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Operating Company
122 West Taylor e Hobbs, New Mexico 88240
Phone: (505)393-9174 ¢ Fax: (505) 397-1471

CERTIFIED MAIL
RETURN RECIEPT NO. 7005 1820 0001 6804 7722 2005 Feg 15 PM 12 4g

February 13, 2006

Mr. Wayne Price

New Mexico Energy, Minerals, & Natural Resources
Oil Conservation Division, Environmental Bureau
1220 S. St. Francis Drive

Santa Fe, New Mexico 87504

RE:  BD Zachary Hinton EOL
PUBLIC NOTICATIONS
NMOCD CASE #AP-50

Mr. Price:

In accordance with Rule 19 (Section 19.15.1.19 NMAC, Subsection G) Public Notice
requirements, please accept the enclosed copies of proof that the appropriate individuals and
entities were notified of the Stage 1 and 2 Abatement Plan submitted by the consulting firm of
R.T. Hicks Consultants of Albuquerque for the Zachary Hinton junction box site.

Notices were sent via certified mail to landowners within the prescribed radius and return
receipts were received for all landowners, indicating that the mailing was received. Mailings
were also sent to the Lea County Commission and the list of Interested Parties found on the New
Mexico Oil Conservation Division (OCD) website. Some mail deliveries could not be confirmed
so the document was sent via electronic mail (e-mail) to the addresses provided on the list.
Thirty-five total notifications were sent and two were not delivered, both from the OCD
Interested Parties list. The notification to Mike Schultz of the International Technology Corp.
was returned as “attempted—not known.” Previous delivery attempts to this address have been
refused. Gerald R. Zimmerman of the Colorado River Board of California could not be notified
by US Mail nor e-mail.

As directed by OCD, the Stage 1 and 2 Abatement Plan notifications were published in the
Albuquerque Journal and the Hobbs News-Sun newspapers. Affidavits for these publications are
enclosed.




ROC requests that OCD consider public notice complete for this site. Should you have any
further questions regarding this request, do not hesitate to contact me. Thank you for your
consideration.

ROC is the service provider (operator) for the Blinebry-Drinkard (BD) SWD System and has no
ownership of any portion of the pipeline, well, or facility. The System is owned by a consortium
of oil producers, System Partners, who provide all operating capital on a percentage
ownership/usage basis.

RICE OPERATING COMPANY

Frorrir o) 7@&

Kristin Farris Pope
Project Scientist

enclosures: summary table of notifications,
newspaper affidavits,
return receipt copies,
e-mail copies

cc: CDH, Hicks, file, Daniel Sanchez (NMOCD), Pat Caperton
NMOCD, District I Office
1625 N. French Drive
Hobbs, NM 88240




AFFIDAVIT OF PUBLICATION

State ot New Mexico,
County of Lea.

I, Kenneth Norris

LEGAL NOTICE

Advertising Manager - danuary 18, 2005

‘NOTICE OF PUBLICATION
of the Hobbs News-Sun, a news- v . Stote of Nest Biexico
papgr published at Hobbs, New T : Energy, Minerals aang f?iituer:;‘i ‘%:si':urces Depariment
Mexico, do solemnly swear that ' . Ol Conservation Diviston
the clipping attached hereto was ‘ :
published once a week in the reg-

the foliowing Stage 1 and 2 Abatement Plan has bsen submitted to the Dire

ular and entire issue of said " Congervation Division, 1220 S. St. Francis Dr., Santa Fe. New. Mexico ¢
paper, and not a supplement: -~ ot ”‘39?47"'*"'—";. T e e e T . -

thereof for a period
Rice Operatmg Company, Carotyn ‘Doran Haynes Enginesring Manager

Telephone {505) 393-9174, 122 West Taylor, Hobbs, New Mexico SB%U
of 1 has stbmitted a Stage 1 and 2 Abaternent Plan for the Zachary Hinton
EOL _rte Blinebry Drinkard Salt Water Disposal System, located about
2.5 miles southeast of the intersection of State Routes 18 and 8/176, near

'S.SU(?(S)' - - * Eunice, New Mexico in Unit Letter O, Section 12, T22S. R37E, Lea Coundy,
Beginning with the issue dated - Naw México. Concentrations of chioride and total dissolved solids were above
background conditions in the past but currently ground water quality is 9::;\1’1} ]
January 18 . 2006 - .packground concentrations. The Stage 1 and 2 Abalement Plan describe
" - - vpropo:ed measures 1o prevent future impairment of ground watar quality ¢ 2 .
and ending with the issue dated residual chioride in the unsaturated zone and the proposed responss to past ground
| waterimpairment.
January 18 2006 Any interbsted person may obtain further information from the Oii Gonservaticn Divisi

i
bé\;e ac .

‘and. may submat writtent comments to tha Director of the: Oit Conservation Divis

4/ ( 4 )//b{"// ‘addrvess given above. The Stage 1 and 2 Abatement Plan may bz viewed at
£ % :

dress. orat the Oil Congervation Division District Otfice, 18625 N. Franch Dnva,
Mexico 88240, Telephone (505) 393-8151 between 8:00 am. and 4:30 p

onday

Advertising Manager tthrough Cnday Prior to ruling -on any proposed Siage 1 and 2 Abatement the Direz-
Sworn and subscribed to before tor of the Oil Conservation Division shall aliow at least thirty (30) days af‘er tha i‘a of piib-
lication oOf this notice during which writteni commenis may be submitied to him. :
this 19th day of #22074
Jar}uary 2006
1 i

.ivf{ﬁ A%} / KLW"R‘\\\

Notary Public. -
My Commission expires
February 07, 2009 e
(Seal)
OFFICIAL SEAL
DORA MONTZ
NOTARY PUBLIC
STATE OF NEW MEXICO
My Commiission Expi
This newspaper is duly qualified to 01104367000 67535643
publish legal notices or advertise- RICE OPERATING COMPANY
ments within the meaning of 122 WEST TAYLOR
Section 3, Chapter 167, Laws of HOBBS NM 88240

1937, and payment of fees for said
publication has been made.



STATE OF NEW MEXICO
County of Bernalillo SS

Bill Tafoya, being duly sworn, declares and says that he is Classified
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 of assessed as court cost; 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 S? day of
Mquent consecutive publications on
AL S o
N

N\
Sworn and subscribgd to-before me, a Notary Public, in and

for the County of Bernalillo and State of New Mexico this

of 20 pé

et et V\/Vv

PRICE# 41, X9 ; T
Statement to come at end of month. ; .
ACCOUNT NUMBER )

CLA-22-A (R-1/93)

OF- i
Ei'_,'nJ

501’»‘\{
STATE

fvo
and Natur

proposed mea":ums xG pre
fuiurs ',npa
ality

Any interested person may ob
{urher ifion 'nu n {rom the
i Consetvation Divis




+ BD Zachary Hinton EQOL

Unit 'O}, Sec. 12, T22S, R37E

Public Notice Mailings (1/11/2006)

Stage 1 & 2 Abatement Plan

Delivery Status

Landowner or Interested Party

Delivered
E-mail

Delivered

US Mail Not Delivered

Comments

G. P. Sims
P.O. Box 1046
Eunice, NM 88231

X

Return Receipt Received

Irvin and Shirley Boyd
P.O. Box 121
Eunice, NM 88231

Return Receipt Received

Leo V. Sims
P.O. Box 2630
Hobbs, NM 88240

Return Receipt Received

NM State Highway Department
P. O. Box 1458
Roswell, NM 88202

Return Receipt Received

Ray A, Pierce
P.O. Box 1969
Eunice, NM 88231

Return Receipt Received

Winnie Lea Simms Kennann
P.O. Box 186
Eunice, NM 88231

Return Receipt Received

Lea County Administration Office
Attn: Lue Ethridge

100 N. Main Street, Suite 4
Lovington, NM 88260

Return Receipt Received

Attorney General's Office
P.O. Box 1508
Santa Fe, NM 87504

Return Receipt Received

Bruce S. Garber

Attorney at Law

P.O. Box 0850

Santa Fe, NM 87504-0850
Email: bsg@garbhall.com

Return Receipt Received

10

State Director

Bureau of Land Management
P.0.Box 27115

Santa Fe, NM 87502-0115

Return Receipt Received

11

Chief

Groundwater Bureau

Runnels Building

Santa Fe, NM 87504

Email: Bill.Olsen@state.nm.us

Return Receipt Received

12

Chief

Hazardous Waste Bureau

Runnels Building

Santa Fe, NM 87504

E-Mail: James.Bearzi@state.nm.us

Return Receipt Received

13

Gerald R. Zimmerman
Colorado River Board of Calif.
770 Fairmont Ave. Ste 100
Glendale, CA 91203-1035
E-mail: jec_crb@pacbell.net

No Reply
(US Mail and e-mail)




14

Jack A Barnett

Colorado River Basin Ctrl. Forum
106 West 500 South, Suite 101
Bountiful, UT 84010

Email: James.Bearzi@state.nm.us

Return Receipt Received

15

Department of Game & Fish
Director

Villagra Building

Santa Fe, NM 87503

Return Receipt Received

16

Dr. Harry Bishara
P.O. Box 748
Cuba, NM 78013

Return Receipt Received

17

Colin Adams

Environmental Counsel

Public Service Company of new Mexico
414 Silver, SW

Albuquerque, NM 87158

Email: cadams@pnm.com

Return Receipt Received

18

Mike Schulz

International Technology Corp.
5301 Central Avenue, NE Suite 700
Albuquerque, NM 87108

E-mail: mschulz@theitgroup.com

Undeliverable mail, not able to

forward

19

Jay Lazarus

P.O. Box 5727

Santa Fe, NM 87502

E-mail: Lazarus@glorietageo.com

Return Receipt Received

20

Ken Marsh

CRI

P.0O. Box 388

Hobbs, NM 88241

E-mail: ken@crihobbs.com

Return Receipt Received

21

Lee Wilson & Associates
P.O. Box 931

Santa Fe, NM 87501
E-mail: Iwa@lwasf.com

Return Receipt Received

22

Ned Kendrick

Attorney at Law

325 Paseo de Peralta

Santa Fe, NM 87501

E-mail: ekendrick@montand.com

Return Receipt Received

23

Secretary

New Mexico Environment Department
P.O. Box 26110

Santa Fe, NM 87504

E-mail: Cathy.Tyson@state.nm.us

Return Receipt Received

24

Lynn Brandvold

NM Bureau of Mines & Mineral Resources
NM Institute of Mining & Tech.

Socorro, NM 87801

Return Receipt Received

25

NM Oil & Gas Association
P.O. Box 1864
Santa Fe, NM 87504-1864

Return Receipt Received

26

Randy Hicks

901 Rio Grande Blvd NW, Suite F-142
Albuquerque, NM 87104

E-mail: r@rthicksconsult.com

Return Receipt Received

27

Soil and Water Conservation Bureau
New Mexico Department of Agriculture
Programs and Resources Division

Box 30005/APR

Las Cruces, NM 88003-8005

Return Receipt Received




28

Chris Shuey

Southwest Research & Information Center
P.O. Box 4524

Albuquerque, NM 87106

E-mail: sricdon@earthlink.net

Return Receipt Received

29

Ron Dutton

Southwestern Public Service

P.O. Box 1261

Amarillo, Texas 79170

E-mail: ron.dutton@xcelenergy.com

Return Receipt Received

30

Elmo Baca

State Historic Preservation Officer
228 East Palace Avenue

Villa Rivera Room 101

Santa Fe, NM 87503

Return Receipt Received

31

Director

State Parks & Recreation
1220 S. St. Francis Dr.
Santa Fe, NM 87505

Return Receipt Received

32

Field Supervisor

US Fish & Wildlife Service
2105 Osuna Road, Northeast
Albuguerque. NM 87113-1001

Return Receipt Received

33

Regional Forester

USFS Regional Office
517 Gold Avenue SW
Albuquerque, NM 87102
E-mail: cgarcia@fs.fed.us

Undeliverable mail, not able to
forward; e-mailed 2/8/2006

34

State Engineer

Water Resources Division
Bataan Building

Santa Fe, NM 87503

Return Receipt Received

35

William Turner

New Mexico Trustee for Natural Resources
C/O American Ground Water consultants
610 Gold St. SW, Suite 111

Albuquerque, NM 87102

Return Receipt Received

TOTALS

32
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Kristin Farris Pope

From: "Kristin Farris Pope” <kpriceswd@valornet.com>
To: <jcc_crb@pacbeli.net>
Sent: Wednesday, February 08, 2006 10:31 AM

Attach: Zachary Hinton.doc
Subject: Rule 19 Public Notice (Zachary Hinton)

Mr. Zimmerman:

In accordance with the NMOCD Rule 19 Public Notice requirements, please find the attached public
notification document. This document was originally mailed to you on January 11, 2006. Thank you.

Kristin Farris Pope
Project Scientist

RICE Operating Company
Hobbs, New Mexico
(505) 393-9174

2/8/2006
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Kristin Farris Pope

From: <MAILER-DAEMON@mail2.valornet.net>
To: <kpriceswd@valornet.com>
Sent: Wednesday, February 08, 2006 10:31 AM

Subject: failure notice

Hi. This is the gmail-send program at mail2.valornet.net.
I'm afraid [ wasn't able to deliver your message to the following addresses.
This is a permanent error; I've given up. Sorry it didn't work out.

<jcc_crb@pacbell.net>:

207.115.57.16 does not like recipient.

Remote host said: 553 5.3.0 <jcc_crb@pacbell.net>... Addressee unknown, relay=[69.30.128.27]
Giving up on 207.115.57.16.

--- Below this line is a copy of the message.

