstone but includes a relatively small proportion of varie- The bed of caliche at the tap of the formation forms topo-
S the U.S. Geological Survey in cooperation with the State 3 &3 58 5E -5 50 gaied tiale angd tisefan, Slio DypsE pRKE.0f fiie grouy hids @xsphie prouinences hacause of 1t resistance to amsion, It
» EnghiserOttice of New Masioo. ‘The intarmation eontained B gg §g E g EZ gg a maximum thickness of about 1,200 feet. This part is pre- generally oceurs at the top of most plateaus in the southern
b Spring in tha atlas dhould lead to's batber understssding of the avail %3 = g - £ . g g4 dominantly a reddish shale but includes minor amounts of High Plains and is usually called the cap rock. There is no
: ; bty o wobao'in this ioportasit vact of Gis.S £ 3 z% variegated shale, sandstone, conglomerate, and limestone sharp break between the caliche cap rock and the underlying
& part of the State. = = 4 Ad 99 ; : .
» et LOGATION: AND EXTENT GF THE. AREA & ( Aams, 1. 9,tp1. lgzé,fNy:, ;9312 % 2:;1{7-238), ‘ sedlmeﬁtsdbecau::d th; amount of cementation decreases
e Aquifer To  Atitude of water level, in feet above mean The area described contains about 2,900 square miles i H e 4 PS5 00 Tha DOGUR S0EP 8 exposed gradually downward. In some places the cap rock is so dense
Year sampled—52 ﬂ%%ﬁmﬁﬁ:mmi southeastern New Mexico and includes northegn Lea Count;:: J::mn Eg . — o = ;n e EO“;% seet._ 3i1T. b o ot L R T e st gl
of  letter “P" which indicates that the meas- and small parts of Chaves and Eddy Counties (fig. 1). The . 59.9 76.7 43.6 206 t::)vb*el‘ _ heet of t ; aclexposu;e conms};lts of hgh_t-gregmsh-gray El;zaa lt)ie ;oft and chalk like. Usually it is not stratified or
A B T e e area is bounded on the east by the New Mexico-Texas State Lot e WL Uon - = h gr?yls —glreeg Sl o tone e AL | U0 G ecded, but locally it is flaggy and is used as a building mate-
; TR R CCG S SR Hie, b thie ortiby the Chaval wiid Botesvelt Covnts tines, cfo? ate—c;) ored and gre.emsh-colored shale and grit made up Fla]. The partially cemented material beneath the cap rock
information is noted by the absence from the designated position in and on the west and south by the Mesecalero Ridge. ECONOMY Nor WS petivts, DvERg e SNy SOl 18 e i = usgd SR A ol o), gl i the ol wid
the group of data. PREVIOUS WORK The economy of northern Lea County has changed gradu- light-green and chocolate-colored sandy shale that includes gas fields. Sand and gravel from the Ogallala formation are
G o ally i the peviod 1929260 from ane based pradosantly on thin beds of micaceous shaly sandstone. The sandy shale is used in construction and road building.
g aderu'era ized reports on the geology of the area have been stsls kst and dry Tkeiing to /i ased oo Frigated fgrm ! overlain by 90 feet of poorly exposed chocolate-colored to red- The following stratigraphic section, measured by the author
B e e eSS ] made in connection with regional investigations concerned S saddbe peodiotion af ofl snd dish-brown shale that contains some green shale. and Alfred Clebsch, Jr., shows the general character of the
0 0: ;r:ve;l ber-% ;:;e m;ﬂfgg:lz of Cenozoic age as pmi:::anly. \;’lth ;;1; o}nlla- anlc)l gas-pxt')ofiucmg formations of Pale- gPﬁ PR 13;29 host of(:;h ef ;’:ﬂ egsa?ﬁ noethern Lea Cotity Silicified wood is the only fossil material reported found in upper part of the Ogallala formation:
Dashed where approzimately located; contour interval 25 feet; datum is gizlg.t czgl‘;’ai:‘;otable v:un%ezgzeglshgglgzwtgergg s g relied on precipitation for their crops. The general use of the Dockum group in this area (Nye, 1982, p. 237). Seetson & the Ogaliala Jorimation o the south side of T.5. Highwoy 31
: e Tt gkl geologgy o hydr;:.log-y g eé':zm p::e ground water for irrigation began diming the drought of the Tkhe rfo;ks of 'I'nassui z:.g'?1 usu;.lly can be distinguished from in SEY sec. 11, T. 15 S., R. 50 E.
oy & : _ Gl : e S S rocks of Permian age by the difference in color—the shale of i i
$ : early thirties; however, until 1946, irrigat 1 S e i i s : Thikti.
L Approximate bound:_u-y of bedroc_:k highs that.interrupt the water table I}:zt:g::ntglea?:&?i eﬁlﬁntixzonAti:ﬁ:gr;‘ a:ifsofgsre ?:E?:bzl‘regi principally to small tracts in the vici:litﬁfloﬂo:‘ir:;(:r:;g grtasgnc age l.s deep plll'p]lSl:l to brownish red while that of Termargéallala formation: et}
in the deposits of Cenozoic age years by the Geological Survey in cooperation with the State Hobbs. The amount of irrigated acreage began to increase erouan &6 i gensrally Beick ved =andby the probence of Caliche, hard, weathers to knobby slope........ 8
o150 Engineer Office Related dat};. such f:l:che amwoLnt o; water rapidly in 1946 and by 1854 nearly 98,000 acres were under ml’?‘i flal;is mf t:I}:f‘ ks Trlatsastxc i Sanqghbmrnﬁ filrl‘{"'ls'gmiw:}' ey ey
- 3 - 3 3 1 » 1 H e ro i < i i
i 3&2;‘::&:‘;;‘:; P?;Mcmm e_i‘?;wnail :su;fafe _ m;c)llldtl'lae;rn fri?mstlg reservoir have also been collected and g&%m‘;;gw 1954 the expansion continued but at a much Rat eonsideie?l to ﬁﬁf;ﬁgﬂ:ﬁg :;L?;e\r\;ategel:;;t‘};ees{]ﬁs Sand, bgv;;.eﬁn&gﬁ:e‘;ﬁ?aﬁlgﬁ cemented -
i contour interval 25 feet; datum is published in U. S. Geological Survey Water-Supply Papers e Gy s i 3 with caliche near top, grades into overlyin
FRE S5 e} and the Technical Report series of the New Mexico State Most of the irrigated acreage (fig. 2) is between Tatum on Bort}l:ern - Cométy Sl il 2 i R S it il Foy:mi
,,,,,,,,,,,,,,,,,,,,,,, Engineer Office ! the north, Hobbs on the south, the Texas border on the east, ockum group. Several wel}s in southern Lea County also beneh. - oo, 28
LT G - and an irregular northward-trending line about 15 miles west tap the Dockum group and it is possible that more water Sand, brown, fine-grained, poorly cemented. .. 3.5
z . : ACKNOWLEDGEMENTS of Tatum and Lovington. In 1954 about 66 percent of the could be developed in the rocks of Triassic age in northern Sand, brown, fine-grained, well cemented, con-
e This atlas is an outgrowth of work begun in 1952 to define irrigated land was used to grow cotton, sorghum, and alfalfa; Lea County. tains vertical joints filled with caliche. Forms
..... AT !\ &\\\\\\: m the th‘l:Ckness of the zone of satur a-tion in the‘ ngr—beaﬁng' about 31 percent was used to raise veg,etables f;-mts berﬁas’ Rocks Qf Cretaceous age"_—The Tucumcari shale of Creta- Sal:gg;;t;;v-n. -f:i;l-e:é'l.';l};e-& -s-lg-il-tl--;;f;;;lé;i-" lg
A R materials of the Ogallala formation, the principal aquifer oats, and wheat; and about 3 percent was devoted to pasture. Seoms Set vRcOctarTaL Y pTREIS Khe DU RdD R e Sand, brown, fine grained, contains rregularly
- Q AT A e in northern .Lea county,_ Control for thickness of the Ogal- The Lea County Underground Water Basin (£ig. 2), as r e: northeastern part of Lea County. A few shot-hole logs from distributed blebs of calicile, massive. ... 6.5
L\ X N und Water Basin, prior to Oct. 1, 1952 lala forma!;mn was obtained from logs of about 6,000 holes, defined by the New Mexico State Engineer in 1952 is included south of Lovington record gray, blue, yellow, and green shale Sand, brown, fine-grained, contains vertical joints
¢ [/ N ct. 1, 1952 mogt of w}i’llcp “;ere shotholes dri!lled by various oil companies in the riorthern Lea County area. Drilling for water ' the which may be Cretaceous in age as reported by Bates (1942, Saﬁgegr“o’::: ?E:E‘e, '{l&:iive—-—l-------aa ..... 50
N and geophysical companies in exploration for oil. declared basin is controlled by the New Mexico State Engi- p. 269). i o) i et Mo AeE ety
! &\}_ . The auth_or gratefully a.c:knowiedges th.e assistanc? given neer so that the ground water f;m be c::ser::dm:nd th: ng.n}ils The fossils listed bhelow, which were collected at North Eﬁ’,ﬁinﬁ?ﬁﬁﬂ'f’_ dlf??u_n_ueuf rfl.oti-e-rattefy 5.0
Bt Ehe Geological Survey by oil ?.nd expl?ra,tmn companies and of prior users will be preserved to the extent possible. If the Lake in sec. 32, T. 10 S,, R. 34 E., were identified: Serpula? Sand, brown, fine-grained, moderate-ly cemen- i
N gfhemmllf]l of the State Engineer Office who tabulated most State Engineer determines that additional wells may seriously SP-, Gryphcwa. corrugata 5“’“ Euogyra tezana Roemer, Ezogyra t:g’ SO R a8 PrasEad AN Foetne
of the well logs. deplete the supply of water, he can close part or all of the p!e:(fo, Cragin, Pecten (Neithea) texanus Roemer?, and Plicatula Salndgg;t;"v; “fine-grained, poor ly cemen ted.... 0% 5
GEOGRAPHY basin to further appropriation of water. ef. incongrua Conrad. The fossils indicate that the enclosing Sand, brown, fine-g::in:d' 51?0;5 cee:I e ted... 0.1-1.
) ) rocks are of Early Cretaceous age and probably are equivalent Sel Tiowr, Bagpraioal, pooely caniod b e
TOPOGRAPHY AND DRAINAGE The basin was declared under regulation by order of the to the Tucumecari shale. e Balb, Biodudaiely cimented 1 iper
Northern Lea County is on the west side of the Llano S}fat; Engineer md1931» buﬁ the amount of water pumped in The Tucumeari shale generally consists of fossiliferous dark half........_. T T T 4
Estacado, which is the southern extension of the High Plains the basin remained so small that it was not closed to further gray siltstone and thin beds of brownish sandy limestone, Said, Deawn, M LMo, pootly onmaded.- | 1
e in southeastern New Mexico and western Texas (fig. 1) appropriation of ground water until December 31, 1948. The grayish limestone and sandstone. In outerops the siltstone R0 S W R covens
State En tended th & Total d
! | e (Fenneman, 1981, p. 9). The Llano Estacado, or southern S s e de an;a of the basin October 1, 1952. beds weather to yellow and the sandy limestone beds usually e A
N P 5 High Plains, is a plateau which stands about 100 to 300 feet ce:::g paglts i""gg’; r:gpen% ;0 “rﬁéer appropriation on De- have the appearance of yellowish sandstone because weather- Sand, soil, and alluvium of Pleistocene and Recent age
L above the surrounding region (fig. 2). The general surface Qac) i o and on February 2, 1953. At present the ing dissolves the calcium carbonate from around the sand unconformably overlie the Ogallala formation on the Llano
| : of the Llano is smooth and slopes to the southeast at 10 to 20 BZ :1:3 twolﬂ‘.l:?:ci:d?tin al‘:; of a(;‘-'oilt 2,130“8%:131'6&11111?- grains. Estacado and the Dockum group west and south of Mescalero
- feet per mile into Texas. The Mescalero Ridge (figs. 1 and 2) L o e S s The Tucumeari shale is about 150 feet thick in the north- Ridge. The thickness of the sediments ranges from 0 to about
N forms the western and southwestern boundary of the Llano Y ; ea County. east corner of Lea County but it thins 30 feet on the Llano and from 0 to about 40 feet on rocks of
S Fatacado and is the boundary bet the Hi : Between 1929 and 1949 the value of all livestock and live- Y southwestward and i
1 R s the boundary between the High Plains and staal products sold small shian douhled. S pinches out along an irregular line extending from T. 9 S. the Dockum group. The material overlying the Ogallala for-
| i _‘] | N Pecos Valley sections of the Great Plains Province (Fenneman, howevl?er e teadi]y 1;::1? ;.n 'I?};l - Since 1949, R.33E., toT.14 S, R. 38 E. ) mation is off-white to light brown and was derived from the
| o | T - fisd =y 1981, p. 9). Thq name Mescalero Ridge is a misnomer as this attributéd toest.h aveds_. . ¥ : e;‘lt!e ; e declfne has been The Tucumeari shale crops out along the western and Ogallala on the Llano; the material overlying the Dockum
