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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD
Sent: Wednesday, July 20, 2016 3:26 PM
To: ‘David.Alvarado@basicenergyservices.com’; 'gandy2@leaco.net’;

'james@pabservicesinc.com’; Jerry@Pyotewatersystems.com’;
'tboone@keyenergy.com’; 'Garymschubert@gmail.com’; 'tony@waternex.com'

Cc: Griswold, Jim, EMNRD; Whitaker, Mark A, EMNRD; Inge, Richard, EMNRD
Subject: New Mexico UIC Class Ill Brine Well MIT Scheduling with Completion by December 30,
2016

Ladies and Gentlemen:
UIC Class Il Brine Wells:

Basic Energy Services: BW-002 (Last MIT: 8/28/2012)

Gandy Corporation: BW-004 (Last MIT: 10/18/2011) & BW-022 (Last MIT: 10/18/2011)

Key Energy Services, LLC: BW-028 (Last MIT: 9/10/2010)

Pyote: BW-027 (MITs on 2-Well System Last MIT: 2/25/2010) & BW-030 (Last MIT: 12/28/2010)
Standard Energy: BW-008 (Last MIT: 11/16/2010)

HRC: BW-031 (Last MIT: 8/13/2009)

Good afternoon. It is that time of year again to remind operators that their MITs for this season must be completed by
12/30/2016. The list of permittee names w/ associated brine wells are provided above and as in the past, the OCD District
Offices (see information provided below) attempt to schedule MITs logistically based on their busy schedules. You must
submit a signed C-103 Form describing your MIT for OCD District Office approval.

Please contact your OCD District Office (see contact info. below) to schedule your MITs based on the County that your
wells reside.

Mark Whitaker (Hobbs District Office)
Richard Inge (Artesia District Office)

Operators are aware of the annual formation MIT (4-hr @ 300 psig or less depending on historical pressure and TD of
well) and every 5-yrs. or after well workover. EPA MIT (30 min. @ 500 psig). Operators need to review well MIT
records for the type of MIT it will run this year and inform the OCD District Office of any issues or concerns associated
with this season's MIT.

Also, Permittees should review your Discharge Permits for expiration. If your permit has expired or will soon expire,
please contact me to discuss your situation(s).

You may access your well information on OCD Online either by API# and/or Permit Number at:

http://ocdimage.emnrd.state.nm.us/imaging/AEOrderCriteria.aspx and
https://wwwapps.emnrd.state.nm.us/ocd/ocdpermitting//Data/Wells.aspx.

For information on New Mexico's UIC Program and training information, please go to:
http://www.emnrd.state.nm.us/OCD/publications.html.

Please contact me if you have questions. Thank you in advance for your cooperation in this matter.

Carl J. Chavez, CHMM



Environmental Engineer

Oil Conservation Division- Environmental Bureau

1220 South St. Francis Drive

Santa Fe, New Mexico 87505

Phone: (505) 476-3490

Main Phone: (505) 476-3440

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: www.emnrd.state.nm.us/ocd

Why not prevent pollution, minimize waste, reduce operation costs, and move forward with the rest of the Nation? To see
how, go to “Publications” and “Pollution Prevention” on the OCD Website.




NOTICE OF PUBLICATION

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

Notice is hereby given pursuant to New Mexico Water Quality Control Commission Regulations (20.6.2.3106
NMAC), the following discharge permit application has been submitted to the Director of the New Mexico Oil
Conservation Division (OCD), 1220 S. Saint Francis Drive, Santa Fe, New Mexico 87505, Telephone (505)
476-3440:

(BW-27) Mesquite SWD, Inc., PO Box 1479, Carlsbad, New Mexico 88221 has submitted an
application for renewal of the discharge plan for the brine station located in Section 23, Township 22
South, Range 27 East, NMPM, Eddy County, east of Otis, NM. Fresh water is injected into the
subsurface at a depth of approximately 1,064 feet thereby solution mining salt. The extracted brine
has an approximate dissolved solids concentration of 350,000 mg/l. The brine is stored in above-
ground tanks for use by the oil and gas industry. Groundwater most likely to be affected by a spill
or leak is at a depth of approximately 50 feet with a total dissolved solids concentration of 4,000
mg/l. The plan addresses how spills and leaks will be managed in order to protect fresh water.

The OCD has determined that the application is administratively complete and is preparing a draft permit. The
OCD will accept comments and statements of interest regarding this application and create a facility-specific
mailing list for persons who wish to receive future notices. Persons interested in obtaining further information,
submitting comments or requesting to be on a facility-specific mailing list for future notices may contact the
Environmental Bureau of the Oil Conservation Division at the address given above. The application may be
viewed at the above address between 8:00 a.m. and 4:00 p.m., Monday through Friday, or at the OCD web site
http://www.emnrd.state.nm.us/ocd/. Persons interested in obtaining a copy of the application may contact the
OCD at the address above. Prior to ruling on any proposed discharge permit or major modification, the Director
shall allow a period of at least thirty (30) days after the date of publication of this notice, during which
interested persons may submit comments or request the OCD hold a public hearing. Requests for a public
hearing shall set forth the reasons why a hearing should be held. A hearing will be held if the Director
determines that there is significant public interest.

If no public hearing is held, the Director will approve or disapprove the proposed permit based on information
available, including all comments received. If a public hearing is held, the director will approve or disapprove
the proposed permit based on information in the permit application and information submitted at the hearing.

Para obtener mds informacién sobre esta solicitud en espafiol, sirvase comunicarse por favor: New Mexico
Energy, Minerals and Natural Resources Department (Depto. Del Energia, Minerals y Recursos Naturales de
Nuevo México), Oil Conservation Division (Depto. Conservacio n Del Petréleo), 1220 South St. Francis Drive,
Santa Fe, New México (Contacto: Dorothy Phillips, 505-476-3461)

GIVEN under the Seal of New Mexico Oil Conservation Commission at Santa Fe, New Mexico, on this 7 day
of October, 2009.

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

SEAL Mark Fesmire, Director



Griswold, Jim, EMNRD

From: Griswold, Jim, EMNRD

Sent: Monday, November 09, 2009 8:38 AM
To: 'khavenor@ georesources.com'’
Subject: BW-27

Dr. Havenor,

Carl Chavez forwarded to me your email of Nov. 6 regarding public notice requirements (specifically the posting of signs)
with respect to renewal of Clay Wilson’s brine well permit, BW-27. Under the NM Water Quality Contro! Regulations
(20.6.2.3108 B (1) NMAC) the public notice otherwise posted in the local newspaper must also be put on signs in both
English and Spanish. Each sign must be at least 2 by 3 feet in size. One sign needs to be posted in plain sight at the
facility for at least 30 days. Another similar sign needs to be posted at another public location off-site (such as at a post
office). Verification of these signs be posted must also be provided to the OCD. This can be accomplished using
photographs, digital or otherwise, which you can forward to me. Verification of the newspaper advertisement must afso
be provided to the OCD.

Jim Griswold

Senior Hydrologist

Environmental Bureau
ENMRD/Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
direct: 505.476.3465

email: jim.griswold @state.nm.us




Griswold, Jim, EMNRD

From: Clay Wilson [claylwilson@ pccnm.com]

Sent: Tuesday, December 22, 2009 10:47 AM

To: Griswold, Jim, EMNRD

Subject: Fw: Carlsbad Brine

Attachments: 12-22-09 022.JPG; 12-22-09 023.JPG; 12-22-09 024.JPG; 12-22-09 025.JPG; November 09
001.JPG

Jim,

1 got the sign up today 22 of December 2009 will keep up for the 30 days or longer it took them all this time to make
it What else do | need to do for you,l will put a flyer at the BLM office in the mourning.

I could not get the picture of me deleted

Have a Merry Christmas.

Thanks

To: claylwilson @pccnm.com
Sent: Tuesday, December 22, 2009 10:30 PM
Subject: Carlsbad Brine

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot
Email Security.
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Chavez, Carl J, EMNRD

From: Griswold, Jim, EMNRD

Sent: Friday, January 08, 2010 5:03 PM
To: Clay Wilson

Cc: Chavez, Carl J, EMNRD
Subject: Mesquite brine well (BW-27)
Clay,

This email is to memorialize our telephone conversation of this afternoon regarding requirements under Discharge
Permit BW-27 for Mesquite’s brine production facility located east of Otis, NM. It will be helpful for you to review the
last permit renewal paperwork with the approval conditions that was issued to Mesquite on 7/5/05. As part of those

approval conditions an Annual Report must be filed with the OCD by the first day of January of each year. That report
needs to contain:

1. The volume of fresh water injected and the volume of brine produced on a monthly basis for each month of the
year. We now have monthly brine production data from January of 2004 thru December 2009. We only have
annual freshwater injection over the same time. Mesquite needs to continue its efforts to get historic
information, hopefully going all the way back to when the facility first went into production back in early-1995.