Return-Path: <kpriceswd@valornet.com>

Received: (gmail 1229 invoked by uid 120); 8 Feb 2006 17:31:43 -0000

Received: from 72.16.119.254 by mail2.valornet.net (envelope-from <kpriceswd@valornet.com>, uid 89) with

gmail-scanner-1.24st

(clamdscan: 0.80/791. spamassassin: 3.0.1. perlscan: 1.24st.
Clear:RC:1(72.16.119.254):SA:0(0.0/5.0):.

Processed in 2.275885 secs); 08 Feb 2006 17:31:43 -0000

X-Spam-Status: No, hits=0.0 required=5.0

Received: from unknown (HELO rice5d6y3hrqfi) (kpriceswd@72.16.119.254)
by 0 with SMTP; 8 Feb 2006 17:31:40 -0000

Message-ID: <004001¢62¢d5$8bce3100$2601a8c0@rice5d6y3hrqfi>

Reply-To: "Kristin Farris Pope" <kpriceswd@valornet.com>

From: "Kristin Farris Pope” <kpriceswd@uvalornet.com>

To: <jcc_crb@pacbell.net>

Subject: Rule 19 Public Notice (Zachary Hinton)

Date: Wed, 8 Feb 2006 10:31:49 -0700

Organization: Rice Operating Company

MIME-Version: 1.0

Content-Type: multipart/mixed;

boundary="----=_NextPart 000 _003C 01C62C9A.DE840EAQ"

X-Priority: 3

X-MSMail-Priority: Normal

X-Mailer: Microsoft Outlook Express 6.00.2900.2180

X-MIMEOLE: Produced By Microsoft MimeOLE V6.00.2900.2180

This is a multi-part message in MIME format.

------ = NextPart 000 _003C_01C62C9A.DES40EA0Q
Content-Type: multipart/alternative;
boundary="----= NextPart 001 003D _01C62C9A.DES40EA("

------ = NextPart 001 003D 01C62C9A.DES40EA0Q
Content-Type: text/plain;
charset="is0-8859-1"

2/8/2006
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Kristin Farris Pope

From: "Kristin Farris Pope" <kpriceswd@valornet.com>
To: <cgarcia@fs.fed.us>
Sent: Wednesday, February 08, 2006 10:33 AM

Attach: Zachary Hinton.doc
Subject: Rule 19 Public Notice (Zachary Hinton)

Regional Forester:

In accordance with the NMOCD Rule 19 Public Notice requirements, please find the attached public
notification document. This document was originally mailed to you on January 11, 2006. Thank you.

Kiristin Farris Pope
Project Scientist

RICE Operating Company
Hobbs, New Mexico
(505) 393-9174

2/8/2006




. 0v51-N-20-66520}

 1SoMUINOS IOATIS ¥ 1Y
[N Jo Auedinory uoﬁ:um, onqnd
109 INLLV, 350005 fejoumon

NOLLJ3S SIHL 31 .EEOO ‘HIAN3S

-

2591 hi

g9 TOOD 02%9T

< _menw‘n_ .rwm_ﬁ.

dioyy Jajsueif)

£0SL8 AN S EIURS

T01L8 JAN ‘onbionbngry
111 91nS “MS1$:PIOD 019
SIUBYNSUO]) J9je M, PUNOID):URILINUY O/

‘H3AN3Ss

0$80-¥0SL

8 AN ‘2 BiUeS
0680 X049 0d
Me JB £omony

19qIED) °§ 2OMIE




.mr.:.N?MmmNoF ) T . , “3djeosy winisy opsausog 002 bm_ﬂnmm ‘1188 E._ou.wn_% 0¥S1-IN-20-565201 1diegay winjey opsswog $002 menwn_ 118¢ E‘_om
i . - . - v ; g
i mmﬂ h099 ,ES, O2QT: 500 ] sm@%ﬁmﬁm_ﬁm . | ¢hhT h0R9 TODD 02@T SO0 |99% e i st

L — ] ‘_mnE_._Z ejouy

: «mmm mﬁmu tcwa_ma pejoisey v ﬁm\ \\1 Z

T

€0SL8 JAN 2 Tiueg |
Supmg :wﬂmm

Iaeuiduy agelg

UOISIAL(T §921n0SaY Isjepm

~ €058 WN ‘o eiueg ‘

10T Wooy BISATY BIIA
SNUOAY 32B[RJ 1SB §77

BORQ oEE URY J90OJ(O UOHBAISSII] OLIOJSIH 3elS

adh). oo_?_mm

. AHIAIIIA NO NOLiD3S SIHL ILITdNOI 3 NOILO3S SIH1 3131dN0D *HIANIS | ©© . AMIAI1IA NO NOILO3S SIHL 3137dW0D |

o E_moom wnay o_ummEoo +002 menmu ‘118¢ —Eom |

GI-W-20:56520}

H

| m_mn_._” :Dmn_ HD:D Dmmﬂmmn.nﬁ”

..8> D o «mmmse@ tcoa_mo g <
: — DOO D ‘ : : s = . § B P BN - 1. . v - “\-‘hl\;.iuiutil
T , - spuel] S S 021

1019215(J

uoNea10ay B SHIed SIBIS

70SL8 N ‘of mueg
) LTLS XO€ Od

hm>__w.o.uo E_mq ko)
assaIppy [J. . J
weby O

 AHIAIIIA NO NOILO3S SIHL 31T TdNDD




G- No.mmmmc— 2 ,.E_momm E:«mm\uammEoQ. e

ﬁ m.m.:H r_umn_‘.ﬂn_m_m_:vmm_mﬂ mn:ﬁm

wi.

v.wn FRREE R | ERE

SoA D

: . ) a o 0 _.l._
m_u:m:Ews_ Lo,, E_mumm E:«w ,
,.,.__ms_ m&am_ﬁ\m

0LI6L 116788 TN “20mng

9v01 ¥0d "O'd
swis 'dD

1921 X08 0d,
uoun(y 9oy ;
9D1AIDS OGN TISOMIPNOS

01 passaIppy By

Jenijeq uo a9 |
8SeIpPY [
waby

010¥8- L0 ‘Tynunog |
- 1 310§ “qIN0g; 005 19M 901 |

0119 X049 Od “ . o - ureq v e[ |

Areja1008 | : L e . Um0 { [0 UWISBE-I9ARY 0peIo[o)) |

1uowreda] [EJUSUITOIIAUG OORXIA MON | R ‘ ]
: |

¥0SL8 N ‘9 eiueg _

hm.w>__mc jo wum.a, ﬁ% i
8ssalppy [
u:mm< D




e g - - - -

:v B -, [ o . N N = N B -—
ShveosesEl L (Mdposy wmeyopsewog voo.m Aenigag f| [gg-uuod sd | ,,Sm_._z 2086520} , - ydiesey wmey onsewag ., p00Z Aleruged || | g uuog €
_._“ r g H +_ D m J ._u. D D D D 2 m_ T 5002 : i iieqEreomes; uioi Jeysuei) : F(5qe] Gojbs wiay Heysui);

7 ;;EQEZan;NW..,.ﬁ 095T 08 a:aa D28 5002

WCoAT

JBQUINN Sy

A

SIpUBUARYN 10

/ S008-€0088 JAN ‘Se0nI) e |

) i Y0SL8 N ‘o BjURg
AdV/S000€ XOd |

Suipping spouuny
TE3INg 3)sep snopreze;

5321IN0S3Y 29 mam&oﬂ.w«*\“q

mwwmmﬁﬁz,,\, D
" queby A -

_ - AMIAIT3A NO NOILOTS SIHL ALITEWOD {. 01L03S 2 H ) VO NOLLOSS SIHL ] NOILDTS SiHL m..E..EEou."mm.Dz

st

751-W-20-565201 . ] < .jdieoey winjey opsawog

B :mmﬂ,:mm& 1000, 029T S00¢

..noom bm:hnmu_ ..:.mm :: mn_ | 0ba} N

J’ﬂlﬂj{
3 M¢ 135,

ST10-T0SL8 AN ‘o Biuey

\ ST1LT XOH O«
1010211 9TBY

EoEomac..mE pue] JO neang

¥0SL8 AN 2 eiues |
-80ST X0Od0d
30JQ s,[e10uUsD) Lowony

ON[] ‘Mmojeq
S8A [0 &b wepw

Jeapeq jo eno ‘0
55SIppY [
. jJueby [

AH3NITIANO NOILOIS SIHL 313100 | - S SIHL 3 02 H( © 7 .AY3AIT3A NO NOILDTS SIHL LITdNOD .




OFSI-IN-20-565201 . 1disoay winjey susewog

f<‘ﬂmmﬂ :gmm Hamm,ummawmmmn

iL-IN-20-565201 1die8 Wnjay apsetiivg

H H : i

Pi ] soquing ey 2

‘anm\ muwc.mm wioy Jojsugjf)

saA.[] ﬂr‘\\W\\lx arureontie POYLISEY. ‘v o@\ 1 u&\

«mmu g@ tcmz_ma paigisey .

‘A'00 1 HeW painsuj[] . fx.JJ.JJI,
._UcmcemE 40} 1digday wnay paeisibad [ | e .., |
ew wmm._a _H_ Jle palIHR) . 7 _ r |
.o%%_z%,_m_ o - . S
R \ T 981 X08 Od 166 X08.0d
o S ., LUBUUSY| SIS B8 BIUUIAN ¢ .. so1epo0ssy 7 wos|i o] m

oN[l :mojeq wmvw,._num.vb.m? op 1o)u mm AN ; =
SoA [] &1 Wey woy) Juaialip sseippe AeAlsp S| 'q-

aAeg-jo Emov ot
ssaippy [
wieby ] 5

NOILOIS SIHL FLITINOD :HIANIS ||~ ° |- AH3IAIT30.NO NOLLDIS SIHL ILFTGNOD

bG1-N-20-565201
N |

cvm—,s_ mo\mmmuo_ R : N ..E_momm umey oammEoQ

f m.mn_ﬁ :m__mn_ Tooa DmmH m_..:um.

0+788 JAN Sq30H
0og9Tx0d 'O'd
Sung "A 097

$981-70SLS AN “od BIUES
931 X0d Od w
uoye1p0ssy sed % 110 AN _,

.;o_mn mmoﬁum 10

oz_.U.

.mmmm‘_uE\ _U
" weby

- AYIAI1IA NO NOLLOIS SIHL F431dN0D



7G1-W-20-666201

- E_moom wniey ozmoEoQ :

mﬂmﬁ :amm Hama Dmmﬂ.mm:np

y

BleIdd ap o9seq §Z¢
MET JehouIony
3OLPUSY pay |

G 1EN-20-§6520

ydisoey winjay JisaLlioq i

_. _.wm uLog ¢

' Thhh G9h¢ HOOO 0O29T SO0L “;;gsssasghﬁae

1oQWINN SoRNY.

saA O

paisisibed [

{ead el LAidaRQ PEOMISSH Y A/& . _\_ -
L ! S e L a 00 D __NE U,ﬂ,._:mc— D . T -
L mw_bcmr_u._m_z ‘_o_ «a_wumm_ E:«W&Km .

.\,.

uosuyor [sueq N1V
€0c88 N ‘llemsoy
84¥1 X0g Od

uswyedaq AemybiH o1e1S NN

v ‘_mE ayl Jo xomn‘mE 0« pres Hm_E_.._omuB‘

Q.:Ema momn_m B! U0y} ayy uo 10

NOILDTS SIHL 3L3TdN0D H3A

0pSL

-N-20-585201

4 ,,ua_womm,. wn: mm\

u_«onoD .

o _wn: mumo O

’

T1001-€11L8 JAN “onbronbnqry
i M,muaﬁoz ‘peoy vUNSQO SOIZ
o Jos omsm Eoﬂ

iassalppy [
Jueby []

\. £10L8: AN ‘Bqn;
8vL X0d O
eIRYSIH ALRY L

- AY3AII3A NO NOILD3S SIHL 3137dNOD .




e e B ——

- T
51-IN-20-66520}

7002 zm.:,sou_ { :mm uoisd i

ydieoat] uimal prgawoq | ;

e Sm—-s_wmﬁmmmc-. i ‘voow menmn_ .:wm. E._ou_.n

~

i

/ Y0SL8 NN ‘o wiueg
Supying souuny | .
'

o 0IL8 JNN ‘onbronbngry | *,

FESINE SmIpImeID | NE,.m (Mg MN PAIH 9PpURID ONE [06 ‘

|

JD |

SYOTH APUR |

jassalppy ]
. Teby .

NOLLOZS SIHL 3131100 HIANIS _NOILO3S SIHL 31I1dWOD *HIAN

i} :.%oommbm;_nmn_.