i | sas feature actually is an escarpment that faces the Pecos Valley. the redivection of ellort from grasing manage- northern edges of North Lake, and group is mostly red because it was derived from the red beds
L . . g = h : : ment to farming and to the production of petroleum products emE deg Eges Roan E:O A58 ané, repriacly, Wong the iassi
: — ' s e I - _ The steep front along the ridge from T.9 8. to End Point The oil and pas ind P ; petroleum products. ey of er Lake (Conover and Akin, 1942, p.286) of Triassic age.
= = | . F e anor = in T. 19 S. is broken by broad reentrants, such as Sand Gate bemniglt}?;l gastn} “sg'nexl’a“dmg rapidly since 1944, has and along the northwestern part of Middle Lake (Dane and The Ogallala formation of Pliocene age and the alluvium,
| - | % 73 ; iy e = 4 in the northwest part of the area, and narrow reentrants County econ?r::s m];pz ¢ fggg‘en}t of ;hef-nortl?em Lea Bachman, 1958). The greatest observed thickness of the soil, and sand of Pleistocene and Recent ages form a single
i e R ke - (O such as Polecat Canyon in the southern part of T.108S., y. Between 1926, when the first oil well in Tucumeari shale is in a gul h i hydrologic unit and in this atlas their hydrologic characteris-
] | — ol KR . : Lea Countv was drilled Mal aJ s gully on the west side of North Lake e ; yarologi
| | R. 31 E., through which U. 8. Highway 380 passes from the ewiEey ou{3 000 wells “?ear. Sysxisy, i alxary 1, 1955 where a composite section approximately 17 feet thick was tics will be discussed together.
— i —1 . Cloyi Pecos River Valley onto the Llano Estacado, lion barrels of oil an?i morzr:h‘:n%’;;a;i?ﬁ;r:rg. t?n 56? mz:; measured. The Tucumeari at the exposure consists of dark _ Ground water in the formations of Cenozoic age is uncon-
g i O | Shallow closed depressions, sometimes called buffalo wal- urs] gas hiss Deen produced.. Loosl plants dI:lI}l‘i'l e‘;gg . n?o i gray siltstone and thin interbedded stringers of limestone. fined and occurs mainly in the unconsolidated or poorly con-
; | e posiles ) o lows, ar% the most characteristic minor topograph_m features duiond aboiit 1E saftlion bareals of Natens and pg'o anepm Several of the stringers wedge out laterally into siltstone. solidated sand and gravel of the Ogallala formation beneath
| i : % A on the Llano Estacado. The floors of the depressions gener- imillion Rarvals of sasolie: and 2 willon voutids pf b In the lower part the stringers are light brown, sandy, crystal- the caliche cap rock. The water-bearing properties of the
o T S N 20 340 r—RrooseveLt ¢ ally range in area from 1 to 150 acres; the average size is » 2 o | iAot line lim % i i formation vary vertically and horizontally. Th ical
. } ; s black from natural gas produced in southeastern New M estone; in the upper part they are light gray and fine il : 4 b o
| | ! X probably about 1 acre. The depth of the depressions generally it et i grained. Here the contact between the Tucumeari shale and variation is due chiefly to the amount of calcium carbonate
[ 1 L L ranges from 1 to 50 feet. Some of the depressions have been GEOLOGY AND GROUND WATER the overlying alluvium is exposed and is unconformable. cement in the Ogallala. As a rule, the amount of calcium
—T—:r“ ‘ , sealed or dammed by ranchers for use as tanks for watering Rocks of Precambrian through Cenozoic age underlie north- Fragments of Lower Cretaceous fossils and of the Tucumeari SRRIBIE Gaicns Cotvenan CovRien. a0 s DAy
. ._R all :" : | S O N O SO B 00 8 8 0 S o o S T €00 ~ 5 livestock. Some of th? depl'eSSIOIls eon.taln perennla.l Iakes, ern Lea County; however, on]y rocks of Mesozoie and Ceno- shale were noted in the alluvium at this outerop. negh.glble at depths qf 35 to 50 feet below the surface. The
Buse g vy Meion Siste Wghwoy phosing 3 sl but most of them contain water only during the summer rainy zoic age crop out in the area and only they are known to Limited quantities of ground water occur in the Tucumeari ROSELE REw DI 31 ereg A Thie ol
= 11551 Rond revscg, 1955 curivatd | season. contain potable ground water. The Ogallala formation is the shale. Beds of sandstone near the base of the formation con- tion decreases. Lateral variations in the water-bearing
FE Buseh. 1953 lopogtashy adacted tram Hale “ummmmummm‘uﬂ“mmm:ﬁnm e é—o U TH E_R N The dramage on the Llano Estacado ganerally is not inte- prineiple source of ground water in northern Lea County. stitute the principal aquifer. prqpertl% of the sand am! gfave} below the zones of cemen-
Blotz. $icp, ond Blebermen, 1983, o S ang Hoe 1966 ) grated; a few of the depressions, however, are connected by The deposits of Quaternary age and the underlying rocks of Water is pumped from several wells which penetrate the tation are the result of variations in the coarseness and degree
| I shallow and superficial drainage ways. Drainage into the Cretaceous and Triassic age generally yield only small rocks of Cretaceous age. At one time some of the water in of sorting of the particles.
B ¢ HIGH }lepresslons 1? mainly from t;lle northwgst. Much of the runoff amounts of water. Most of the sediments of pre-Mesozoic these rocks was under sufficient artesian pressure to flow at | The yield of 1:::ells, or the 3rxioun}11:rgf v.}'later fllllmped in gal-
. . : . . ' _ o - 100 rom precipitation is caught in the depressions, where the age contain brackish and saline water. land surface, but since 1940 all the artesian wells in the area ons per minute, ranges widely throughout the area. The
FIGURE 2.—Map showing the topography, contours on the water table and on the post-Mesozoic erosional surface in northern Lea County, New Mexico - PLAI water remains until it infiltrates, is lost by evaporation, or is ROCKS OF PRE-MESOZOIC AGE have gradually ceased to flow. Well owners generally attrib- maximum yield recorded in normal operation of the pumps in
SCALE 1:250000 v v consumed by plants. The only semblance of through drainage Granite and voleanic rocks of Precambri derli uite tie cogmtion of Slow fo-the widseprena ditlling of Khot- O i et
L = S B l is a shallow broad swale called Simanola Valley, which orig- O e el effa?ml;a" ggethun e:;;le holes for seismic surveys. The shotholes penetrated the pump as little as 200 gpm but wells yielding less than about
£ . | {atannnsb ob Mand Cuba and toutie s -t mblas north: s o artI;o et Dg%ef ro:g t’h ae.%l in the no ; water-bearing stratum and since the holes were not cased the 300 gpm are'generally considered unsatagfactory for irrigation
Lo 12345 e 7 o womomems -~ -p—O- west of Tatum. (Flawn f956 p Gsoul 2)’ Grgﬁnéln fesol? : eastt%m ,? i:- artesian water leaked into the overlying Ogallala formation use. The yields of wells differ greatly in relatively short dis-
o Six perennial lakes occur in the northern part of the area. ported i the. ro.cks'tﬂ’.P scambri ey das ng bleel'ttl and dissipated the hydraulic pressure. tances and may be attributed to formation differences or dif-
; ) = The bwo largestare Lane Sat Lake (T. 108, .33 £ 7 mils st o b el e The characteristics of a well in the SW¥ sec. 20, T. 12 8, o TS D dws oot
: northeast of Caprock, and Ranger Lake (T.11 8, R. 36 E.) 8 2 : . R.37 E., which produces water from rocks of Cretaceous age may be due in part to poor development Or construction
ig g! L i miles north of Tatam, Four Lakes (T.11 S, R. 34 ) is the (Bzzl-l:e:o?:doz til::;&fgl;r;an azgseugg()e gverlam upeongec;rnéagg have been studied by the U.S. Geological Survey (Conover aﬁd of these wells, inasmuch as wells of higher yield have been
=) i o | i o _ NEW__MEXI Al E AT . collective name for the four small lakes about 12 miles north- ’ SR ST G RS Akin, 1942). The well was completed in 1940 at a total developed nearby.
s e ol el T i , g L7 3 to 6,000 feet of limestone, dolomite, shale, and sandstone of P e depth i i i
] oga ic sgo =g TEXAS RERORRC west of Tatum. For the purpose of this report, however, Early Ordovician through Pennsylvanian age. Overlyin of 185 feet. Sediments of Cretaceous age were penetrated Perohed ground water i fouid in heds of eatiche thas uve
i &) ! % | they will be referred to individually as North Lake, East the Pennsylvanian rocks are 800:; feet of % it rocksg- from 25 feet below land surface to the bottom of the well, and & honeyeomb-like stracture. These beds have bedding planes
o = ] B P RN T o Lake, Middle Lake, and South Lake (fig. 2). about 5,000 feet of dolomite and limesto s n artesian water was found in a bed of sand at a depth of 183 to enlarged by solution and are locally referred to as “honey-
1 G oo o pom Springs and seeps are present in the beds or on the margins sifisll onsitien of aiale sl ndsbne. dneb; ot ?(;33 foot 185 feet. The well flowed about 25 gpm (gallons per minute) combed rock” or “water rock” (Nye, 130, p. 872). The quan-
32007 D — s, 5 of several of the lakes. North Lake has several islands on ot altp anl:l ashoite. & o 1 o 8 ah = ks of P when first drilled and had a static head of about 14 feet above tity of ground water derived from this type of reservoir is
4ol 3600 TRCL, which seeps are found. Water in all the perennial lakes is loraiia sis batiaing at S W&t;‘eg.m S oo s:g a& land surface; reportedly, flow ceased about 1946. small. s
iscarpm;m - i et bracklsh a;ll A 5x devivad odny Soth dunlate sannlf and Bndan i wigth o andn; :s arge amount of dissolved solids an S ails O S TR Misrgal]g;t;o;&wellg 1',:5’%;1 the_a}lq:mr;; 112 131_3 areadsc];:th of thf
: : the High Plains in this report ground inflow. : i . . : : s : e s i ¢ S A8 S
0 e 3 & 5 eme i & S iy o Water discharges from the formations of Paleozoic age in Deposits of Cenozoic age in northern Lea County range in Stock wells have been constructed in the alluvium at Sand
P i 12O L + e F two ways—produced with oil and as subsurface flow out of thickness from 0 to 350 feet and consist of continental depos- Gate, but no large-production wells have been drilled, so the
Rt = ﬁjas?rlx s mdl'ﬁ e;in Lea COléngy include loam, sandy loam, the area. The amount of subsurface flow is unknown, but its of Pliocene age and sand and alluvium of Pleistocene and potential of the aquifer there is unknown. Generally the allu-
VERTICAL EXAGGERATIONX20 FIGURE 1.—INDEX MAP 6T y , and clay (Harper and Smith, 1935). The loam soils records (New Mexico Qil and Gas Engineering Committee, Recent ages. The Cenozoic formations crop out over most of vium on the Llano is above the water table although perched
SHOWIN HE LOCATION OF THE NORTHERN I
LEA COUNTY AREA AND ITS RE 2 o thg thickest and most productwg soxls.. They gfener’ally 1952, 1954, and 1955) show that the amount of water pumped the area. ground water could occur in those places where the alluvium
FIGURE 3._SECTION ALONG A_A' FROM MESCALERO RIDGE TO THE NEW MEXICO—TEXAS STATE LINE IN NORTHERN LEA COUNTY. NEW MEXICO S RELATION TO THE oceur in long, narrow, subparallel strips which vary in width with oil from these formations was about 1,900 acre-feet in The erosional surface that underlies formations of Cenozoic is relatively thick and overlies an impervious section of
HIGH PLAINS AND THE PECOS RIVER VALLEY and length but nearly always trend in a southeasterly direc- 1952 and approximately 2,400 acre-feet in 1954, By the end age was cut on rocks of Mesozoic age. The slope of the sur- caliche.
INTERIOR—GEOLOGICAL SURVEY. WASHINGTON, D. C.—62289