2. The results of independent lab analyses of both the fresh water and brine. Those samples need to be assayed
for pH, total dissolved solids, anions and cations (fluoride, chloride, nitrate, nitrite, phosphorus, and sulfate) by
Method 300, and dissolved metals (arsenic, barium, cadmium, calcium, chromium, lead, magnesium, potassium,
selenium, silver, and sodium) by Method 6010

3. Information on the size and extent of the cavern and geologic/engineering data demonstrating that continuation
of operations will not result in significant surface subsidence or cavern collapse. Sonar surveys can provide this
information if they are run properly. If the sonar cannot be run, then the historic brine production might be the
only other data we can look at. If the sonar is undertaken, whether or not it works in defining the cavern, a
casing MIT must be run before returning to production. That MIT and the sonar survey shouid be witnessed by
OCD personnel. If the sonar appears successful, the production data requested in item 1 may not be as critical,
but please work to get it nonetheless.

it is very important that you send me a letter formally asking for a time extension to get this work completed before
3/1/10 and submitted in your annual report. The OCD can allow this extension for good cause as you have attempted to
meet the 1/1/10 deadline. Thanks.

Jim Griswold

Senior Hydrologist

Environmental Bureau
ENMRD/Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
direct: 505.476.3465

email: jim.griswold@state.nm.us




Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Friday, January 08, 2010 6:19 AM

To: Griswold, Jim, EMNRD

Cc: ‘Clay Wilson'; VonGonten, Glenn, EMNRD

Subject: FW: UIC Class Il Well Annual Report Schedule for Submittal & Content REMINDER- 2010
(BW-027)

Jim:

| see this morning after reviewing the correspondence file online that Mr. Wilson submitted some production data from
2004 to 2009, since he became the new owner of the facility.

It appears from summing up the 2009 information from the two-well system provided by Mr. Wilson from 2004 - 2009, we
know the following:

Total Brine Produced (Dunaway #1) ~ 3,752,155 bbls.
Total Fresh Water Injected (Dunaway #2) ~ 4,525,159 bbls.

Mr. Wilson, by receipt of this e-mail, it appears that you may need to seek out the prior production information from the
well(s). |think it would be beneficial for you to seek out the previous owner of the well for the production records prior to
2004, since as the purchaser of the well, you were obligated to review the records and retain them as your records during
the transfer of well process, etc. From my recollection, you were also unable to sonar the well(s) due to mechanical
issues, which makes the production information more vital to have. You may also contact Jim Griswold to discuss other
potential geophysical methods to determine the cavern size and configuration in lieu of production data.

Please contact me if you have questions. Thank you.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Qil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications”)

From: Chavez, Carl J, EMNRD

Sent: Thursday, January 07, 2010 5:11 PM
To: 'Clay Wilson'

Cc: Griswold, Jim, EMNRD; VonGonten, Glenn, EMNRD

Subject: RE: UIC Class IIT Well Annual Report Schedule for Submittal & Content REMINDER- 2010 (BW-027)

Clay:

Re: Annual Reporting: Total Brine Production (448,377 bbls) and Total Fresh Water Injection (359,177 bbls)

The OCD appreciates the information that you sent in ord’el to sa’usfy Sectlons 7 and 8 of your dlscharg&empermnt' howeverf

itthe hnstory of yout two-

. system i |
your brine well productlon system. The OCD is also: uestmgganalyhca‘f ds

You are aware of the two brine well collapses in New Mexico in 2009 and the OCD and USEPA certainly want to be more
progressive in our evaluation of brine production wells in New Mexico in order to better protect public health and safety.

1



Based on the history and current situation with brine production wells in New Mexico, the OCD with the assistance of
brine well operators are evaluating the age of the brine production well or system, its construction, injection/production
volumes, annual mechanical integrity testing, chemical data from produced brine, and cavern configuration through sonar
testing where possible to better assess risk from brine well operations in New Mexico. When it is not possible to conduct
a sonar test, the injection and preduction data becomes the main tool for the OCD to estimate the size and volume of salt
cavern for “maturity” and/or the protection of human health, public safety, and the environment (USDW).

7. 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 in an annual report due on the first day of January of each year.

8. Analysis of Injection Fluid and Brine: Provide an analysis of the injection fluid and brine with each annual report.
Analysis will be for General Chemistry (method 40 CFR 136.3) using EPA methods.

Please confirm that you have received this e-mail and submit the information to the OCD by close of business on Monday,
February 8, 2010.

Thank you in advance for your cooperation and effort to help protect human health, public safety and the environment
from your brine well operation in New Mexico. Please contact me if you have any questions.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez @state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Poliution Prevention Guidance is under "Publications")

From: Clay Wilson [mailto:claylwilson@pccnm.com]
Sent: Thursday, January 07, 2010 4:12 PM
To: Chavez, Carl J, EMNRD

Subject: Re: UIC Class III Well Annual Report Schedule for Submittal & Content REMINDER- 2010

Carl,

Here are the totals of brine and fresh water from Mesquite SWD Inc BW- 27. Thru 1-1-2009 to 12-31-2009.
Total brine 448,377.00 bbls

Total fresh 359,177.00 bbls

| think this all that you need from Mesquite at this time if I"m wrong please let what else you will need.

Thanks

Clay

iginal Message -----
From: Chavez, Carl JEEMNRD i 0 v
To: Prather, Steve ; gandy? @leaco.net ; James Millet
garymschubert @agol.com ; Gary Schubert

Cc: Griswold, Jim, EMNRD ; VonGonten, Glenn, EMNRD ; Sanchez, Daniel J., EMNRD

Sent: Wednesday, November 18, 2009 2:02 PM

Subject: UIC Class Il Well Annual Report Schedule for Submittal & Content REMINDER- 2010

Gentlemen:



Good morning. You may recall an e-mail message from me this past Summer alerting you to the reporting provision of
your current discharge permit {permit) and how the New Mexico Oil Conservation Division (OCD) is stepping up its efforts
to track reporting under issued permits.

Please find attached a spreadsheet listing the dates that OCD expects to receive your Annual Reports and/or any
reporting requirements from your permit. If you are an operator with limited reporting requirements based on your permit,
you are welcome to follow the format and content required from more recent permit renewals issued by the OCD, which
are more comprehensive and constitute a report, Any renewed permits will likely require similar content anyway.

Please plan on meeting the Annual Report submittal dates in January of 2010 as failure to submit the report will
constitute a violation under the Federal Underground Injection Control (UIC) Program and reporting to the United States
Environmental Protection Agency, which could result in the shut-in and/or plug and abandonment of your brine
production well.

Please contact me if you have questions. Thank you in advance for your cooperation in this matter.

Carl J. Chavez, CHMM

New Mexico Energy, Minerals & Natural Resources Dept.
Oil Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505
Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm
(Pollution Prevention Guidance is under "Publications")

CC: Brine Well File “Annual Reporting”

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution
is prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are
not the intended recipient, please contact the sender and destroy all copies of this message. -- This email has
been scanned by the Sybari - Antigen Email System.

Confidentiality Notice: This e-mail,including all attachments is for the sole use of the intended recipient(s) and
may contain confidential and privileged information. Any unauthorized review,use,disclosure or distribution is
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not
the intended recipient, please contact the sender and destroy all copies of this message.

This email has been scanned using Webroot Email Security.

This inbound email has been scanned for malicious software and transmitted safely to you using Webroot
Email Security.




Chavez, Carl J, EMNRD

From: Griswold, Jim, EMNRD

Sent: Thursday, January 07, 2010 6:37 PM
To: Chavez, Carl J, EMNRD

Subject: Mesquite brine well (BW-27)

Carl,

Clay Wilson previously provided me with monthly production and annual injection data from January 2004 thru October
2009. We are both trying to obtain earlier information (brine production began in September of 1993) from the prior
owner (Scurlock Permian, which was actually owned by Plains Pipeline).

Jim Griswold

Senior Hydrologist

Environmental Bureau
ENMRD/Oil Conservation Division
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
direct: 505.476.3465

email: jim.griswold @state.nm.us




Mesquite SWD, Inc.
P.O. Box 1479
Carlsbad, NM 88221-1479

11-10-2009,

Jim Griswold

OCD Santa Fe

1220 South St. Francis Drive
Santa Fe, NM 87505

Dear Jim;

[ have attached a schedule which includes the barrels of brine and the fresh water used
from the Dunaway #1, API 39-015-28083, Section 23 Township 22S Range 27E, Brine
well #27. | have provided the monthly barrels of brine used from 2004 through 2009.
However, | could only provide the annual usage of fresh water.

I could not find any information on Scurlock Permian Production. There was no
information in the well file when we purchased the brine station from them.

Mesquite SWD, Inc. has installed a barrel counter to monitor the fresh water being
injected. Mesquite will be able to send you a quarterly report on the amount of fresh
water being injected and the number of barrels of brine produced.

If there is anything else [ can help you with, just let me know.

Thank you, y

ﬂépﬂ%/wﬂ
Clay L. Wilson
President



January
February
March
April

May

June

July
August
September
October
November
December

2004

13174
19540
36299
26511
30539
26737
31138
34938
38413
52208
53868
56186

Total BBL.'s Brine

2004
2005
2006
2007
2008
2009

Total F/IW
2004
2005
2006
2007
2008
2009

Mesquite SWD, Inc.