901.L8 JAN ‘enbionbngpy

1€£788 AN “somumy

oN [

121 %0d "O'd YZsy X0d Od
£og AS[a1yS pue UTAIL Aangg suy)
PR . SEN) UOTIBULION] 29 YIIBaSIY ISIMYINOS

.Bo_ma mm@uum bw>_ u ‘_mEm =1

. AM3AIT30 NO NOILDIS SIHL 3LI1dNOD

NOILOIS SIHL 3LITdNOI 'HAANTS




1288 AN Saqo aich S F1 %  108L8 TN 0110008
88€ X0OH 0d | : sdAL 60 1 yoo, % Surum jo amBsITIAN
RO | ; ] |ai= . , PIOAPUBIT HUAT]

r UsIBpy uoy

moo.SOwom TRISUIA] 79 SSUTIA] JO neaIng AN

W2o-geszol L digosl Linia

W r,,m,rm 09LL 0000 OLEQE SO0L

1€288 AN “omung
6961 x04-°0°'d
2011 'V Aoy

OLLO3S SIHL 31T TINOD

Nrr




ﬂ_u

05 18:
0

nJ
[

D00 k804 1539

|
” I n OVEL-N-20-56520L 1digoay wnay onsdwedai § 11!} ¥o0giieniged:’ [ 'gg Wiod: sd;
I ! | (oqey eoyiss wouy daysuma)
_ g9 TO00 02%9T 5004 _ YAIBS oy} 4
. _Ftrmmﬁ hi e . S — ) .. dsqunN-apY g
saA O (604 BAx) LAONIPQ PRSI b @ g -H-2-
: '‘ao0 O .__m_z.._,ue:mc_, O #z.l]l ST T ~
| asipueyossly 40} idjsosy uinjay, _ paieisiBert [y, | f 80148 NN ‘anbionbnqry | H
| . s A ‘
: _“ W st O i 00L 990§ FN 9NUAAY [eNUD,T0ES |
| , : |
i . , dioy A3ojouysa L, [euow _
w f e {
W .W. ,. _
m : . . . o
M : oN [ Mmojaq mmw._u\um Luanyep ._...wEm SIAH 03 po |
A “ SaA [ &) Way woy Jusiayp ssaippe Aisniep S| 'Q — H
,_ - - — =  'syuued eoeds ) Juol): .
| : N SR “‘goaidiiew sy} jo'yoed ey} o} pJ >
! " ¢ Aeneq jo sieq 'O {oweN pajud ) Aq pansost g . . "NoA o} Pied sy} LMy g
i A . {essaippy O . X 9S10A01 91} U0 SSalppe pu 5
: weby O . 2
=
o«
~)
—_ —
| 3
CE STICKER'AT-TOP OF ENVELOPE TO THE RIGHT
— £ THE RETURN ADDRESS, FOLD AT DOTTET i
e

i V4 ErL e a0 e T
“ |n.|-|. .. -
B - s & = = = 3 . :

801.8 JAN ‘onbionbuqry

Z[yog I
B ‘dioyy AJorounpaay, [euonRUONIT

3
1wy

e 143}
g4
i
9|
l:i

A

2l

i
l":

4
(]
ny

g
£
i

LY I O
g2i o
Py e
i )

[lempw I
o T
LA
L~

ey
™
Nt
Il &id

i

o
Ing&?' ”
4!'2
e
1at\

e
. :"
1

|

e

00L 9¥0S AN ‘onusAy [Bxua) [ogc

" LEST hO99 TOO0 D2RT SO0L

I

wz:émmo 301

3."03“ - —
g e
Siod 8 22 %
i38 = a2 a B
O D31 o S 93 Q
§imy! © a5 8o T
S! X 32 3§ :
= a 33
(]
Fzi 3g 33 9
B e @ . J-
£ gz @2 2
a8 S8 m.a
.m...m_ m.wu. a g2
o " il
o
28 25 § 9
@

‘onuoAy Jenus) 10£6

[T 00L 9UNS AN

Z[nyog AN

‘diop) ASojouroa ] [sUOHBTLIAIU]

F—b 0; D h $ | se5.4 3 eBe1sOy eloL

|
|

W0D'SASN MMM:IE:311SqaM 1IN0 USIA uonewitoj) Kianljep 103 :

38A IVIDidd0

“HZ

L

9007 L} NVF

0

0¥788 AN ‘Sq90H
I0TABT, 1S9M 2T

Ao &QQ\»@ m O _ m




i a«mvz.@a.mmmme 5
m M Hn:i_” :ij .:”E_”_ 02%9T 500C

w e

S B . 1OQUINN B |
CsAQd

—

q9- :sN

«mmm E@ hieied Ppeoliisor

Z01L8 AN ‘onbmnbnqyy |
MS SDUSAYPIOD LIS

1915910,] [POI39Y :
22O [eUOIENY SASN

»

L "sjjuLiad aoeds!
- «_mom_a__mE 8y} JO oeq eyt

-—

AL USE

1
H
|
i
1
!

T3hT h0O99 1000 O

-]

£

g

9

3

a

‘|

s

3 T o m“. r

% e B
o] A.mH 2 “ i
= o) Q H s
] - | b
£ 2457
2 .8 @ 8 g - “
& S s g B

-3 EE=d an © [

] 1223 5

= K339 3

£ n g T

. - =

=~ PSS -
S - Bl o <

@ I

Bfid. o o o5 sm 2 S B -
- 8 2 EEdE o3|

=% 1] o B B

Ebk-| £ 2 %8 58 o [

E : 823 § | i=sR

S, Q c8 58 - e lg

= 5E g @ XS E

a 28 g8 & g Caif¥

o on =2 T = iEg@

5 £6 g |2 1891

] e 82 g |§ BL®

15 W Ty ky SO

701L8 TN ‘anb1onbng(y
S SUURAY PIOO L1§
3915010,] TRUISY
. 200JQ [RUOIZOY SASI

3

5 0v788 JAN ‘S99°H
Z 10[AB, 19 TCT

.N\%QQ% Beont2ds) m O _ m




2o}

lopuely3iH | S0/S1/6 ueld L€ | Stz | v | A yes| - ad
uoneziiajoeiey)
2 uonesnsaAu[
s1our] Ajod YO Aepo S0/61/6 gunesndQ | ¢ooz/z/z P91 uejd IO 9peaSd Xog uondun( JLIUN)
asn o3 uondo a1y Sunsanbax uo JM 01 [1ews 1se| oy Ja9 “3uo 1sanbay]
guniojruow SYOIH "1 | 90/91/1 |ueld uondv{16-LTv0dl| dLE | SOT | S | 9 (10q1eg] UOYTEIBIN) EINE|
QAIID2LI0D) -4 1ol
Suuioyuow 20 90/11/1 | amson vecodl | dL€ | S0t | v | N 1-$-N 10l CINE|
Juniojiuow SYOIH "L " | 90/01/2 21n50[) L€-9TvOd1| dLE | SIT [ 6T | N 62-N 1ol ad
Juo SIY) JYe SJVD SYOIH "L ¥ | S0/ST/01 | uejq uonoy d8¢ | S81 | 6C | I 104 1009 6¢-1 SqQqoH
SQQOYH Joy10 [opouw [[IM QAIINALIOD
SYOIH LY I zeeod!l | Ase | SLI [ sE | D AMS S€-D WNNOBA
Surpuad gV jo [eaoidde Tw 19888
A0 ‘90/¢z/€ pantwigns jooud donou orjgnd SHIIH "L ¥ | 90/T/1 | uejgwowereqy | 0CEOUYT | HSE [ SLI [ SE€E| D ams s¢-4d WnnoeA
¥ 1 98eig
3urpuad v jo [eroidde JuepuL c , dv Sp-dv | dLE | SOT | 9 | d 387 9-d ANT
ado 90/0€/1 panwgns jooad 2or0u d1qnd 0/pL/ 7% 1988S
Juipuad dv jo [eaoidde WopLL | G0/S/TT |uerq juoworeqy g49¢ | soz | 1 | @ yes] 1-( ¥of NG
ADO 90/9/7 pamuwqus joord don30u 21jqnd 1 a3e1g
3uipuad Vv jo [eaoidde WopUL  [SO/LT/OT | ueygwowareqy | 9%-dV | ALE | SOT | 9 | A 9-3 10l INA
DO 90/€1/1 pantwiqgns jooid aonou s1jqnd romeg
Suipuad g jo [eaoidde WapUL | S0/9/TT | ueyq wowaeqy |06-LTHOUT| JLE | SOT | S | N S-N 0l AN
dDO ‘90/€1/1 paniwqns jooid do110u orjqnd | 28
Surpuad Jeaoidde WOPUL | 90/€/1 | upqwowsreqy | 1ECOWT | ALE | SOT | 6 | W dms 6-N JNA
ddo0 900T/91/¢ paniwigns yooid sonou ofqnd 1 288
Surpuad [eAc1dde SYOIH "L " | S0/€1/01 dv 0S-dvV | d.€ | STz | 71 | O [uouiy Areyoez 01 [ ad
ddo0 9007/01/ paniwgqns jooid aonou d1qnd 7% 195818
paugng | UoISSIqng # 988D IoUBY] ldigsumoy | "I9S |3TUN)
spuduIwo)) sNje)g JUA.LIND) jueynsuo)) eq J0 2dAL AOOINN uondidsa(] (8307 MS WI)ISAS

IONIANAd TVAOUAddYV dDO HLIM SLOArodd




cjoc

9OON dqnd YLEH SI0UM | SO/TL/TT | ueig wowareqy {CH-LTPOIT| LE | S61 | €€ | A [-€¢-y 1l dNd
1 98®miS
99110N d1[qnd wepul | so/s/el 0v-9zk0dT| dLE | SIT |92 | 1 9z 1f ad
dv 7% | 98mg
SYOTH "L ¥ | 90/€/€ |uodoyamsop| ¢
3 /€/ YOIl | d9¢ | SLI I 1D NS YeaT [-D 0qV
yed sjoym | S0/€T/¢ vetd L€ | S61 | €€ | M | 7104 sdijiyd yewes | JNA
uonezidoRIRy)
2 uonednsoau]
suLojuow SYPPIH LM | #0/9/6 | ueld uondy dL€ 1 SOCT | ¢ | N dMms S-IN dNA
QAIdALIOD
Kysnpen ueld ©d] 1-9- wnnoe
Asn[eD 'd c0/21/Z1 | sonezsmonsons d5¢ | S8I 9 | N 3.3 1-9-N A
2 uonessaau]
Aysngen 'd [$0/z1/z1 ueld gase | sL1 |se| D Yed] 9Z-N WwINNoeA
uoileZ1I9)oRIRY))
29 uonedNsaAU[
paugng uoissiugng # 9S®) Quﬂﬂm digsumoy], .QQ@ yun
SjWuo)) SN)e}§ JuRLIN) juejnsuo) areq jo QQ%H ADOINN :cmamm.—omuﬁm _NMQQ NS Evum%w

ONIANAd TVAOUddY dOO HLIM SLOArodd




NEW MEXICO ENERGY, MINERALS and
NATURAL RESOURCES DEPARTMENT

| BILL RICHARDSON Mark E. Fesmire, P.E.
‘ Governor : ‘ Director
Joanna Prukep - ; Oil Conservation Division

Cabinet Secretary

Novembef 22, 2005

Ms. Carolyn Doran Haynes
3 Rice Operating Company
; 122 West Taylor
' Hobbs, New Mexico 88240

RE: ABATEMENT PLAN PROPOSAL(S)
LEA COUNTY, NEW MEXICO

Dear Ms. Haynes:

! ' The New Mexico Oil Conservation Division (OCD) has reviewed Rice Operating Company’s (Rice)
ABATEMENT PLAN(S). These documents contains Rice’s proposed Stage 1 and Stage 2 abatement
v plans for investigation and remediation of contamination for the site(s) listed below. Please note OCD
; has issued each site with a new abatement plan number. Please use this number in the future on all

correspondence. The OCD has determined that the below Abatement Plan Proposal(s) are
adrmmstratlvely complete. ;

BD Jct. Zachary-Hinton O-12-22s-37¢ 1R0426-36 __ Stage'1&2 10/13/05 New AP-50
Before the OCD can compiete a review of the proposals, the OCD requires that:

1. Rice issue approved notice of publication in the Albuquerque Journal and Hobbs News Sun
pursuant to OCD Rule 19.G.(2).

2. Prior to issuing public notice, Rice shall issue approved written notice of the proposals pursuant
to OCD Rule 19.G.(1). Please note 19.G(1)(d) can be found on OCD’s web page.

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone: (505) 476-3440 * Fax (505) 476-3462 * htip:/www.emnrd state.nm.us




Ms. Carolyn Doran Haynes e
November 22, 2005
Page 2

\ 3. Rice provide the OCD with proof of publication and proof of written notice. Proof of notice
shall include a map of the surface owners of record within one (1) mile of the perimeter of the
site and shall identify compliance with each of the provisions of Rule 19.G.

Please note in the future it might be prudent to include you public notice provisions in the abatement
plan submittal. If you have any questions please do not hesitate to call (505)-476-3487 or E-mail
wayne.price @state.nm.us.
‘ Sincerely',
W =
Wayne Price-Senor Envr. Engr.

Enclosures

cc: Chris Williams, OCD Hobbs District Office




R. T. HiICKS CONSULTANTS, LTD.
901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

October 13, 2005

Mr. Daniel Sanchez

Enforcement & Compliance Manager

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE: Zachary Hinton EOL Junction Box (O-12) Sec 12, T22S, R37E
NMOCD Case #1R0426-36

Dear Mr. Sanchez:
R.T. Hicks Consultants, Ltd. is pleased to submit the attached Stage I & II Abatement Plan
for the above referenced site. If you have any questions or concerns, please don't hesitate

‘ to contact us.

Sincerely,
R.T. Hicks Consultants, Ltd.

flct

Katie Lee
Staff Scientist

Copy:

Wayne Price, NMOCD; OCD Hobbs Office;
& Kristin Pope, Rice Operating Company
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NEW MEXICO ENERGY, MINERALS and
NATURAL RESOURCES DEPARTMENT

BILL RICHARDSON S Mark E. Fesmire, P.E.

Governor ' - Director
Joanna Prukop Qil Conservation Division

Cabinet Secretary

July 13, 2005

Carolyn Doran Haynes

Rice Operating Company (ROC)
122 West Taylor _
Hobbs, New Mexico 88240

Re:  Zachary Hinton EOL
UL O Sec 12-Ts22S-R37E
OCD case # 1R0426-36

Dear Ms. Haynes:

The New Mexico Qil Conservation Division (NMOCD) is in receipt of Rice Operating Company’s
(ROC) letter dated June 29, 2005 requesting that OCD reconsider requiring an abatement plan for the
above referenced site. The OCD technical staff has reviewed the documents submitted and determined
that ROC did not properly investigate or remediate the vadose zone or groundwater which was impacted
from the site’s operations. The facts in this case are as follows:

1. ROC discovered in 2002 that its operations had caused groundwater contamination.

2. The groundwater beneath the site still exceeds the groundwater standards for Chlorides and TDS.
3. The groundwater contamination was never delineated.