GROUND-WATER CONDITIONS IN NORTHERN LEA COUNTY, NEW MEXICO

By
Sidney R. Ash

HYDROLOGIC INVESTIGATIONS
1963 For sale by U. S. Geological Survey, price $1,.00 per set
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JCT Federal & #7

(API = 30-025-38350)

2,100 FSL and 547’ FEL

Section 7, T-9-S, R-38-E 

Lea County, New Mexico

GL=3972’ KB=3990’

KB=18’ above GL

Convert well to water injection

1. MIRU workover rig. Unseat pump and PU tubing.   POOH and LD rods and pump.  ND wellhead.  NU BOP.  POOH production tubing.  Please note that the T.A.C. is set at 11,591’, but the SN is at 3100’.  Tubing could be corroded below the S.N.  Check string wt prior to pulling out of the hole.   Inspect well head for corrosion.  Make sure wellhead will not be an issue during MIT test later in the procedure.  Set tubing racks.   

2. PU 4-3/4” used bit and 5.5” 17# casing scraper and RIH w/ production tubing.  Hydrotest to tubing to 6,000 psig.  RIH to +/- 11,655’ or TD (plan to deliver 2 joints 2-7/8” tubing to location).  POOH Leaving tubing in the derrick.  LD bit and scrapper.   PU and RIH with treating packer.  RIH and set packer at +/- 11,655’.   Pressure up on the back side and confirm that the squeeze holes at 5680-82’ and 8028’ do not leak.  Pump into existing perforations and determine injectivity (rate and pressure).  POOH and LD production tubing.  Send tubing to Western Falcon to line tubing with moderate temperature (160 degree F) poly-lined tubing.

3. MIRU wireline unit.   PU and RIH with 3-3/8” casing guns.  Re-perforate as follows:  11,674’-11,681’ (6 spf 60 degree phasing).   POOH and RD wireline unit.  RDSU.

4. MIRUSU.  ND wellhead, NU BOP.  PU and RIH with Ni-Cr coated Arrow-set 1-X packer (Ni-Cr coated Baker Model “R” DG will also work).   RIH with Western Falcon poly-lined 2-7/8” 6.4# IPC EUE injection string tubing.  Set packer at +/-11,665’.  Load back side with fresh water packer fluid.  ND BOP, NU wellhead.  Plan to have a new ring gasket on location.  Test back side to 500 psig and run a chart for thirty minutes or per NMOCD regulations.  

5. Be prepared to have enough produced water on location to run a step-rate test.  MIRU Acid truck.  Acidize perforations with 2,500 gallons 15%NEFE HCL and 2000 lbs of rock salt.  Stage acid and rock salt in 500 gallon acid, 500 lbs rock salt.   Flush perforations with produced water.  Perform Step-rate test with acid truck on location.  Start at NMOCD injection gradient pressure initially, and then move injection rate up in steps.

JCT Federal & #7


(API = 30-025-38350)


2,100 FSL and 547’ FEL


Section 7, T-9-S, R-38-E


Lea County, New Mexico


GL=3972’,  KB=3990’


KB=18’ above GL


Page 2 Convert well to injection


6. Re-configure the existing injection lines and be prepared to tie well in to the transferred or newly built injection facilities.  Do not start injection unless the BLM and NMOCD have approved subject well for injection.  

‘


New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

(A CLWH##i### in the (R=POD has
POD suffix indicates the been replaced,
POD has been replaced O=orphaned

Emidr diram

& no longer serves a C=the file is (quarters are 1=NW 2=NE 3=SW 4=SE)
water right file.) closed) (quarters are smallest to largest) (NADS83 UTM in meters) (In feet)
POD
Sub- QQQ Water
POD Number Code basin County 64 16 4 Sec Tws Rng X Y DepthWellDepthWater Column
L 12174 PODI1 L LE 3 3 1 03 09S 37E 671884 3715421 e 244
L 14231 PODI1 L LE 4 1 3 27 09S 37E 672285 3708474 iy 18
L 14231 POD2 L LE 4 1 3 27 09S 37E 672259 3708473 i 26
L 14231 POD3 L LE 4 1 3 27 09S 37E 672259 3708473 i 30
L 14231 POD4 L LE 4 1 3 27 09S 37E 672285 3708474 &8 18
L 14231 POD5 L LE 4 1 3 27 09S 37E 672259 3708473 i 30
L 14777 PODI1 L LE 1 3 3 28 09S 37E 670317 3708208 & 158 130 28
Average Depth to Water: 130 feet
Minimum Depth: 130 feet
Maximum Depth: 130 feet

Record Count: 7
Basin/County Search:

County: Lea

PLSS Search:
Township: 09S Range: 37E

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the

accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

2/25/21 1:52 PM WATER COLUMN/ AVERAGE DEPTH TO
WATER




http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=12174&suffix=POD1

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=671884.3&north=3715421.7

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD1

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672284.6&north=3708474.3

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD2

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672258.8&north=3708473.8

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD3

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672258.8&north=3708473.8

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD4

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672284.6&north=3708474.3

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD5

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672258.8&north=3708473.8

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14777&suffix=POD1

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=670317.1&north=3708208.2




New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

imisr diram
(A CLW##### in the (R=POD has been
POD suffix indicates the replaced,
POD has been replaced O=orphaned
& no longer serves a C=the file is (quarters are 1=NW 2=NE 3=SW 4=SE)
water right file.) closed) (quarters are smallest to largest) (NAD83 UTM in meters) (In feet)
POD
Sub- QQQ Water
POD Number Code basin County 6416 4 Sec Tws Rng X Y DepthWellDepthWater Column
L 03881 L LE 1 05 09S 38E 678624  3715794* Sy 70 40 30
L 14059 POD1 L LE 3 23 31 09S 38E 677196 3706991 &y 312 158 154
L 14171 PODI L LE 2 4 3 32 09S 38E 679003 3706894 &0 285
Average Depth to Water: 99 feet
Minimum Depth: 40 feet
Maximum Depth: 158 feet

Record Count: 3

Basin/County Search:

County: Lea

PLSS Search:
Township: 09S Range: 38E

*UTM location was derived from PLSS - see Help

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the
accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

2/25/21 1:21 PM WATER COLUMN/ AVERAGE DEPTH TO
WATER




http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=03881&suffix=

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=678624.0&north=3715794.0

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14059&suffix=POD1

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=677196.0&north=3706991.8

http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14171&suffix=POD1

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=679003.1&north=3706894.5




New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest) (NADS3 UTM in meters)

No records found.

Basin/County Search:
County: Lea

PLSS Search:
Township: 08S Range: 37E

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the
accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

2/25/21 1:57 PM WATER COLUMN/ AVERAGE
DEPTH TO WATER







New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

Emidr diram
(A CLW##### in the (R=POD has
POD suffix indicates the been replaced,
POD has been replaced O=orphaned
& no longer serves a C=the file is (quarters are 1=NW 2=NE 3=SW 4=SE)
water right file.) closed) (quarters are smallest to largest) (NADS83 UTM in meters) (In feet)
POD
Sub- QQQ Water
POD Number Code basin County 64 16 4 Sec Tws Rng X Y DepthWellDepthWater Column
L 13228 PODI L LE 3 42 30 08S 38E 669614 3621695 & 200 60 140
Average Depth to Water: 60 feet
Minimum Depth: 60 feet
Maximum Depth: 60 feet

Record Count: 1
Basin/County Search:

County: Lea

PLSS Search:
Township: 08S Range: 38E

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the
accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

WATER COLUMN/ AVERAGE DEPTH TO
WATER

2/25/21 1:56 PM



http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=13228&suffix=POD1

http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=669613.5&north=3621695.1




Spud: 6-21-2007
Comp: 9-29-2007

Seguro Oil & Gas, LLC gy

JCT Federal 7 #1 SEGURO
API: 30-025-38350 -

Formation Tops

Lea Co., NM Formation Top MD Top (SS)
Location: 2,100FSL & 547FEL of Section 7, T9S R38E Rustler: 2,338 (+1,652)
GL: 3,972ft ; KB: 3,990ft Yates: 2,882" (+1,108)
Well Bore Diagram as of 4-15-2021  Proposed WELL BORE DIAGRAM SanAndres:  4,263' (- 273')
Abo: 7,638 (-3,648Y)

Wolfcamp: 8,810' (-4,820
Three Brothers: 9,246' (-5,256")

i

o

17-1/2" Hole: 13 3/8" 48# NEW H-40 ;- Bough C: 9,492 (-5,502)
e

ST&C csg set @ 519ft. Cmtd 300sx & Mississippian: 11,408' (-7418")
: ‘6'C’ [

35:65:6'C’" + 2% CacCls + 0.25 ppsk :_ Devonian: 11,669' (-7,679')

celloflake (1.97/12.5ppg). Tail with 200sx
“C” +2% CaCl2 (1.33/14.8ppg). Circulate
175sx to pit. Test Csg to 600psi for 15min.
Held okay.

et L T T L]

ntgm iyt

12-1/4" Hole: Ran 27jts 40# HCK & 88 JTS
40# J-55 LT&C 9-5/8" Csg set @ 5,118ft
CMT w/ 1500sx 50/50pox + 5%salt +
10%gel + 0.25ppsk celloflake (Slurry Vol:
654.51). Tail w/200sx neat (slurry vol:

