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NEW MEx1co MRERGY, MINERALS ® oo
& NATIURA]L RES@IURC‘ES D]EP ARTMHENT | (Ssaonst)asl;e’,.;die; Mexico BT505

May 16, 2000

CERTIFIED MAIL
RETURN RECEIPT NO. 5051 5819

Leavell Insurance & Real Estate
Drawer D
Jal, New Mexico 88252

Re:  $5000.00 One-Well Plugging Bond No. 4382
William H. Brininstool dba Salado
Brine Sales, Principal
Underwriters Indemnity Co., Surety
Salado Brine Well #3 -125 FNL and 132 FEL of Section 32,
Ts23s-R33e, Lea County, New Mexico

Attention: Leavell Insurance & Real Estate

The New Mexico Oil Conservation Division hereby approves the cancellation of the above
referenced $5,000 One-Well Plugging Bond No. 4382 and releases Underwriters Indemnity Co.,
Surety of any liability.

Sincerely,

77
Lyn Hebert
Legal Counsel

LH/wp
cc:  Underwriters Indemnity Co.

William H. Brininstool dba Salado Brine Sales
Dorothy Phillips-OCD Santa Fe




May 3, 2000
Brine Well Bond Status:

Bond # 4078 Quality Oil Service for Salado Well#2 NE/4 NE/4 Sec 20-Ts25s-R37e cannot be
released until Chaparral Services provides a rider on bond RLB 0001564 correcting the legal
location. Once this is complete then OCD-Hobbs will approve C-104 change of ownership for
the well and OCD-Santa Fe will release Bond #4078.

Also OCD does not have a C-104 change of ownership from Brininstool to Quality Oil.
Bond #4382 William H. Brininstool DBA Salado Brine Sales for Salado Brine Well #3 125

FNL 132 FEL Sec 32-Ts23s-R33e Lea Co. NM. DP#BW-26. This well was never drilled DP
has Been cancelled waiting on Chris Brininstool to request cancellation.




STATE OF NEW MEXICO

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION wer ]
=DRYG 7_:5_5
W
November 17, 1993
BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND DFFICE BUILDING
SANTA FE, NEW MEXICO B7504
ANITA LOCKWOO0OD (5051 B827-5800

CABINET SECRETARY

Leavell Insurance & Real Estate
Drawer D
Jal, New Mexico 88252

Re: $5,000 One-Well Plugging Bond
William H. Brininstool dba Salado
Brine Sales, Principal
Underwriters Indemnity Co., Surety
125’ FNL and 132’ FEL of Sec. 32,
T-23-S, R-33-E, Lea County
Bond No. BO 4382

Gentlemen:

The Oil Conservation Division hereby approves the above-referenced plugging bond effective
this date.

Fror Wl . Lo My
WILLIAM J. LEMAY,
Director

dr/

cc: Oil Conservation Division
Hobbs, New Mexico

William H. Brininstool dba Salado Brine Sales
P. O. Drawer A
Jal, New Mexico 88252




NEW MEXICO &ERGY, MINERALS
& NATURAL RESOURCES DEPARTMENT

Mi

O!L CONSERVATION DIVISION
2040 South Pacheco Street
Santa Fe, New Mexico 87505
(505) 827-7131

January 19, 2000

CERTIFIED MAIL
RETURN RECEJIPT NO. 7 142 564 927

Mr. William H. Brininstool
Salado Brine Sales

P.O. Drawer A

Jal, New Mexico 88252

Re:  Discharge Plan BW-026
Salado Brine Sales Well No. 3
NE/4 NE/4 Section 32, Ts 23 S-R33 E
Lea County, New Mexico

The New Mexico Oil Conservation Division (NMOCD) is in receipt of Salado Brine Sales letter
dated October 06, 1999 requesting terminating the discharge plan for the above captioned site.
Salado Brine Sales has elected not to drill the well and no equipment has been placed on site.

On December 21, 1999 the NMOCD inspected the site and hereby approves closure of the site

and termination of the discharge plan.

If you have any questions, please contact Wayne Price of my staff at (505-827-7155). On
behalf of the staff of the OCD, I wish to thank you and your staff for your cooperation during

this discharge plan review.

Sincerely,

Z vz

Rogér C. Anderson
Environmental Bureau Chief
RCA/lwp

Xc: OCD Hobbs Office
NMSLOQO-Santa Fe







wiliam £ chris Brinninstool
_ Proposed
Brine Well #26
pictures taken by E.L. Gonzales
C
December 1999 Nozsh







w'.\\‘. A ﬁ‘t Chris Brinninstool
Proposed
Brine Well #26
pictures taken by E.L. Gonzales
December 1999
c Noktn EASY







YoA\R t cChris Brinninstool
. Proposed
Brine Well #26
pictures taken by E.L. Gonzales

December 1999 < \un \le’(






\iam ,$/ Chris Brinninstool
Proposed
Brine Well #26
pictures taken by E.L. Gonzales
December 1999 EP:S\'







william ¢ Chris Brinninstool

Proposed
Brine Well #26
Pictures taken by E.L. Gonzales
December 1999 SDU‘Uf\



Oil Conservation Division

1625 N. French Dr.
Hobbs, NM 88240

Memo

To: Wayne Price

From: Donna Williams

Date: 12/21/99

Re: William & Chris Brinninstool Brine Well # 26

Wayne,

Here are some pictures taken by E.L. from every direction in the location the Brine Well should
have been. The information is on the back of the pictures and | have placed a copy of the pictures as
well in the file here in Hobbs. If anything else is needed let me know.

Thank you,

—
Donna Williams

Environmental Engineer Specialist

® Page 1




NEW MEXICO EﬁR@YS MINERALS OIL CONSERVATION DIVISION

5 2040 South Pacheco Street
N N
& NATURAL RESOURCES DEPARTMENT ey ey Mexico 87508
o\

\ViaT-]
J

From: Price, Wayne

Sent: Wednesday, November 24, 1999 3:32 PM
To: Williams, Donna

Subject: Brininstoo! Brine Well BW-26

Donna:

Chris Brininstool has requested we terminate DP-26. According to them this well was never drilled. Would you
give then a call at 505-225-2870 and arrange for a closing site inspection. Make field notes and take a couple of
pictures!

After | receive you report we will issue closure if everything is OKI!

Page 1




William H. Brininstool
P. O. Drawer A
Jal, NM 88252

505-225-2870

October 6, 1999

il Conservation Division
2040 South Pacheco Street
Santa Fe, New Mexico 87505

Attn: Roger Anderson
Wayne Price

Dear Roger and Wayne:

After our phone conversation, concerning the proposed brine well out here at the ranch,
Bill decided to go ahead and cancel the lease with the state land office.

Please cancel the discharge plan BW-26. I am sending a letter to the Commissioner of
Public Lands requesting them to terminate lease number MS-0001.

Be sure to call a few days' before you do your inspection at the ranch. (I will have
something ready for lunch).

Cordially,

(N Dencm

Chris Brininstool




May 27, 1999

Qil Conservation Division :
2040 South Pacheco Street

Santa Fe, NM 87505 Y
Attn: Roger Anderson and Wayne Price - L
Dear Roger and Wayne:

Thanks for your help yesterday.

I am sending you bond B4078 for the active brine station in Jal. This brine station is
under discharge plane BW-25, well #2. Bond B4078 has been changed from William H.
Brininstool dba Salado Brine Sales to Quality Oil Service, Inc.

The only other active bond you should have is B4382, William H. Brininstool for well
#3, discharge plane BW-26. The location for this well is at Bill’s ranch. I do not know if
Bill will drill well or if he will cancel permit.

Don’t forget to send letter releasing the other bond you have for the first brine well that
Bill owned. (Well was 4 miles East of Jal and had the plastic lined pit.)

| Cordially,

_/"'_j o~
Py &Q@_\ﬂ\kﬂ‘?ﬁzg

Christine Brininstool
General Manager

| - §55-225-203¢
HoME 225 ~187?

PHONE 505-395-2010 . FAX 505-395-2914 . P.O. BOX 1060 . JAL, NEW MEXICO 88252




ACKNOWLEDGEMENT OF RECEIPT
of ciiftx/casH

I hereby acknowledge recsipt of check No -_ dated 7{&(%’,’{3

or cash received on 7//1/?_‘) in the amount of § /430,00

from N»&&@m H / 3 4
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LALS AND NATURAL “"SOURCES DEPARTMENT

OIL CONSERVATION DIVISION

August 30, 1995

CERTIFIED MAIL
RETURN RECEIPT NO. Z-765-962-764

Mr. William H. Brininstool
Salado Brine Sales

P.O. Drawer A

Jal, New Mexico 88252

RE: Discharge Plan Fees BW-026 e .
Salado Brine Sales Well No. 3 e CONSE /}ym\, WEV* oy

i e T

Lea County, New Mexico ' TR s |

Dear Mr. Brininstool:

On January 12, 1994, Salado Brine Sales received, via certified mail, a letter from the New
Mexico Oii Conservation Division (OCD) stating that the discharge plan BW-026 for Well
No. 3, located in the NE4 NE4 of Section 32, Township 23 South, Range 33 East, NMPM,
Lea County, New Mexico was approved. In that letter it was also stated that, in accordance
with Water Quality Control Commission Regulation 3-114.B.6, a $50 filing fee and'a $1,380
flat fee were required upon receipt of the approval letter. As of this date, the OCD has not
received éeither of the required fees. Please submit both fees by September 14, 1995,

Please make all checks payable to: NMED-Water Quality Management and addressed to
the OCD Santa Fe Office.

If you have any questions regarding'this matter, please contact me at (505) 827-7152.