4. Contamination still remains in the vadose zone. ‘

Therefore, you are hereby ordered to submit an abatement plan pursuant to OCD Rule 19 as required

in my letter dated May 05, 2005. Failure to perform the above requested actions will result in OCD
setting this case for a compliance hearing in front of an OCD hearing examiner. The OCD will ask
Jor corrective actions and civil penalties.

Sincerely;

Daniel Sarichez—Enforcement and Compliance Manager

Xc:  Roger Anderson-Environmental Bureau Chief
.OCD Hobbs Office

Oil Conservation Division * 1220 South St. Francis Drive * Santa Fe, New Mexico 87505 -
~ Phone: (505) 476-3440 * Fax (505) 476-3462 * http://www.emnrd.state.nm.us -




R. T. HiCcKS CONSULTANTS, LTD.
901 Rio Grande Bivd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

June 29, 2005

Mr. Daniel Sanchez

New Mexico Qil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE:  Zachary Hinton EOL UL O Sec 12, T22S, R37E 1R0426-36

2
C—
—
r-'-
o

=
=
Dear Mr. Sanchez: 15
In your letter of May 5, 2005, NMOCD required Rice Operating Company (ROC) to submit an c‘{\)
abatement plan for the above-referenced site on or before July 15, 2005. We respectfully
request that NMOCD re-consider this request based upon the information presented in our
January 2004 Corrective Action Plan (2004 CAP), our response to NMOCD comments
(December 2004), and the ground water data presented below. All of these submissions
are included in the attached disc.

As the recent data (figure) ji o -

show, ground water chloride BD jct. 0-12 (Zachary Hinton) Monitor Well
concentrations decreased
from over 500 ppm in 2002
to the regional background
concentration of 300-400
ppm by 2003. Data
presented on page 12 of the
2004 CAP discuss the
regional water quality.

Chloride mg/L
s 8 86 8 8

Eleven quarters of ground
water monitoring allow us to
conclude that natural
attenuation has effectively 250

restored ground water

quality at the site. & Q(f«’ '59@ édﬁ “\& n‘ dh 'D’do ﬂ’ﬁ
Alternatively, one could also
conclude from these data
that the first sample taken in 2002 was unusually high, perhaps due to disequilibrium in the
ground water caused by the drilling process.

We believe that the HYDRUS-1D modeling within the CAP demonstrates that:

1 Water contaminants in the vadose zone will not with reasonable probability contaminate
ground water or surface water, in excess of the standards in Paragraphs (2) and (3)
below, through leaching, percolation, or other transport mechanisms, or as the water
table elevation fluctuates.




July 1, 2005
Page 2

We believe the 11 quarters of ground water monitoring and the research on regional ground water
quality presented within the CAP show:

2. Ground-water pollution at any place of withdrawal for present or reasonably foreseeable
future use (e.g. the Zachary Hinton monitoring well or future down gradient wells),
where the TDS concentration is 10,000 mg/L or less, conforms to the following
standards:

a. Toxic pollutant(s) as defined in 20.6.2.7 NMAC are not present; and
b. The standards of 20.6.2.3103 NMAC are met.

Due to the location of the site, we believe it is obvious that:
3. Surface-water is not affected by the site and surface water conforms to the Water
Quality Standards for Interstate and Intrastate Surface Waters in New Mexico 20.6.4
NMAC.

Therefore, we respectfully request NMOCD:
e withdraw their request for an Abatement Plan for this site,
o carefully review our previous submissions, and
e evaluate the site for closure of the regulatory file.
Thank you for consideration of this request.

Sincerely,
R.T. Hicks Consultants, Ltd.

Randall Hicks
Principal

Copy:

Kristin Pope, Rice Operating Company




NEW MBXICO ENERGY, MIMERALS and
NATURAL RESOURCES DEPARTMENT

BILL RICHARDSON ‘ . Joanna Prukop
Governor ) Cabinet Secretary
Mark Fesmire
May 05 . 2005 Director ’ .
: Oil Conservation Division
Carolyn Doran Haynes
Rice Operating Company
122 West Taylor

Hobbs, New Mexico 88240

Re: Sites with confirmed Groundwater Contamination

Dear Ms. Haynes:

Pursuant to the New Mexico Oil Conservation Division rule 19.15.1.19
(Rule 19) Prevention and Abatement of Water Pollution requires all
responsible persons who are abating water pollution in excess of the -
standards shall do so pursuant to an abatement plan approved by the director.

Therefore, Rice Operating Company is hereby required to submit individual
abatement plans for OCD approval by July 15, 2005 for each of the
following sites:

EME Sites;

H-13 UL H Sec 13, T20s, R36E 1R0429
M-9 UL M  Sec9, T20s, R37E 1R0331
P-6 UL P Sec 6, T20s, R37E 1R0422
Jct. N-5 UL N  Sec5,T20S, R37E 1R0427-90
Jct. M-16-1 UL M  Sec 16, T20S, R37E 1R0427-93
Jet. K-33-1 UL K Sec 33, T19S, R37E 1R0427-92
Jct. A-20 UL A Sec 20, T20S, R37E 1R0427-89
Jct. K-6 UL K  Sec6, T20S, R37E 1R0427-88
Marathon Barber EOL UL E Sec 5, T20S, R37E 1R0427-91
jct. D-1 leak UL D Sec. 1, T20S, R36E not assigned

Oil Conservation Division *.1220 South St. Francis Drive * Santa Fe, New Mexico 87505
Phone: (505) 476-3440 * Fax (505) 476-3462 * http.//www.emnrd.state.nm.us




May 05, 2005 " Page 2

BD Sites:

IZQCHaRYEHIHtOE'@Ei AW LwRs O 2O OO s wRA3TE S O
Jct. J-26 UL J Sec 26 TZIS R37E 1RO426 4O
Jet. F-17 UL F  Secl17,T21S,R37E 1R0426-33
Jet. I-27 UL I Sec 27, T21S, R37E IR0426-35
Jet. N-29 UL N  Sec29,T21S,R37E 1R0426-37
jet. E-3 UL E Sec 3, T22S, R37E 1R0426-53

Justis Sites:

jet. L-1 UL ‘L Secl1,T255,R37E  1R0423-0
SWD H-2 UL H  Sec2,T26s,R37E 1R0423-01
Hobbs Sites:

Jet. F-29-1A UL F Sec 29, T18S, R38E - not assigned
I-29 Vent UL 1

Sec 29, T18S, R38E ~ not assignedv

After OCD receives the plans each site will be assigned a new Abatement
Plan number (AP#) for tracking purposes. If you have any questlons please
-do not hesitate to contact me at 505-476-3493 or E-mail
DJSanchez@state.nm.us; or contact Wayne Price of my staff at 505 -476- |
3487 or e-mail WPRICE@state.nm.us. l

- Sincerely,

ﬂw%

Daniel Sanchez
Enforcement and Compliance Manager '
DS/wp

* Ce: OCD Hobbs office
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R. T. Hicks CONSULTANTS, LTD.

901 Rio Grande Bivd NW A Suite F-142 A Albuguerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

December 8, 2004

iy

Mr. Wayne Price § l& w«a { xzzg ;\L‘JL"’
New Mexico Oil Conservation Division

1220 South St. Francis Drive oo o 700
Santa Fe, New Mexico 87505 bw

p j o
i Oil Conseivd nﬂfi cis DIHS
RE:  Zachary Hinton EOL 1220 . Saint Franc: &Dj
Unit O, Section 12, 225, 37E ganta Fo, NI E T

NMOCD Case # 1R0426-36
Dear Wayne:

In your December 3, 2004 email to Rice Operating Company (attached) you asked
for the following submissions:

1. Photos of the site before, during and after excavation.

2. Photos of the liner and backfill.

3. A plat showing location of all monitor welis and a chloride/TDS chronologic summary
table for these wells.

4, A copy of the NMOCD approved work plan (July 02, 2003) that R.T. Hicks is working
under.

5. A copy of the Hicks January 30, 2004 final corrective action plan.

I attach a CD that contains all of the requested information.

In the CD folder named “site photos” you will find digital images of the site after
excavation of the box associated with the Zachary Hinton End of Line (EOL) site.
This site was excavated in 2001, when the Junction Box Plan was being written by
ROC and under review by NMOCD. At this time, ROC was not creating a
photographic record of their efforts. Therefore, no images exist that show the site
before excavation.

Because the site remains open
pending NMOCD approval of the
Corrective Action Plan, there is no
liner and backfill at this time. The
Corrective Action Plan does not call
for a liner at this site.

Because the site is so small, we
elected to show the location of the
monitoring well relative to the
former EOL box with Figure 7 of




-

December 20, 2004
Page 2

the Corrective Action Plan. Figure 7 of the CAP is reproduced herein.

Note the red monitor well protection box with the concrete pad in the left center of
the image — that is the monitoring well discussed in the CAP. The former EOL box
excavation is in the center of the photograph. No other monitoring wells exist at
this site. The monitoring well lies to the south-southeast of the former EOL, directly
down gradient of ground water flow. The image on the CD titled “Northwest ZH

- 12.8.04" shows that the site remains relatively unchanged since Figure 7 of our CAP.

The Corrective Action Plan, as submitted to NMOCD via email on 1/30/2004 (from
Katie Lee of R.T. Hicks Consultants to Wayne Price), is on the CD in the zip-file
folder titled “ZH_CAP".

In the CAP, Figure 1 provides the graphical display of the chemical data for the.
monitoring well to the end of 2003. Table 1 of the CAP presents these same data in
tabular format.

We included the July 2, 2003 workplan in the CAP as Appendix A. NMOCD approval
of the workplan is attached to this letter.

We are using the Zachary Hinton CAP as a template for other sites where slow
leakage of produced water over time has created potential impacts to ground water.
Examples of such sites are Vacuum G-35 and the various sites associated with the
Hobbs Salt Water Disposal System abandonment. We are happy to provide
submission of R.T. Hicks Consultants deliverables (on CD) via US Mail to NMOCD as
well as via E-mail per your request and we look forward to your review the Zachary
Hinton CAP and any guidance you could give to allow us to improve future
submissions. Thanks for your input in advance.

Sincerely,
R.T. Hicks Consultants, Ltd.

Randall Hicks
Principal
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December 20, 2004
Page 3

December 3 Request for Information from NMOCD

From: "Price, Wayne" <WPrice@state.nm.us>

To: "Price, Wayne" <WPrice@state.nm.us>; "'Carolyn Doran Haynes (E-mail)'"
<riceswd@leaco.net>; "'Kristin Farris Pope (E-mail)'" <enviro@leaco.net>
Sent: Friday, December 03, 2004 4:35 PM

Subject: RE: Zachary Hinton EOL BD SWD System

> Added Case OCD Case Number 1R0426-36
>
>>  —-—-- Original Message-----—

>> From: Price, Wayne

>> Sent: Friday, December 03, 2004 4:33 PM

>> To: Carolyn Doran Haynes (E-mail); Kristin Farris Pope (E-mail)

>> Subject: Zachary Hinton EOL BD SWD System

>>

>> Dear Ms. Haynes:

>>

>> The New Mexico 0il Conservation Division (OCD) is in receipt of the
>> Rice Operating Company (ROC) March 04, 2004 letter requesting closure
>> of the above subject site. OCD has a copy of the Disclosure report
>> which was submitted as part of the

>> ROC BD Junction Box Generic closure project approved by OCD on July 22,
>> 2003.

>>

>> 1In order for OCD to properly evaluate this closure please provide
>> the

>> following:

>>

>> 1. Photos of the site before, during and after excavation. 2. Photos
>> of the liner and backfill. 3. A plat showing location of all monitor
>> wells and a chloride/TDS chronologic summary table for these wells.
>> 3. A copy of the NMOCD approved work plan (July 02, 2003) that R.T.
>> Hicks is working under.

>> 4. A copy of the Hicks January 30, 2004 final corrective action plan.
>>

>> Please provide ASAP so OCD can respond to your reguest. The Case

>> Number for this site will be 1R0426-36. Please include this case

>> number on all documnets pertaing to this site.

>>

>> Sincerely:

>>

>> Wayne Price

>> New Mexico 0il Conservation Division

>> 1220 S. Saint Francis Drive

>> Santa Fe, NM 87505

>> 505-476-3487

>> fax: 505-476-3462

>> E-mail: WPRICE@state.nm.us
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NMOCD Approval E-mail string

From: Price, Wayne [mailto:WPrice@state.nm.us]
Sent: Thursday, August 21, 2003 3:53 PM

To: 'Randall Hicks'; Price, Wayne

Cc: Carolyn Doran Haynes (E-mail)

Subject: RE: Zachary Hinton

APPROVED!

Please be advised that NMOCD approval of this plan does not relieve Rice Operating Company of
liability should their operations fail to adequately investigate and remediate contamination that pose
a threat to ground water, surface water, human health or the environment. In addition, NMOCD
approval does not relieve Rice Operating Company of responsibility for compliance with any OCD,
federal, state, or local laws and/or regulations.

[Price, Wayne]

From: Randall Hicks [mailto:R@rthicksconsult.com]
Sent: Thursday, August 21, 2003 3:45 PM

To: 'Price, Wayne'

Subject: FW: Zachary Hinton

From: Randall Hicks [mailto:R@rthicksconsult.com]
Sent: Thursday, July 31, 2003 9:37 AM

To: 'WPRICE@state.nm.us'

Cc: 'enviro@leaco.net’; riceswd'

Subject: FW: Zachary Hinton

Wayne

Glad | ran into you today. Here is the workplan that we originally sent to you on July 3.

I am pleased to hear that you are ready to approve the Champion remedy for chloride — please finish your
review of Champion then tear into this workplan next week. We plan on submitting two more in short order
and you might want to review all three simuitaneously. All of the workplans follow the same format — so a

simultaneous review may be time efficient.