47.73), Circ 215sx to pits. ] @ SZQ (2nd): Perf: 9-18-2007 @ 5680-82ft, 2holes: Sqzd w/ 950sx; Lead
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Test csg to 1500psi for 15min. Held OKAY :j: j:j 800sxs 50/50P0z, Tail: 150sx class C Neat. Circ Cmt to Surface.
N o
e i
I ..
i =
I ..
e ]
: B SQZ (1st): Perf: 9-13-2007 @ 8028ft, 4holes: Sqzd w/ 1030sXx;
T ol Lead 930sxs 50/50P0z, Tail: 100sx class H Neat
e o
e o Original TOC = 9114t (CBL)
T Y SQZ (1st) TOC = 5706ft (CBL)
:j:% ) SQZ (2nd) TOC = Surface
LY
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~
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LY
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:.l': Fay
11656ft 2-7/8" 6.5# L-80 IPC Tubing [,
'\-\..-.'H. &
"-\....'H. Fay
-~ Ely
LY
-~ &
"-\..._'H. Fay
"'\-.-."'\- Ely
'\'\..-.'\'\. Ely
"-\..._'H. Fay
:.-': Ely
I “-7 Arrow-set 1-X @ 11,665’
8-3/4" Hole: Run 5-1/2" 17# P110/N80 [, ‘o
-~ Eary
LT&C csg set @ 11,687ft. :..-: o Existing Perfs: 11,673.5 - 74.5ft, 1SPF; 11,676.6 - 77.6ft, 11,679.5 -
Cmt 910sx 50:50:2-  [+."~ . 81ft, 4SPF.
LS

i

P,H,Gel+5%Salt+3#/sx LCM >
+5%FL252%SM.
(Wt: 14.2ppg, Yld=1.3, Wtr=5.57gal/sk)

TD: 11,6871t






The administrative completeness review indicated that additional information is needed for UIC staff
to continue with the technical review. The application is currently lacking sufficient details

regarding:

e Sources and analysis of injection fluid, and compatibility with receiving formation if injection
fluid is not produced water.

Water analysis attached (Item7 4&5. Roswell Geological Society Sawyer Devonian

Paper.pdf).

Seguro Qil & Gas, LLC proposes to inject produced Devonian (Sawyer Devonian Field) water
into the Devonian formation.

e Statement of wells intended purpose i.e. will well be used for commercial injection

purposes?

JCT Federal “7” #1 well is intended for lease disposal only at this time.

e Adescription of all USDW aquifers overlying the proposed injection interval, including
geologic name and depth to bottom.

1.

The oldest known strata in the region to potentially contain fresh water is
within the Dockum Group, which is Triassic in age. Its formations from oldest to
youngest include the Santa Rosa, Tecovas, Trujillo, Cooper Canyon, and
Redonda formations. It is unclear from publicly available sources that the water
bearing parts of the Dockum Group are present in the immediate area due to
erosion of the formation in the far northern end of the Permian Basin. However,
it is a significant enough source of fresh water to be mentioned for the scope of
this application. Due to its potential absence, there is no known depth to
bottom of water for this Group or any locatable wells in the area which report
to be producing from any of the formations within the Dockum Group. Please
note: Dockum Group is also sometimes referred to in the literature as the Chinle
Group.

The next youngest known strata in the region to produce fresh water, is the
Lower Cretaceous. Most common occurrences of fresh water is within the thinly
bedded sandstones at the base of the Tucumcari Shale formation within the
Lower Cretaceous. One water well was documented to exist within the JCT 7
region but not within its AOR (located in SW4/SW4 of section 24, T9S-R37E).
Please see attached _Item8Supp._GoogleEarth JCT7 WtrWell.jpeg and

Item8Supp._Acquifer Map Lea Co ZOOM.pdf for its location in map view.
Depth to top of water(“TOW”) as shown in _Item8Supp. GoogleEarth JCT7
WtrWell.jpeg for that well(Sec24) is 196ft (+3774ft SS). No bottom depth was
recorded for total depth of the well, base of the formation, or the base of
water.



3. The youngest and main water source for the majority of the region is the
Ogallala formation which is Pliocene in age. The Ogallala aquifer
primarily consists of fine grained sandstones, conglomerates, and some
calcitic sandstones. The chief productive lithology is unconsolidated and
poorly cemented sandstones. While most publicly available maps will
show that the Ogallala is present through much of eastern half of Lea Co.,
NM, a “Ground-Water Conditions in Northern Lea County, New Mexico”
geologic map prepared by the Department of the Interior USGS in
cooperation with the New Mexico State Engineer by Sidney R. Ash, 1963
will demonstrate the Ogallala is not present within the AOR of the JCT 7
#1 proposed injector. Please see attached _Item8Supp. GoogleEarth JCT7

WtrWell.jpeg, _Item8Supp. Acquifer Map Lea Co.pdf,
and_Item8Supp. Acquifer Map Lea Co ZOOM.pdf'. The closest Ogallala

sourced well documented in the region was drilled in the NW/4 of Sec 16,
T9S-R38E and is approximately 1.35miles from the proposed JCT 7 #1
injector. Top of water was recorded at 270’ (+3685” SS) and no bottom of
water, formation, or total depth was reported.

Please note: The top of the Rustler Formation in the JCT Fed 7 #1 is at 2,338ft
(+1,652’ SS). On average, surface casing setting depths in the area have been set
from 350ft to 520ft from the 1960’s through 2007 vintage wellbores. It is my
opinion that the bottom of USDW is most likely around 500ft.

e Adescription of stimulation process or statement that none will be conducted.
Acid Job. Please see stimulation detail in attached procedure, Item9Supp._JCT Federal 7
#1 convert well to water injection Devonian ONLY.doc
e Chemical analysis of fresh water from two or more fresh water wells (if available and
producing) within 1 mile of the proposed well, including location and sampling date(s).
o If there a no fresh water wells in the AOR, or if wells are unlocatable, then provide a
statement to that extent.
See 4 attachments (“Item8&11 [4attachements]”) which identify the search
results performed through the New Mexico Office of the State Engineer
website for area water wells. Please also see _Item8Supp. GoogleEarth
JCT7 WtrWell.jpeg, which is a screen shot of GoogleEarth with the publicly
available water well locations plotted for reference in relation to a 1mile
radius circle of the proposed injector. There were no publicly locatable water
wells located within 1 mile of the proposed injection well.
e Statement of qualified person endorsing the application, including name, title, and
qualifications.
Jack Bradley — Geologist: Bachelors of Science in Geology (Sul Ross State University, 2009). 17years
of industry experience with focus in the Permian Basin.
Ross Pearson, P.E. — Operations Engineer: Bachelor of Science in Petroleum Engineering (New
Mexico Institute of Mining & Technology, 1984 TX License#70789). 36years of Industry experience
with focus in the Permian Basin.
e Provide notice to the BLM of the application as per 19.15.2.7(A)(8)(d) NMAC.
Donna Sturdivant (Seguro Oil & Gas, LLC's Regulatory Clerk) sent in a Sundry Notice to



the BLM but was advised to wait for NMOCD approval of the C-108. Please advise if this
should be approached differently.

Additionally, at this time, UIC wells are not permitted to inject into two separate disposal intervals.
Please rectify the application so only one interval is being applied for.

Please see new procedure and proposed wellbore diagram. (_Item9Supp. JCT Federal 7 #1 convert
well to water injection Devonian ONLY.doc & _Item3Supp. JCT 7#1 WBD 4-15-21 Proposed.pd,

Once the requested additional information is received, staff will conduct a more thorough technical
review of the application.

Please feel free to reach out should you there be any questions.

Regards,

Dylan Rose-Coss

Petroleum Specialist

Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505

C: (505) 372-8687




JCT Federal & #7
(API = 30-025-38350)
2,100 FSL and 547’ FEL
Section 7, T-9-S, R-38-E
Lea County, New Mexico
GL=3972’ KB=399(0’
KB=18’ above GL

Convert well to water injection

. MIRU workover rig. Unseat pump and PU tubing. POOH and LD rods and
pump. ND wellhead. NU BOP. POOH production tubing. Please note that the
T.A.C. is set at 11,591°, but the SN is at 3100°. Tubing could be corroded below
the S.N. Check string wt prior to pulling out of the hole. Inspect well head for
corrosion. Make sure wellhead will not be an issue during MIT test later in the
procedure. Set tubing racks.

. PU 4-3/4” used bit and 5.5 17# casing scraper and RIH w/ production tubing.
Hydrotest to tubing to 6,000 psig. RIH to +/- 11,655 or TD (plan to deliver 2
joints 2-7/8” tubing to location). POOH Leaving tubing in the derrick. LD bit
and scrapper. PU and RIH with treating packer. RIH and set packer at +/-
11,655°. Pressure up on the back side and confirm that the squeeze holes at
5680-82” and 8028’ do not leak. Pump into existing perforations and determine
injectivity (rate and pressure). POOH and LD production tubing. Send tubing to
Western Falcon to line tubing with moderate temperature (160 degree F) poly-
lined tubing.

. MIRU wireline unit. PU and RIH with 3-3/8” casing guns. Re-perforate as
follows: 11,674’-11,681" (6 spf 60 degree phasing). POOH and RD wireline
unit. RDSU.

. MIRUSU. ND wellhead, NU BOP. PU and RIH with Ni-Cr coated Arrow-set 1-
X packer (Ni-Cr coated Baker Model “R” DG will also work). RIH with
Western Falcon poly-lined 2-7/8” 6.4# IPC EUE injection string tubing. Set
packer at +/-11,665". Load back side with fresh water packer fluid. ND BOP,
NU wellhead. Plan to have a new ring gasket on location. Test back side to 500
psig and run a chart for thirty minutes or per NMOCD regulations.

. Be prepared to have enough produced water on location to run a step-rate test.
MIRU Acid truck. Acidize perforations with 2,500 gallons 15%NEFE HCL and
2000 1bs of rock salt. Stage acid and rock salt in 500 gallon acid, 500 Ibs rock
salt. Flush perforations with produced water. Perform Step-rate test with acid
truck on location. Start at NMOCD injection gradient pressure initially, and then
move injection rate up in steps.



JCT Federal & #7
(API = 30-025-38350)
2,100 FSL and 547’ FEL
Section 7, T-9-S, R-38-E
Lea County, New Mexico
GL=3972’, KB=3990’
KB=18’ above GL

Page 2 Convert well to injection
6. Re-configure the existing injection lines and be prepared to tie well in to the

transferred or newly built injection facilities. Do not start injection unless the
BLM and NMOCD have approved subject well for injection.