Sincerely, :
P / )

. 7 -
SR P "/ Lo g/L//'—f(J /, 4/'/—/

Rogcr nderson :

Environmental Bureau Chief

XC: Jerry Sexton, OCD Hobbs Office
Wayne Price, OCD Hobbs Office

OFFICE OF THE SECRETARY - P. 0. BOIX 6429 - SANTA f£, NM 87505-6429 - (505) R17-5950
ADMINISTRATIVE SERVICES DIVISION - P. O. BOIX 6429 - SANTA FE, NM B7505-6429 - (505) 827-5925
ENERCY CONSERVATION AND MANAGEMENT DIVISION - P. 0. BOX 6429 - SANTA FE, NM B7505-6429 - (505) 827-5900
FORESTRY AND RESOURCES CONSERVATION DIVISION - P. Q0. BOX 1948 - SANTA FE, NM B7504-1948 - (505} 827-5830
MINING AND MINERALS DIVISION - P.O.BOX 6429 - SANTA[E, NM 87505-6429 - (505) 827-5970
O CONSERVATION DIVISION - P.O. BOX 6429 - SANTA FE, NM B87505-6429 - (505) 827-7131
PARK AND RECREATION DIVISION - P. (), BOX 1147 - SANTA FE, NM 87504-1147 - (505) B27-7465




‘ STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

RVATION DIVISION M
OIL CONSERVATION -_E_'-,IA’,‘Z?QEFREE,'E
.
BRUCE KING POST OFFICE BOX 2088
GDVERNOR STATE LAND OFFICE BUILOING
SANTA FE, NEW MEXICO B7504
ANITA LOCKWOQOD (505) B27-5800
CABINET SECRETARY January 12’ 1994

CERTIFIED MAIL
RETURN RECEIPT NO. P-111-334-068

Mr. William H. Brininstool
Salado Brine Sales

P.O. Drawer A

Jal, New Mexico 88252

RE: APPROVAL OF DISCHARGE PLAN BW-26
SALADO BRINE SALES WELL NO. 3
LEA COUNTY, NEW MEXICO

Dear Mr. Brininstool:

The discharge plan BW-26 for the Salado Brine Sales No. 2 Brine Station located in the NE/4
NE/4, Section 32, Township 23 South, Range 33 East, NMPM, Lea County, New Mexico, is
hereby approved under the conditions contained in the enclosed attachment. The approved
discharge plan consists of the discharge plan dated November 11, 1993,

The discharge plan renewal was submitted pursuant to Section 5-101.B.3 of the New Mexico
Water Quality Control Commission (WQCC) Regulations. It is approved pursuant to Sections
5-101.A and 3-109.C. Please note Sections 3-109.E and 3-109.F which provide for possible
future amendments or modifications of the plan.

Please be advised that the approval of this plan does not relieve you of liability should your
operation result in actual poll:tion of surface water, ground water, or the environment which
may be actionable under other laws and/or regulations. In addition, the OCD approval does not
relieve you of liability for compliance with any other laws and/or regulations.

The monitoring and reporting shall be as specified in the above referenced materials. Please
note that Section 3-104 of the regulations requires that "When a plan has been approved,
discharges must be consistent with the terms and conditions of the plan." Pursuant to Section




Mr. William Brininstool
January 12, 1994
Page 2

3-107.C you are required to notify the Director of any facility expansion, production increase,
or process modificati.;n that would result in any change in the discharge of water quality or
volume.

Pursuant to Section 3-109.G.4, this plan is for a period of five (5) years. This approval will
expire January 12, 1999, and you should submit an application tor renewal in ample time before
this date. Note that under Section 5-101.G of the regulations, if a discharger submits a
discharge plan renewal application at least 180 days before the discharge plan expires and is in
compliance with the approved plan, then the existing discharge plan will not expire until the
application for renewal has been approved or disapproved.

The discharge plan application for the Salado Brine Sales No. 3 Brine Facility is subject to the
WQCC Regulation 3-114 discharge plan fee. Every billable facility submitting a discharge plan
will be assessed a fee equal to the filing fee of fifty (50) dollars plus the flat fee of one-
thousand, three-hundred and eighty (1380) dollars for brine extraction facilities.

The OCD has not received your $50 filing fee or $1380 flat fee (total fee $1430). The filing
fee is due upon receipt of this letter. The flat fee for an approved discharge plan may be paid
in a single payment due at the time of approval, or in equal annual installments over the duration
of the discharge plan, with the first payment due upon receipt of this approval.

Please make all checks out to: NMED - Water Quality Management and addressed to the
OCD Santa Fe Office.

On behalf of the staff of the Oil Conservation Division, I wish to thank you and your staff for
your cooperation during this discharge plan review.

Sincerely,

William J. LeMay
Director

WIL/kmb
Attachment

xc:  Jerry Sexton, OCD Hobbs Office




10.

ATTACHMENT TO DISCHARGE PLAN BW-26 APPROVAL
SALADO BRINE SALES NO. 3 BRINE FACILITY
DISCHARGE PLAN REQUIREMENTS
(January 12, 1994)

»

Wall Driliing & Construction: Upon completion of the brine well all drilling, log

evaluation and completion information will be submitted to the OCD. This will include
casing depths, cement volumes, casing integrity tests, formation descriptions and depths,
and the depth and quality of all groundwater encount...1 while drilling.

Brine Transfer Lines: All below-grade brine transfer lines will be tested for integrity
once every five years with the first test conducted prior to the discharge plan renewal

(January 12, 1999). Prior to conducting the integrity test the OCD will be notified of
the exact method and date.

Sump Construction: All sumps and below-grade tanks will be approved by the OCD
prior to installation and will incorporate secondary synthetic containment and leak
detection in their designs. All leak detection systems will be inspected weekly and the
OCD Santa Fe Office will be notified immediately upon discovery of fluids in any leak

detection system.

Drum Storage: All drums will be stored on pad and curb type containment.

Tgnk Berming: All tanks that contain materials other than fresh water will be bermed

to contain one and one-third times the capacity of the tank.

Spill Containment: Al brine storage and transfer will be managed in such a'manns<: to

* keep brine off of the ground surface. Any brine spilled onto the ground surface will be

cleaned-up upon discovery.

Spill Reporting: All spills and/or leaks will be reported to the OCD Hobbs District
Office pursuant to WQCC Rule 1-203 and OCD Rule 116.

Production Method: Fresh water will be injected down the annulus and brine will be
recovered up the tubing. Reverse flow will be allowed once a month for a maximum of

- 24 hours for clean out.

Maximum Injection Pressurz: The maximum operating injection pressure at the well
head will be such that the fracture pressure of the injection formation (Salado) will not
be exceeded. - :

. Mechanical Integrity Testing: A mechanical integrity test will be conducted on the well

annually. A pressure equal to one and one-half of the normal operating pressure will be

‘maintained for four hours. . The OCD will be notified prior to the test so that they may
* witness the test.




11.

12.

13.

Production/Injection Volumes: The volumes of fluids injected (fresh water) and

produced (brine) will be recorded monthly and submitted to the OCD Santa Fe Office
quarterly.

W=l _Workovers Operations: OCD approval will be obtained prior to performing
remedial work or any other workover. Approval will be requested at the OCD Hobbs

District Office on OCD Form C-103 "Sundry Notices and Reports on Wells" (OCD Rule
1103-A).

Closure: The OCD will be notified when operations of the facility is discontinued for
a period in excess of six months. Prior to closure of the facility a closure plan will be
submitted for OCD approval. Closure and waste disposal will be in accordance with the
statues, rules and regulations in effect at the time of closure.




Bl NEW MEXICO ENERGY, M*NERALS AND NATURAL RF<OURCES DEPARTMENT

OIL CONSERVATION DIVISION

August 30, 1995

CERTIFIED MAIL
RETURN RECEIPT NO. Z7Z-765-952-764

Mr. William H. Brininstool
Salado Brine Sales

P.O. Drawer A

Jal, New Mexico 88252

RE: Discharge Plan Fees BW-026
Salado Brine Sales Well No. 3
Lea County, New Mexico

Dear Mr. Brininstool:

On January 12, 1994, Salado Brine Sales received, via certified mail, a letter from the New
Mexico Qil Conservation Division (OCD) stating that the discharge plan BW-026 for Well
No. 3, located in the NE4 NE4 of Section 32, Township 23 South, Range 33 East, NMPM,
Lea County, New Mexico was approved. In that letter it was also stated that, in accordance
with Water Quality Control Commission Regulation 3-114.B.6, a $50 filing fee and a $1,380
flat fee were required upon receipt of the approval letter. As of this date, the OCD has not
received either of the required fees. Please submit both fees by September 14, 1995.

Please make all checks payable to: NMED-Water Quality Management and addressed to
the OCD Santa Fe Office.

If you have any questions regarding this matter. please contact me at (505) 827-7152.

PS Form 3800, March 1993
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~  OFFICEOF THE SECRETARY - P.O. BOX 6429 - SANTA Ff, NM 87505-6429 - (505) 827-5%30
ADMINISTRATIVE SERVICES DIVISION - P. O. BOX 6429 - SANTA FE, NM B7505-6429 - (505) 827-5925
ENERCY CONSERVATION AND MANAGEMENT PIVISION - P. Q. BOX 6429 - SANTA FE, NM 87505-6429 - (505) 827-5900
FORESTRY AND RESOURCES CONSERVATION DIVISION - P. O. BOX 1948 - SANTA FE, NM 87504-1948 - (505) 827-5830
MINING ANP MINERALS DIVISION - P. O, BOX 6429 - SANTA FE, NM B7505-6429 - (505) B27-5970
OIL CONSERVATION DIVISION - P. O, BOX 6429 - SANTA FE, NM B7505-6429 - (505) B27-7131
PARK AND RECREATION DIVISION - . O, BOX {147 - SANTA {t, NM 87504-1147 - (505) 827-7465
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¢ IVISK N
onsre: N IVET gNITED STATES
REC"DEPARTMENT OF THE INTERIOR

pEiae AN 9 oisSH AND WILDLIFE SERVICE

v Ecological Services

Suite D, 3530 Pan American Highway, NE
Albuquerque, New Mexico 87107

December 28, 1993
Permit #GWS4012

William J. LeMay, Director

New Mexico Energy, Minerals, and
Natural Resources Department

Oil Conservation Division

P.O. Box 2088

Santa Fe, New Mexico 87504-2(088

Dear Mr. LeMay:

This responds to the notices of publication received by the U.S. Fish and
Wildlife Service (Service) on December 1 and 7, 1993, regarding the

Oil Conservation Division discharge plan applications Numbers BW-26 and
GW-160, on fish, shellfish, and wildlife resources in New Mexico.