2005
56344
40873
56333
59298
51617
76355
51358
52769
47750
71932
66456
48890

419,552
709,975
812,846
733,758
627,647
245,238

545,417
922,967
1,056,699
823,072
817,827
314,279

2006

64631
55049
75690
40858
85069
82357
80894
79086
47406
71040
55763
66003

2007
64828
69488
66944
60048
61783
71981
67798
56234
46628
65980
48085
53967

Dunaway #1

Dunaway #2

2008

67113
40425
53350
40642
38265
46476
55656
60962
68395
65561
46620
44182

2009

44653
25080
24702
21882
19308
16317
18051
21855
20404
32986



Mesquite SWD, Inc.
P.O. Box 1479
Carlsbad, NM 88221-1479

11-10-2009

Jim Griswold

OCD Santa Fe

1220 South St. Francis Drive
Santa Fe, NM 87505

Dear Jim;

I have attached a schedule which includes the barrels of brine and the fresh water used
from the Dunaway #1, APl 39-015-28083, Section 23 Township 22S Range 27E, Brine
well #27. | have provided the monthly barrels of brine used from 2004 through 2009.
However, | could only provide the annual usage of fresh water.

I could not find any information on Scurlock Permian Production. There was no
information in the well file when we purchased the brine station from them.

Mesquite SWD, Inc. has inistalled a barrel counter to monitor the fresh water being
injected. Mesquite will be able to send you a quarterly report on the amount of fresh
water being injected and the number of barrels of brine produced.

If there is anything else I can help you with, just let me know.

Thank
ank you, /

Clay L. Wilson
President



January
February
March
April

May

June

July
August
September
October
November
December

2004

13174
19540
36299
26511
30539
26737
31138
34938
38413
52209
53868
56186

Total BBL's Brine

2004
2005
2006
2007
2008
2009

Total FIW
2004
2005
2006
2007
2008
2009

Mesquite SWD, Inc.

2005
56344
40873
56333
59298
51617
76355
51358
52769
47750
71932
66456
48890

419,552
709,975
812,846
733,758
627,647
245,238

545,417
922,967
1,056,699
823,072
817,827
314,279

2006

64631
55049
75690
49858
85069
82357
80894
79086
47406
71040
55763
66003

2007
64828
69488
66944
60048
61783
71981
67798
56234
46628
65980
48085
53967

Dunaway #1

Dunaway #2

2008

67113
40425
53350
40642
38265
46476
55656
60962
68395
65561
46620
44182

2009

44653
25080
24702
21882
19308
16317
18051
21855
20404
32986



NOTICE OF
PUBLICATION

STATE OF
NEW MEXICO
ENERGY, MINERALS
AND NATURAL
RESOURCES
DEPARTMENT
OIL CONSERVATION
DIVISION
Notlce is hereby given
that pursuant to New
Mexico Water Quallty
Contrgl Commission
Regulations
(20.6.2.3106  NMAC),
the following dis-
charge permit appli-
cation(s) ‘has -been
submitted to the Di-
rector of . the” New
Mexuco Oil Conserva-
‘Division
(“NMOCD) 1220 S.
Saint - Francis Drive,
Santa Fe; New Mexico
505, -Teléphone
(505) 476 3440:

(GW-397) . DCP Mid-
stream L.P;; 370 17th
Street, Suite 2500,
Denver, = Colorado
80202 has submitted a
new discharge plan
application for their
Rambo Compressor
Station located in
NW/4 SE/4 of Section
9, Township 21.South,
Range 27'East, NMPM,
Eddy County. The fa-
cility provides hatural
gas compression for
the locale gathering
system. Approxi-
mately 210
bbls/monlh of pro-
duced water, 420 bbis
of condensate, 550
gallons of wash water
and 800 gallons/year
of used oil are gener-
ated and stored in on-
site. _Groundwater
most likely to be af-
fected by a spill, Ieak
or accidental
charge is_at a depth
of approximately 1090
feet, with a total dis-
solved solids concen-
tration of approxi-
mately 76.9 ma/L.

(GW-049) Mr, Richard
Duarte, Principle Envi-
ronmental Represen-
tative, El Paso Natural
Gas Company, 8725
Alameda Park Drive
NE, Albuquerque,
N. M., has submitted a
renewal application
for the ’Frevmusly ap-
nrove dicscharae

<.. b Fe kbM,FAme@J

plan for their Blanco
A compressor station,
located in Section 11
& 14, Township 29
North, Range 11 West,
NMPM, San_ Juan
County. The facility
compresses natural
gas. Approximately
17000/gallons of en-
gine oil, 908 gallons of
inhibitors and 1000
gallons of gasoline
are generated and
stored in onsite,
Groundwater most
likely to be affected
by a spill, leak or acci-
dental discharge is at
a depth of approxi-
mately 14 - 39 feet,
with a total dissolved
solids concentration
of approximately 640 -
6700 ma/L.

(GW-021) Oxy USA
WTP Limited Partner-
ship, 5 Greenway
Plaza, Houston TX
77046 has submitted a
renewal application
for the previously ap-
prove discharge
plan for their Indian
Basin Gas Plant, 329
Marathon Road,
County road 401,
Lakewood, N.M. lo:
cated in the NE/4 Sec-
tion 23, Township 21
South, Range 23 East,
NMPM, Eddy County.
The facility processes
natural gas. Oxy ac-
quired this facility
from Marathon Oil in
July, 2009. Approxi-
mately 200 bbis/day
of produced water,
195 bbis/day of proc-
ess effluents and 50
bbis/day of waste
water are generated
and stored in onsite.
Groundwater most
likely to be affected
by a srlll leak or acci-
dental discharge is at
a depth of approxi-
mately 15 - 25feet,
with a total dissolved
solids concentration
of approximately 380 -
5900 mg/L.

(BW-8) Salty Dog, Inc..
PO Box 2724, Lubbock
Texas 79408 has sub-
mitted an application
for renewal of the dis-
charge plan for their
brine station located
in _Section 5, Town-
ship 19 South, Range
36 East, NMPM, Lea
County, NM. G'round-

water pumpea rrom
the regional aquifer is
injected into the sub-
surface at a depth of
approximately 1,871
teet thereby solution
mining salt. The ex-
tracted brine has an
approximate dis-
solved solids concen-
tration _of 350,000
mg/l. The brine is
stored
above-ground tanks
for use by the oil and
gas industry. Ground-
water most likely to
be affected by a spill
or leak is at a depth
of approximately 70
feet with a total dis-
solved solids concen-
tration of 400 mg/|
The plan addresses
how spills and leaks
will be managed in or-
der to protect fresh
water.

(BW-25) Basic Energy
Services, LP , PO Box
10460, Midand, Texas
79702 has submitted
an application for re-
newal of the dis:
charge plan for the
brine station located
in Section 20, Town-
ship 25 South, Range
37 East, NMPM, Lea
County, east of Jal,
NM. Fresh water from
the city is injected
into the subsurface at
a depth of approxi-
mately 1,100 feet
thereby solutlon min-
ing salt. The ex:
tracted brine has an
approximate dis-
solved solids concen-
tration of 350,000
mg/l.  The brine IS
stored
above-ground tanks
for use by the oil and
gas industry. Ground-
water most likely to
be affected by a spill
or leak is at a depth
of approximately 40
feet with a total dis-
solved solids concen-
tration of 875 mo/l
The plan addresses
how spills and leaks
will be managed in or-
der to protect fresh
water.

(BW-27) Mesquite
SWD, Inc.,, PO Box
1479, Carlsbad, New
Mexnco 88221 has sub-
mitted an application
for renewal of the dis-
charge plan for the
brine station located

lOI%/oﬁ

in Section 23, Town-
ship 22 South, Range
27 East, NMPM, Eddy
County, east of otis,
NM. Fresh water is in-
jected into the sub-
surface at a depth of
approximately 1,064
feet thereby solution
mining salt. The ex-
tracted brine has an
approximate dis-
solved solids concen-
tration of 350,000
ma/l. The brine is
stored in
above-ground tanks
for use by the oil and
gas industry. Ground-
water most likely to
be affected by a spill
or leak is at a depth
of approximately 50
feet with a total dis-
solved solids concen-
tration of 4,000 ma/l.
The plan addresses
how spills and feaks
will be managed in or-
der to protect fresh
water.

The NMOCD has de-
termined that the ap-
plication is adminis-
tratively complete
and has prepared a
draft permit. The
NMOCD will accept
comments and state-
ments of interest re-
garding this applica-
tion and will create a
facility-specific mail-
ing list for persons
who wish to receive
future notices. Per-
sons interested in ob-
taining further infor-
mation, submitting
comments or request-
ing to be on a
facility-specific mail-
ing list for future no-
tices may contact the
Environmental Bureau
Chief of the Qil Con-
servation Division at
the address given
above. The adminis-
trative completeness
determination and
draft permit may be
viewed at the above
address between 8:00
a.m. and 4:00 p.m.,
Monday through Fri-
day, or may also be
viewed at the NMOCD
web site
http://www.emnrd.st
ate.nm.us/ocd/. Per-
sons interested in ob-
taining a copy of the
application and draft
permit may contact
the NMOCD at the ad-
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Brior to rullng on any
proposed discharge
permit or major modi-
fication, the Director
shall allow a period of
at least thirty (30)
days after the date of
publication of this no-
tice, during which in-
terested persons may
submit comments or
reguest that NMOCD
hold a public hearing.
Requests for a public
hearing shall set forth
the reasons why a
hearing should  be
held. A hearing wiil be
held if the Director
determines that there
is significant public
interest.

Hf no public hearing is
held, the Director will
approve or disap-
prove the proposed
permit based on in-
formation available,
including all com-
ments received. If a
public hearing is held,
the director will ap-
prove or disapprove
the proposed permit
based on information
in the permit applica-
tion and information
submitted at the
hearing.