Spud: 6-21-2007
Comp: 9-29-2007

Seguro Oil & Gas, LLC gy

JCT Federal 7 #1 SEGURO
API: 30-025-38350 -

Formation Tops

Lea Co., NM Formation Top MD Top (SS)
Location: 2,100FSL & 547FEL of Section 7, T9S R38E Rustler: 2,338 (+1,652)
GL: 3,972ft ; KB: 3,990ft Yates: 2,882" (+1,108)
Well Bore Diagram as of 4-15-2021  Proposed WELL BORE DIAGRAM SanAndres:  4,263' (- 273')
Abo: 7,638 (-3,648Y)

Wolfcamp: 8,810' (-4,820
Three Brothers: 9,246' (-5,256")

i

o

17-1/2" Hole: 13 3/8" 48# NEW H-40 ;- Bough C: 9,492 (-5,502)
e

ST&C csg set @ 519ft. Cmtd 300sx & Mississippian: 11,408' (-7418")
: ‘6'C’ [

35:65:6'C’" + 2% CacCls + 0.25 ppsk :_ Devonian: 11,669' (-7,679')

celloflake (1.97/12.5ppg). Tail with 200sx
“C” +2% CaCl2 (1.33/14.8ppg). Circulate
175sx to pit. Test Csg to 600psi for 15min.
Held okay.
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12-1/4" Hole: Ran 27jts 40# HCK & 88 JTS
40# J-55 LT&C 9-5/8" Csg set @ 5,118ft
CMT w/ 1500sx 50/50pox + 5%salt +
10%gel + 0.25ppsk celloflake (Slurry Vol:
654.51). Tail w/200sx neat (slurry vol:

47.73), Circ 215sx to pits. ] @ SZQ (2nd): Perf: 9-18-2007 @ 5680-82ft, 2holes: Sqzd w/ 950sx; Lead
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Test csg to 1500psi for 15min. Held OKAY :j: j:j 800sxs 50/50P0z, Tail: 150sx class C Neat. Circ Cmt to Surface.
N o
e i
I ..
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I ..
e ]
: B SQZ (1st): Perf: 9-13-2007 @ 8028ft, 4holes: Sqzd w/ 1030sXx;
T ol Lead 930sxs 50/50P0z, Tail: 100sx class H Neat
e o
e o Original TOC = 9114t (CBL)
T Y SQZ (1st) TOC = 5706ft (CBL)
:j:% ) SQZ (2nd) TOC = Surface
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11656ft 2-7/8" 6.5# L-80 IPC Tubing [,
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"-\....'H. Fay
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"-\..._'H. Fay
:.-': Ely
I “-7 Arrow-set 1-X @ 11,665’
8-3/4" Hole: Run 5-1/2" 17# P110/N80 [, ‘o
-~ Eary
LT&C csg set @ 11,687ft. :..-: o Existing Perfs: 11,673.5 - 74.5ft, 1SPF; 11,676.6 - 77.6ft, 11,679.5 -
Cmt 910sx 50:50:2-  [+."~ . 81ft, 4SPF.
LS

i

P,H,Gel+5%Salt+3#/sx LCM >
+5%FL252%SM.
(Wt: 14.2ppg, Yld=1.3, Wtr=5.57gal/sk)

TD: 11,6871t



316 ROSWELL GEOLOGICAL SOCIETY SYMPOSIUM ) é _

Data prepared by: T G. Kelliher, Jr. Field Name: Sawyer (Devonian)
Affiliation: Warren Petroleum Corp. Llocation: T, 9 S., R, 38 E. , Sec. 7
Date: 12-11-56 County & State: Lea County, New Mexico
DISCOVERY WELL: Warren Pet. Corp. Fed. Simmons #1 COMPLETION DATE: g.13.55

PAY ZONE: Devonian dolomite, medium coarse crystalline white and buff, with vuggy porosity.
The original oil water contact was at a depth of 7,675 feet below sea level,

TYPICAL CORE ANALYSIS OF A PAY INTERVAL IN THIS FIELD: None available
Perm. in millidarcys % Porosity Liquid Saturation (% of pore space)
L Horizontal Vertical Water oil

OTHER SHOWS ENCOUNTERED IN THIS FIELD: The San Andres formation was cored and showed good signs
of oil, but upon analysis proved to be non-productive.

TRAP TYPE:  Faulted anticline

NATURE OF OIL: Gravity 42.7° A.P.1.
NATURE OF GAS:
NATURE OF PRODUCING ZONE WATER. 1 Resistivity: ohm-meters @ °F.
Total Solids | Na#K | Ca Mg | Fe SO+ | C1 CO2 | HCO3 | oH Hzs
PPm | 93,666 29,573[1,200 | 778 |G. Tr] 1,800/60,000 315 None

INITIAL FIELD PRESSURE: 4,607 psi.

TYPE OF DRIVE: Water drive,

NORMAL COMPLETION PRACTICES: Electric logs were run with guard logs and radioactivity logs through
the Devonian. Production string was set into the pay and perforated,

PRODUCTION DATA:

No. of wells @ yr, end Production No. of wells @ yr, end | Production
. Shut in Oil in barrels . Shut in Qil in barrels
= @ D . 5 ¢ |9
g |28 or Gas in MMCF e | & |e or Cas in MMCF
o Ll Abnd. Annual Cumulative > |F = Abnd. Annual Cumulative
oil oil
1941| gas 1949 gas
oil . oil
1942| gas 1950 gas
oil oil
1943/ gas 1951 gas
oil oil
1944|gas 1952 gas
oil oil
1945|gas 1953 gas
ol oil
1946| gas 1954| gas
oif ol | 1 32,419 32,419
1947|gas 1955/ gas
oil oit | 1 25,400 57,819
b48 gas 1956 gas

* 1956 Figure is production to 5.1-56.
NOTE: No Devonian map is included. For nature of shallow structure refer to Sawyer (San Andres).

-



New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

(quarters are 1=NW 2=NE 3=SW 4=SE)
(quarters are smallest to largest) (NADS3 UTM in meters)

No records found.

Basin/County Search:
County: Lea

PLSS Search:
Township: 08S Range: 37E

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the
accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

2/25/21 1:57 PM WATER COLUMN/ AVERAGE
DEPTH TO WATER




New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

Emidr diram
(A CLW##### in the (R=POD has
POD suffix indicates the been replaced,
POD has been replaced O=orphaned
& no longer serves a C=the file is (quarters are 1=NW 2=NE 3=SW 4=SE)
water right file.) closed) (quarters are smallest to largest) (NADS83 UTM in meters) (In feet)
POD
Sub- QQQ Water
POD Number Code basin County 64 16 4 Sec Tws Rng X Y DepthWellDepthWater Column
L 13228 PODI L LE 3 42 30 08S 38E 669614 3621695 & 200 60 140
Average Depth to Water: 60 feet
Minimum Depth: 60 feet
Maximum Depth: 60 feet

Record Count: 1
Basin/County Search:

County: Lea

PLSS Search:
Township: 08S Range: 38E

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the
accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

WATER COLUMN/ AVERAGE DEPTH TO
WATER

2/25/21 1:56 PM


http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=13228&suffix=POD1
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=669613.5&north=3621695.1

New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

imisr diram
(A CLW##### in the (R=POD has been
POD suffix indicates the replaced,
POD has been replaced O=orphaned
& no longer serves a C=the file is (quarters are 1=NW 2=NE 3=SW 4=SE)
water right file.) closed) (quarters are smallest to largest) (NAD83 UTM in meters) (In feet)
POD
Sub- QQQ Water
POD Number Code basin County 6416 4 Sec Tws Rng X Y DepthWellDepthWater Column
L 03881 L LE 1 05 09S 38E 678624  3715794* Sy 70 40 30
L 14059 POD1 L LE 3 23 31 09S 38E 677196 3706991 &y 312 158 154
L 14171 PODI L LE 2 4 3 32 09S 38E 679003 3706894 &0 285
Average Depth to Water: 99 feet
Minimum Depth: 40 feet
Maximum Depth: 158 feet

Record Count: 3

Basin/County Search:

County: Lea

PLSS Search:
Township: 09S Range: 38E

*UTM location was derived from PLSS - see Help

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the
accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

2/25/21 1:21 PM WATER COLUMN/ AVERAGE DEPTH TO
WATER



http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=03881&suffix=
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=678624.0&north=3715794.0
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14059&suffix=POD1
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=677196.0&north=3706991.8
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14171&suffix=POD1
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=679003.1&north=3706894.5

Water Wells Identified with
"Kcl" are from Lower
Cretaceous aquifers

Closest water well found using New
Mexico Office of State Engineer
website. Formation: Unknown.
Sec5 T9S-R38E.

Top Witr: 40ft

Approximate
Boundary line for
Ogallala aquifer

JCT 7 Injector

Ogallala Wtr Well E
Secl6 T9S-R38E
Top Witr: 270ft

|

Ogallala Wtr Well
Sec22 T9S-R38E

<
g Sand and gravel; may inc
Jormation and the u
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Witr Well § ]
Sec24 T9S-R37E ﬁ Ifz-amdaﬂy}bcﬁcd ﬂi;a?f"
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Water Wells Identified with "To"
are from the Ogallala aquifer
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Jack
Callout
Closest water well found using New Mexico Office of State Engineer website. Formation: Unknown. 
Sec5 T9S-R38E.
Top Wtr: 40ft
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Water Wells Identified with "Kcl" are from Lower Cretaceous aquifers

Jack
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Water Wells Identified with "To" are from the Ogallala aquifer


HYDROLOGIC INVESTIGATIONS
ATLAS HA-62 (SHEET 1 OF 2)