The Service has determined there are no wetlands or other environmentally
sensitive habitats, plants, or animals that will be adversely affected by
the following discharges:

BW-26 Salado Brine Sales has submitted a discharge plan application
for their proposed insitu extraction brine well facility to be
located in NE/4 NE/4 section 32, T. 23 S., R. 33 E., Lea County,
New Mexico.

GW-160 Llano Inc., has submitted a discharge plan application for
their Bright Federal Compressor Station located in the NE/4 NW/4
section 21, T. 19 S., R. 33 E., Lea County, New Mexico.

If you have any questions concerning our comments, please contact
Joy Winckel or Mary Orms at (505) 883-7877.

Sincerely,

N LoD
Jennifer Fowler-Propst
State Supervisor

cc:

Director, New Mexico Department of Game and Fish, Santa Fe, New Mexico
Regional Administrator, U.S. Environmental Protection Agency, Dallas, Texas




Affidavit of Pu"ibli&ion

STATE OF NEW MEXICO )
) ss.
COUNTY OF LEA )

Joyce Clemens being first duly sworn on oath

deposes and says that he is Adv. Director of
THE LOVINGTON DAILY LEADER, a daily newspaper

of general paid circulation published in the English

language at Lovington, Lea County, New Mexico; that’

said newspaper has been so published in such county
continuously and uninterruptedly for a period in excess
of Twenty-six (26) consecutive weeks next prior to the
first publication of the notice hereto attached as here-
inafter shown; and that said newspaper is in all things
duly qualified to publish legal notices within the mean-
ing of Chapter 167 of the 1937 Session Laws of the

State of New Mexico.

That the notice which is hereto attached, entitled

Notice Of Publicatfon... ... ..

ANK xexsoheed . ANXXKY

ExuexkxaikxrRR
QAKX X XN XMEXINK was published in a regular and
entire issue of THE LOVINGTON DAILY LEADER and
not in any supplement thereof, OXEMXMXXXXAREKXXUXXKE

SHRRXARIODEXTRRXXGNRK for ...one.(1).day. ...

QOOSRRNXIEX XOBEREX beginning with the issue of ..............
December 3 93

and ending with the issue of

December 3
ember 19 93

And that the cost of publishing said notice is the

sum of $..40.68...... ...

)". ,i";: V
My Commlssxon -Exprres—

. ,.\f‘

LEGAL NOTICE
NOTICE OF
" PUBLICATION !
STATE OF |
NEW MEXICO i
ENERGY, MINERALS
AND NATURAL ‘
RESOURCES
! DEPARTMENT
OIL CONSERVATION
DIVISION
‘Notice is hereby given that.
pursuant to New Mexico
Water Quality Control Com-'
‘mission Regulations, the fol-
Jlowing discharge plan appli-
cation has been submitted to
the Director of the Oil Con-
servation Division, State Land
‘Office Building, P.O. Box
‘2088, Santa Fe, New Mexico-
87504-2088, Telephone
(505)827-5800:
(BW-26)- Salado Brine Sales,
William H. Brininstool, P.O.
Drawer A, Jal, New Mexico,
88252, has submitted a dis-
charge plan application for
their proposed insitu extrac-
tion brine well facility to be
located in the NE/4 NE/4,
Section 32, Township 23
South, Range 33 East,
NMPM, Lea County, New
Mexico. Proposed operations
are for fresh water from three
commercial wells owned by
the W.H. Brininstool to be in-
jected into the Salado Forma-
tion at an approximate depth
of 1500 feet and brine o be
extracted throughtubing. The
‘brine will have .an average
total dissolved solids (TDS).
concentration of approxi-
mately 350,000 mgA and be
stored in four 1000 barrel
above ground tanks. Ground-
water most likely to be af-
fected by an accidental dis-
charge is at a depth of ap-
proximately 500 feet with a
TDS of 950mgA. The dis-
charge plan addresses injec-
tion well construction and
operation, and how spills,
leaks, and other accidental

discharges to the surface will

be managed.

Any interested person may
obtain further information from
the Oil Conservation Division
and may submit written com-
ments to the Director of the
Qil Conservation Division at
the address given above. The
«discharge plan application
may be viewed at the above
address between 8:00 a.m.
and 5:00 p.m., Monday
through Friday. Prior toruling:
on any proposed discharge
plan or its modification, the
director of the Oil Conserva-
‘tion Division shall allow at
least thirty (30) days after the

“date of publication of this no-

tice during which comments
may be submitted to him and
public hearing may be re-
quested by any interested
person. Requests for public
hearing shall setforth therea-
sons why a hearing should
be held., A hearing will be:
heldif the Director determines
there is significant public in-
terest.
If no public hearing is held,
the Director will approve or
disapprove the proposed plan
based on information avail-
able. If a public hearing is
held, the director will approve
or disapprove the proposed
plan based on information in
the plan and information sub-
mitted at the hearing.
GIVEN under the Seal of New
‘Mexico Oil Conservation
Commission at Santa Fe,
.New Mexico, on this 28th day
.of November, 1993,
| STATE OF
‘ NEW MEXICO
+ OILCONSERVATION
' DIVISION
WILLIAM J. LEMAY,
Director

SEAL
'Published in the Lovmgton‘

Daily "Leader December 3,
1693.




NOTICE OF PUBLICATION

STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

Notice is hereby given that pursuant to New Mexico Water Quality Control Commission Regulations, the
following discharge plan application has been submitted to the Director of the Oil Conservation Division,
State Land Office Building, P.O. Box 2088, Santa Fe, New Mexico 87504-2088, Telephone (505) 827-
5800:

(BW-26) - Salado Brine Sales, William H. Brininstool, P.O. Drawer A, Jal, New Mexico,
88252, has submitted a discharge plan application for their proposed insitu extraction brine
well facility to be located in the NE/4 NE/4, Section 32, Township 23 South, Range 33 East,
NMPM, Lea County, New Mexico. Proposed operations are for fresh water from three
commercial wells owned by the W.H. Brininstool to be injected into the Salado Formation
at an approximate depth of 1500 feet and brine to be extracted through tubing. The brine
will have an average total dissolved solids (TDS) concentration of approximately 350,000
mg/l and be stored in four 1000 barrel above ground tanks. Groundwater most likely to bé
affected by an accidental discharge is at a depth of approximately 500 feet with a TDS of
950 mg/l. The discharge plan addresses injection well construction and operation, and how
spills, leaks, and other accidental discharges to the surface will be managed.

Any interested person may obtain further information from the Oil Conservation Division and may submit
written comments to the Director of the Oil Conservation Division at the address given above. The
discharge plan application may be viewed at the above address between 8:00 aa.m. and 5:00 p.m.,
Monday through Friday. Prior to ruling on any proposed discharge plan or its modification, the Director
of the Oil Conservation Division shall allow at least thirty (30) days after the date of publicaticn of this
notice during which comments may be submitted to him and public hearing may be requested by any
interested person. Requests for public hearing shall set forth the reasons why a hearing should be held.,
A hearing will be held if the Director determines there is significant public interest.

If no public hearing is held, the Director will approve or disapprove the proposed plan based on
information available. If a public hearing is held, the director will approve or disapprove the proposed
plan based on information in the plan and information submitted at the hearing.

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, New Mexico, on this
29th day of November, 1993.

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

SEAL WILLIAM J. LEMAY, Director
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’ State of New Mexico . o
Energy, Minerals and Natural Resources Department =" "~ - NODIVISION
OIL CONSERVATION DIVISION teeionl
P.O. BOX 2088 ;\a‘“; §: o “ i % s 08
Santa Fe, NM 87501 b
DISCHARGE PLAN APPLICATION FOR BRINE EXTRACTION FACILITIES
(Refer to OCD Guidelines for assistance in completing the application. )
NEW [J RENEWAL
[ FACILITY NAME: Salado Brine Sales
[I. OPERATOR: y;i11iam H. Brininstool
ADDRESS: P. 0. Drawer A, Jal, NM 88252
CONTACT PERSON:  ¢chris Brininstool PHONE:505-395-2010

[

VL

VII.

VIIL

[X.

XL

LOCATION: NE /4 NE/4 Section 32  Township 238 Range  33E
Submit large scale topographic map showing exact location.

Attach the name and address of the landowner of the facility site.

Attach a description of the types and quantities of fluids at the facility.

Attach a description of all fluid transfer and storage and fluid and solid disposal facilities.
Attach a description of underground facilities (i.e. brine extraction well).

Attach a contingency plan for reporting and clean-up of spills or releases.

Attach geological/hydrological evidence demonstrating that brine extraction operations will not
adversely impact fresh water.

Attach such other information as is necessary to demonstrate compliance with any other OCD
rules, regulations and/or orders.

CERTIFICATION

I hereby certify under penalty of law that [ have personnaly examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry of those
individuals immediately responsible for obtaining the information, I believe that the information s true,
accurate and complete. I am aware that there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

Name; William H. Brininstool Title: Owner

Signature: WW | Date: 11-11-93

DISTRIBUTION: Original and one copy to Santa Fe with one copy to appropriate Division District Office.




SALADO BRINE SALES

P. O. Drawer A
Jal, New Mexico 88252
505-395-2010

I, William H. Brininstool, attest that Christine Brininstool is duly authorized to represent Salado
Brine Sales.

Wl I T Borp ez

William H. Brininstool

Signed before me the  ///Z  day of YarY)s

Notary Public
State of New Mexico

by DU AISOILN LIRS L0 e

My Commission expires:




SALADO BRINE SALES

P. O. Drawer A
Jal, New Mexico 88252
505-395-2010

November 11, 1993

State of New Mexico

Energy, Minerals and Natural Resources Department
Oil Conservation Division

P. O. Box 2088

Santa Fe, NM 87501

Attention: Kathy Brown
Re: Discharge plan Application for Brine Extraction
Dear Kathy:

William H. Brininstool dba Salado Brine Sales, P. O. Drawer A, Jal, New Mexico 88252, is
proposing to drill a new brine well, well #3, in the NE/4 of the NE/4 of Section 32, Township 23
South, Range 33 East, NMPM, Lea County, New Mexico. 1 am submitting this letter and a copy
of the application for permit to drill so you can start processing application for approval and put
notice of application in newspapers to determine if anyone protests application. Proposed well #3
will be drilled on land owned by the State of New Mexico and the State of New Mexico also
owns the salt minerals. Mr. Brininstool at present has surface leased as part of his ranching
operation.