Thanks for pointing us to the data for the Chevron site west of Eunice — we will need these data to spot a
monitor well location for one of the workplans coming your way.

Randy




December 10, 2004
Page 3

December 3 Request for Information from NMOCD

From: "Price, Wayne" <WPrice@state.nm.us>

To: "Price, Wayne" <WPrice@state.nm.us>; "'Carolyn Doran Haynes (E-mail)'"
<riceswd@leaco.net>; "'Kristin Farris Pope (E-mail)'" <enviro@leaco.net>
Sent: Friday, December 03, 2004 4:35 PM

Subject: RE: Zachary Hinton EOL BD SWD System

> Added Case OCD Case Number 1R0426-36
>
>>  me——— Original Message-----

>> From: Price, Wayne
>> Sent: Friday, December 03, 2004 4:33 PM

>> To: Carolyn Doran Haynes (E-mail); Kristin Farris Pope (E-mail)
>> Subject: Zachary Hinton EOL BD SWD System

>> .

>> Dear Ms. Haynes:

>>

>> The New Mexico 0il Conservation Division (OCD) is in receipt of the
>> Rice Operating Company (ROC) March 04, 2004 letter requesting closure
>> of the above subject site. OCD has a copy of the Disclosure report
>> which was submitted as part of the

>> ROC BD Junction Box Generic closure project approved by OCD on July 22,
>> 2003.

>>

>> 1In order for OCD to properly evaluate this closure please provide
>> the

>> following:

>>

>> 1. Photos of the site before, during and after excavation. 2. Photos
>> of the liner and backfill. 3. A plat showing location of all monitor
>> wells and a chloride/TDS chronologic summary table for these wells.
>> 3. A copy of the NMOCD approved work plan (July 02, 2003) that R.T.
>> Hicks is working under.

>> 4, A copy of the Hicks January 30, 2004 final corrective action plan.
>>

>> Please provide ASAP so OCD can respond to your request. The Case

>> Number for this site will be 1R0426-36. Please include this case

>> number on all documnets pertaing to this site.

>>

>> Sincerely:

>>

>> Wayne Price

>> New Mexico 0Oil Conservation Division

>> 1220 S. Saint Francis Drive

>> Santa Fe, NM 87505

>> 505-476-3487

>> fax: 505-476-3462

>> E-mail: WPRICE@state.nm.us




Price, Wayne

From: Kristin Farris [enviro@leaco.net]
Sent: Tuesday, December 07, 2004 3:56 PM
To: i

Subject:

R.T. Hicks 1is the consultant for this site. It is.lecated in unﬁ%gtﬂﬁ Sec.

12 but we commonly refer to it as the éﬁ&%ﬁﬁ%ﬁ%@htéﬁ@a It was a junction box
site. A disclosure report was submitted in 2002.

R.T. Hicks submitted a CAP on 7/3/2003, he will be mailing you a hard copy
of the full report today.

Kristin

————— Original Message -----

From: "Price, Wayne" <WPrice@state.nm.us>

To: "Carolyn Doran Haynes (E-mail)" <riceswd@leaco.net>; "Kristin Farris
Pope (E-mail)" <enviro@leaco.net>

Sent: Tuesday, December 07, 2004 3:42 PM

Subject: BD Site 0-12

>I have one analytical report for this site showing a MW-1. I cannot match
it up with any of the other projects. Please provide the following:

1. 1Is it a JCT or redwood tank project.

2 Was there a disclosure report submitted?
3 What is the status?.

Sincerely:

Wayne Price

New Mexico 0il Conservation Division
1220 S. Saint Francis Drive

Santa Fe, NM 87505

505-476-3487

fax: 505-476-3462

E-mail: WPRICE@state.nm.us

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 Messagelabs Email Security
System.

VVVVVVVVVVVVVVVVVVVVYVVYVYVYV

This email has been scanned by the Messagelabs Email Security System.
For more information please visit http://www.messagelabs.com/email
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Price, Wayne %\\/6/

X\
From: Price, Wayne \ /
Sent: Tuesday, December 07, 2004 3:43 PM
To: Carolyn Doran Haynes (E-mail); Kristin Farris Pope (E-mail)
Subject: BD Site 0-12

| have one analytical report for this site showing a MW-1. | cannot match it up with any of the other projects. Please
provide the following:

1. Isit a JCT or redwood tank project.
2 Was there a disclosure report submitted? .
3 What is the status?.

Sincerely:

Wayne Price

New Mexico Oil Conservation Division
1220 S. Saint Francis Drive

Santa Fe, NM 87505

505-476-3487

fax: 505-476-3462

E-mail: WPRICE@state.nm.us




Price, Wayne

From: Price, Wayne

Sent: Friday, December 03, 2004 4:36 PM

To: Price, Wayne; 'Carolyn Doran Haynes (E-mail)'; 'Kristin Farris Pope (E-mail)’
Subject: RE: Zachary Hinton EOL BD SWD System

Added Case OCD Case Number 1R0426-36

From: Price, Wayne
Sent: Friday, December 03, 2004 4:33 PM
To: Carolyn Doran Haynes (E-mail); Kristin Farris Pope (E-mail)

Subject: Zachary Hinton EOL BD SWD System

Dear Ms. Haynes:

The New Mexico Qil Conservation Division (OCD) is in receipt of the Rice Operating Company (ROC) March 04, 2004
letter requesting closure of the above subject site.

OCD has a copy of the Disclosure report which was submitted as part of the ROC BD Junction Box Generic closure
project approved by OCD on July 22, 2003.

In order for OCD to properly evaluate this closure please provide the following:

Photos of the site before, during and after excavation.

Photos of the liner and backfill.

A plat showing location of all monitor wells and a chloride/TDS chronologic summary table for these wells.
A copy of the NMOCD approved work plan (July 02, 2003) that R.T. Hicks is working under.

A copy of the Hicks January 30, 2004 final corrective action pian.

PN~

Please provide ASAP so OCD can respond to your request. The Case Number for this site will be 1R0426-
36. Please include this case number on all documnets pertaing to this site.

Sincerely:

Wayne Price

New Mexico Oil Conservation Division
1220 S. Saint Francis Drive

Santa Fe, NM 87505

505-476-3487

fax: 505-476-3462

E-mail: WPRICE@state.nm.us




R.T. Hicks CONSULTANTS, LTD.
219 Central Avenue NW Suite 266 Albuquerque, NM 87112 505.266.5004 Fax: 505.246-1818

July 2, 2003

Mr. Wayne Price

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE:  Zachary Hinton EOL Junction Box, Section 12, 225, 37E Unit O

Dear Mr. Price

Rice Operating Company retained R.T. Hicks Consultants, Ltd. to address potential
environmental concerns at the above referenced site. This submission proposes a

scope of work that we believe will best mitigate any threat to human health and the
environment and lead to closure of the regulatory file for this site.

Background

The Zachary Hinton EOL Junction Box is located about 2.5 miles southeast of the
intersection of State Routes 18 and 8/176, near Eunice, New Mexico. Plate 1 shows
the location of the site.

Rice Operating Company (ROC) prepared a disclosure report dated January 21, 2003
that summarizes activities to date. This report is part of the annual submission to
NMOCD, due in April of each year. For your convenience, we have attached a copy
of this ROC report and a copy of recent ground water data from the adjacent
monitoring well. The soil boring and backhoe excavation data show relatively
consistent concentrations of chloride from 11 feet below ground surface (5200 ppm
chloride) to 50 feet below ground surface (6410 ppm chloride). The consistency of
these concentrations suggests that a release from the junction box may have created
saturated conditions in the vadose zone.

e o S e R

|
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|
|

ROC installed a monitoring well adjacent to the junction box. Four quarters of
ground water data show chloride concentrations in ground water are currently
between 400 and 500 mg/L. The most recent analysis of total dissolved solids
(11/6/02) from this well shows a result of 1290 mg/L. Because these values exceed

the New Mexico Water Quality Commission Standards, we propose the work i
outlined below.
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1.

Evaluate Migration of Chloride Flux from the Vadose Zone to

Ground Water
We propose to employ HYDRUSID and a simple ground water mixing model to
evaluate the potential of residual chloride mass in the vadose zone to materially
impair ground water quality at the site. We will employ predictions of the migration
of chloride ion from the vadose zone to ground water in our selection of an
appropriate remedy for the land surface and underlying vadose zone. This
simulation is the "no action" alternative, which predicts chloride flux to ground water
in the absence of any action by ROC.

We might provide simulations of two “no action” scenarios. For both simulations,
we will employ the input parameters to HYDRUS and the mixing model outlined in
Table 1. In the first simulation, we will assume that vegetation is not present over the
release site (no evapotranspiration) and a minimum aquifer thickness of 10 feet. This
will simulate restriction of any released chloride to a portion of the underlying
aquifer. If this first simulation does not return results that are consistent with the
existing ground water monitoring data, we will increase the aquifer thickness in the
mixing model to the maximum value allowed by data (a bout 35 feet). At other sites,
we have found that chloride can be distributed throughout the thickness of the
aquifer. Employing the entire thickness of the aquifer in the mixing model
calculations may be appropriate for the Zachary Hinton site.

Table 1: Input Parameters for Simulation Modeling

Input Parameter Source

Vadose Zone Thickness Attached well log

Vadose Zone Texture Attached well log

Dispersion Length Professional judgment

Soil Moisture Nearby Field Measurements

Vadose Zone Chloride Load ROC Data from Disclosure Report

Length of release perpendicular to ground Field Measurements

water flow

Climate Pearl, NM station (Hobbs)

Background Chloride in Ground Water Samples from nearby wells

Ground Water Flux Calculated from regional hydraulic
data

Aquifer Thickness Nicholson and Clebsch (1960) and
SEO data
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2.

Collection and Evaluation of Data for Simulation Modeling

The HYDRUS1D and mixing model simulation requires input of 10 parameters. As
Table 1 shows, we must collect site specific data for several of these parameters,
some data are available from previous ROC work at the site, and other data are
available from public sources. Our previous work with the American Petroleum
Institute showed that soil moisture values did not strongly influence the ability of the
model to predict chloride migration from the vadose zone to ground water. We plan
to use soil moisture data from nearby sites for model input.

We propose a field program to collect important site-specific data for model input.
First we will measure the depth to ground water at five nearby windmills and the
adjacent monitoring well to determine the hydraulic gradient (Plate 1). We have
examined these abandoned and active windmills; we can measure these water levels.
To establish background chloride concentrations in ground water, we propose to
sample the active windmill located in Section 13 (Plate 1) and, if possible, two
additional up gradient wells in Sections 2 and 11 (identified as “Field Check
Required” on Plate 1).

3. Design Remedy and Submit Report

ROC has completed the repair of the pipeline junction at the Zachary Hinton EOL.
We do not anticipate additional releases of produced water at this site. Our
modeling of the "no action alternative" (Task 1) may show that the residual chloride
mass in the vadose zone poses a threat to ground water quality. If such a threat does
exist, we will use the HYDRUS-1D model predictions to develop a remedy for the
vadose zone. If necessary, we will simulate:

1. excavation, disposal and replacement of clean soil to remove the chloride
mass,

2. installation of a low permeability barrier to minimize natural infiltration,

3. surface grading and seeding to eliminate any ponding of precipitation and
promote evapotranspiration, thereby minimizing natural infiltration, and

4. acombination of the above potential remedies.

We will select the vadose zone remedy that offers the greatest environmental benefit
while causing the least environmental damage.
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We will use the ground water mixing model or a suitable alternative to assist in the
design of a ground water remedy. It is possible, however, that the background
chloride concentrations in ground water measured in the nearby windmills are equal
to or higher than the chloride concentration in the adjacent monitoring well. Such
data would strongly suggest that the Zachary Hinton EOL Junction Box has not
caused any material impairment of ground water quality. If we find no evidence of
impairment of water quality due to past activities at Zachary Hinton EOL Junction
Box, we will not prepare a ground water remedy. If data suggest that the Zachary
Hinton EOL Junction Box has contributed chloride to ground water and caused
ground water impairment, we will examine the following alternatives:

1. Natural restoration due to dilution and dispersion,
2. Pump and dispose to remove the chloride mass in the saturated zone,
3. Pump and treat to remove the chloride mass in the saturated zone,

4. Because of the location of the site, institutional controls negotiated with the
landowner may provide an effective remedy. Such controls may be
restriction of water use to livestock until natural restoration returns the water
quality to state standards, a provision for alternative supply well design, or a
provision for well head treatment to mitigate any damage to the water
resource.

We plan to commence data collection for the HYDRUSID simulations described
above in mid July. Your approval to move forward with this workplan will facilitate
our access to nearby windmills and speed the implementation of a surface remedy.

Sincerely,
R.T. Hicks Consultants, Ltd.