Para obtener més in-
formacién sobre esta
solicitud en espan_ol,
sirvase comunicarse
por favor: New Mex-
ico Energy, Minerals
and Natural Re:
sources Department
(Depto. Del Energia,
Minerals y Recursos
Naturales de Nuevo
Méxjco), Qil Conser-
vation Division
(Depto. Conserva-
cio'n Del Petroleo),
1220 South St. Francis
Drive, Santa Fe, New
México (Contacto:
Dorothy Phillips,
505-476-3461)

GIVEN under the Seal
of New Mexico Oil
Conservation Com-
mission at Santa Fe,
New Mexico, on this
7th day of October
2009.

STATE OF NEW MEX-
ICO

QiL CONSERVATION
DIVISION

SEAL
Mark Fesmire, Direc-

tor
Legal#
Pub. October 13, 2009



Mesquite SWD, Inc.
P.O. Box 1479
Carlsbad, NM 88221-1479

Jim Griswold

NM OCD

1220 S. Saint Francis Drive
Santa Fe, NM 87505

July 29, 2009

RE: Discharge Plan Renewal for Carlsbad Brine Production Facility BW-027 Eddy
County

Dear Sir,

Attached is the renewal for Mesquite SWD, Inc. Brine Production facility. Also
enclosed is a check for the filing fee $100.00, check #3570.

If you have any questions please call me at 575-706-1840.

Sincegely, %

e
&4/0/ [ S7
Clay L. Wilson
President




District 1 3
1625 N. French Dr., Hobbs, NM 88240 State of New Mexico

Revised June 10, 2003

District II Energy, Minerals and Natural Resources Department o

1301 W. Grand Avenue, Artesia, NM 88210 Subl;]llt Olrl inal

District ITI 1 1 Tviel us 1 Copy

1000 Rio Brazos Road, Aztec, NM 87410 Oil Conservation DIYISIOH to Santa Fe

District IV 1220 South St. Francis Dr. 1 Copy tB'Appro(}))?fate
i t

1220 S. St. Francis Dr., Santa Fe, NM 87505 SaIlta Fe, NM 87505 1Stric 1CC

DISCHARGE PLAN APPLICATION FOR BRINE EXTRACTION FACILITES

(Refer to the OCD Guidelines for assistance in completing the application)

[] New K Renewal

I Facility Name: __Carlsbad Brine Facility

II.  Operator: Mesquite SWD, Inc.
Address: _P.O. Box 1479 Carlsbad, NM 88221
Contact Person: Clay Wilson Phone: 575-706-1840

II. Location: __SE /4 NW__ /4 Section __ 23 Township 22-S Range _27-E_

Submit large scale topographic map showing exact location.

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

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

VI. Attach a description of all fluid transfer and storage and fluid and solid disposal facilities.

VII. Attach a description of underground facilities (i.e. brine extraction well).

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

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

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

XI. CERTIFICATION:
1 hereby certify under penalty of law that I have personally 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 is true, accurate and complete. I am aware
that there are significant penalties for submitting false information including the possibility of fine and
imprisonment.

Name: Clay L. Wilson Title: President

Signature: %?///(/M Date: 7“ 15— m

E-mail Address: claylwilson@pccnm.com




A DISCHARGE PLAN

FOR

BRINE EXTRACTION FACILITIES

OF

MESQUITE SWD, INC.

Well site known as
CARLSBAD BRINE FACILITY

DUNAWAY NO. 1 AND DUNAWAY NO. 2
BRINE PRODUCTION FACILITY BwW-027

Located in

SE/4 NW/4 Sec 23 T-22-S, R-27-E
Eddy county, NM

Forni Rd. East of Highway 216
Carlsbad, NM
Prepared for compliance with

New Mexico Water Quality Control Regulations

1
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IV.

Facility Name: Mesquite SWD, Inc
Carlsbad Brine Station

(BW-027)

Operator: Mesquite SWD, Inc.
P.O. Box 1479
Carlsbad, NM 88221

Contact Person: Clay L. Wilson
505-706-1840

Location. SE /4 NW / 4 Section 23
T-22-SR-27-E

Eddy County, New Mexico

County Road 216
Carlsbad, New Mexico

(See Map Labeled Exhibit “A & C)

Landowner: Ray Dunaway Jim Dunaway
4307 Sycamore P.O. Box 81
Carlsbad, NM Taylor, AZ 85939
Jerry Dunaway Darlene Cowan
P.O. Box 424 440 Jensen

Snowflake, AZ 85937 Grants, NM 87020

Type and Quantities of Fluids Stored at this Facility:

No surface storage pits are in use at this facility

This facility stores fresh water and brine water produced from the underground salt
formation at site No other fluids are stored at this facility. Fresh water is produced
from a water well located at the facility and stored in an above ground 3000 Bbl cone
roof storage tank. This fresh water is pumped at a rate of about 90 BPH down the
tubing of either brine well. Salt brine is recovered up the tubing of the other well and
stored in seven 1,000 Bbl. internally coated, above ground, cone roof storage
tanks (Added 4-1000 Bbl brine storage tanks-new storage area lined with 40 mil
plastic, 7,000 Bbl total volume). These tanks are located inside a polyethylene
(Permalon Ply x-210) lined dike area. Exhibit “F”in Attachment Index shows
Containment Liner Design and

2
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Specification. The dike area is sized to hold more than 133%of the brine
tanks combined capacity. Volume of brine production is determined by
level of area oil and gas drilling activities and varies from month to month.

Fluid Transfer and Storage:

Fresh water is received into the 3000 Bbl above ground storage tank via
polyethylene pipe from fresh water well located at the facility.
Polyethylene pipe connects the fresh water down the tubing of the one
brine well at a rate of 90 BPH and normal operating pressure of 150 psi.
Brine water is produced up the tubing of the other brine well and delivered
into the seven above ground 1,000 Bbl. internally coated, cone roof, steel,
tanks through polyethylene pipe. Except the well, all piping is considered
low-pressure operation with pressure near tank head pressure that is less
than 40 psi. (Exhibit “B”)

Fresh water and brine water is transported from the site by tanker truck for
sale and use in oil and gas production operations. Tanker trucks are
positioned inside a polyethylene-lined dike loading arca to retain fluids in
the event abnormal condition results in a spill. Brine water flows at
storage tank head pressure through piping positioned above the
polyethylene liner to a header valve. Tanker truck mounted pumps are
connected to the header valve by a truck-mounted hose and the pump pulls
the fluid from the header valve and discharges it into the tanker. When
loading is complete, the operator closes the header valve and parts the
connection from the header valve with the pump still running in the “load”
position to empty the hose preventing spills or drips. As an additional
precaution, a drip barrel is located at the header valve to catch any drips
that might occur during the loading process. The truck driver is in charge
of the loading process and does not leave the loading area during the
transfer process. The driver fills out paper work and leaves a ticket for the
volume of brine or fresh water hauled on each load. The ticket volumes
are used 1n billing brine sales and comparing volumes of fresh water and
brine production for system integrity.

A water meter 15 located at the fresh water well and provides the volume
of fresh water used at the facility. The brine well injection pump is a
positive displacement pump. This pump generally pumps at the same flow
rate with minor changes in system operation. A pressure chart on pump
discharge provides pressure recording and pump run time. Run time
multiplied by pump flow rate



gives an indication of water volume pumped into the formation and brine
water recovered. Tank volume gauges, fresh water meter readings, pump
run time, and product sale tickets can be compared to give a general
insight into the integrity of the facility operation. The volume of fresh
water injected and the volume of produced brine are to be recorded
monthly and submitted to the OCD office in Santa Fe.

Tanks are above ground for visual leak inspection and detection. Storage
tanks and truck loading operations are located in poly-lined dike areas (see
attachments for designs and specifications) to contain any spillage that
may occur. Dike areas prevent run-off of storm water. Storm waters are
either allowed to evaporate or vacuumed up and hauled to an approved
disposal site.

Integrity testing of the well is conducted annually. Piping is pressure
tested at intervals not to exceed five years.

Water samples from the fresh water well are analyzed to check for
potential contamination.

Fluid and Solid Disposal;

No fluids or solids are disposed of at this site. All brine tluids are sold for
use in oil and gas production. In the event brine fluid disposal would be
required, the brine will be taken to OCD approved disposal well. Solids
such as chloride contaminated soils will be taken to an approved disposal
site.

General Closure Plan

Should it become necessary to abandon this brine production facility, the
well will be filled with brine water. The well will be plugged and capped
according to plans and specifications recommended by the OCD to meet

requirements for protection of groundwater.

All fluid and solids will be removed from the site and transported to an
approved disposal well, or tested for contaminants and hauled to an
approved disposal site.

Upon removal of all surface equipment, remediation and grading of the
facility will be done in a manner reflecting its original condition.

4
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Description of Underground Facility:

Underground facilities are limited to brine well casing and piping
constructed as shown on attachment. Drawing schematic labeled Exhibit
“D” and described as follows:

DUNAWAY NO. 1

288> 9 5/8” 36 1b. outside casing cemented bottoin to surface.
1064> 77 23 Ib. inside casing cemented bottom to surface.

1021° 2 7/8” 6.51b. Casing packer set and open ended at
bottom.

DUNAWAY NO 2

284> 9 5/8” 30 Ib. outside casing cemenied bottom to surface.
12317 77 23 lb. inside casing cemented bottom to surface.