Mr. Brininstool is the operator of Salado Brine Sales located in SE/4, Section 14, Township 25
South, Range 37 East, NMPM, Lea County, New Mexico, Discharge Plan DP-320. Due to a lost
circulation Mr. Brininstool drilled a new brine well located in NE/4 of the NE/4 of Section 20,
Township 25 South, Range 37 East, NMPM, Lea County, New Mexico, Discharge Plan BW-25.

Proposed brine well #3 will be located between Jal and Carlsbad in an area that is actively drilling
new oil and gas wells. Mr. Brininstool believes that a brine station located between Jal and
Carlsbad will be beneficial to the oil industry as the closest brine station is approximately a
distance of 30 miles.

Proposed well will be drilled to approximately 2300 feet. A 14 3/4" hole will be drilled to a
depth of 60' and 12 3/4" conductor casing will be run and cemented to the surface. The 12 3/4"




casing is schedule 20 and weights 28# per foot. A 9 7/8" hole will be drilled into the Salt
formation to approximately 1460' and 7" casing will be run and cemented to the surface. The 7"
casing is schedule 30 and weights 23# per foot. A 6 1/2" hole will then be drilled to
approximately 2300'. Well will have approximately 2300' of 2 7/8" tubing. The 2 7/8" tubing is
schedule 40 and weights 10.40# per foot. Cement work will be performed by Halliburton
Services. The first stage cement will be approximately 50 sacks Class C cement and the second
stage cement will be approximately 500 sacks Class C cement. At this time a casing integrity test
will be performed and logs will be run that is required by the Oil Conservation Commission. The
topographic map shows the approximate location of the proposed brine facility, and the location
of the fresh water wells within a 1/4 mile radius.

A caliche pad will be built that will include the well site, fresh water storage tanks, brine water
storage tanks and loading area. The brine facility will contain 2 fresh water storage tanks next to
the brine well. Brine storage will consist of 4-1000 bbl tanks. Fresh water source will be from 3
commercial water wells owned by Mr. Brininstool that are located Northeast of the proposed
brine well. Fresh water from the commercial water wells will be piped by a 2" polyethylene
pipeline positioned 18 inches below ground level to the two fresh water storage tanks. Fresh
water will be pumped down the casing into the salt formation forcing saturated brine water to the
surface through 2 7/8" tubing, entering a 3 inch polyethylene pipeline buried 1 foot below ground
level and travels via this pipeline to the brine storage tanks. Once a month for 24 hours fresh
water will be pumped down the tubing and brine return through casing for clean out. Brine tanks
will be bermed to contain a volume one-third more than the total volume of the interconnected
tanks. If a leak, spill or other unanticipated discharge on the surface or underground occurs,
Salado Brine Sales will notify the Oil Conservation Division in Santa Fe or the district office in
Hobbs, Lea County within 48 hours.

Salado Brine Sales will notify the Oil Conservation Division prior to commencement of drilling,
cementing of casing, well logging, mechanical integrity tests and any well work-over to allow
opportunity for on site inspection by the director or his representative.

Salado Brine Sales well #3 will be visually monitored daily by Mr. Brininstool as facility will be
located at his ranch house. Quarterly reports will be submitted to the Oil Conservation
Commission on fresh water injected underground and brine sold. Quarterly reports of operation,
production and sale of salt will be submitted to the New Mexico State Land Office. A meter will
be installed at the brine well site showing bbls fresh water injected and drivers will fill out tickets
for each load hauled.

The maps showing cross-section, vertical and horizontal limits of all ground water having less
than 10,000/1 TDS and generalized and specific maps and cross-sections depicting both regional
and site-specific geology please refer to the following report: Ground Water Report #6, Geology
and Ground Water Conditions in Southern Lea County, New Mexico, United States Geological
Survey, State Bureau of Mines and Mineral Resources, New Mexico Institute of Mining &
Technology.




If loss of mechanical integrity in the injection well, Salado Brine Sales will shut down, pull tubing
and correct problem. If loss of mechanical integrity can not be corrected facility will be
abandoned. Upon abandonment, drill holes will be properly sealed to protect water bearing
aquifers in a manner approved by the Oil Conservation Division. Plugging procedure proposed is
placing a cast iron bridge plug at bottom of casing with 20 sacks of cement on top of plug. A
cement plug at the bottom of the fresh water zone that is approximately 700 feet. The last plug
will be a cement plug at the surface. Between all plugs well will be filled with 10# salt gel.
Decommissioning of surface facilities would consist of selling surface equipment, ripping of
caliche pad and reseeding with BLM formula seed.

Map is enclosed showing proposed location and all surrounding drill holes. No existing oil or gas
wells are drill holes are within a 1/4 mile radius.

Stan Piper Surveying of Gardendale, Texas has completed on site surveying and enclosed is the
final plate.

After completion of drilling, logging, and casing integrity test all information will be sent to your
office. After completion of brine well facility pictures will be made and sent to your office.

An analysis of the brine water will be provided as soon as commencement of production. At the
same time maximum and average injection pressures and injection volume will be provided.

Thank you for all the help you have provided. If you need more information please call.
Cordially,

OV ot Lo e

Christine Brininstool
Office Manager




State of New Me)uco

—hubmlm Appropriate = T
erals and Natural Resources Department

' Form Ci101 )

District Office Energy, Revised 1.1:89
- Fee Lease - § em:s ,
OIL CONSERVATION DIVISION

API NO. (assi by OCD on New Wells)
P.O. Box 2088 O. (assigned by OCD on New

Santa Fe, New Mexico 87504-2088

DISTRICT]
P.O. Box 1980, Hobbs, NM 88240

5. Indicate Type of Lease
SI'ATB-
6. State Oil & Gas Lease No.

DISTRICT II
P.O. Dawer DD, Artesia, NM 88210

" reg [

DISTRICT Il
1000 Rio Brazos Rd., Aztec, NM 87410

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK

000000000000

la. Type of Work: 7. Leaso Name or Unit Agreement Name
DRILL RE-ENTER DEEPEN PLUG BACK
b. Type of Well @ D D D
oiL SINGLE MULTIPLE
wew ] v (X] omer Brine Well one [} ZONR O Salado Brine Well #3
2. Name of Operator 8. Well No.
William H. Brininstool dba Salado Brine Sales . 3
3. Address of Operator . 9. Pool name or Wiidcal
P. 0. Drawer A, Jal, New Mexico 88252 Salado
4, Well Locati - )
Unit Leter A 125 peet FromThe NOTER Liseand 132 Feet FromThe 2S5t Line
. L
Section 32 Townshi 235 Ran; 33E NMPM ed Coum
7/ / 10. éopuea Depth 11. Formation 12. Rotary or C.T.
7] 2300' Halite Rotary
13. Elevations (Show whether DF, RT, GR, etc.) 14. Kind & Status Plug. Bond 15. Drilling Contractor 16. Approx. Dete Work will start
3665 . l-well West Texas Water Well]| January 1994
1. PROPOSED CASING AND CEMENT PROGRAM '
SIZE OF HOLE SIZE OF CASING | WEIGHT PER FOOT | SETTING DEPTH | SACKS OF CEMENT | - EST. TOP
14 374" 12 3/4 287 60’ 50 Surface
9 7/8" 7T 23% 1460" 500 Surface
6 1/2" 7 7/8" Tubing | 10.40F 73007

Proposed well will be drilled to approximately 2300". A 14 3/4"™ hole will be drilled to a depth
of 60' and 12 3/4" casing will be run and cemented to the surface. Propose to use 50 sacks .
Class C cement. A 9 7/8" hole will be drilled to the top of the Salt formation approximately
1460' and 7" casing will be run and cemented to the surface. Propose to use 500 sacks class C
cement. A 6 1/2" hole will then be drilled to approximately 2300'. Well will have
approximately 2300' of 2 7/8" tubing. Cement work will be performed by Halliburton Services.

At this time a casing integrity test will be performed and logs will be run that is required

by the 0il Conservation Commission.

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM: 1P PROPOSAL IS TO DEEPEN OR PLUG BACK, GIVE DATA ON PRESENT FRODUCTIVE ZONB AND PROPOSED NEW PRODUCTIVE
ZONE. GIVE BLOWOUT PREVENTER PROORAM, [P ANY,

lhuwycaﬂfyummeinfonnl.iond)ovellmle:ndcmnplumuwbmdmykmbd e and belief.

Ny 7/ 7 +me ___Owner pare _11=11-93
TYEORPRINTNAME ~ William H. Brininstool mm—505-395-2010
(This spece for State Use)

APPROVED BY TIMLE DATE

CONDITIONS OF APPROVAL, [F ANY:




St reme LT PR H
. "' NOTICE OF PUBLICATION. |

. . STATE OF NEW MEXICO . °
: ENERGY, MINERALS & NATURAL :
- REBOURCES DEPARTMENT

i (BW-28) - Saiado Brine Sales, Wi
; imm H. Brininstool, P.O. Drawer A,
| Jal, New Mexico, 88252, has sub-
: mitted a discharge plan appication
: for their proposed insttu extraction
* brine well facllity to be located in

" sarvation Division and may submit ;
written comments to the Director of'
_the Oll Consarvation Division at the
address given above. The discharge
{planaps:ddmﬁonmybevhwadalme{

Idorest, * “¥& .9 At @& o4 -0 0
. no public hearing is. held, the ;
Director will approve or disapprove |
lpa proposed plan basad on informa- -
tion available. If a public hearing is .
heid, the Director will approve or
disapprove tha proposed plan based
on information in the plan and in-
formation submitted at the hearing.
GIVEN under the Seal of New
Mexico Oil Conservation Commission |

day of November, 1993, = - b
. . STATE OF NEW MEXICO
© OIL CONSERVATION DIVISION |
e - William-J LaMay. !