Ows ’/’777//

Randall T. Hicks
Principal
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RICE OPERATING COMPANY
JUNCTION BOX DISCLOSURE FORM

BOX LOCATION

SWD SYSTEM [ JUNCTION UNIT SECTION |TOWNSHIP| RANGE COUNTY BOX DIMENSIONS - FEET
8D Zachary o 1 228 a7E L Length |~ Width ]  Deptn
Hinton EOL ea Box Has Not Been Built Yet
LAND TYPE: BLM STATE FEE LANDOWNER Tom Kennan OTHER
Depth to Groundwater 56 feet NMOCD SITE ASSESSMENT RANKING SCORE: 10
Date Started 2/6/2001 Date Completed __not complete  OCD Witness No
Soil Excavated 0 cubic yards Excavation Length 0 Width 0 Depth 0 feet
Soil Disposed 0 cubic yards Offsite Facility n/a Location n/a
!
FINAL ANALYTICAL RESULTS: sample Date n/a Sample Depth n/a
Procure 5-point composité sample of bottom and 4-point composite sample of sidewalls. TPH,
BTEX and Chloride laboratory test results completed by using an approved lab and testing
procedures pursuant to NMOCD guidelines.
Sample Benzene Toluene Ethyl Benzene | Total Xylenes GRO DRO Chlorides
Location mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Vadose Zone Samples Will Be Included With Final Closure Report
General Description of Remedial Action: Site was delineated vertically and laterally CHLORIDE FIELD TESTS
with a backhoe. Chloride impact was consistent vertically, while TPH was minimal at the location.
The site was bored on 2/28/02 and chloride was found to impact groundwater. A cased monitor LOCATION DEPTH (ft) ppm
well was installed and the groundwater has been sampled and analyzed quarterly (see annual Vertical 5 2500
groundwater report for results). ROC has contracted a hydrologic consultant to assist ROC in 7 1400
developing a remediation plan for the vadose zone at groundwater-impacted sites with the 9 1800
ultimate objective being final closure. 11 5200
13 5000
15 5400
Soil Bore 35 8160
45 5000
50 6410
55

| HEREBY CERTIFY THAT THE INFORMATION ABOVE IS TRUE AND COMPLETE TO THE BEST OF MY
KNOWLEDGE AND BELIEF.

DATE 1/21/2003 PRINTED NAME Kristin Farris

TITLE Project Scientist

SIGNATURE
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1.0 FACTORS INFLUENCING THE
MIGRATION OF CHLORIDE FROM A
RELEASE |

Chloride ion migration is controlled by a combination of factors
related to the vadose zone, the aquifer and the characteristics of a
release. Eleven factors control chloride ion migration. Here we
discuss how these factors affect the movement of the chloride ion
through the vadose zone and in the aquifer.

1. Vadose Zone Texture

The proportion of sand, silt, and clay in a soil or sediment defines
vadose zone texture. Texture affects the flow of water and the
transport of dissolved chloride. In the vadose zone, fine-grained
layers containing silt and clay, which generally have relatively
high moisture content, can often transmit water more quickly
than drier coarse-grained units containing sand and gravel. A
vadose zone composed of layers of fine-grained and coarse-grained
units will often transmit water more slowly than a homogeneous,
fine-grained profile. In the unsaturated zone, open fractures do
not transmit water.

2. Water Content in the Vadose Zone

The soil moisture content is the volumetric fraction of water in a
soil or sediment. Climate and soil texture influence soil moisture
contents. Wetter, more humid environments result in higher
moisture contents. Fine grained and heterogeneous soils retain
water better than coarse-grained, more homogeneous soils. There-
fore, the more heterogeneous and finer grained the material, the
greater the water content.

The water content of a soil or sediment affects its ability to trans-
mit fluids because the hydraulic conductivity increases with in-
creasing water content. The hydraulic conductivity of a sandy
soil with water content of 20% can be 1,000 times greater than
the same soil in an arid climate where water content is only 5%.
Although chloride ion from a release may migrate much faster in
a wet soil profile, the natural water in the soil also dilutes the

chloride concentration and provides some mitigation of its effects
on ground water quality.




3. Dispersion Length of Chloride in the Vadose Zone

The dispersion length describes the amount of mixing a solute
such as chloride will undergo in the vadose zone. Dispersion causes
dilution of solute concentrations through mixing with ambient
vadose water or ground water in a longitudinal direction parallel
to water flow as well as in a transverse direction perpendicular to
water flow. Systems with larger dispersion lengths produce greater
mixing. Soil and aquifer heterogeneity tend to increase disper-
sion.

The dispersion length is very difficult to measure in the field. Re-
searchers and field personnel rely upon professional judgement
and published values (from laboratory or field experiments) to
arrive at the dispersion length for a particular site. In general,
researchers employ a dispersion length that is 7-10% of the total
model length. When modeling a ten meter thick vadose zone,
one may set the dispersion length at 10% of ten meters (100 cm).

4. Depth to Ground Water or Vadose Zone Thickness

The vadose zone is the region between the land surface and ground
water table, and its thickness is defined by the depth to the ground
water table. The vadose zone (also referred to as the unsaturated
zone) includes the capillary fringe (pore space completely filled
with water, under negative soil water pressure) and the overlying
soil and sediment where the pore space is partially filled with wa-
ter. Because ground water table depth rises and falls due to sea-
sonal fluctuations in precipitation, ground water pumping with-
drawals, and other factors, the thickness of the vadose zone is not
constant. Like soil texture, the thickness of the vadose zone af-
fects the time required for a release at the ground surface to reach
the water table. The thicker the vadose zone, generally, the longer
the travel time from ground surface to the water table. A rela-
tively thick vadose zone also has more open pore space to tempo-
rarily store released fluid. A thick vadose zone can attenuate the
effects of a chloride ion release more effectively than a thin va-
dose zone.

5. Climate
Precipitation and evaporation affect the water content of the va-

dose zone (before a release) and exert control over the migration
of chloride after a release. In a humid climate regular and gener-




ous precipitation over the annual cycle can create relatively uni-
form infiltration patterns and a predictable soil water profile. In
arid climates, where rainfall occurs in short-duration thunder-
storms punctuated by long periods of drought, the infiltration is
not uniform and occurs only immediately after large precipita-
tion events. Arid climates exhibit vadose zones with relatively
low water contents.

In humid climates with relatively uniform infiltration patterns,
one could employ monthly climate data for simulation modeling.
In arid climates, daily precipitation and evaporation data are nec-
essary.

6. Chloride Concentration of Release

Chloride concentration in oil field brine water can be 100,000
ppm, or much lower if the producing formation contains fresh
water due to infiltration of precipitation over geologic time. One
of the easiest input parameters to measure in the oil and gas fields
is the chloride concentration of the produced water. The chloride
concentration in other types of released fluids can also be mea-
sured. The effect of chloride concentration in a released substance
is straightforward: the higher the chloride concentration, the
greater the environmental threat.

7. Release Volume and Chloride Mass

The volume of the release multiplied by the chloride concentra-
tion of the release yields the total mass of chloride released to the
environment. The total mass released is a very important input
parameter because it determines for a specific site the risk for
ground water impairment. In the absence of reliable data on the
volume of a release, the total mass of chloride can generally be
estimated by a field investigation.

8. Height of Spill

Chloride ion releases occur in bermed areas when produced water
storage tanks fail or within the natural terrain due to transmis-
sion line leaks and other transportation accidents. Releases may
pond in a berm, pit, or natural depression, or can be dispersed
over a large area. If the release is contained within a berm, the
spill height is equal to or less than the height of the berm. In an
open field, the spill height may vary. For a given site the amount
of chloride ion infiltration into the soil is a function of the hydrau-




lic head or ponding depth. As the ponding depth increases, so
does the hydraulic head, (pressure, at the soil/chloride ion spill
interface). Understanding the depth of ponding and the total
amount of infiltration per unit area guides the characterization
efforts. A large amount of infiltration may require deep drilling
for site characterization while a small release may require sam-
pling with a hand shovel.

9. Ground Water Flux

Ground water moves through an aquifer in response to its capac-
ity for transmitting water, or, hydraulic conductivity (m/day),
and the driving force caused by a sloping water table (hydraulic
gradient). The hydraulic conductivity of aquifers can be mea-
sured in the field, and can be found in publications that often pro-
vide estimates of this parameter. The hydraulic gradient can be
measured in the field by determining the depth to water at three
wells of known surface elevation. Multiplication of the hydraulic
conductivity by the hydraulic gradient yields the ground water
flux, which is the volume of water flowing through a unit area of
aquifer over a specified time period (expressed in m3/(m? * day) =
m/day). The lower the ground water flux, the higher the prob-
ability that a release will cause unacceptable ground water qual-
ity impairment.

10. Aquifer Thickness

A thick aquifer contains more water than a thin aquifer. A given
amount of chloride that enters from the vadose zone in a thick
aquifer will result in a lower chloride concentration than the same
amount entering a thin aquifer since aquifers that contain more
water can be more effective at diluting contaminates. A thick
aquifer that exhibits a large ground water flux may be able to
absorb chloride from a large surface release without any severe
impact to water quality.

11. Aquifer Ambient Chloride Concentration

Ambient chloride concentrations of ground water will influence
whether or not a release causes unacceptable ground water qual-
ity impairment. If ground water has a low chloride concentra-
tion, even a considerable release may not cause chloride concen-
trations to exceed the US EPA Secondary Standard of 250 ppm or
preclude the use of the water for agricultural needs. A high chlo-
ride concentration in ground water increases the risk that a chlo-




ride ion release will render the groundwater unfit for use. Simple
field measurements from nearby well water or published data can
supply an accurate estimate of the ambient chloride concentra-
tion in an aquifer.

1.1 HETEROGENEITY

Heterogeneity, most often caused by the layering of different sedi-
ment or soil types within a vadose zone, is more common in na-
ture than not. Heterogeneity affects the distribution of chloride
and other solutes through its strong influence on dispersion and
hydraulic permeability.

One of the most common simplifying assumptions employed by
regulators and guidance manuals is the assumption of homoge-
neity. However, a clay lens one meter thick found 3 meters below
a release in a sandy soil will have a profound effect on the migra-
tion of chloride through the vadose zone. Heterogeneity can in-
crease the attenuation of a release and help mitigate the effects on
ground water quality.

1.2 RELEASE VOLUME, SPILL HEIGHT, AND CHLORIDE
CONCENTRATION OF THE RELEASE

We have found that knowledge of the volume of a release is less
important than understanding (1) the chloride load per unit
area and (2) the geometry of the release with respect to ground
water flow. Because release volume is seldom known with
accuracy, we have combined chloride concentration in the
release and spill height into a single parameter: chloride load/
unit area. We then used the release volume and spill height to
calculate the size of a circular release. As described below, we
used the diameter of the release as the length of a release paral-
lel to ground water flow. If an oblong release geometry is
oriented parallel to ground water flow, more chloride will enter
the aquifer along a specific flow line, yeilding a higher chloride
concentration in the down gradient well. If the long axis of the
oval release is perpendicular to ground water flow, the impact to
a well will be less. By re-arranging and combining these fac-
tors, we reduced the total number of factors from 11 to 10.




2.0 MoDELING APPROACH

The modeling of chloride ion migration from the soil surface
through the vadose zone into a shallow aquifer towards a moni-
toring well would require a sophisticated three-dimensional model,
which takes into account the full coupling between unsaturated
flow in the vadose zone and saturated flow in the aquifer. Such
an approach is outside the scope of this study since generally ac-
ceptable three-dimensional models capable of such simulations
are still being developed. Moreover, the computer time necessary
to conduct such simulations would have been prohibitive for regu-
lators and oil field personnel.

We used an approach based upon the assumption that flow
through the vadose zone is mainly downward. This assumption
is reasonable for humid climates where precipitation exceeds
evapotranspiration most of the year. It is also reasonable in arid
climates when the ground water table is so deep that no upward
flow due to capillary rise can be maintained. Under these condi-
tions, it is possible to de-couple the modeling of water flow and
chloride transport in the vadose zone from the modeling of water
flow and chloride transport in the aquifer. We assume that flow
in the vadose zone is one-dimensional downward and flow in the
aquifer is one-dimensional horizontal. This assumption allows us
to first simulate water flow and chloride transport through the
vadose zone using the model HYDRUS-1D. The output from
HYDRUS-1D is the downward water flow seeping out of the va-
dose zone and the downward chloride flux over time. These out-
puts are used as inputs into the model for the aquifer. In this
study, we used two models for the aquifer: MODFLOW and a
simple groundwater mixing model. MODFLOW is a standard
code for modeling water flow and solute transport through aqui-
fers (Domenico & Schwartz, 1998). Since it takes quite some time
to setup a simulation in MODFLOW, we used a validated excel
spreadsheet mixing model to generate results more cost effectively.

2.1 VADOSE ZONE MODEL: HYDRUS-1D

2.1.1 Model Overview

HYDRUS-1D (Simunek et. al, 1998) is used to simulate one-di-
mensional transport of water, heat, and solute movement in vari-
ably saturated porous media. The HYDRUS- 1D model was de-
veloped by the George E. Brown Jr., Salinity Laboratory, USDA,
ARS, Riverside, California and is distributed by the International




Ground Water Modeling Center (IGWMC), Golden, Colorado. A
Microsoft Windows™ based Graphics User Interface (GUI) sup-
ports HYDRUS-1D.

The HYDRUS-1D model numerically solves the Richards’ equa-
tion for water flow and Fickian-based advection-dispersion equa-
tions for heat and solute transport. The HYDRUS-1D flow equa-
tion includes a sink term (a term used to specify water leaving the
system) to account for transpiration by plants. The solute trans-
port equation considers advective, dispersive transport in the lig-
uid phase, diffusion in the gaseous phase, nonlinear and non-equi-
librium sorption, linear equilibrium reactions between the liquid
and gaseous phases, zero-order production, and first-order degra-
dation. The heat transport equation describes conduction as well
as convection.

HYDRUS-1D can handle large numbers of soil layers, and uses
the van Genuchten-Mualem, Brooks-Corey, Kosugi lognormal,
and Durner dual porosity models to describe soil hydraulic prop-
erties. When values of soil hydraulic properties are unavailable,
HYDRUS-1D can estimate them from a small catalog of values
based on major textural classes (e.g., sand, sandy loam, etc.) or
neural network based predictions.

The HYDRUS-1D code can simulate a wide range of boundary
conditions. These are constant and time-variable pressure heads
and fluxes, free drainage, seepage face, and an atmospheric bound-
ary condition. An atmospheric boundary condition can be used
to either generate run-off when the precipitation rate exceeds the
infiltration capacity of the soil, or store excess water on the land
surface allowing the water to infiltrate when precipitation stops.
Time-variable conditions can be entered hourly, daily, or any gen-
eral time interval.