1219° 2 7/8” 6.51b. Casing packer set and open ended at
bottom.

General operation is to pump fresh water down the 2 7/8” tubing of well
number 1 and produce brine water up the 2 7/8”tubing of well number 2.
Periodically the flow is reversed, pumping the fresh water down the 2 7/8”
tubing of well number 2 and producing the brine water up the 2 7/8”
tubing of well number 1 to dissolve any particulate buildup in the tubing.

A casing / tubing annulus integrity test is conducted annually on the well.
The annulus is pressured up to 300 psi then shut in for 30 minutes with
pressure recorded on a pressure chart. The OCD is notified prior to testing
to witness the procedure. Brine water transfer piping is pressure tested to
> 125% of operating pressure a minimum of once each five years to insure
mechanical integrity.
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The OCD oftice will be notified for approval prior to any Drilling,
Deepening, or Plug Back Operations using Form C-101, and before
remedial work such as altering or pulling casing, plugging, or
abandonment by completing OCD Form C-103 “Sundry Notices and
Reports on Wells”.

Reporting and Clean Up of Spills:

Above ground piping and tanks are visually inspected for leaks by
company personnel during each site visit. Upon the discovery of any
leaks, spills, or failure of the well/salt cavity or piping integrity tests, the
facility will be immediately shut down. Repairs are to be made before
operations may be resumed.

Minor Release (5 Bbls. to <25 Bbls.)

For spills greater than 5 Bbls. and less than 25 Bbls. Mesquite SWD, Inc.
will file a written notice to New Mexico Oil Conservation Artesia District
office at 1301 W. Grand in Artesia, New Mexico 88210 within 15 days of
the spill using form C-141.

Major Releases ( >25 Bbls.)

For spills greater than 25 Bbls., immediately verbal notification is required
to the Artesia OCD District office at telephone number 505/7481283
within 24 hours of discovery of the spill. Written notification is required
within 15 days of spill using Form C-141 to the OCD Artesia District
Division Environmental Bureau Chief office at P.O. Box 2088, Santa Fe,
New Mexico 8750-2088.

Site Characteristics:

The Carlsbad brine facility is located in an area with very little
elevation definition. Drainage patterns are shallow and not of the deep
arroyo type.

The nearest surface water is located approximately 3,750 feet northeast of
this facility. Brine volumes available at the Carlsbad facility are
insufficient to reach the watercourse given the rainfall pattern and
topography of this area.




2. Ground Water:

Ground water in this area is from the alluvium formation . This water is of
poor quality, generally impotable (domestic water needs are served by

Otis Water Users Cooperative). Within this area, the water is only used
for livestock watering. Depth of this ground water ranges from 50 to 200
feet.

3. Hydrology:

Underground aquifers in this area are alluvium deposits. The ground
water in these formations is generally impotable. Livestock and domestic
supplies are generally available at depths ranging from 100 to 225 feet.
Well logs indicate that rock at the base of the alluvium ranges from 250 to
300 feet.

4. Topography — Flood Potential:

Due to relatively small amount of precipitation in this area and the very
shallow drainage patterns, this area is not subject to flooding or dramatic
run-off events. See Exhibit “A”.

5. Geology:

The Carlsbad brine well is located west of the Pecos River and exhibits
soils of the Reagan Series. See attached Exhibit “G” for description of
area soil types.

The brine product is from the Salado formation. The series is of upper
Permian Age, and extends across the Delaware Basin, Central Basin
Platform, thins and pinches out on the eastern shelf. This series is
predominately evaporates with successive layers of anhydrite, halite,
polyhalite, and to the west, in the Carlsbad area, varying thicknesses of the
potash rich sylvanite and langbeinite. Evaporates contain stringers of
dolomite, shale, siltstone, and sandstone.

These evaporates were formed during recurrent retreats of shallow seas.
The lowermost formation is the Castile and is chiefly anhydrite but
contains some halite beds. The Salado Overlies the Castile and ranges in
thickness from 0 to 2,000 feet. The Rustler formation overlies the Salado,
and varies in thickness from 90 to 360 feet, and consists chiefly of
anhydrite, but includes red beds (shale) and salt.

7



The Quaternary sediments ih this area are in the torm of alluvial deposits
and dune sands. The alluvium was deposited in topographically low arcas
where the Ogallala formation had been stripped away.




Exhibit A

Exhibit B

Exhibit C

Exhibit D

Exhibit E

Exhibit F

Exhibit G

Exhibit J

Attachment Index

Topographic Map

Facility Plot Plan

Ownership Map

Wellbore Schematic

Schematic of Facility

Containment Liner Design & Specification
Soil Types

Road Location Map

*Note: MIT Test for 2004 will be scheduled at a time approved by the OCD and a
copy of reports furnished after completion of testing.
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CARLSBAD BRINE STATION
(PLOT PLAN)
. EXHIBIT 'B'
MESQUITE SWD INC. EDDY COUNTY, NEW MEXICO
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xfiCarlsbad Brine Facility
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T et 4 Coni State of New Mexico e P mmca
E?Amm . F sy, Minerals and Namral Resources Deparu -t I \2 [ zmgm §-1-39
Dim O‘rm ij\- }’)
p.ou.uaox!::ltm‘ , Hobbs, NM 88240 OIL CONS%%Y&H&? DIV HSEON WELL API NO. ¥
DISTRICT T Samta i 4-

*P.O. Drawer DD, Anzsia, NM 88210 Fe, New Mexico 87504-2088 5. Indicste Type of msesmn -

RISTRICT I -
1000 Riov Brazes Rd., Azec, NM 87410 6. Sinte O3} & Gas Lense No

SUNDRY NOTICES AND REPORTS ON WELLS 7000 00000007

( DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A | o Lciie
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT® Lease Name or Unit Agreem

{FORM C-101) FOR SUCH PROPOSALS.) Dunaway
1. Type of Weil: ’
WeL: v [ onem Brine Well
2. Name of Openior / 8. Well No.

Scurlock Permian Corp.
3. Address of Operator

9. Pao! pame or Wilden

4. Well Location
Unit Letter F_ . 1474  Fes From The __HOrth Lineand 2053  FemFromThe _ Mest o

Section 23 Township 225 Renge E NMPM Edd Co..r

Y00 i i

Check Appropriate Box to Indicate Nature of Notice, Report, or Other Data

~ NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK [:] PLUG AND -ABANDON D REMEDIAL WORK L_—J ALTERING CASING
TEMPORARILY ABANDON || CHANGEPLANS [ ] | COMMENCE DRILLNGOPNS. L]  PLUG AND ABATDON' A
PULLORALTER CASING || ' CASING TEST AND CEMENT J08 |
OTHER D OTHER: Completion L

12. Describe Proposed or Completed Operaticus (Clearty state all pertinent details, and give pertinent dases, including estimated date of swarting any propos ¢
work) SEE RULE 1103,

1. Drill 121" hole and run 288 ft. 367/ft. 9-5/8" casing. Cement with 160 SX premium
w/2%, CaClz . Yield 1.32 ft.3 14.8#/gal. circ. 82 SX 0OCD witnessed.

2. Orill 8-3/4" hole, run 1064 ft. 7" 232/ft. casing. Cement w/450 SX premium plus
w/10# salt and 2% CaCl2. Circ. 150 SX to pit. OCD witnessed.

3. Open hole to 1360 ft. Run CBL.

4. Run Halliburton R-4 tension packer and 31 jts 2-7/8" 6.54 J-55 tubing. Circulate
2-7/8" x 7" annulus w/packer fluid. Set packer at 1024.31 ft.

SEE ATTACHED DIAGRAM

lhau-yen:yw:}uum:mmmmmmmummmaf«mymugemmw.
SIONATURE ,,,‘/ﬁé{iz/'(('(’, ¢ -,(’L"(’/,'("L,;L,_/ smz __Operations Coordinator oate /30795

713/646-4392

TYPE()RI'RIN’I’NM;!E Steward E. Rogers

(This space for State Use)

- T T - DATE K o

APFRCVED BY sl

CONDITIONS OF APPROV AL F ANY:
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* PO, Drswer ID), Avtasia, NI 88210

B . 700

- SLNDRYNDTIDESANDWI'SONWELLS '
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(ponCTUSE mmmwemmmm

. (FORM G-101) FOR SUCH PROPOSALS} R _
[T Type of Web . e Dunaway
e O w0 ome  Brine 7 . )
Z  Name of Opeator VA . & WellNo.
- Scur}ock Permian Corp . - o
4. Wl Loata : R
Unitfowe —F ;1443 peg pmhe - _North Lisssed 1698 Fett From The

23

Ammnammmmxmmomm :
NOTICE g::&kﬂ'EN'ﬂON TO: SUBSEQUENT REPORT OF:~
PERFORM REMEDIALWORK ] PLUGAND ABMNDCY ] muww
TemrorariyaBaNDoN  []\  cwmmeeras [ mmmm [:]
PULLORALTERCASING [ ] ° ;

1z mmwwmwabmmmmmemmmdmwm i

1. Drill 124" hole. Set 284 ft. 364 9-5/8“ casing. Cement 140 L} & pr&ﬂﬁﬂm‘ wf'ﬁ% CaClz.
Yield 1.32 ft.3 14.8# gal. Circulate 58 SX. OCD mtnessed.