at Santa Fe, New Mexico, on this 29th ||

Joumal: Deember 7, 1993 I

8l ¢
. . L COHSER‘;; “ON pryy

STATE OF NEW MEXICO RE;: ..
County of Bernalillo ss ’q 3 OF
Errn

SioN

il 9 g3

Paul D. Campbell being duly sworn declares and says that he is National
Advertising manager of The Albuquerque Journal, and that this newspaper is
duly qualified to publish legal notices or advertisements within the meaning of
Section 3, Chapter 167, Session Laws of 1937, and that payment therefore has
been made or assessed as court costs; that the notice, copy of which is hereto
attached, was published in said paper in the regular daily edition,

for | times, the first publication being on the ] day
of Dﬁ& , 1993, and the subsequent consecutive publications
on ,1993

o Ce Sworn and subscribed to before me, a notary Public in
o o and for the County of Bernalillo and State of New

Mexico, this___ 7/ day of, [oc 1993
PRICE 2.2

Statement to come at end of month,

/Q 1392

CLA-22-A (R-1/93) ACCOUNT NUMBER___C 3114




Submit to Appropriate
District Office

State Lecse—4 copies
Fee Leose~3 copies

ISTRICT 1
P. 0. Box 1980, Hobbs, NM

88240

DISTRICT Il
P. O. Drawer DD, Artesic, NN 88210

1]

1000 Rio Brazos Rd., Aztec, NM 87410

State of New Merxico

Energy, Minerals and Natural Resources Department
OIL CONSERVATION DIVISION

WELL LOCATION AND ACREAGE DEDICATION PLAT

P. 0. Box 2088
Santa Fe, New Mexico 87504-—-2088

All distances muat be from the outer boundaries of the section

Form C-102
Revised 1-1-89

Operaior Leass Weit No.
Salado Brine Sales 3
jUnit Letter action Township Range County
A 32 23—-South 33—East NMPM Lea
Actual Footage Location of Wenk —
North lina_and 132 foet from the _Eaqst f
Producmq Formation Pool

Dedicoted Acreage:

Acres
A2 S

this torm if r

If onawer iz “no”

1. Outline the acreage dedicated to the aubject well by colored pencil or hachure marka on the plot below.

No It answer Is "yus® type of consolidation

2. if more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as to working interest and royoity).

3. If more than one lease of different ownership is dedicuted to the well, hove the intsrest of all owners been consolidated by communitization,
unitization, force—pooling, stc?
Yel

list the owners and troct descriptions which have octually been consolidated (use reverse side of

ary.
No ollowable will be assigned to the well untit ol interests have been consolidoted (by communitization, unitization, forced—pooling, or otherwise)
or until a non—standard unit, elimingting such interast, has been approved by the Division.

@
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OPERATOR CERTIFICATION

132"

125"

I hereby cerilfy that the information
oaniainad herein s frus and complete to the
bdest of my Enowledge and bdelisf

Signature

I
I
I
I
I
|
I

Printed Name

Chris Brinninstool

Position

Office Manager

Company

Salado Brine Sales

Dote
November 9, 1993

IR
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I
I
I
I
|
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I
I
I
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I
|
I
|
|
I
L

32

Past
<

SURVEYOR CERTIFICATION

I heredy certify that the well location shown
on this plat was plotted from fisld notesz of
aotual surveys mads by e or under my
supervision, and that the same is frus and
ocorrect lo the best of my knowledge ond
belisf.

— e —— ]

Date Surveyed

October 29, 1993

Signature & Seal of
Professionol Surveyor

I
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I
|
|
|
+
I
I
I
I
|
I
+
I
I
|
I
|
I
|

—p—

Certifidate No. ?
7284  John S. Piper

[+

p—p—

¥ e
330 660 990 1320 1650 1980 2310 2640 2000 1500 1000 500 0

m:::’;____.]

Shast




NEW MEXICO STATE LAND OFFICE

2
R Mu*}w SALT LEASE APPLICATION

O R
LB

To The Commissioner of Public Lands
P. 0. Box 1148
Santa Fe, New Mexico 87504-1148

The undersigned, William H. Brininstool , whose P. O,

address is P+ O. Drawer A, Jal, NM 88252

, being a

citizen of the United States and over the age of 21 years, hereby makes application for a lease for a period
of five (5) years, upon the following described land, to-wit:

N

NE 1/4 of the NE 1/4 of Section 32 Township 23S, Range 33E NMPM, Lea County

This application is made for the purpose of a lease for the mining or production of Salt

on State Lands, and purposes necegsarily incidental thereto, in connection therewith, and the preparation

theregt for the market,

Applicant terders herewith the sum of 25.00 dollars, as the first annual rental, and the further

sum of thirty dollars ($30.00) filing fee, and further agrees to pay said rental anmially in advance for the full

term of the lease.

Applicant further offers and agrees to pay a royalty of 10% percent, of the actual sales priéer at

place of extraction.

And in relation to this application, the applicant respectfully states and shows the following facts:

1. Discovery of Salt was made on said land on or about: unknown

2. The work done in connection with same is as follows: Due to the fact of drillih;.i bvot»hmer _

companies in this area, drilling records show salt formation.

3. The amount of salt produced on said land is as follows: unknown

4. A brief description of the mode of occurrence of the deposit of salt and the .r-u;ture o
of the same is as follows: unknown

5. The salt will be prepared for market in the following manner at an estimated cost
of Unknown , not including cost of production: _ unknown

6. The galt will be produced and marketed at: [Lea County '

M-03  7/15/83 | -



9 @-

7. The estimated tonnage or amount to the produced and general plan of operations are as follows:

unknown

8. Statement of any information not covered above, relating to operation of the lease applied for:

see attached statements After completion of well, the above information'
will be submitted.

1, William H. Brininstool , do solemnly swear (or affirm) that .the statements and answers

to questions in this application are true and correct, to the best of my knowledge and belief.

- 9
Signed WW

P. 0._Drawer A, Jal, NM 88252

sSubscribed and sworn to before me this (Z‘Z day of 7/,(‘)/@,1,, Yy , 19 ?;i_

J
‘/)/,/a—,u r}\\ﬂl Z;C(]\I/Qu
7/&’{‘”‘9& @LMLQ

PRV IR A LN BN ) T LI S W VN




5&1\&@6?% N UQ\,\ §3 ®

4% hole wo

9 7" hole

? i
. ?1 T
o b
. ! N C o
vg: ::[."1:5‘ ‘
15 !g" i[-l’q
N B :
ooy
o v i ;
: N |
‘40 lof 119!
1

Top.of 60.\+

2 hole

I

' i
o
: i
' t
{

i
C
]
o

:
,

;
1
)
.
i |
i o
i
| !
[
. ;
i .
i
H
i
o
4
!
1

2300' of 27" tubing|

(]
I
[
!
]
.'i
v










Section 29

Found 27 iron
Pipe with GLO
Brass Cap

Section 28

Water Well
b“p
N
Water Well
/ Water Well and Windmill
- Water Well
Found 2° ! )
i &35 W e e o
Brass Cap 1A :560-8 rinninstool Ranch House
A Approximate Location

SALADO
SALES
Elev. =

Section 32,

F

—/l’§39°44'os"w 5277.76'

T1-23-5, R=33—

-
N

BRINE—~ -~ S>,.

No. 3 2;06'37

3665’ 25,0

S0'25'25°E  2641.05

E,

Found 1* Iron L
Pipe with GLO
Erass Cap

PIPER SURVEYING CO.

P.0. Box 60432
Midland, Texas 79711
(915) 550-7810

Santa Fe Energy’s
Thistle Unit "35°
State No. 1

Section 33

Bearings, distonces, and coordinates are
relative to the New Mexico State Plane
Coordinate System, East Zone, 1983 NAD.
This survey has an average combined grid
factor of 0.9997994. The coordinate
values are based on U.S.C.G.& S. Sta.
"Brinninstool” with a delta alpha

angle equal to 0" 25'09".

OPERATOR: LOCATION ON:

SALADO BRINE SALES NO. 3

FIELD:NA

SALADO BRINE SALES
Attn: Chris Brinninstool
P.O. Drawer "A"
Jal, NM

88252

The well location shown on this
plat represents an actual survey

LEASE DESCRIPTION:

SALADO BRINE SALES
NE/4 of NE/4 of Section 32
T-23-S, R-33-E, N.M.P.M.,

Lea County, New Mexico

ACREAGE: NA

ELEVATION: 3665!

PATE:  November 8, 1993

SCAE Seale: 1° = 500 Ft

made by me or under my
supervision to the best-of my
knowledge ond belief.

LLOCATION IN SURVEY:

125’ FNL and 132’ FEL Section 32

DRAWN BY: J.S. Piper

LLOCATION IN LEASE:

Not Applicable

DWG FLE: Brinstl3.DWG

November 8, 19%@

NEAREST POST OFFICE:

25.2 Miles Northwest of Jal, NM

FIELD BOOK: { og Co. 9, Pg. 61

GEODETIC POSITION:

1 NORTH AMERICA DATUM OF:
JPHN S. PIPER - . ’ . '

 ESSIONAL  LAND SURVEYOR ;/T\IIITT;?DE. S— ‘35;6 05.153" LoneTupe:  103'35'10.436" 1983
REGISTEREL? SEAL NO. 7254 SIATE. (LAY> NATES: 62,070.91° - 772,256.32" ZONE: East STATE: M
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the Socramente Mauntams, the coltuven 1s generotly thn fcommonty 110 2 1
ek ) eveen. e the Base of steep hidisides and s .omposed of the resistant
tork, Insmung the dip.ctope, Some ot thit cottuvium could as well be mapped ay
wnny tougen - over bimestone, Hittaides on gramitic and volcame rocks mey #lso
tv averlan by thin but bewldery sandy coltuviem. Colluvium on steep, lsuhted
monuntoun fronte cansisrs of 3 ousture of stanes representing all tive exposed for-
matinng wpyting:

o COMTUVIUM . Subscripts intheate the underlying hiliside (or
FLfrone fe g, co'lv. colluvium on Tertinry wolcanic rocks)

TRANSPORTED DEPOSITS

Mast surheeat dep ssitt are cocks o) paricles wenhered from bedrock
noone area, teansgonted By e wind, ice, ar gravity In an area of
arposition, and awee suseeptitic tg turiner erouan and transporiation, These
B pp0sits s mach youngr than el unectated to - the underlying bedrock.
They are clanfund arcotthing o the oo mude ot Loy cportation 1o the site of
drpatition