We used HYDRUS-1D for the vadose zone simulations of this re-
search project because we are interested in the vertical transport
of water and chloride through the vadose zone. The outputs from
HYDRUS-1D are the daily water flow and chloride flux from the
vadose zone over the time period of the simulation expressed as
cm day! and mg em day respectively. These outputs are used
as inputs into the simple mixing model.

2.1.2 Applicability of HYDRUS-1D for Chloride ion Reieases
Surface or near surface releases of chloride ion migrate through
the vadose zone under variably saturated conditions as a function




of release volume, topography, and climatic conditions (i.e., pre-
cipitation and evapotranspiration). Although other vadose zone
models exist that satisfy this criterion, we selected HYDRUS-1D
over other models for the following three reasons:

1. It can simulate water and solute transport through
heterogeneous porous media: horizons and sediments of
varying geology;

2. It can incorporate daily climatic data; and

3. We are familiar with the model.

Dr. Jirka Simiinek of our team developed the HYDRUS-1D
model with his colleagues Dr. van Genuchten and Dr. Sejna; Dr.
Jan Hendrickx, another team member, has used the HYDRUS-
1D model for many years for evaluation of groundwater re-
charge and salt movement through the vadose zone.

2.2 SATURATED ZONE MoDEL: Mixing MopeL ano MODFLOW

As stated, the objective of this part of this study is to evaluate the
impact of choride releases on ground water quality as measured
in a well adjacent to and down gradient of the release. The chlo-
ride flux leaving the vadose zone, the horizontal flux in the un-
confined aquifer, the original chloride concentration in the ground
water, and the thickness of the unconfined aquifer also affect the
chloride concentration of the aquifer. Since the water flux seep-
ing from the vadose zone and its chloride concentration vary with
time, no simple analytical solutions are available for determina-
tion of the time-varying chloride concentration in the well.

Therefore, we implemented a simple spreadsheet ground water
mixing model for the determination of the chloride concentration
in the well. This mixing model uses the output of the HYDRUS-
1D model as input. We have to define the aquifer volume, (the
mixing compartment underneath the spill) as a first step in the
ground water mixing modeling process. Assuming a circular spill
area and a unidirectional horizontal flux in the aquifer, the high-
est impact will occur where the ground water has the longest ex-
posure to the incoming chloride from the vadose zone. This takes
place along the diameter of the circular spill. Therefore, the length
of the mixing compartment is made equal to the diameter of the
spill area, D. The depth of the mixing compartment is the thick-
ness of the aquifer, H. The width, W, of the mixing compartment
is taken equal to unity (one) to simplify the calculations.




Now we will develop the relation between the water flux seeping
out of the vadose q,, the chloride concentration in the vadose zone
flux , C, the horizontal flux in the aquifer underneath the release
entering the compartment, g, the original chloride concentra-
tion in the aquifer, C, , the horizontal flux in the aquifer under-
neath the release leaving the compartment, q_, and the chloride
concentration of the aquifer flux leaving the area underneath the
chloride ion release, C_ . The latter concentration is the one that
will be monitored in the down gradient well. We make the fol-
lowing reasonable assumptions to determine C,_:
1. Ground water flow is in steady state. The discharge entering
into the mixing compartment from the vadose zone, g HDHW,
plus the horizontal discharge in the aquifer entering the mixing
compartment at its up-gradient side, g, HHHW, are equal to the
discharge leaving the mixing compartment, g HHHW.

2. Changes in thickness of the saturated aquifer are small
compared to the total thickness of the aquifer H.

3. The thickness of the aquifer, H, and its porosity, n, are
constant.

4. Mixing of the chloride entering the mixing compartment is
complete and immediate. This assumption appears invalid from
data published in the recent literature (LeBlanc et al., 1991; Zhang
et al., 1998). We can use the results of the mixing model as an
excellent indicator of the mean chloride concentration in a supply
well penetrating the aquifer underlying the release, but not as an
indicator of the chloride distribution in the aquifer.

The volume of the mixing compartment, V, will be constant
under these assumptions, and is equal to:

V=DxHxWxn (2-1)

The water balance of the mixing compartment is equal to:

G X T XW+g, xDxW =g, x AxW
(2-2)

We can eliminate variable W from Egs. [2-1] and [2-2] by
putting W= 1 m.




The chloride balance of this mixing compartment during any
time period dt is:

(g, xC. xH+q,xC, xD)-(g. xH +q,xD)xC,, Bt = [Dx H xnpC

(2-3)
where dC is the change of chloride concentration occurring
during time period dt.

Rearranging Eq. [2-3] we obtain the ordinary differential
equation;

_CI_C_ qucm XH+qvXC\'XD—(qinXHXquD)XC
dt HxDxn

onl

(2-4)

As soon as chloride from the release enters the ground
water, the volume average concentration in the mixing
compartment is C,  after complete mixing has occurred.
Thus the chloride concentration of the water leaving the
department, C_ , becomes:

out?

C= Coul and dC =dC

out

(2-5)

Therefore, we can convert Eq. [2-4] in a forward finite
difference expression:
x H + 4, xCl x D =g}, x H + g x D)xC.

oul in oul

=y HxDxn

i+l i i i
C _Cout — qin X C

(2-6)
out

which yields an explicit expression for C i’

U xChx H+qixCix D=g, x H+ gl x D)xCl i =]
HxDxn

cH = 4 [C]

ol ot

(2-7)

Using the output from HYDRUS-1D: the chloride concentra-
tion, C/, of the water, g/, entering the ground water table on
day, t/, we have put into a spreadsheet the mixing model of Eq.




for C_to reach a well:

Vadose Zone Texture and Climate,
Climate and Depth to Ground Water, and
Vadose Zone Texture and Depth to Ground Water.

The lower right section of Figure 3-5 shows that the depth to ground
water has little effect on the arrival time of C___if the texture of
the vadose zone is sand. In a clay profile, however, the time of
arrival is very different: nearly 80,000 days (219 years). This
same relationship is expressed with the interaction between Cli-
mate and Depth to Ground Water (plotted in the upper right por-
tion of Figure 3-5). In a humid climate, the texture of the vadose
zone has little impact on the arrival time of C_ . However, in the
arid Lea County, a release to a clay profile will require over 200
years longer for C__to reach a well than the same release to a
sandy vadose zone would.

Figure 3-5. Interaction effects between the factors climate, soil,
and ground water depth on the time when the maximum chloride
concentration arrives in a down gradient monitoring well.
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[2-7]. By changing the values for spill diameter, D, ground
water flux, g, , original chloride concentration in the aquifer,
C,, and the aquifer thickness, H, we have evaluated the effect of
these four factors of an unconfined aquifer.

Figure 2-1 Comparison between MODFLOW and the Mixing Model
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Figure 2-1 presents two comparisons between the chloride
concentrations in the well located down gradient of the entry
point of the release obtained with the mixing model Eq. [2-7]
and those obtained with the model MODFLOW. The two com-
parisons deal with two complete different sets of environmental
and release factors. In Shreveport the vadose zone texture is
clay, the dispersion length 0.1 m, release chloride concentra-
tion 10,000 ppm, spill height 0.6 m, and aquifer flux 0.05 m/
day. In Hobbs, vadose zone texture is sand, dispersion length
2.0 m, release chloride concentration 100,000 ppm, spill height
0.025 m, and aquifer flux 0.004 m/day. The maximum chlo-
ride concentrations predicted by the two models is quite simi-
lar, although the time of arrival to the maximum concentra-
tion is different between the two models. We have conducted




this part of the study using the less expensive mixing model
Eq. [2-7]. (Our approach using HYDRUS-1D in combina-
tion with MODFLOW and Eq. [2-7] is valid for situations
where the vadose zone seepage flux, g, is downward. A down-
ward flux in the vadose zone is always found in the profiles
with a deep ground water table depth. However, in the pro-
files with a ground water table depth between o — (+/-) 10
m an upward flux from ground water table towards the soil
surface does occur as a result of capillary rise. The magni-
tude of the upward capillary flux depends on soil type and
climate.

A large amount of precipitation enables the downward vadose
zone flux to dominate the chloride transport in both the sandy
and clayey soil in the humid climate of Shreveport. Occasion-
ally in the clayey soil an upward flux is encountered during
short periods without rain.

An upward flux is sometimes found in the sanyd soil but is
prevalent in the clay soil in the arid climate of Hobbs. For
example, when the ground water table depth is 3 m, the average
upward flux in a clay profile would be 0.04 cm/day or 13.5 cm/
year; this upward capillary flux causes the chloride and soil
water from the release to stay in the vadose zone and protects
the ground water from impairment. In hydrogeological situa-
tions where capillary rise is common, vadose zone water move-
ment towards ground water is sporadic. However, a big storm
can push chloride ion into a shallow aquifer very quickly.

There is a strong dynamic interaction between all eleven factors,
outlined in section 1.1., when water leaving the vadose zone, q,,
changes direction frequently in response to precipitation events
(downward movement) and evapotranspiration (upward
movement). In dry climates with shallow ground water (less
than 3 m), upward movement of ground water into the vadose
zone thnce to the atmosphere is common. The only manner to
correctly simulate the interaction between these factors is by
employing a two- or three-dimensional model, such as
HYDRUS-2D. However, since the main objective of this study
is ground water impairment and the effect of capillary rise in
diminishing the leaching of chloride to the ground water, and is
not the chloride ion concentration in the root zone, we used the
mixing model Eq. [2-7] for ground water table depths of 3 m.
We used the equation only for downward fluxes and made it
inactive when the vadose zone flux g, goes upward. It was




initiated again with the next occurrence of a downward flux, g,
taking the C  value of the previous occurrence of a downward
q,. In this manner a conservative estimate is obtained of the
chloride concentration in the monitoring well assuming perfect
mixing for shallow groundwater tables.




3.0 SENsSITIVITY ANALYSIS OF
FAacTORS DETERMINING CHLORIDE
loN FATE

3.1 PURPOSE

After a brine release, the concentration of chloride in the vadose
zone decreases with time and distance traveled through the va-
dose zone towards ground water because of dilution with ambi-
ent soil water. Further dilution occurs in the aquifer after the
chloride reaches the ground water. The maximum chloride con-
centration occurring at a well down gradient from the release will
depend on all the factors that affect chloride transport through
the vadose zone and shallow aquifer. Understanding these fac-
tors is critical for the design and implementation of a site charac-
terization program after a chloride ion release. The degree of
ground water quality impairment determines to a large extent
the need for a ground water remedy. The purpose of this sensitiv-
ity study is to evaluate which of the eleven factors have the great-
est effect on prediction of maximum chloride concentration in
the well down gradient of the release.

3.2 MODELING SPECIFICS

We needed to optimize our simulation efforts in order to obtain
the maximum amount of information from the modeling. Sta-
tistics of experimental designs (e.g. Law & Kelton, 2000; Snedecor
& Cochran, 1967; Steel & Torrie, 1980) allow us to decide which
combination of factors to simulate so that the desired informa-
tion can be obtained with the lowest possible number of simula-
tions.

The factors used in experimental design statistics are the input
variables to our simulation models. The outputs of our simula-
tions are the responses. The responses that we consider in this
study are the maximum chloride concentration, C, , occurring
in the well and the time at which the maximum chloride concen-
tration reaches the well, T _.
We have opted for a 2k factorial design that requires us to choose
two levels of each factor in this study. This design results in a




total of 2% simulation runs, where k is the number of factors. We
chose the two values for each factor so that they represent two
opposite conditions such as an arid and a humid climate. The
factors can be qualitative like climate or quantitative like depth to
ground water. The two input values should not be too extreme or
unrealistic. Additionally, the two values should not be too similar
or the simulations may not adequately evaluate important as-
pects of the transport process under consideration. The 11 factors
of this sensitivity analysis (see Table 3-1) resulted in 2" or 2,048

. R . Table 3-1: Vadose zone, aquifer, and
different chloride ion release scenarios.

brine release factors determining
. maximum chloride concentration

3.2.1 VADOSE ZONE FACTORS arriving at a monitoring well down

gradient.
Climate Factor Factor Factor Maximum Chloride
We selected the two con- Coucentration
trasting climates of Lea # Description Abbreviation Decrease Increase
County, New Mexico, 1 Climate clim Arid Humid
. . i i d
and Shreveport, Louisi- 2 ”Sml Texture son.l Clay San
£ th tivit 3 Initial Water Content wein Wet Dry
ana O,r € sensiivi ,y 4 Chloride Dispersion Length disp 20m 0.1 m
analysis. Lea County is
. . 5 Ground Water Depth gwl 30m 3m
located in the arid south-
west, and Shreveport isin 6 Ground Water Flux qaq 0.05 n/day 0.001 mvday
the humid south. Lea 7 Ambient Aquifer C1 cin 0 ppm 100 ppm
County’s annual precipi- Concentration ,
. . 8 Aquifer Thickness thick 30m Im
tation and potential
. . . 9 Release Volume vol 100 barrels 10,000 barrels
evapotranspiration 1s 14
: : 10 Release Height depth 0.025m .6m
inches and 59 inches, re- &
.S 59 . ¢ T 11 Release Chloride cleon 10,000 ppm 100,000 ppm
spectively, while annual Concentration
precipitation and poten- 10%11 Release Chloride Mass clmass 250 g/m’ 60,000 g/m’

tial evapotranspiration
for Shreveport is 46
inches and 67 inches, respectively. Lea County and Shreveport
also differ in how precipitation occurs. In Lea County, the major-
ity of precipitation occurs during the “monsoon” of July-August
and much of the remainder of the year resembles drought condi-
tions. Shreveport’s precipitation falls throughout the year.

Vadose Zone Texture

We selected sand and clay as contrasting soil textures for the sen-
sitivity analysis. Sand and clay differ not only in grain size but
also in their ability to retain and transmit water. Sand has a rela-
tively high-saturated hydraulic conductivity and low water re-
tention; whereas clay has a relatively low saturated hydraulic con-
ductivity and high water retention.