2. Drill 8-3/4" hole. Run 1231 ft. 7° 23%/ft. casing.. _Cement w/475 SX premium w/2%
CaC1z w/15# salt. Circ. 12 SX to plt. och witnessed.

3. Open hole to 1271 ft. Run CBL.

4. Run Halliburton R~4 tension packer and 37 jts 2-7/8". &S#Ift. J-55 tubing RECEf is
Circulate 2-7/8 x 7" annulus w/packer fluid, Set packer at 1222.66 ft. ‘ -e ¢

SEE ATTACHED DIAGRAM

. TSP P ——— uuuuwmmm
S— o m_mmm_cmmmﬂr___m
rreoummernae  Steward E. Rogers — -
s e T ANAL SIGNED 57 TI . GUN
APTROVEDBY. DISTRICT i} SUPERAVISOR -
QONDITIONS OF AFFROVAL, I ANY:

T ORIT EIMMEI GNITY A 8869¢6E ESPT EBBOC/TT/PO .
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Mesquite SWD, Inc.
SCALE {RAVH EY:

None
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PERMALON®

Reef industries, Inc.
P.0. Box 750245
Houston, TX 77275-0245
Tel: (713) 484-6892
Toll Free: 1-800-231-2417
Fax: (713) 947-2053

Iwanted to provide you with some weatherability information on our Permalon Ply X-210. This high
density, cross-laminated poly is designed to be UV resistant by a state of the art stabilization system.
When exposed to harsh weather conditions, including intense sun, X-210 should lastin excess of five
years. When buried, this material should last indefinitely. X-210 is chemically inert, non-leachable,
and is resistant fo root penetration, rodents and microbials( it is not a food source). Additionally, it
meets ASTM D-3083 (Soil Burial). Ply X-210is not prone to stress-cracking (ESC), thus, making a very
good moisture and Radon barrier.

[ hope this information will serve useful to you and please do not hesitate to call if you should have
any questions. '

Respectfully,
David Dewsnap

Chemist
Reef Industries, Inc.




Bsed Indnsiriss, Isr.

“Since 1957
Product Dovelopmout Gronp
TIR/1923
Physical Propertics of Geomembrane / Geetexiile Composito
Material/Property XIGPET43 X2GPETA5
Basis Weight oz/yd’ 9.83 15.1
ASTM D-3776
Thickness (mile/rm) 31/0.88 A9/0.99
ASTM D-2103
Tensile Strength (Iby) 190/159 2637222
ASTM D - 882 - 3 in. (MD/TD)
Tensile EIongm:ibn (%) 63,53 $y 3t
ASTM D - 882 - 3 in. (MD/TD) N
Grab Tensile Strength (1b,) 194/168 3037230
ASTM D - 4632 (MD/TD)
Grab Elongation (%) 710
ASTM D - 4632 (MD/TD)
Trapezoid Tear Strength (1by 91/80 1324135
ASTM D - 4333 (MD/TD)
Puncture Resistance (Ib,) 85 100
ASTM D - 4833
Puncture Elongation (in) 0.66 0.63
ASTM D - 4833 -
Mullen Burst (1b) 237 333
ASTM D - 3786
Puncture Prop. & Tear (Ib,) - 55157
ASTM D - 2582 (MD/TD)
.. Dart Impact Strength (1b,) 6.5 9.9
ASTM D-1709

"" ASTM D - 882 : Tensile strengsh of thin plastic sheeting (less than 40 mils)

ASTM D - 4632: Bresking Load and Elongation of Geotextiles.

N.B. These are typical values and not be interpreted as

of sufficient data)

PO. Box 750250 -

Huusion, Teaus 77275-0250

Tel: (7131 943-0070 * U.S.A. Toll Free: -800-231-6074 * Canada Toll Free: {-500-047-5616

Fac:1713) 943-8085

specifications. (Average Roll Values will be preaenicd on availability




Reef Industries, Inc.
P.O. Box 750245
Houston., TX 77275-0245
Tel: (713) 484-6892
Toll Free: 1-800-231-2417

Fax: (713)947-2033

AR

PERMALON® PLY X-210 SPECIFICATIONS

Permalon Ply X-210 is a four layer composite laminate of three layer co-extruded polyolefin film.
The material is composed of twelve distinct layers and is oriented in the machine direction, the
transverse direction and at a 45 degree angle to both. The polymer is compounded with copolymer
impact modifiers and copolymers to improve the impact resistance along with typical properties.

Burial Properties

Physical Property Initial Result Post Burial Result Yo Chanye
3" Tensile 128 pounds 126 pounds ~1.5%
3" Elongation 714% 730% +2.2%
100% Modulus 86 pounds 87 pounds +1.2%

The differences in the test results fall within the expected machine error for these test methods.
Permeability
The water vapor transmission specifications for the Ply X-210 are as follows:
Property ASTM Method Units Value

WVTR E-96 perms 0.0406
WVTR E-96 cn/s 8.9 E-10




STEE O TNTRISTION THRIOHIGH preal |
FIFE INTRUSION THEROUGH PERMALUN LINER
INDUSTRIES NG
Eb N e el W N e SN
m\\%&i. LINER MEMBRANE
PIPE BOOT —— 5
AN
\,

E

PIPE
StE NOTE i

‘COMPATIBLE ADHESIVE

SPECIAL INSTRUCTIONS:

1) AFFIX PIPE BOOTV TO PIPE USING ADHESIVE OR CLAMPS.
2) PLACE PIPE AND BOOT THROUGH LINER HEMBRANE.
3> AFFIX LINER MEMBRANE TO PIPE BOOT WITH ADHESIVE.

4) NOTE: PIPE BOOTS VILL BE FURNISHED BY MANUFACTURE
WHEN EXACT PIPE DIAMETER IS DETERMINED BY CONTRACTOR.

-
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Haricey Series Pree 2 ot'S

The IIurkey series consists, o. deep, wall-drmined,
strongly calenreous, mederately darit colored soilg that
developed in mixz alluvinm. These soils cecur on low
terraces on flood plams of najor strewms. They are natu-
raily frec of salts, except in nreas adjacent to Lake
Mc¥Hillan and the Pecos River. In these areas the water
table 1s at 4 depth of less than 3/feet part of the year.

In cultiv ateas, soils of thé Harkey series typically
have a surface layer of brown very fine sandy loam 9
inches thick. In uncultivated aréas, this layer i3 slightly
lighter colored and contains léss organic matter. The
next layer, to & depth of more than 50 inches, is brown
lcam or very fine sandy loam. -

These soils are uneroded or only slightly eroded. They

are modarately fertile and lave a low content of organia
matter. Permeability is moderats, and the water-holding
capacity i3 high. Rainfall amofints to 10 to 14 inches
annually, and the mean annual tempernture is 60° to
62° F. The frost-free season is 210 to 220 days. Eleva-
tions range from 3,000 to 3,400

Harksy soils are used for irrﬁed Crops, native pas-
ture, and wildlife habitat. The vegetation consists mainly
of black grama, blue grama, to and vine-mesquite.

In areas affected by salts and that have 11133,1 fluctuating
water table, the vegetation is mainly i sacaton,
inland saltgrass, four-wing saltbush, and saltcedar.
Typical profile of Harkey very fins sandy loam, 150
feet northeast of the SW. corner of NWI14SEY,, sec. 24,

T.23 8., R. 37 LE.

Ap—O0 20 9 inches. brown (10YR 38/3) veryﬂnesandyh)_am.
dark bdbrown (10YR 3Y3) when moist; massive;
slightly bard when dry, very friadble when moist,
nongeicky and poeplastic when wet: .cal-
careous; milély allksllde; abrupt, wavy bourndary.

AC—9 to 14 ipchen, Ught-brown |(75YR 6/4) very Lne sandy
loars, brown (75XR 444) when iooist: very weal

to maszive; glightly bard
hen moist, nonsdc.l;.y wgicn
wet; faw, fine, promindol searsa 0f lime; few
5: gypoum oFf 2alts, these most abmmdant
in plowpan; strongly ; mildly alkaline;
clear, smooth dbounda .

Ci—14 to SO fnebes, brown (J5YR 5/4) very fise sandy

loam, ' Aark brown (7.HYR 4/4) when moist; very

prismatia strnél , very

friabls when moist, noasticky Wwhen wet; few, fine,

time:; faw: fbe crysmals of

gypeum of salts; \y calcarpous: mildly alka.
Line; shrapt, wavy \ ’

C2—30 to 27 inchex browan (7H5IR §/¢) loam, dark brown
(75T 4/4) . when ist; massive; slightly hsrd
when dry, friable when moist, nonsticky when weti
few, fine 0 medinmi distinct ‘momles of lime:

etrongly calcsteons; mildly alkalice; clesr, smooth

bounda,

Ly.