ALLEVIUM N T 00D VNS AND STREAM CHANNELS
P sn atitareg iy

$ afegnieg vl
tn Cateimes

arel ity sticn depasity avsth geavel lences: gravel
o attnead depoats ereod romplex iegonse
thedes, 1o P AMovaco Chenate sore componttively wet
duning the leprecene glacid sieoes Conversely | dunng the inteiglacistions,

Sldimates were dree, wieth canditons s ta Hoglacene enveronments. Alluvial

arpnsits focally contan fossils, including hones of mammats and rodents, end
shells nf feoslowoter spards and clams, L.ie Dinicincene deposits contain fossil
remaing of extct e s such as clophants, comets, hore « fnot re tntrsduced
el the aerevat of the Spoavards), sloths, and wang harned Leson, A haeptogical
remains are common o aed on Haloeene depgs o aed Ae'p date them, Theee ages
of Wuvieemy generally can be distiree ot 0 - Lt Plesetnione, mid Molocene, and
histarn:, At bt theee reognized fege s 0! oty N Huodplam depesits reflect
riative cope ty 000 anment Cancirt by he mae e am dnd Qs trihutaries, A
fourth tvpe  sicng the Peeas 1t v ghe southrastean pact of the siate, 13
charasteeged By caiise qrovnd A GIth a8 et ctrd o Dasalt-capped mesas

PTOODNPE AN AN CCTARNEE DEPOSNHS

o ATONG MAIN
! STRE A Gt ety flat But nclindes torraces 10 shout
" u l 7lv shrallonw cirvind swales ot cutoft meandees, and local stabihiend dunes,

! uI,: canndd, sett aned soeae Layers of goownl Cafiche ahsent or weakly developed in
ther wrisdets, Bdwers, coalings on o cr o and ol nuduley Depossts commonly
25 11 thick  Growrd water shatow. subyect 10 pollusion Extensiwly farmed.
tuhypee 1t Hoedhng

i M,F——‘ [N} ()_(ll'l'l VINANDCHANNI T DEPOSITS ATONG GENFRALLY
.. DY ARPONOS AND WASHIS Inchutes deposits alang snme
prereanndd o apat i xtee s, Exteat exoppprated 10 cmphiasie® teisinage patter
Surrtteer i sy aractionts 8 to 15 percent. Arroyas 10 1t deep commnan, Surface
that where of wt wac foumed by e pverflowing oo bank s hummncky where

1ot Caplee g Lo 38 meneths ol trinitanss that erowd the minin stream
far ok o0 Vo hape ! stiviam grades Laterally into fan sand
ro ferneng ety [ el perched water tahies under g01ne
crpureds, Attty at degecits popaeesenae e Deen oxaqecraird But total sres
ol ly lieast oght beconse $niat by et f bt S oriatted

TTTTTTY GOl CNG SH Y AND SANDY AETEVEAL PANS -

aly Frzecmenges botwern gl aned aenad oo Jdeporis (s and fsi
. SATE L AMLUVHIM
Cala b g

ALV IS (VR Ny o

L al/h I s Sy, oL ettt e

comantly 10t ar maee Aeat oo

EXPLA

Horders Preas River south of Foreg

sncted to (3 sslt-capped
old  walieys, thickness

sirrams, Especially well develo,

=y 2t Y

GRAVEL TERRACES — Weil-rounged stream gravels with cobbles
6 inches or more in gimmeetar; some terraces 250 ft higher than the
g the San Juan River, less 3o along the
Puocot, Gita, and Canadisn Rive t reprasent deposits by Pleistocene melt
w.iters from mountains, Abunds aliche depasits, especislfy on the higher
terraces, which may be Kansan; lowest sre Witconsinan

ALLUVIAL FAN DEPQSITS

In altuvial fans, untike floodplain sliuvium, beds tand to be thick, massive,
and highly lenticular rather than well stratitied. This is characreristic of all the
facirs, whether boulder, gravel, sand, or 1ilt. Beds fenticular and eclongated down
the siope of the lany; siopes 2 1o 20 parcant. Deposition mostly by ftash Hoods,
wrth poor sorting end mixed textures. Coarse-textured lenses commonly form
ridges axtending down the fan onto peneraliy finer grained sediment, Boundaries
hetween 1he textursl facies of the deposits roughly parsitel the fsn contour, but
drtailed boundaries are irreguiariy lobate; those shown are spproximations, Fan
tratures and slopes depend partly on compoitition of the psrent rocks and
nartly on heipht and steepness of the bordering hifll or mountain. Fans extensive
i the Basin and Range part of the stare where they comprise about hall the
tntal ar in other parts of the state, fans ara small. On the larger 1ans, stroyos
berome shallower towards the toe; many head at low mounds that probably
mwk old mudfiows. Ground subject 1o shaei flooding

GRAVEL FACIES - Bowidery  tawaeds apax of (an, grading
] downtiope (0 cobble and line geavel with increasing proportion ol
tand and liner grained material. Commonly dissected to form 2 to 3 levels of
gravel benches up to 50 It above present washes. A lew sireams (e.g., Mulligan
Whch, Alamosa River, Cuchillo Negro Creek, and Rincon Arroyo are incised 100 It
delow fan surtoces, On short, steep fans, depths of valleys gencrally decrease
dowrnsiopa, On the broad Palomas surlace, west of the Rio Grande above Hatch,
valleys maintain their depth. Except near the apex, extensive surfsces have
smyoth desert pavement, On shart, steep fans, gravels show minimal weathering
and are weakly cemented with caliche; age probably Wiscantinan snd Molocene.
On hroad, more gently sloping fans, gravels are mors weathered and commonty
ceracnted by caliche: age probably pre -Wisconsinan, in svuth hall of the state,
pravel facies is characterired by creosote bush cover, Thin alluviil gravel covering
pediments is denoted by Ig over subscript that identilirs parent lormastion

SAND FACIES ~— Sandy altuvium with subordinate smounts of
tine gravel, silt, aod clay. Forms st least four kinds of ground: 1} On
thort, steep (ans sloging from the mountains of granitic or gneissic rock fe.g.,
paris of the Florids Mountains), this lacies may form a smooth sandy lsyer a lew
feet thick cavering gravel below; slopes § to 20 percens; washes 1 to 10 ft
drep may expose undcrlying gravel, 2] On other short fans, sand facies may form
arcuate belt st toe of fan with slopes averaging 10 percent, commonty reworked
into coppice duner 3 to 7 It high (sm). 3} Other beits of smooth sandy ground
commonly sfope 8 percent or fess snd consist of sand mounds approximately § It
high over caliche ({s,). 4} Gypsilerous sand (Iay), especially in the Jornads owl
Mucrio, Tulaross Vafiey and eest side of the Pﬂ:os Vulley. Sond facies ubunl on
the broad Las Palomas surface, Thin fen sand ¢ s de by Is
over subscript that identities underlying formation. Bounduy with residus! tend,
fan gravel, and Ian sift is spproximaete

SILT VACIES ~—/n Basin and Range parts of tha state, 10es of lans
may be sty and clayey rather than sandy. surlace smooth, with
stopes fass than 3 percent. Slow infiltration rates and low sinpes result in sluggish
runoll. Forms 8 belt below the sand facies and grades downward ta plays silt (psi}
with siopes less than 2 percent. Abund. lling clays and #xch ble sodivm.
Surlasce isyers predominsntly Holocen mn/eﬂ to sheet Iluomng, pradations!
with aly. East and west of Sangre de Cristo Mountsins, aiso inrms lans of sandy
or silty loam with little guvrl in upper 3 to 4 /1, but abundant gravel below the
loam. Caliche soll. Includes loess tated hilltops. B y with residusl
foam (11}, playa silt (psi), and hn und (fs) approximate

EQLIAN DEPOSITS

Eolian deposits are taid down by wind, mostly a3 sherts of sand or silt
fioess). Rerely, alter prolonged drought on shale desert in the San Jusn Basin,
shate flakes msy sccumulste in rippled sheets or even small dunes, but with the
nexs rain, these become mud. Send duna shapes depend on topography, ralstive
streagih of the winds, supply of gtand, and vegeiation. Some dunes are concave
towrofs the windward (parabolic), others are concave (uwaeds the leaward
fharchans), and othars are longitidinal o1 transverse, Soime dune clusiery
{n.g., Graat White Sands) have all lour kinds. Duaes may chuth 8 windward slope
or Iall on » leewsrd siope. Most of New Mexico’s eolian sand sheets have a basal
tayer of westherad. partly cemented, reddith stabilired sand; soune sand surfaces
on tuch lsyers are smooth, In the Basin snd Range and Great Plaing parts of the
srate, these surlaces are generally yaderiain by caliche; in the San Juan Basin, sand
shaats commonly Overlin residuvm, lan drposits, or bedrock. Where sand is thick,
81 0n sand lscies of (ans in the 8atin end Range and at climbung dunes eact of the
Pecos River My aro Sands) the send is in mounds (coppice dines] with profuse
growth of vepatation . mesQuite, snd saltbuth in the Baun anid Ranqge; sand tage,
shuinnery onk, small sospweed yucr and occanonal mesquute on the Mrscalero
Swds. Sand lh!nh sre predh y tate Ploi ;. monnds and rhines are
largely Holocene

" b SAND UNDERLAIN BY BASALT

Extonsive on basaltic
plaing south and east of Zuni Mountans #nd on West Porrillo
Moun'aml. At Kithourne MHole and Hunt’s Hole, the sand s of volcanic origin

s/ca/OTs SAND UNDERLAIN BY CALICHE ON SANTA FE GROUP
Mostly on Le Mesa and south part of the Jnrnads del Muerto

1IN N ON CALICHE OGAL A T -
TIHIN SAND ON CALICHE ON ')(-All AL FORMATION

Thickness about 1 1, Chips of catiche comiprise 30 perient uf the
sand. nerally too shaliow lor farming, but good shallow suwrce for sguregates