PREPARED IN COOPERATION WITH

DEPARTMENT OF THE INTERIOR
THE NEW MEXICO STATE ENGINEER

UNITED STATES GEOLOGICAL SURVEY

JCT 7 Injector |
EXPLANATION INTRODUCTION tion. The loam stri i
. ps are surrounded, in most places, by un- of 1954 about 20,500 acre-feet of water had been produced face i 11 ief i
Northern Lea County, New Mexico, is dependent chiefly cu}twated scabland or by sand hills. The scabland is chiefly from 2,800 wells drilled since the start of oil productifn. Some (figs.lg f:g ?’33 Xl‘:f:)ucﬂ;zg:ggo:;i S;et}xl.:l;::ilr]‘:c? gﬁifr:ctz
k AQUIFERS on ground water for its water supply. It also is one of many thin, rocky _Ioan!, and the sand hills are chiefly sandy loams. wells did not yield any water while others produced several indi
e or it ¢ is on : s sand hille: ke 2he Toatts oy : : are indicated by the contour map. Stream channels found
: ; areas in New Mexico in which ground water is being mined; ’ oams, occur In long narrow strips. times the annual average of 7.35 acre-feet of water per well. beneath the Ogallala formation of Pliocene age trend south-
| 5 A thatis, more water is being withdrawn from the ground-water ) The qor&nwest;—aoutheast lineation of the soils and sand hills A source of recharge is the brine pumped from wells in Lea eastward and probably were cut after the close of the Mesozoic
= = Qal - reservoir both by natural means and by pumping for irrigation, is well illustrated on the soil map of the area around Loving- County into other wells which are bottomed in rocks of pre- era. Stream channels beneath the alluvium south of Mescalero
. ‘§ ) T i municipal, §tock, and indqatrial use than is being recharged to ton (Harper and Smith, 1935). 'I:he cause of the lineation is Mesozoic age. In some cases this type of recharge is used Ridge trend in a southwestward direction and were cut dur-
S i venels Sean snitivie soms Hedbponiiad inaleviol Mroms Goolath 1 5 5 the reservoir. The magnitude of the pumping and the volume unknown; however, the trend, thickness, and location of the primarily to repressure oil pools which thereby increases the ing the Cenozoic era after the Ogallala formation had been
— [ TN G EhE WL CVetasoons akd Thaute Toske 13 5 of the water in storage are such that in places the depletion of soil strips suggest that the lineation may be related to streams recovery of oil and gas from the reservoir. In other cases removed by erosion
gallala p ‘o o the reservoir may be measured in a few tens of years on the of Tertiary age which originated to the west and flowed south- the primary consideration is the removal of the fresh-water The Ogallala formation of Pliocene age lies unconformably
Aquifer i o 'g basis of the rate of use of water in 1953. eastward at the time the Ogallala formation was being de- contamination hazard. In Lea County only a small propor- upon rocks of Mesozoic age. The fo;zlzlaﬁon underlies th
Boundary P sy 4 ] The State Engineer of New Mexico declared the Lea posited. The lineation may also be related to older sand-dune tion of the oil-field brines is currently (1960) artificially re- Llano Estacado evewwhefe' except for a few SI;;IFSI ”es
< s B T F‘]M M"’ i °': e o County Underground Water Basin in 1931 subject to regula- patterns developed from prevailing southwesterly winds. charged to the rocks of pre-Mesozoic age. where it has been removed by erosion
: £ &‘mu aﬂ:‘“hﬁd‘: o nd.g;:::a;dm?m? :::;‘:&d ug o tion of the development of water in this area. New Mexico Generally, only clay is found on the floors of the shallow WOGKS OF e The Ogallala ranges in thiik:gg;oﬁ:om 0 to about 350 feet
some’ B s gealyporseiprins Gy Dty b irand [ = J water policy is based on the philosophy that the withdrawal closed depressions because the coarser materials are deposited Rocks of M . et ’ and averages approximately 200 feet. It is thickest near the
L roe ! of water from an area of ground-water mining should be lim- at the margins as the water flows to the depressions; only =ocks gk Mesasoic e in northern taa County range in Mescalero Ridge i 14 and 15 S., Rs.
A "0 : el 2 e : 7 . . 2 W thickness from 1,400 to 2,100 feet and consist of shale and Mescalero Ridge in Tps. 14 an , Rs.31and 32 E. Itranges
S g te that permit amortization of the investment very fine materials can be carried by the weak currents in i s : in thickness from about 75 to 225 feet in the vicini
J Kel 0 in farms irrigated with ground water over a period of 40 years the ephemeral lakes. sandstone of Triassic age and siltstone and limestone of Cre- i e e R
I § o i (i rouis, 1960 0. 2162045 Tn Dhthy ot nicouien T Clnte taceous age. Egton med McDonald w?}:ere it averages about 150 feet.
o and Taitbe LY S 4). In unty, CLIMATE The amount of water prod . ost of the variation in thickness is due to irregularities of
T Fellow ond biue cloy lﬁﬂzmug«gzs o brown, and gray, limastone; E, :'—.; ﬁe&z‘:n:r:;ﬁ:“ﬁﬂ;'i?;:;iirgdwt: 1:; fgiyifﬁgﬁi’;‘:t;% The climate of northern Lea County is semiarid; the hu- Cretaceous ages i:rsmalfrt?u: ?tii ir:lﬁ]r;f‘::il?:h%ﬁa::g :::;11; the surface of the Mesozoic rocks on which the Ogallala was
: r < 'B SxTiact dhont 40 yemre of ampoks 8% the T4t of s i 1065 wnd mlg:lt.si :,’smllgw, ti;sr:a.te %i e:aslatz;‘atlo;hls high, and the inean necessarily indicate tl?at the quantity available is insignificant. degggted rather than to post-Ogallala erosion (Nye, 1930,
: ®d 2 i extending from that date unless additional supplies are dis- zil;itaiion af E!I'r:tunrx i]:fé 23 inches, at I_:;;;;?;\elinsgu;mgg ;rhf: n;eagelr pz;loduct:c&ndmay e ikt el e Al
; & : Hacat : s 16. , : ) ack of exploration and development. Rocks of M i i i i ;
_ |2 s covered in deeper water-bearing formations. Beyond such : 3 R s e The Ogallala consists mostly of fine to very-f -
VA :% E Dockum group, undivided < - a period there will remain in storage sufficient water for and at Hoble 1528 inches.  More thisn bwo-Ehirds of tue so- have been penetrated by only a few water wells most of which elades mivor quantities of clay, silt, coarso sand, o s
;] Maroon, ved, and gray irvegularly-bedded sandstons, bright- and dark-red | & g ; nual precipitation falls during the growing season, which lasts are in the northern third of the area where the O Lo L st S
NN ! shale and sandy shale, and purplish limestone pebble beds JF :;?clk andfmumclpal use ai‘d’ to some ext;:lt, water for indus- from April through September. At Hobbs and Lovington mation is relatively thin and c:nta.ins‘ritflie taie it b lofwer . s b paver
i L al use for many years to come. In other parts of the de- h e : water. tion of coarse sediments than the upper two-thirds. Usuall
GEOLOGIC UNITS Ec):l gsg;gcafégw THE ROCKS OF clared basin water was still unappropriated in 1960. &.:ﬁ:’:;iﬁ%g‘ﬁ;:gg ;‘;0:: f"eTehiag:el:_:; g?:tf :??: }?:f a:: Rocks of Triassic-age.—Rocks of the Dockum group of Tri- the coarse sediments occur as lenticular beds in the finei
" b SURBOE KNE Scobe Fliitng frost 8t Lovington @& Azell 11 sud the st Killing assic age ﬂj:pconformably overlie rocks of Permian age and gnatenal. Extensivg beds of coarse sand and gravel are found
’ S = 3 - The. tiiona:of Hlite chtan o 45 meks svelaiie in conveniant Sinat e Novasihar 8. Cltisidiogiost dnte. £roni vooords of %al.lngg ;:k icknes from 1,400 to 2,000 feet (Nye, 259?30, p. 370). in some of the buried stream channels cut into the Mesozoic
K u form information on the ground-water reservoir in northern the United States Weather Bureau (1953-59) are summarized le 1 umhgroup undertien the enbire ares, bu!; it is exposed bedrock. : " ;
§ Clay and limestone P& 0 Lea County, New Mexico, an area dependent chiefly on ground in the following table for three stations in northern Lea only a'ong the escarpment of the Mescalero Ridge from the M0e0 ot fon_na?mp is unconsolidated, although near the
e o H| Yellow and blue olay with thin stringers of brown and gray, limestone; & 3 water for its water supply. The atlas shows by means of County: southern part of T. 10 8., R. 31 E., to the northern part of top and locally within it the sediments have been cemented
) : probidly equiealiont @ ths Priownioars el : K maps the saturated thickness of the principal ground-water T. %; eS],J ?c }.?1 E. ) . by calcium carbonate to form beds of caliche. The degree of
Td o 0 reservoir and indirectly the volume of water in storage in um group in northern Lea County comprjses an cementation of the caliche varies greatly. However, in gen-
8 0 w northern Lea County. Other maps show the depth to water @ 5 £ “ 5 u?per part and & lowar parc that are distinetive but which i th? ORARS'S 1h madt Briitly saimanted nor the top ot the
:§§ ; Dockum group, undivided [ 2 ® and areas in which water levels have declined in the past '3% &= E& ,:E: & L g'lad.e e 01:18 suother; _ 1he lower pa:_'t of the group hag & f9rmahon and whiere the sediments are fine and contain much
Maroon, red, and gray irregularly-bedded sandstone, bright- and dark-red | & several years. The atlas was prepared as a part of the gen- EE EL e 3; £ 28 SRR AL thlcl_mess of 600 fee!: and consists mostly of reddish silt (Nye, 1352, D 20
T : shale and sandy shale, and purplish limestone pebble bed ) | eral program of ground-water investigations being made by g G2 g Bob = 3 L Eg sandstone but includes a relatively small proportion of varie- The bed of caliche at the tap of the formation forms topo-
S the U.S. Geological Survey in cooperation with the State 3 &3 58 5E -5 50 gaied tiale angd tisefan, Slio DypsE pRKE.0f fiie grouy hids @xsphie prouinences hacause of 1t resistance to amsion, It
» EnghiserOttice of New Masioo. ‘The intarmation eontained B gg §g E g EZ gg a maximum thickness of about 1,200 feet. This part is pre- generally oceurs at the top of most plateaus in the southern
b Spring in tha atlas dhould lead to's batber understssding of the avail %3 = g - £ . g g4 dominantly a reddish shale but includes minor amounts of High Plains and is usually called the cap rock. There is no
: ; bty o wobao'in this ioportasit vact of Gis.S £ 3 z% variegated shale, sandstone, conglomerate, and limestone sharp break between the caliche cap rock and the underlying
& part of the State. = = 4 Ad 99 ; : .
» et LOGATION: AND EXTENT GF THE. AREA & ( Aams, 1. 9,tp1. lgzé,fNy:, ;9312 % 2:;1{7-238), ‘ sedlmeﬁtsdbecau::d th; amount of cementation decreases
e Aquifer To  Atitude of water level, in feet above mean The area described contains about 2,900 square miles i H e 4 PS5 00 Tha DOGUR S0EP 8 exposed gradually downward. In some places the cap rock is so dense
Year sampled—52 ﬂ%%ﬁmﬁﬁ:mmi southeastern New Mexico and includes northegn Lea Count;:: J::mn Eg . — o = ;n e EO“;% seet._ 3i1T. b o ot L R T e st gl
of  letter “P" which indicates that the meas- and small parts of Chaves and Eddy Counties (fig. 1). The . 59.9 76.7 43.6 206 t::)vb*el‘ _ heet of t ; aclexposu;e conms};lts of hgh_t-gregmsh-gray El;zaa lt)ie ;oft and chalk like. Usually it is not stratified or
A B T e e area is bounded on the east by the New Mexico-Texas State Lot e WL Uon - = h gr?yls —glreeg Sl o tone e AL | U0 G ecded, but locally it is flaggy and is used as a building mate-
; TR R CCG S SR Hie, b thie ortiby the Chaval wiid Botesvelt Covnts tines, cfo? ate—c;) ored and gre.emsh-colored shale and grit made up Fla]. The partially cemented material beneath the cap rock
information is noted by the absence from the designated position in and on the west and south by the Mesecalero Ridge. ECONOMY Nor WS petivts, DvERg e SNy SOl 18 e i = usgd SR A ol o), gl i the ol wid
the group of data. PREVIOUS WORK The economy of northern Lea County has changed gradu- light-green and chocolate-colored sandy shale that includes gas fields. Sand and gravel from the Ogallala formation are
G o ally i the peviod 1929260 from ane based pradosantly on thin beds of micaceous shaly sandstone. The sandy shale is used in construction and road building.
g aderu'era ized reports on the geology of the area have been stsls kst and dry Tkeiing to /i ased oo Frigated fgrm ! overlain by 90 feet of poorly exposed chocolate-colored to red- The following stratigraphic section, measured by the author
B e e eSS ] made in connection with regional investigations concerned S saddbe peodiotion af ofl snd dish-brown shale that contains some green shale. and Alfred Clebsch, Jr., shows the general character of the
0 0: ;r:ve;l ber-% ;:;e m;ﬂfgg:lz of Cenozoic age as pmi:::anly. \;’lth ;;1; o}nlla- anlc)l gas-pxt')ofiucmg formations of Pale- gPﬁ PR 13;29 host of(:;h ef ;’:ﬂ egsa?ﬁ noethern Lea Cotity Silicified wood is the only fossil material reported found in upper part of the Ogallala formation:
Dashed where approzimately located; contour interval 25 feet; datum is gizlg.t czgl‘;’ai:‘;otable v:un%ezgzeglshgglgzwtgergg s g relied on precipitation for their crops. The general use of the Dockum group in this area (Nye, 1982, p. 237). Seetson & the Ogaliala Jorimation o the south side of T.5. Highwoy 31
: e Tt gkl geologgy o hydr;:.log-y g eé':zm p::e ground water for irrigation began diming the drought of the Tkhe rfo;ks of 'I'nassui z:.g'?1 usu;.lly can be distinguished from in SEY sec. 11, T. 15 S., R. 50 E.
oy & : _ Gl : e S S rocks of Permian age by the difference in color—the shale of i i
$ : early thirties; however, until 1946, irrigat 1 S e i i s : Thikti.
L Approximate bound:_u-y of bedroc_:k highs that.interrupt the water table I}:zt:g::ntglea?:&?i eﬁlﬁntixzonAti:ﬁ:gr;‘ a:ifsofgsre ?:E?:bzl‘regi principally to small tracts in the vici:litﬁfloﬂo:‘ir:;(:r:;g grtasgnc age l.s deep plll'p]lSl:l to brownish red while that of Termargéallala formation: et}
in the deposits of Cenozoic age years by the Geological Survey in cooperation with the State Hobbs. The amount of irrigated acreage began to increase erouan &6 i gensrally Beick ved =andby the probence of Caliche, hard, weathers to knobby slope........ 8
o150 Engineer Office Related dat};. such f:l:che amwoLnt o; water rapidly in 1946 and by 1854 nearly 98,000 acres were under ml’?‘i flal;is mf t:I}:f‘ ks Trlatsastxc i Sanqghbmrnﬁ filrl‘{"'ls'gmiw:}' ey ey
- 3 - 3 3 1 » 1 H e ro i < i i
i 3&2;‘::&:‘;;‘:; P?;Mcmm e_i‘?;wnail :su;fafe _ m;c)llldtl'lae;rn fri?mstlg reservoir have also been collected and g&%m‘;;gw 1954 the expansion continued but at a much Rat eonsideie?l to ﬁﬁf;ﬁgﬂ:ﬁg :;L?;e\r\;ategel:;;t‘};ees{]ﬁs Sand, bgv;;.eﬁn&gﬁ:e‘;ﬁ?aﬁlgﬁ cemented -
i contour interval 25 feet; datum is published in U. S. Geological Survey Water-Supply Papers e Gy s i 3 with caliche near top, grades into overlyin
FRE S5 e} and the Technical Report series of the New Mexico State Most of the irrigated acreage (fig. 2) is between Tatum on Bort}l:ern - Cométy Sl il 2 i R S it il Foy:mi
,,,,,,,,,,,,,,,,,,,,,,, Engineer Office ! the north, Hobbs on the south, the Texas border on the east, ockum group. Several wel}s in southern Lea County also beneh. - oo, 28
LT G - and an irregular northward-trending line about 15 miles west tap the Dockum group and it is possible that more water Sand, brown, fine-grained, poorly cemented. .. 3.5
z . : ACKNOWLEDGEMENTS of Tatum and Lovington. In 1954 about 66 percent of the could be developed in the rocks of Triassic age in northern Sand, brown, fine-grained, well cemented, con-
e This atlas is an outgrowth of work begun in 1952 to define irrigated land was used to grow cotton, sorghum, and alfalfa; Lea County. tains vertical joints filled with caliche. Forms
..... AT !\ &\\\\\\: m the th‘l:Ckness of the zone of satur a-tion in the‘ ngr—beaﬁng' about 31 percent was used to raise veg,etables f;-mts berﬁas’ Rocks Qf Cretaceous age"_—The Tucumcari shale of Creta- Sal:gg;;t;;v-n. -f:i;l-e:é'l.';l};e-& -s-lg-il-tl--;;f;;;lé;i-" lg
A R materials of the Ogallala formation, the principal aquifer oats, and wheat; and about 3 percent was devoted to pasture. Seoms Set vRcOctarTaL Y pTREIS Khe DU RdD R e Sand, brown, fine grained, contains rregularly
- Q AT A e in northern .Lea county,_ Control for thickness of the Ogal- The Lea County Underground Water Basin (£ig. 2), as r e: northeastern part of Lea County. A few shot-hole logs from distributed blebs of calicile, massive. ... 6.5