C3—=37 to 51 inehes, brown (7.'51'2 5/4) loam, dark browm
{(7.6XB 4/4) when InoISt; massive; soft whaa d4ry,
very (risble when g wet:
strongly calcayesas:

CéSLl to 87 inebes. brewy
browm (75YR 4/4) moist; massive; slightly
hard when drp, frisble when moist; strongly cal-
caroous: modesatoly alkaline,

The thickness of the Ap horizon ra
inches. The color ranges from {10YR to 75YR {n hue. from
to 68 in value, apd from 3 6 in chroms. The texturc
- ‘Invitdes very fing sapdy loam, apd sapdy loam. The

thickness of the AC borison rapges from 5 to 13 incbex The

eolor is lighter than that of thé surface horizgn. The oxtire
is deminantly loam to light cldy loam bat indodes very fime
sandy loars. In places there afe stratm, gemerazlly lewe than

6 inchan thick, of material from sindy loam to light

sandy clay loam. 4 few condse fragmaents oocur in come

Ha

rkey soils are asscelated krith Ancthony snd  Arno seils
end with tde gray variang of mnm sofly

(& ]

Harkey sandy loam, 0 (o 1 percont. slopes (Ha)—Tix-
cept. for the texturc of the aurface laver, this =oil has a
profile similar to that described as typical of the series.
It occurs on low terraces along the Pecos River, mainjv
In the Carlsbad area. Inciuded in mapping were arcas
of Anthony sandy loam, 0 to 1 percent slopes, which
make up less than 5 percent of the acresge, and a small
arex of Harkey sandy loam, 1 to 3 percent slopea.

This soil is less productive than Herley very fine
sandy loam, 0 to 1 porcent slopea. It is subject to mod-
erate wind end water erasion, and careful mansgement of
bot.h_ soil and irrigation water is needed. The waler-
;xold_mg capacity is moderate in the surfogs layer, but it
1s high in the subsoil and substratum. The water-intake
rats is moderntely rapid.

T}us. soil is used for irrigated crops, native pasture,
and wildlife habitat. (Irrignted capability unit Ile—t;
dryland capability unit Vile-2; Sandy range site)

Harkey very fine sandy loam, 0 to ] percent SI(.).pcs.'
Hk).—This soil has the profile described. as typical of the
aries. It occurs on low terracss of the Peces, Penaseo,

d Black Rivers. Included in mapping wers aress of
thony and Arno soils and of Pima clay loam, gray
rant, 0 to 1 percent slopes. The included aress maie
Jess than 5 percent of the ascreage. ] '
This soll is used for irmgated crops, nolive pasture,
nd wildlife habitar. It is suited to all the crops grown
the Area. (Irrigated capability unit I¥s-2; dryland
pability unit VIs—t; Loamy range site)




> srongly cabaiinous; fafldly alknline; gradual
) ANTY.

GR2—1% o &2 inchen. Ught-prown (75X §/2) Lewey loutn.
hrown (7.3YR 1/4) when moisi; Wealk, fine. sub-
anplar Lloeky noructure; alightly batd when dry.
friable When meizr, sUghely  SUcky  when  wer:
plentiful very fine apd fme rootr: ocOMManN very ine
and fHna pores: [mw, medinm, pronunens. gL con-
cretions of lime: vers strongly calenvcousn: mudly
alkaline; ;raduos) bonndary.

C3cn—32 to 44 inches, lighthroon (7.5 G723 bt ciay
loam, bLrownp (7.0Y1 5/1) when imeoist! uwssive:
hard when dry. {Gable wbepn moist, nlighfly aticky
whea wet: plentdful vory lne apd  fine  rooox;
common very Line and Ona pored; mapy, modiam,
faint motudings of lime: very strongly calcareous;
moderacly alkaline; clear Loundarcy.

C4ep—i4 to 04 inchaes, lightbrown (75TR 6/3) light clayx
loaso, brown (7.5YR 3/4) wwihcn moi=t: mefgive!
slightty bard whan dry, frisble when meist. =lghcly
sticky when wet; few very fine and fine roots:
‘commnon very finc and finc poren: dintinel inettlingw
of lime: very slromgly crictrcous; mederntaly alka-
linc; clegr boundary.

C5cn—34 to O7 inches lightboown (75YR 6/83) ligbt clay
loam, browp (7ATN 5/4) when 1mmoist; wmaswive:
alighdly hard twhen dtp, [riable when moist. slightly
gUCkyY whan wet; fow very fme and fido roots;.
common very fine and fine pores: distinet Wouhings
of lima; very sirencly calocufeons; modexatcly alka-

Reagan Series

The series consists'of deep, well-drained, mod- live; gradual Loundary.
crately dark colored, calcaresus loams that developed in CG 67 to 82 inches, Lightbrown (7531 6/3) heavr loam,
- . : . ] brown (7.5YR 4/4) when moist; swealk, lige, fub-
old alluvium derived fram cilcareous, gedimentary roclss angulae blocky structure; alightly bard when drs,
of the uplands. Thess soils occur on plains west of the friaple whap mofst, slighty sticky when et
Pecos Rivar. They are nearly level to gently sloping. . common very fine and fiee pOres: TOIy atronglc
Soils of the Reagan sarids ically have a surfads calcaroovs; moderately alkaline.
layer of brown loam sbout 8 inches thick. Light-bro The thickmoss of the 4, horizon ranges fTom G 1o 12 Ipches.
loam and heaq lm mnt 24 m Lhick’ mder]i The color ranges from 10YR to 73YR in hue, from 3 w § in
H 3 valoe, and from ¥ to 3 in chroma. The texiure {s loam. silt
the surfuce layer, The next layers, which extend, o loam, oF Light <clay Joam. Tha Cl horizon is an much as 13
eptih ol more than incaes, arc ent. with clul inebes thick, but it does not oogcux in all profilex The color
carbonate. is a8 much £3 one unit higher in vaive and chroma. The
These soils are uneroded or only alight.ly eroded. Th te_ngm ig Joam or light ooy loam. The C2 horimmn {8 ns
. . A much ag 14 inches thick, Lut it dossn not ocvcur in all Dro.
are modaerately fertile Rundff is slow. Permeability files. The color and texture ard similar {0 these of the (1
moderate, and the watar- capacity is high. horzon. The Cea horizon extends to 8 depth of 40 W0 6D
mstter content is low. Jn most p rools chIM;s or m;ne halow the surface. Tha color TRApez [rom
, . - 10 to 7.5TYR in hua, from 6 to 7 io value, and {rom 2 to
not restricted, but in 20ma Phw.es caliche or gypsu 4 ip chroma. The texture ranges Lrom loam to light ciaw
ocours below & depth of 4 feet. Rainfall amounts to 10 loam. Gypsilerous carths or soft caliche cocurs below a depth
14 inches annually, and the tezn annual tempersture OngF;chownisn rome places ror -
° ° ~frng 3 . N s0ils are essocinied with Upton, Atokn, and Plma
]6(:01”;0_% ¥. Tha f:loaazi’rmbsaason is 200 o 220 days. s0ilg
. g ? s Reagan loax, 0 Lo 1 percent slopes (Re).-——This e01] has

, Reaf:g t:l]sdhaff: mﬁrﬁaﬁﬁ:’n m&zem the profile described as rypical of the series. It occurs on
”‘m ctive irri soils id tha Theg cotatioh plains west of the Pecos River in the irrigated areas near
procd r ‘%wf black AJbl et veg 3 u Artesia and Carlsbad. Included in mapping were amall
copsists mainly o giorma, bive grams, side-o areas of Reagan Joam, saline, 0 to 1 percent slopes, where

aﬁ&mﬁne’mﬁgﬁ% toboss, burrograss, broom zﬁgr fnlmcxi :émals seaps into the gypsiferous substratum.
5 & mesq ¥, nclu were small areas of Upton gravelly loam.
Typical profile of Reagen loawn, NWL,NWI4 sec. 27,! 0 to 3 percent slopes, which occur on ri(iges.{"['lxe included
T.228,R. 27 E. areas make up less than 5 percent of the acroage.

Ap<d to 8 inches, brown (IOYR §&/2). loam, dark browh This soil is SU.SGG‘[)fJ'bIC o wingd erosion, especiallv when
(10YR 4/8) when moist; maswive; slighuy ha the seedbed iz being prepared and the soil is bare. Seed-

:::_n dry, ﬁ'i-:ue wngdmnsughm ITCky W lu%’ (_is.ma_%e. caused by high winds is comunon.
ﬂu'andmﬁm ::Zs_' mnmne m“"z?“mm _ This so1l is used mnainly for irrigated crops and wild-
alkaline: abrupi, swmooth downdary. ! life habitat. It is among the most productive of tho
Ci—8 u; “1:" ’m(-rm.smu%:sb)mwn (m Gmm;m' irng}za(cicd scnlsc,1 and in most places it has been bench
en. motat: :, Sme, su eveled to grades of 0.2 to Q.& percent. Colton (fig. 15 !
:mt’ Slocky e alightly »ard wben di¥.| and most gther <rops grown ixfx)ntha Aren aro (su‘;{mblc).
iEbtly  suicky Peocan tress need more than 48 inches of unrestricted
rooting zone, and, although tho effective rooting zone

TR @

l..‘

nad

- abundane very fing and fins roots; many very fid
and fine pores; few, fine, prominent seamy of lime

-

R extends beyond this depth in wmont places, cnte should b
+ taken w0 sclect areas of deap seils for pacans. A small

s,bdx’ﬁr?,rf dngtscixl is u:ﬁd {Oré‘mbive pascure. (Irrirated
cap 'y unit IIs-2; dryland capabilit 1 :
Ty Tange tite) ; capability unmit Vis—a:
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Pace Fol 5

The Upton seriex consists of rately dark colored,
calcareous, gravelly soils that developed in old alluvium
darived from cajcareous sedimédntary rocks. These soils
are very shallow to shallow oder caliche and cemented
gravel. They occur on upland plains between the Pecos
River and the mountaing and hills of ths western part
of the survey Area. They are nparly level to sloping.