~fealTo MODERATELY Tllll’ K SAND ON CALICHE N (XALLALA
. 32/C8/TOL FORMATION -— Sand f to 3 11 thick, Surlore layars noncalcer.
eous over reddish fosm, Locs sand mounds, Ground (svorrd (or farming. Bound-:
aries approximate

s Ica/To THICK SAND ON CALICHE ON OGALLAL A 1 ORMATION —

3 Sand 3 to 5 It thick. Local mounds, Brawnun-red, line sendy
loam ™ over reddish-brown, sandy clay loam; noncaicarrnui tn depths of
J t1; caicereous subsoil contains litaments of lime carbur.e. VWhere farmed,
ground it subject to wind srosion. Boundaries approximate

LOOSE SAND IN MOUNDS -— Copnice cunes, commonly
Y 1o 7 ft high and 25 ta 50 tt in diameter; generally rlongated
north ol rast bur a local uceplum lias #as1 of Columhus where elangation is
south of east. Age is N fairly

m SAND SHEETS — Surfsces smooth except Inr ripples 2 10 3 inches
Nigh and scatierad sand mounds I to 12 inches high, aspecially
ornund small shrubs. Thickness of loose sand generally n. inore than ahout
12 to 24 inches, but overiies 11abili sand.  nderlying material
where known idantified by subscript

LONGITUDINAL DUNES — Sand commonly 6 ft thick, locally
10 1, Forms dintinct ridges generally orientcd north of emt,
Locations diagrammatic and width exagpersted

OTHER DUNES — d1,, guarizose sand, d<s, gypsiferous sand

LOAM ON OLD BASALTIC LAVA -— Prob. by pre-Wisconsinan
loess

EOLIAN SILT -

VATION OF SURFICIAL GEOLOG)

by Charies B. Hunt 1977




ot these watlo

e del o Rations wi ot mounds  on the lee
voathers e Be ot s0ler s ated s op of the suciw s, Sull athers may
e atterbuted o warpeng, Theet unkholes e’y der ta solution, ke
Botromires Lat sinks 2t St s e come af (e dapressions (1elated to
Laratd ot the Asriters Formnaturn ond el oe covered ground north of the
Sacommento Alvamtams A foaetds typn is epresoated by ephemeral ponds in
swales marking crtoff meanders on aiavia’ loodplaas A Gith type ocrurs
anly 1 the maar vole, at Kethowgroe Hole, Hong's Mele, and Zum Salt Lake,
Only the first theoe teprs appesr on Gae map, Area of drposits represented has
hoen pxaggecated  heea of map seain, hat total amd probably ahout right
ey wnher et e onettod

s

SIETY LAKE OR PLAYA DIPOSHIS 2 Ground mostly bare,
gvnttarons ifrpasis labeled peiy

SANDY JTAKE OR FLAYA DV POSHS - Gypsifsrous deposits
ot pay

t N S EACTE DL POSTES il or gravel: sandy stretches mostly re-
s M| warbad e low dunaes ionmpletely showr
ev FNATORNIES - Saline or alkaline deposits precipitated from

brines o1 playas having ligh evapriation ratee, notably Estancie
Vailey, Anmas Valley, and Zum Salt Lake. Salts arn gadational with plays
ult (psi) and occur i orderly concentrc zones reflecting reiative solubility
of the salts. Thicknesses rangs fram 1 o several inches, but salts mined with
mud may he tens of fret drcp. [iftorescent crusts subject to wind erosion
contrihute to salimty ot ground to Ileeward

GLACIAL AND PERIGLACIAL DEPOSITS

. . Dueing the Plesstocens New Mexico had mauntan (alpine) glaciers high
nn the Sangre Je Criste Range, Tusas Mountains, and Sierrs Blanca Pesk, The
soucce gf such gl -ers was an nearly circular, senep sidnd baging (cirques) at valiey
hreads, High vallevs eooded by the glacial tonques tend 1o he U-shaped; at lower
rlovations where vinded by stepams, these valleys are Vshaped, Gravels deposited
Mong each Sih valtty ace represent debris that rolled down the mouniaingide
cate the e te dorm Iteral marenes, Hummucky vdges of sand and grave!
theppngited aeross the lawer ands of the glaciees form terminal moraines, Within
the cirques graccdly stand twa ramparts of houlekie, An inner rampari, forming
ey, e e of ot the towne rdge of the snowhatk (hat sccamualates annually in
e cirque, 1t repeesents racks Biken by frose trom the headwall of the cirque,
rofted dowit the snovbunk, and colincted at the ridge. Thess inner ridpes are
trevtass, Farthee cut an the cirque - pechaps at the mouth - is & se and ridge,
Toverstrd, witly firme trvwe red ik darkly ctuped with sron and enanganese
axnde These st crerpe rude v Catnnced during the nud-Naoloceas “hitle ice agr™

PO AN GEOMORFC FRATORES OF PLEISIOCENE

MOUNTAIN GLACIERS © Exrent exouperated

k ‘pg o] FERIGE S TAL DEPOSHS ON MOUN I'AIN TOPS - Primarity

A reriev ared by boutdee betts and’ patierned ground where frost

action was anteesve during the glaratinns. Extent and boundarins approximate,
qraded lateraliv o steay retiduum and colluvium

~ AVALANCHE DEPOSITS —--Bnuldny, some are isg concentrates

v
2 of houldars where lin' gr.uned sediments have been d by
rrosion, Deposits nariaw and loag Jdownsiops; cammonly 10 to SN fr thick,
. Apparratly depaotited as mudflows g late Plristocene time when there were

s pecennial mountam snowhiclds, Frost acton AT the Lime was vigorous,
mddr‘n thaws could triger Hovds or mudiions on the mountainsides. Slow
movement downsiope may be reactivated in artihicial cuis through these deposits
tf water entrres the plane 0! shippage

FANDSEIDE DEPOSITS  —- Ahundant on slopes of Cretaceous
shale. Whereas avalanche deposits are elongy:* downsiopr, landilide
deposits are short downsicpe but wide plong the contour, Characirristically,
they rrtain & cap of the wava ar sandstone viaping inte the hiliside atop a steep
coltuvial-covneml shate stone. 'Stabihirad Landstides may he reactivated if water is
aMlowed to enter the plane ol shppage

MISCELLANEOUS UYPES OF GROUND

WASALY . Includes Lava Haws, Ly cnnrs, canes of scorie, nacks,
e lictds of scorar, l"n'tlnluunully Duatrenary arid ixte Tertiary,
10mr young rnough 1o have o hening and retmned their

origenat structures and shapes are rummnuly n~Iruwf to as malpais (Spanish, bad
around). Inctudes gome  Tertiary  hasaly that conyncuously controls the to-
pography, Locally covered by loam b, eolian deposits, llb, stresm deposits).
Thrse older surlaces are mose deepty eroded, titlied, and fsulted. individust flows
gearcatly Iese than 50 ft thick; localty, soveral flows may aggregree a8 few
hundred feet thick, Commonly interhedded with volcamic ash ftuff), Excludes
Livas mantled by loess or other sedunents; such areas indicated by subscript fe.g.,
/b - dnarn over hasait; [s/h - fan sand over basalt), Boundaries shown sir adequate

QIR DENDROCK - Colluvium or other cover amounts (o less
than haif the aroa. OnIy fxtensive areas gre shown; age and rock
tvpe heyed hy symbol 10 State grologic map fr.g., Kd, Cretoceous Dakots Sand-
stone, Rs Trastic Santa Rosa Sandstons]. Many small amas omitted, indicated
haundares ane approximate. Prncipal formations and subscripts used are:

Og = Garuna Fimn, 1KY - Raton Fm,
Obt — Bandeticr Tull IKoa ~ Ofjo Alamn Sondstone
e~ Rhyolir Bovs Ky - Valcanics of Cretacaous age;
. Vel = Upper Sante Fe Genup various composition
Ol - Sunts Fr Group, unatvided, K\f - Kirtland Shale and Fruitisnd Fm,
and related formatinns Kpe - Prcturd Cliffs Sandstone
Oy - Gelo Conglomeratn K| - Lrwes Shate
Ty ~ Oartiria Fim. Kmv - Crataceous sandsione and shale,
153 - wwr Santy Fre Group mostly Mesaverde Fr,
Te o Chuska Sartdatore Kcly - Chitihouse Sandstone
Vo Alluawral aod lacusten » Kpb - Paint Lookout Sandsiune
drpers K« - Cretacrous shale
I'ca = Cacson Canglomeratr {groe. Kg - Galtup Sandstone
rally rquivatent to Los Km  Mancos Shale
P £, Kd - kot Sandstone
Spi Pcunes tatl b urassie, undhvichsd
Ep = Potose volrame series Sy - Marrson o,
Ty~ Jertrary volcan: Jz - Zum Sandstone
Dot Em, in SW; !l R, J = Troasss v Jurassic, unditferen-
ame pro-and post Datd teetad
VOl A seqin e et R~ Ternssee, tenefifforentiatnd
Phis - Biare e taun Fin rer yon Sanditore
Ig - Gatesteo {4 heerie Fre
Ty - S dowe s ¢t Ho-a Sanditone
In - Noctnnente £, . NN
T = Tetovey sedomenary fore Actscop Graop
rtuy o Ratoo d stect F Sonr Anefres Fmi. flime<tona)
1\'|vr = Podinn Convan Fm I i wta Sandstone
Ka — Animat £ | e« arer Fm

: ([ OF NEW MEXICO

R e Bt e e oy . o w e o e e 4
PSSR e L e e s e o o S R RN TION POR L OTOTICHMRPS IO AT
' [3
’. Vo -~ LAKE ANTYPEAYA DY 1S Py - Yeso Fm. PP - Pcnmn, Pennsyivenisn
- N Mevrn nae Live birds of e fon addition to thase forming R : ;::‘.:"; « D — Missixsippian, Devonian
e o Wl e s The oiset e ey pasity wvere laid down in Pal ~Polcwoi:" divide ¥ O, €~ Silurian, OIdrMcmn Cambrian
Fterstoeene Lk ot Hooead stased Basns iy sk by plapas, Moy of thase P o - wndivided , = Precambris,
hpresars o the dies i Racne e 0l ot (Laay A% S numiernas are the 50- me -~ ;d' 'Ll";"m"' #nd Sendis —~ Grenitic, "‘""f‘. and intrusive
Churtat waltons” of e Gont Prese e the ta Formistion, m., undivided rocks of various ages