L\ X N und Water Basin, prior to Oct. 1, 1952 lala forma!;mn was obtained from logs of about 6,000 holes, defined by the New Mexico State Engineer in 1952 is included south of Lovington record gray, blue, yellow, and green shale Sand, brown, fine-grained, contains vertical joints
¢ [/ N ct. 1, 1952 mogt of w}i’llcp “;ere shotholes dri!lled by various oil companies in the riorthern Lea County area. Drilling for water ' the which may be Cretaceous in age as reported by Bates (1942, Saﬁgegr“o’::: ?E:E‘e, '{l&:iive—-—l-------aa ..... 50
N and geophysical companies in exploration for oil. declared basin is controlled by the New Mexico State Engi- p. 269). i o) i et Mo AeE ety
! &\}_ . The auth_or gratefully a.c:knowiedges th.e assistanc? given neer so that the ground water f;m be c::ser::dm:nd th: ng.n}ils The fossils listed bhelow, which were collected at North Eﬁ’,ﬁinﬁ?ﬁﬁﬂ'f’_ dlf??u_n_ueuf rfl.oti-e-rattefy 5.0
Bt Ehe Geological Survey by oil ?.nd expl?ra,tmn companies and of prior users will be preserved to the extent possible. If the Lake in sec. 32, T. 10 S,, R. 34 E., were identified: Serpula? Sand, brown, fine-grained, moderate-ly cemen- i
N gfhemmllf]l of the State Engineer Office who tabulated most State Engineer determines that additional wells may seriously SP-, Gryphcwa. corrugata 5“’“ Euogyra tezana Roemer, Ezogyra t:g’ SO R a8 PrasEad AN Foetne
of the well logs. deplete the supply of water, he can close part or all of the p!e:(fo, Cragin, Pecten (Neithea) texanus Roemer?, and Plicatula Salndgg;t;"v; “fine-grained, poor ly cemen ted.... 0% 5
GEOGRAPHY basin to further appropriation of water. ef. incongrua Conrad. The fossils indicate that the enclosing Sand, brown, fine-g::in:d' 51?0;5 cee:I e ted... 0.1-1.
) ) rocks are of Early Cretaceous age and probably are equivalent Sel Tiowr, Bagpraioal, pooely caniod b e
TOPOGRAPHY AND DRAINAGE The basin was declared under regulation by order of the to the Tucumecari shale. e Balb, Biodudaiely cimented 1 iper
Northern Lea County is on the west side of the Llano S}fat; Engineer md1931» buﬁ the amount of water pumped in The Tucumeari shale generally consists of fossiliferous dark half........_. T T T 4
Estacado, which is the southern extension of the High Plains the basin remained so small that it was not closed to further gray siltstone and thin beds of brownish sandy limestone, Said, Deawn, M LMo, pootly onmaded.- | 1
e in southeastern New Mexico and western Texas (fig. 1) appropriation of ground water until December 31, 1948. The grayish limestone and sandstone. In outerops the siltstone R0 S W R covens
State En tended th & Total d
! | e (Fenneman, 1981, p. 9). The Llano Estacado, or southern S s e de an;a of the basin October 1, 1952. beds weather to yellow and the sandy limestone beds usually e A
N P 5 High Plains, is a plateau which stands about 100 to 300 feet ce:::g paglts i""gg’; r:gpen% ;0 “rﬁéer appropriation on De- have the appearance of yellowish sandstone because weather- Sand, soil, and alluvium of Pleistocene and Recent age
L above the surrounding region (fig. 2). The general surface Qac) i o and on February 2, 1953. At present the ing dissolves the calcium carbonate from around the sand unconformably overlie the Ogallala formation on the Llano
| : of the Llano is smooth and slopes to the southeast at 10 to 20 BZ :1:3 twolﬂ‘.l:?:ci:d?tin al‘:; of a(;‘-'oilt 2,130“8%:131'6&11111?- grains. Estacado and the Dockum group west and south of Mescalero
- feet per mile into Texas. The Mescalero Ridge (figs. 1 and 2) L o e S s The Tucumeari shale is about 150 feet thick in the north- Ridge. The thickness of the sediments ranges from 0 to about
N forms the western and southwestern boundary of the Llano Y ; ea County. east corner of Lea County but it thins 30 feet on the Llano and from 0 to about 40 feet on rocks of
S Fatacado and is the boundary bet the Hi : Between 1929 and 1949 the value of all livestock and live- Y southwestward and i
1 R s the boundary between the High Plains and staal products sold small shian douhled. S pinches out along an irregular line extending from T. 9 S. the Dockum group. The material overlying the Ogallala for-
| i _‘] | N Pecos Valley sections of the Great Plains Province (Fenneman, howevl?er e teadi]y 1;::1? ;.n 'I?};l - Since 1949, R.33E., toT.14 S, R. 38 E. ) mation is off-white to light brown and was derived from the
| o | T - fisd =y 1981, p. 9). Thq name Mescalero Ridge is a misnomer as this attributéd toest.h aveds_. . ¥ : e;‘lt!e ; e declfne has been The Tucumeari shale crops out along the western and Ogallala on the Llano; the material overlying the Dockum
i | sas feature actually is an escarpment that faces the Pecos Valley. the redivection of ellort from grasing manage- northern edges of North Lake, and group is mostly red because it was derived from the red beds
L . . g = h : : ment to farming and to the production of petroleum products emE deg Eges Roan E:O A58 ané, repriacly, Wong the iassi
: — ' s e I - _ The steep front along the ridge from T.9 8. to End Point The oil and pas ind P ; petroleum products. ey of er Lake (Conover and Akin, 1942, p.286) of Triassic age.
= = | . F e anor = in T. 19 S. is broken by broad reentrants, such as Sand Gate bemniglt}?;l gastn} “sg'nexl’a“dmg rapidly since 1944, has and along the northwestern part of Middle Lake (Dane and The Ogallala formation of Pliocene age and the alluvium,
| - | % 73 ; iy e = 4 in the northwest part of the area, and narrow reentrants County econ?r::s m];pz ¢ fggg‘en}t of ;hef-nortl?em Lea Bachman, 1958). The greatest observed thickness of the soil, and sand of Pleistocene and Recent ages form a single
i e R ke - (O such as Polecat Canyon in the southern part of T.108S., y. Between 1926, when the first oil well in Tucumeari shale is in a gul h i hydrologic unit and in this atlas their hydrologic characteris-
] | — ol KR . : Lea Countv was drilled Mal aJ s gully on the west side of North Lake e ; yarologi
| | R. 31 E., through which U. 8. Highway 380 passes from the ewiEey ou{3 000 wells “?ear. Sysxisy, i alxary 1, 1955 where a composite section approximately 17 feet thick was tics will be discussed together.
— i —1 . Cloyi Pecos River Valley onto the Llano Estacado, lion barrels of oil an?i morzr:h‘:n%’;;a;i?ﬁ;r:rg. t?n 56? mz:; measured. The Tucumeari at the exposure consists of dark _ Ground water in the formations of Cenozoic age is uncon-
g i O | Shallow closed depressions, sometimes called buffalo wal- urs] gas hiss Deen produced.. Loosl plants dI:lI}l‘i'l e‘;gg . n?o i gray siltstone and thin interbedded stringers of limestone. fined and occurs mainly in the unconsolidated or poorly con-
; | e posiles ) o lows, ar% the most characteristic minor topograph_m features duiond aboiit 1E saftlion bareals of Natens and pg'o anepm Several of the stringers wedge out laterally into siltstone. solidated sand and gravel of the Ogallala formation beneath
| i : % A on the Llano Estacado. The floors of the depressions gener- imillion Rarvals of sasolie: and 2 willon voutids pf b In the lower part the stringers are light brown, sandy, crystal- the caliche cap rock. The water-bearing properties of the
o T S N 20 340 r—RrooseveLt ¢ ally range in area from 1 to 150 acres; the average size is » 2 o | iAot line lim % i i formation vary vertically and horizontally. Th ical
. } ; s black from natural gas produced in southeastern New M estone; in the upper part they are light gray and fine il : 4 b o
| | ! X probably about 1 acre. The depth of the depressions generally it et i grained. Here the contact between the Tucumeari shale and variation is due chiefly to the amount of calcium carbonate
[ 1 L L ranges from 1 to 50 feet. Some of the depressions have been GEOLOGY AND GROUND WATER the overlying alluvium is exposed and is unconformable. cement in the Ogallala. As a rule, the amount of calcium
—T—:r“ ‘ , sealed or dammed by ranchers for use as tanks for watering Rocks of Precambrian through Cenozoic age underlie north- Fragments of Lower Cretaceous fossils and of the Tucumeari SRRIBIE Gaicns Cotvenan CovRien. a0 s DAy
. ._R all :" : | S O N O SO B 00 8 8 0 S o o S T €00 ~ 5 livestock. Some of th? depl'eSSIOIls eon.taln perennla.l Iakes, ern Lea County; however, on]y rocks of Mesozoie and Ceno- shale were noted in the alluvium at this outerop. negh.glble at depths qf 35 to 50 feet below the surface. The
Buse g vy Meion Siste Wghwoy phosing 3 sl but most of them contain water only during the summer rainy zoic age crop out in the area and only they are known to Limited quantities of ground water occur in the Tucumeari ROSELE REw DI 31 ereg A Thie ol
= 11551 Rond revscg, 1955 curivatd | season. contain potable ground water. The Ogallala formation is the shale. Beds of sandstone near the base of the formation con- tion decreases. Lateral variations in the water-bearing
FE Buseh. 1953 lopogtashy adacted tram Hale “ummmmummm‘uﬂ“mmm:ﬁnm e é—o U TH E_R N The dramage on the Llano Estacado ganerally is not inte- prineiple source of ground water in northern Lea County. stitute the principal aquifer. prqpertl% of the sand am! gfave} below the zones of cemen-
Blotz. $icp, ond Blebermen, 1983, o S ang Hoe 1966 ) grated; a few of the depressions, however, are connected by The deposits of Quaternary age and the underlying rocks of Water is pumped from several wells which penetrate the tation are the result of variations in the coarseness and degree
| I shallow and superficial drainage ways. Drainage into the Cretaceous and Triassic age generally yield only small rocks of Cretaceous age. At one time some of the water in of sorting of the particles.
B ¢ HIGH }lepresslons 1? mainly from t;lle northwgst. Much of the runoff amounts of water. Most of the sediments of pre-Mesozoic these rocks was under sufficient artesian pressure to flow at | The yield of 1:::ells, or the 3rxioun}11:rgf v.}'later fllllmped in gal-
. . : . . ' _ o - 100 rom precipitation is caught in the depressions, where the age contain brackish and saline water. land surface, but since 1940 all the artesian wells in the area ons per minute, ranges widely throughout the area. The
FIGURE 2.—Map showing the topography, contours on the water table and on the post-Mesozoic erosional surface in northern Lea County, New Mexico - PLAI water remains until it infiltrates, is lost by evaporation, or is ROCKS OF PRE-MESOZOIC AGE have gradually ceased to flow. Well owners generally attrib- maximum yield recorded in normal operation of the pumps in
SCALE 1:250000 v v consumed by plants. The only semblance of through drainage Granite and voleanic rocks of Precambri derli uite tie cogmtion of Slow fo-the widseprena ditlling of Khot- O i et
L = S B l is a shallow broad swale called Simanola Valley, which orig- O e el effa?ml;a" ggethun e:;;le holes for seismic surveys. The shotholes penetrated the pump as little as 200 gpm but wells yielding less than about
£ . | {atannnsb ob Mand Cuba and toutie s -t mblas north: s o artI;o et Dg%ef ro:g t’h ae.%l in the no ; water-bearing stratum and since the holes were not cased the 300 gpm are'generally considered unsatagfactory for irrigation
Lo 12345 e 7 o womomems -~ -p—O- west of Tatum. (Flawn f956 p Gsoul 2)’ Grgﬁnéln fesol? : eastt%m ,? i:- artesian water leaked into the overlying Ogallala formation use. The yields of wells differ greatly in relatively short dis-
o Six perennial lakes occur in the northern part of the area. ported i the. ro.cks'tﬂ’.P scambri ey das ng bleel'ttl and dissipated the hydraulic pressure. tances and may be attributed to formation differences or dif-
; ) = The bwo largestare Lane Sat Lake (T. 108, .33 £ 7 mils st o b el e The characteristics of a well in the SW¥ sec. 20, T. 12 8, o TS D dws oot
: northeast of Caprock, and Ranger Lake (T.11 8, R. 36 E.) 8 2 : . R.37 E., which produces water from rocks of Cretaceous age may be due in part to poor development Or construction
ig g! L i miles north of Tatam, Four Lakes (T.11 S, R. 34 ) is the (Bzzl-l:e:o?:doz til::;&fgl;r;an azgseugg()e gverlam upeongec;rnéagg have been studied by the U.S. Geological Survey (Conover aﬁd of these wells, inasmuch as wells of higher yield have been
=) i o | i o _ NEW__MEXI Al E AT . collective name for the four small lakes about 12 miles north- ’ SR ST G RS Akin, 1942). The well was completed in 1940 at a total developed nearby.
s e ol el T i , g L7 3 to 6,000 feet of limestone, dolomite, shale, and sandstone of P e depth i i i
] oga ic sgo =g TEXAS RERORRC west of Tatum. For the purpose of this report, however, Early Ordovician through Pennsylvanian age. Overlyin of 185 feet. Sediments of Cretaceous age were penetrated Perohed ground water i fouid in heds of eatiche thas uve
i &) ! % | they will be referred to individually as North Lake, East the Pennsylvanian rocks are 800:; feet of % it rocksg- from 25 feet below land surface to the bottom of the well, and & honeyeomb-like stracture. These beds have bedding planes
o = ] B P RN T o Lake, Middle Lake, and South Lake (fig. 2). about 5,000 feet of dolomite and limesto s n artesian water was found in a bed of sand at a depth of 183 to enlarged by solution and are locally referred to as “honey-
1 G oo o pom Springs and seeps are present in the beds or on the margins sifisll onsitien of aiale sl ndsbne. dneb; ot ?(;33 foot 185 feet. The well flowed about 25 gpm (gallons per minute) combed rock” or “water rock” (Nye, 130, p. 872). The quan-
32007 D — s, 5 of several of the lakes. North Lake has several islands on ot altp anl:l ashoite. & o 1 o 8 ah = ks of P when first drilled and had a static head of about 14 feet above tity of ground water derived from this type of reservoir is
4ol 3600 TRCL, which seeps are found. Water in all the perennial lakes is loraiia sis batiaing at S W&t;‘eg.m S oo s:g a& land surface; reportedly, flow ceased about 1946. small. s
iscarpm;m - i et bracklsh a;ll A 5x devivad odny Soth dunlate sannlf and Bndan i wigth o andn; :s arge amount of dissolved solids an S ails O S TR Misrgal]g;t;o;&wellg 1',:5’%;1 the_a}lq:mr;; 112 131_3 areadsc];:th of thf
: : the High Plains in this report ground inflow. : i . . : : s : e s i ¢ S A8 S
0 e 3 & 5 eme i & S iy o Water discharges from the formations of Paleozoic age in Deposits of Cenozoic age in northern Lea County range in Stock wells have been constructed in the alluvium at Sand
P i 12O L + e F two ways—produced with oil and as subsurface flow out of thickness from 0 to 350 feet and consist of continental depos- Gate, but no large-production wells have been drilled, so the
Rt = ﬁjas?rlx s mdl'ﬁ e;in Lea COléngy include loam, sandy loam, the area. The amount of subsurface flow is unknown, but its of Pliocene age and sand and alluvium of Pleistocene and potential of the aquifer there is unknown. Generally the allu-
VERTICAL EXAGGERATIONX20 FIGURE 1.—INDEX MAP 6T y , and clay (Harper and Smith, 1935). The loam soils records (New Mexico Qil and Gas Engineering Committee, Recent ages. The Cenozoic formations crop out over most of vium on the Llano is above the water table although perched
SHOWIN HE LOCATION OF THE NORTHERN I
LEA COUNTY AREA AND ITS RE 2 o thg thickest and most productwg soxls.. They gfener’ally 1952, 1954, and 1955) show that the amount of water pumped the area. ground water could occur in those places where the alluvium
FIGURE 3._SECTION ALONG A_A' FROM MESCALERO RIDGE TO THE NEW MEXICO—TEXAS STATE LINE IN NORTHERN LEA COUNTY. NEW MEXICO S RELATION TO THE oceur in long, narrow, subparallel strips which vary in width with oil from these formations was about 1,900 acre-feet in The erosional surface that underlies formations of Cenozoic is relatively thick and overlies an impervious section of
HIGH PLAINS AND THE PECOS RIVER VALLEY and length but nearly always trend in a southeasterly direc- 1952 and approximately 2,400 acre-feet in 1954, By the end age was cut on rocks of Mesozoic age. The slope of the sur- caliche.
INTERIOR—GEOLOGICAL SURVEY. WASHINGTON, D. C.—62289