Soils of the Upton series typically have 2 surfaon layer
of grayish-brown gravelly loamiabout 3 inches thick. The
naxt layer, about 6 inches thxcki, is brown velly loam.
Fractured, platy, indurated caliche is at a depth of abont
9 inches. _

These soils are uneroded or ohly slightly ereded. Run-
off is slow to medium. Permehbility is mederate. The
watar-holding capacity is low to very low, and the soils
are droughty. Rainfall amounts to 10 to 14 inches annu-
ally, and the mean annusl temperature is 60° to 64° F.
The frost-free ssasan is 200 to 217 days. Llevations range
from 8,000 to 4,400 feet )

Uﬁ‘mn soils are used principally for native pasiure and
wildlife habitat A small acresge is vsed for irrigated
crops. The vegetation consists mainly of black grama,
side-oats grama, blue grams, hiiry grama, crecsotebush,
terbush, buiTograss, broom shakeweed, and mesquite.
Good management is ncadad to maintain a cover of desir-
able forage and to control erosion. Revegetation is diffi-
cult becnuse temperatures art high and rainfell 18
undependable. Surface water is'lacking.

Typical profils of Uptan gravelly loam, 2,160 feet east
and 1,650 fest south of the NW. corner of sec. 15, T. 24
S, R. 26 L.

Al—O to 8 inches, grayish-brown (10YR $/2) gravelly loam,
dark grayish browa (YR 4/8) when moist; weak,
mediom, graaular ture: slightly bara when
dry, friable when moist, slightly sticky and slighty
plastic when wet; ¢0 very fise and fine pores;
strongly calcareoas; alkzline; pbgupt, wavy
boundary.

Ci—3 to 9 inchex, brown (JOYR 5/8) gravelly loum, dark
brown $0 brown (10 4/3) when moist; maagive:
slightly bayd when d frinble when moist, slightly
stlcky and slightly plagtic when wet; common very
fina and fing pores: |strongly c2lcareous; mildly
alksline: abrupt boundary.

C2cam—9 inchax, fraetured. mlaty, imdurated caliche and
lcenrgnted gravel; upger part of the horizen is
AQUNAL.

Tha Al horizog ranges mil to 4 Inches in thickbaxs.
The color ramges frém 10YR Ip 75YR in hue from 5 to 7
in value, apd from ¢ to 6 in chroma. The C1 borizen ranges

L Upton Series

WNEW MEXICO 4}

from 1 to 9 jnches in thickpms The colur mores froo WOTI

to 7AYR in hue, from 5 to § in value. apd from 3 o 4 in

chroma. The depth to caliche raupen from 2 to 20 inches.
Upzon #oils are Rmmociaced  with  ALoka, Reagun, And

Simona soils

Upton gravelly loam, 0 to 9 percent slopes (UG, Uo).~—
This soil ﬁm the profile (fig. 17) described as typical of
the series. It occurs as whalebacks, or elon?guzs ATRSS
with rounded crests The zreas are west of the Pecos
River on brosd plains and in valleys, and cast and west
of the River, from Carisbad southward to the Texas
Stats line. Included in mapping were small areas of
Upton soils 0 to 1 percent slopes; Upton soilg, | to 3 percent
glopes; Atolka. Ioa.m,g ? 1 peroimt slopes; Atoka loam, 1 to
3 parcant slopes; and Reagan loam, 0 to 1 perceat slopes
The included arcas make up less than 13 porcent ofm
aoreage. '

Some of the acreaye was mapped at high intensity, snd
some at Jow intensity. Most of the ecreage is in the low-
intensity survey. The principat difierence between the
soils mapped at the two intensities iz the size of the
individual areas and the kinds of included sous. In the
low-intensity survey, the areus tre gensrally large; some
are as much as several hundred acres in size. In the
bigh-intensity survey, most areas are § Lo 50 acres in
size. The included arcas of Atoka loam and Reagan loam
are more extensive in the low.iuntensity survey.

This =oil is used for nutive pasture. Roots ars restricted
by shallowness over hard caliche. Fertility is low. (Dry-
land capability unit VIIs-1; Shallow range site)



L5 ATOK2 Ser

Tho Atokn series conunisis of woell-diuned, maderarel v
dirk colored, lovel o gently aloping soils that davelo)rod
m modermely deep oldd albivium dorived from caleieous

Atoka loam, 0 to 1 percant 814933 [Ac)==This soil has wedunentary roolon Theve soiix (g 10) occur ou aplands
the profile described as typical of the Atoka sevies. It along the Pecos Kiver i the ;.iv:nvl'ul ares of Atesim and
occurs in brozd swalea on the p aing west of tha Peeoe Carlsbnd. "They are lomay wnd caleareous,

River near Artesis and Carlsbad. Included in mapping Soils of the Atoka series cvpreadly hsove e socfues laver
of graxish-brown ta brown foam about 8 inehes ek,

were areas of Reagan and Upton seils, which make up T | b , A
1 ‘ NTodayer, 15 e thiek, consisia at hrowy
. lm 5 ¢ of tho Alw lndudad warg 10 HoxT LYQr, aboul

to dark-brown losn. A layer, about 10 inches thick, that

areas of Atoka fine sandy loam. .

" ' This soil is used for irrigsted lcmps and native pas- - is enriched with calcium carbonate rests on fracturad,
ture. It is fertile, but the un {mg caliche and the indurated coliche at o depth below 83 inches.

" moderate water-holding m@?“? imit the growth of These soils are uneroded or only slightly eroded. The
desp-rooted It can used for shallow-rooted natural fertility is modaerate, and the orgwunic-matter
crops. (L capability unit 1Ils~14; dry)and capa- content is low. Permeability is moderaie, and the watar-
bility unit 3; Loamy range site) holding capacity is modernte. Rainfall sxmounts to 10 to

14 inches annually, and the mean axnual tempersture

ges from 80° to 64° F. The {rost-frea cesson is 210
to 220 days. Elevations range from 3,050 to 4,300 fect.

Atokn soils are used for irmgated cropz and native
pasturo. The vegetation consists of black grama, blue

grama, tobosa, side-oats grama, bush muhly, and vine-

: mesquate.
Typical profile of Atcka loam, 0 to 1 percent slopes,
NENWL SWIYNEY, sec. 4, T, 23 8., R. 27 L.

A11—0 to 2 inehen, grarizh-brovwn (JOTR 3/2) very fine sandy
loam, dark brown (L0XR 3/8) whan moeist; mnod- |
ernre, thin and very thin, platy struciure; sofl wihen
dry, ITraple whon wmotet, noascieky whon wel: cow-

) mon very iine apd fine porex; abundant fine and
) medium roots: stroogly calcareous; mildly aikalive:
. Abrupe, nmegfh boundary,

AlR=-2 (0 8 1nebop, brown (X0YR 53/3) leam, decrk browan
. (ROXBR 4/3) when moigt; weoalk, omurne, Rubmngular
) blocky strocture; hard when dry. {riable when moist:
, slightly sticky when wet; abpundent wonn canca:
. comanon vary Gpe and ne pores; abundant fino awd
, . medinm roots; strongly celczreous; mildly sdksline :
, gradnal, smeooth bomndary.

AC—8 to 15 tnchem, brown (10TR 4/3) loam, dark Dbdroawvn

! (10TR 4/2) whon moist: wewak, coarig., enpangular

f blocky sztauneturc: slightly hard svhen drp, frisble

whon maeiss, slightly sticky svhen wat; abucdant

WOormm cagts; common very fine and ne pores; plenri-

Ml very f9no and fno roote: for feams of lune:

strongly calcareous; mildly alkaline; gradual, smooth
bomndary.

Ci—13 1w 23 inchex, dark-brown (10¥R 4/3) leam, dsrk
brown (THYR 4/4) when mojst; very weak, coarse,
nudangnlar blocky gtructure; slfghtly band when dry,
friable when molsf, slightly sticky when sver; abun-
dant worm Ccasts; commeon voxy LHRe And Ano porea;

) plennifol very fine and firc roots; {ew sScawms of lime:

f stroagly calcareoun; mildly nlkalline: clear, smootn

i boundary.

. Cica~=88 to I inchos, light yellowizdebrown (I0TR G/4)

loam, yelowish brown (MOXR 5/4) when meigl: very

‘ wealk, coarss, sudanguler blocky structure: siightly

, dard when dry. frinble when mojst, slightly sticky

) wien wet; comman, fine to medivn, white (10YE §/2)
lime comeretions., vory pale brown (10XE 8/3) wbhen
moist; common very fine and fine pores; few very
fina roots; strungly calecaxcous; mildly alksling;
abrupt, wavy boundary.

Cleam—3I8 inches, Oactused, ivdumted, ginwvally calicao.

The A horizon rnuges from 4 ¢o 8 inchor in thicknens Itn

R . exore i3 very fine sardy loom, lowie. or Ane sandy lesm.

. The celor of the A borimu ranges from 10YR to 75YR in

hue, from 5 to G In value, and from 2 to & in chroma. The

C2ca horizon manges from 9 to 23 inchen in thicknase. Ito

texture iz generally learm to light <iay loam, bmt in placen it

ig xilty clay lonm. The depth to indurated cndiche or xurongly
cemented gravel ranges from 20 to 30 jackoex

Atoka soils are amsociated with soils of e Upton and

Reagan saries.
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