Oisturbed ground. Mostly urban aress large enough to show on
state base; farmed lsnds excluded. Includes airports, mined aress,
tadings dumps, and feediots, incompletely shown

X Qpen pits for road fill, sand, gravel, caliche, or other sggregsres

a Playa-iake dcpressions. Mostly small closed basins produced by
solian activity and local solution subsidence
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Surficis! peology vonce, rigin, distribution, end slynlﬂcm of
deposits and 10ils 8t or nesr the surface. Complataly bare bedrock forms

probably less than 8 percent of New Mexico's land surfsce; consequently

surticial materials form by far the lsrgest and most-used part of the ground - .

around us. Several sspects of surficisl geology that contribiute significantly to
an under ding of our i are water yielding proper ties of the ground;
its susceptibility to flooding snd erosion. its susceptibility to such harerds ez
Iandslides, avalsnches, and earthquskes; easa of excsvation; suitability for
[{ i and road ilding; agricull ! potentisl, including suitability for

it ge; and mii ! potentiat

Swhclnl materisls tommnnly are poorly consolidated, consitiing pertly
of bwd d In situ {resi }, but mostly of sediments derived by
erosion and trangporred by water, wind, Ic- or gravity Imass wasting) to » site
of temporary deposition before being further eroded and t1ansported downsiope

Four major ur-porlu of aurhrlni materialy are distingi::shed on the mep by
color: 7 t deposits, transported deposits, snd miscel-
fanenus types of wmmd

RESIDUAL MATERIALS

als generally formed in pisce, including: residuum formed in situ by
wearhering of & parent formation; caliche; travertine and related mring deposits;
shale or sandstone baked by coal beds buening in situ (clinker); karst and relsted
depmm in nnh. and ths following, which are not distinguished on the map -
otganic dep desert p  cave deposits: and desect varnish

RESIDUUM

In New Mexico, residuum tends to be thin, generally less than 2 It thick --
rarely a8 much a2 5 1. Texture depends upon composition of parent rock, and
rangrs from clay to cosrse sand, texture may be bouldery in granitic aress. Areas
shown 8s residuum include small outcrops of parent rocks and some alluvist or
eolian deposits either mistaken for residuum or too small to show on the map.
These mareri re predominsntly of late Pleistocene {Wisconsinan) or Holocene
age. Ground is hummocky with siopes less than [0 percent, scattered small
outcrups of resistant beds form small ledges

m LOAMY RESIDUUM —— Texrure variable -- mixad clly, n/l 'nd
sand. Thickness | to 5 11, Parent I i fine grained,

and identilied by subscripts. Where clayey, this residuum genersily containg
apprrecisbie amounts of swelling clay and is highly susceptible to sodium
exchange, aspecislly over the Chinle Formation (subscript Trc), Cretaceous shale
{subscript KsN, and Tertisry clayey valcanic formauons, Siopes locslly 10
percent and subject to washing. Although the unit is distinctive, the indicated
boundaries sre approximate

STONY RESIDUUM — Stony resid woth i
sand snd silt, Thickness mostly less than 3 fr. ruuun nrubll
ding an parent erial, indit ! by subscript. B o

with co and 13

I/b STONY LOAM OVER Ih\\l\l 1 - — Lithology highly variable;

locally abundi clay and silt, probably locsual; stones bassitic,

mostly rough scorise or angular blocks and liakes. Includes sliuvium slong small .
washes; numerous basalt mounds and low scarps along some washes and at edges
of flows; thickness generally less than 3 1. Surface smnoth; slopes usually less
thon 5 percent except at sides of weshes, hases of vniconic cones lincluding
spatter cones), and sdges of flows. Not subject to uvtn erosion, Boundaries
indicated are fairly well defined despite jab logy, ies with
ailuvium are spproximare

I 'rs '] SANDY OR SANDY LOAM RESIDUUM —— The shallow sandy

or ssndy tilt are h by suhscripts (e.p.,
n/Kd, sandy residuum over Dakote Sandstone). Thickness commonly 1 It
Subject to wind erosion where vegetetion is sparse; minimal washing. A distine-
tive unit with sdequate boundaries, except in tha San Juan Biun and slong the
Conadisn River

- "gw’ A GYPSIFEROUS AND SANDY RESIDUUM ALONCG PECOS RIVER
; Iy VALLEY -— Parent matarial Artesia (Pat) and relan-d formations.
Rarely over 2 ft thick. Numerous small outcrops ol gypsum thinly mantied by
loose sand with or without small pobbles. A distinctive unit; boundaries
are spproximate

ihis RFSIDUUM ON LIMFSTONI — Widesprear! on esst slope of
! esa, and fianks of Zuni .
Mowuum less unnun on Cmucaous limestone beds suuth of Raton. Stony

and blocky, p wefl writh calch carbonata; little subject 10
erosion, Slopn nnnm steeper than most residuum, rh:ckncu wnaully Ion than
2 11, rerely a8 much 91 8 11, A inctive unit; o

CALICHE,

CALICILE - -- Parily indurated rone of calcium carhonate accumus
In:on formed in upper layers of surficial deposits; 2 to 10 fe thick,
ly lain b, indbdl sand. Much caliche shown on the map consists
of tough, sllbbv surlace layers underiain by calcium carbonate nodulﬂ that grade
downwerd (0 libers and weintets, Epeciatly well developed in Basin and
Range and Great Plains parts of the state. Thick caliches {locatly >20 It} assoch
ated with undissecied Migh Pleing sursiaces of the Great Plains commanly comprise
an upper of saveral ted rones interiaycred with reddish
toamy peleoso! horirons over 8 basal caprock rone develoned on Ogalleia (To)
wediments. Forms on various types ol perent formations, indicnind by subscripts.
The extensive caliche along Rio Salado northwest of Socorro 15 partly a traverting
depasit, Whare buried by sand, the caliche is identified by subsrrpt ca A distincte
tive unit; boundaries are well delined where the caliche forms rimrock and spprox-
imate where exposed in deflation hollows, Where thick and well indurated, caliche
s quarried for road metal and other sggregate, subject to minimal erosion

SPRING DEPOSITS

TRAVERTINE AND RELATED DEPOSITS - Most deposits

shown have been formed at springs discharging water hotter
than 100°F (34°C). Travertine mounds and benches to 50 It high. Deposits st
east base of Mesa Lucero may not have been created by hot springs

CLINKER

Y COAL ASH AND VITREFIED SIFALE AND SANDS FONE
FUSED NY BURNING COAL BEDS - Incompletely
ignite spontaneously, by lightning or ground frre. Depending
ility, the cosl may burn tens of leet back into the ground.
Common in cosf-bearing formations of San Jusn Basin and Raton district,
Used for road metal

KARST DEPRESSION DEPOSITS

KARST-RELATED DEPOSITS —— Underground solution of lime-

stone and gypsum produces caverns or smalier subsurfoce vaids, and
causet roof-rock collapse, forming closad karst depressions (vink holes) at the surf-
ace, mantied with dlocks of the roof rock, Widuprnd in San Andres formnnon
{subscript Pea) north of the Sac ins and on C Mess,

Sinks commonly 50 {1 deep and 500 to 1,000 It wids, Similar daposits composed . -

of siumped gravel snd alluvium along the Pecos River walley are attributed 10
solution of undnlwnp gvosum or onm salts, Slumpld beds dip | to 8 degrees
into the dep ion: may be ¢ tain by d gravels, Thick 10 300 12,
f , extent and boundaries, lsrgely derived

A h thess are i
from m- 1/250,000 quadrangle maps, sre approximate
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PLATE 1. GEOLOGIC MAP OF SOUTHERN LEA COUNTY, NEW MEXICO
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103°10'
COUNTY

32°00'

R.38 E.

Geology by Alexander Nicholson,dr.,|953-4.
Contours on buried red-bed surface
compiled by Alexander Nicholson,Jr.,

Alfred Clebsch, Jr., and S.R. Ash from
shothole logs, 1960,
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PLATE 2. GROUND-WATER MAP OF SOUTHERN LEA COUNTY, NEW MEXICO



Pleistocene ond Recent

-Pliocene

Sand

Thin cover of drift sand in most places;
locally dunes 20- 40 feet high

Qal

Atluvium

Sand and gravel along dry washes; silt
ond sand in loke beds; includes some
wind - deposited sand around depressions

e,

Ogallala formation

Chiefly sand, poorly to well-cemented with
calcium carbonate; contains some clay,
silt, and gravel; capped in most places
by caliche

<\

QUATERNARY

TERTIARY

EXPLANATION

Upper Triassic
..

X

Ku

Cretaceous rocks, undifferentiated

Slumped blocks of buff, tan, or
white fossiliferous limestone

AR
35

Dockum group

1
Rd
1

C-Chinle formation, red and green claysfone,
minor siltstone, and fine-grained sandstone;

RS- Santa Rosa sandstone, red fo white

poorly sorted, coarse-grained, crossbedded
sandstone; RA -rocks of the Dockum group,
undifferentiated

Contours on the red-bed surface
Dashed where approximate or inferred.

Contour interval 50 feet. Datum
mean sea level

/\

CRETACEOUS

TRIASSIC

y
3
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E
;






Upper figure is depth fo water; lower
figure is depth of well. Open circles
gre wells finished in Tertiary or
Quaternary rocks; solid circles are
wells finished in Triassic rocks

- _2925— — T —~
SJz

Water -table contour in Tertiary or
Quaternary rocks

Daoshed where inferred or uncertarn.
Contour interval 25 feet. Datum
mean seg /evel

Water well

EXPLANATION

F = Flowing

R = Reported
P

D= Dry

?

>= More than
<= Less than

—

Water-table or piezometric contour on

water body in Triassic aquifers

Dashed where inferred or uncertain.
Contour interval 100 feet. Datum
mean sea leve/

= Water level measured while pumping

= Uncertainty as to aquifer

(See tables 6 and 7 for

detailed well data.)

— SRR D SUNED  emae

Approximate position of boundary
between Triassic rocks and saturated
Tertiory and Quaternary rocks