GROUND-WATER CONDITIONS IN NORTHERN LEA COUNTY, NEW MEXICO
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New Mexico Olffice of the State Engineer
Water Column/Average Depth to Water

(A CLWH##i### in the (R=POD has
POD suffix indicates the been replaced,
POD has been replaced O=orphaned

Emidr diram

& no longer serves a C=the file is (quarters are 1=NW 2=NE 3=SW 4=SE)
water right file.) closed) (quarters are smallest to largest) (NADS83 UTM in meters) (In feet)
POD
Sub- QQQ Water
POD Number Code basin County 64 16 4 Sec Tws Rng X Y DepthWellDepthWater Column
L 12174 PODI1 L LE 3 3 1 03 09S 37E 671884 3715421 e 244
L 14231 PODI1 L LE 4 1 3 27 09S 37E 672285 3708474 iy 18
L 14231 POD2 L LE 4 1 3 27 09S 37E 672259 3708473 i 26
L 14231 POD3 L LE 4 1 3 27 09S 37E 672259 3708473 i 30
L 14231 POD4 L LE 4 1 3 27 09S 37E 672285 3708474 &8 18
L 14231 POD5 L LE 4 1 3 27 09S 37E 672259 3708473 i 30
L 14777 PODI1 L LE 1 3 3 28 09S 37E 670317 3708208 & 158 130 28
Average Depth to Water: 130 feet
Minimum Depth: 130 feet
Maximum Depth: 130 feet

Record Count: 7
Basin/County Search:

County: Lea

PLSS Search:
Township: 09S Range: 37E

The data is furnished by the NMOSE/ISC and is accepted by the recipient with the expressed understanding that the OSE/ISC make no warranties, expressed or implied, concerning the

accuracy, completeness, reliability, usability, or suitability for any particular purpose of the data.

2/25/21 1:52 PM WATER COLUMN/ AVERAGE DEPTH TO
WATER



http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=12174&suffix=POD1
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=671884.3&north=3715421.7
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD1
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672284.6&north=3708474.3
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD2
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672258.8&north=3708473.8
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD3
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672258.8&north=3708473.8
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD4
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672284.6&north=3708474.3
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14231&suffix=POD5
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=672258.8&north=3708473.8
http://nmwrrs.ose.state.nm.us/nmwrrs/ReportDispatcher?type=PODGHTML&name=PodGroundSummaryHTML.jrxml&basin=L&nbr=14777&suffix=POD1
http://nmwrrs.ose.state.nm.us/nmwrrs/PodMap.jsp?east=670317.1&north=3708208.2