Water Content in Vadose Zone

We hypothesized that higher initial water content in the vadose
zone would result in slower chloride ion movement because the
initial moisture must be displaced before the chloride ion can move
downward through the vadose zone. We used HYDRUS-1D to
predict initial water contents for both vadose zone textures in both
Lea County and Shreveport. We used these predictions as initial
conditions in the sensitivity analysis.

We ran simulations for one hundred years or until we achieved
dynamic equilibrium between soil water content and climatic con-
ditions for both the wet and dry initial conditions. To create wet
conditions, we ran simulations without any vegetation (low evapo-
transpiration); and ran simulations with vegetation (high evapo-
transpiration) in dry conditions. We used evergreen plants ca-
pable of transpiring soil water all year round with a 3 meter (~10
ft) deep root zone. Transpiration of soil water created a drier soil
profile than simulations without vegetation.

Dispersion Length of Chloride in Vadose Zone

For the sensitivity analysis, we selected minimum and maximum
chloride dispersion lengths of 0.10 m (0.33 ft) and 2.0 m (6.6 ft),
respectively. The larger dispersion length will produce greater
mixing of chloride ion with ambient soil water in the vadose zone,
and it is expected to result in a lower maximum chloride concen-
tration in the well. Conversely, the smaller dispersion length will
result in minimal mixing, e.g. minimal attenuation of the release,
and larger maximum chloride concentrations. We based our se-
lection of dispersion lengths on values reported in the literature
(Gelhar, 1993).

Depth to Ground Water

Deep ground water allows for more storage of chloride ion and
more attenuation of the maximum chloride concentration dur-
ing its downward migration. We selected ground water depths of
3.0 m (9.8 ft) and 30 m (98 ft) for the sensitivity analysis. These
depths represent reasonable values for a shallow and deep aqui-
fer, respectively.

3.2.2 AQUIFERFACTORS

Ground Water Flux

Ground water flux represents the rate of ground water move-
ment and effects the ability of an aquifer to dilute chloride and

other constituents of a chloride ion release. A large ground water
flux produces greater dilution.




We based our selection of minimum and maximum groundwater
fluxes on literature values for the Ogalalla aquifer, Southern Lea
County, New Mexico (Native and Smith, 1987). We used 0.10
cm/day (0.0033 ft/day) and 5.0 cm/day (0.16 ft/day) as mini-
mum and maximum values, respectively. The maximum flux is
lower than some of the ground water fluxes reported in the litera-
ture (e.g. 40 cm/day by Zhang et al., 1998) and, thus, is a conser-
vative estimate.

Aquifer Ambient Chloride Concentration

We selected ambient chloride concentrations for ground water of
0 ppm and 100 ppm. One hundred parts per million or less is
typical for ground water of the Ogallala aquifer (Nicholson and
Clebsch, 1961) and the Carrizo-Wilcox aquifer in Caddo Parish,
Louisiana (Rapp, 1992). Although 10-ppm chloride is a more
characteristic minimum value for the Ogallala and Carrizo-Wilcox
aquifers, we selected 0.0 ppm to create a greater difference be-
tween minimum and maximum chloride concentrations of ground
water.

Aquifer Thickness

The thicker the aquifer, the more opportunity for mixing (dilu-
tion), and the lower the predicted chloride concentration will be
in the aquifer. We selected two aquifer thicknesses, 3.0 m (9.8 ft)
and 30 m (98 ft). Three meters are approximately equal to the
length of most well screens used to monitor the chloride changes.
Therefore, an aquifer thickness of 3 meters provides a good esti-
mate of expected chloride concentrations at a monitor well in a
thicker aquifer under conditions of limited vertical mixing. Many
unconfined, alluvial aquifers are greater than 30 m thick, but we
have selected 30 m as the maximum value. A 30 m thick satu-
rated sandy formation with a hydraulic conductivity of at least
0.0005 m/s (140 ft/day) is classified as a good aquifer (Freeze
and Cherry, 1979).

3.2.3 CHLORIDE ION RELEASE FACTORS

Release Volume »

We used minimum and maximum release volumes of 100 bbl (16
m3) and 10,000 bbl (1,600 m3), respectively. These release vol-
umes are representative of large and very large releases based on
the experience of oil and gas industry personnel.
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In the one-dimensional HYDRUS-1D model we used only spill
height as an input variable. The spill volume was introduced into
the mixing model using the diameter of the spill. For example, a
100 barrel release resulting in a chlo-
ride ion release of 0.025 m height with
circular shape will have a diameter of
29 m while a release of 0.6m height
will have a diameter of only 6m (Fig-
ure 3-1). Table 3-2 summarizes the
four chloride ion release areas evalu-
ated with the mixing model. These
four release areas are combinations of
the two spill heights (0.025 and 0.6
m) and two release volumes (large:
100 barrels and very large: 10,000
barrels).

Figure 3-1. Schematic of Two Possible
Brine Release Characteristics After a
Release of 100 Barrels.

SPILL VOLUME (00 BARRELS

SPILL AREA

SPILL HEIGHT 2.5¢em

29m

60 cm

We represented all spill areas as circles,
and then, used the mixing model to
evaluate mixing along the diameter
of each circular spill (see Table 3-2).
The diameter of each circle represents
the longest path groundwater must flow beneath each release area,
and thus provides a conservative estimate of groundwater quality
impairment at a well immediately down gradient of a release.

Table 3-2. Characteristics of
brine releases in this study.

Chloride Concentration of Release

We selected chloride concentrations of Volume Depth Area Diameter
10,000 and 100,000 ppm, as the Barrels m? m m® acres m
minimum and maximum concentra- 100 16 0.025 640 0.16 29
tions for the chloride ion release input 0.6 26.67 0.007 6
parameter in consultation with 10000 1600 | 0.025 64000 16 285
experienced professionals. These 0.6 2666.67 0.7 58

concentrations are representative of
most chloride ion releases.

The mixing model does not consider density differences between
the density of the chloride ion arriving at the aquifer and the
density of the water in the aquifer. These differences (even if
small) may cause chloride ion to sink in an aquifer (LeBlanc et
al., 1991; Zhang et al., 1998) and would influence the distribu-
tion of chloride ion in the aquifer. Since our approach assumes
complete mixing in the aquifer, the chloride distribution is not
taken into account. Water extracted from a well by bailing or
pumping typically would represent a well mixed sample. The




results of the mixing model help to identify environmental and
release characteristics that cause groundwater quality impair-
ment and provide a measure of the overall impact of a chloride
ion release on an aquifer.

Height of Spill

We selected 0.025 m (1 inch) and 0.6 m (2 ft) as the minimum
and maximum spill heights, respectively, of brine water on the
land surface, based on observations of oil and gas industry
personnel. A 0.6 m (two-foot) height represents a discharge of
1600 m3 (10,000-bbls) of chloride ion to a 2670 m? (0.7 acre)
bermed area or large depression. Releases to flat or gently
sloped areas are likely to result in initial heights of 0.025m (an
inch) or less.

Chloride Mass

Table 3-1 presents a final factor, “Release Chloride Mass”. This
factor, which is the product of “Release Height” and “Release
Chloride Concentration”, is the mass of chloride released to the
ground surface per unit area. As Table 3-1 shows, a chloride ion
release (see Release Chloride Concentration) of 100,000 ppm
chloride that ponds to a depth of 0.6 meters (see Release
Height) causes a subsurface chloride input of 60,000 grams per
square meter (the Release Chloride Mass).

3.3 SIMULATION RESPONSES

The simulations with the HYDRUS-1D code and the mixing model
yield large amounts of information about the flow of water and
the transport of chloride through the vadose zone and the under-
lying aquifer. As mentioned above, we have selected two critical
response variables for the sensitivity analysis: (i) the maximum
chloride concentration in a down gradient monitoring well, C,_,
and (ii) the time of arrival of the maximum chloride concentra-
tion at the monitoring well, T .
Maximum Chloride Concentration

The maximum chloride concentration defines the center of mass
of a release as it migrates through the vadose zone into the aqui-
fer and reaches a well. For this reason, we used the maximum
chloride concentration, C__,toidentify those factors listed in Table
3-1that have a significant influence on chloride migration through
the vadose zone and the aquifer as the release moves toward the
well. Evaluation of C___can also identify the environmental con-




ditions that result in significant attenuation of chloride ion. For
example, for those simulations where C,_ is much less than the
original chloride concentration of released chloride ion, environ-
mental factors cause significant chloride ion attenuation. Addi-
tionally, an evaluation of C, _can be used to identify release sce-
narios that pose little or no threat to groundwater quality. For
instance, simulations that predict a C, __less than the EPA Sec-
ondary Water Quality Standard of 250-ppm chloride will not cause
water quality impairment. On the other hand, when predictions
of C_ are greater than 250-ppm, ground water quality may be
threatened by the release. Thus, the maximum chloride concen-
tration in the well informs us about the risk for ground water
impairment and its severity.

Time of Arrival of Maximum Concentration at the Well

Time of arrival of maximum concentration, T, , is the time re-
quired for the chloride center of mass to reach the well. It dictates
the urgency to implement a field investigation and possible rem-
edy. A relatively rapid response is required if simulations suggest
a chloride concentration of 250 ppm or more at a well within a
few years. However, when input factors combine to predict that
decades or centuries are required for a well to show ground water
impairment, an immediate ground water investigation may be of
little value.

Table 3-3. Main effects of the vadose
zone, aquifer, and brine release factors
on the maximum chloride concentration

3.4 STATISTICAL ANALYSIS OF THE RESPONSES AT MONITORING
WELL

Following the statistical
approach by Law & Kelton

) X Factor Effect on Cmax
.(2000) for s1rqulat10n model- opm Relative Effect
ing and analysis, we deter- = =
mined the impact of each Height of Brlqe Release . 4,340 1
factor presented in Table 3-1 Release Chloride Concentration 4,017 0.93
on the migration of chloride Thickness of Aquifer 3,237 0.75
ion through the vadose zone Soil 2,070 0.48
and aquifer. We did this by Aquifer Flux 1,994 0.46
inspecting the effect of each Dispersion Length 1,545 0.36
factor on the maximum Climate 1,184 0.27
chloride concentration in a Ground Water Depth 1,081 0.25
down gradient well, C__, and [Volume of Brine Release 032 0.21
the arrival time of this con- Ambient Cl Concentration 76 0.02
centration, T, ., at the well. Initial Water Content of Soil 25 0.01




3.4.1 MAXIMUM CHLORIDE CONCENTRATION

Table 3-3 presents the sensitivity of C___to each of the 11 factors
considered in this study (Table 3-1). The factors are sorted ac-
cording to their impact on C___in Table 3-3. The most important
factors are the Height of Chloride ion Release and the Release
Chloride Concentration. Changing the Height of Chloride ion
Release from 0.025 to 0.6 m while holding all other factors fixed
results in an average increase of maximum chloride concentra-
tion of 4,340 ppm. Changing the Release Chloride Concentration
from 10,000 to 100,000 ppm results in an average increase of
4,017 ppm in maximum chloride concentration in the well. The
absolute concentration values depend on the set up of the simula-
tion experiment. We have added the relative effects of each factor
in Table 3-3. The factors Height of Chloride ion Release and Re-
lease Chloride Concentration have relative effects of 1.00 and 0.93
respectively, much higher than of any other factor. The predicted
difference in C__due to the difference in Release Chloride Con-
centration is 93% of predicted difference for the Height of Chlo-
ride ion Release. The predicted difference in C,__ for the two
climate’s indices, however, was only 27% of predicted difference
for the Height of Chloride ion Release. As Table 3-3 shows, Initial
Water Content of Soil exerts the smallest influence on the predic-
tion of C__.
The two most important factors, Height of Chloride ion Release
and the Release Chloride Concentration, determine the Mass of
Chloride entering the soil surface during a release. If the Height
of Chloride ion Release or the Release Chloride Concentration in-
creases, the Mass of Chloride increases and consequently, the
maximum chloride concentration increases. Because the Mass of
Chloride appears to be the key factor in determining the maxi-
mum chloride concentration arriving at a down gradient moni-
toring well, we repeated the sensi-

tivity analysis using Mass of Chlo-

ride instead of Height of Chloride oim i o

gul

cin

Figure 3-2 The effect of nine brine
release, vadose zone, and aquifer
factors

thick clmass

ion Release and Release Chloride 8000
Concentration. We eliminated the

Initial Water Content of Soil in the 5000
second sensitivity analysis since this
factor has very little impact on
C

4000

Cmax ppm

max’ 2000 o

The results of the second analysis 0

are presented in Table 3-4 and in & @%* PSR
Figure 3-2. The mean chloride con-
centration of all 256 scenarios with




Table 3-4. Main effects and important
interactions of the vadose zone, aquiifer,
and brine release factors on the
maximum chloride concentration
arriving at the monitoring well C__and

max

Mass of Chloride 250 g/m?is 89 ppm and that of all 256 scenarios
with Mass of Chloride 60,000 g/m? is 8,446 ppm (See Figure 3-
2). The difference between these two values is 8,357 ppm, which
is the predicted sensitivity of the maximum chloride concentra-

tion for an increase of factors fixed.

The Thickness of

the time of arrival of the maximum
concentration T,

max.,

Aquifer also has a |Factor Effect on Cpux Effect on Ty,
large impact with ppm | Relative Effect | Years | Relative Effect
a sensitivity of |[Main Effects
5,632 ppm f}:)r a Chlo_ride Mass 8357 1 52 0.46
Change from 3 to Aq.mfer Thickness 5632 0.67 5 0.04
Soil 3560 0.43 106 0.93
30 m. All other Aquifer Flux 3525 0.42 7 0.06
faCtors are less Dispersion Length 2699 0.32 1 0.06
Important. For |Climate 2099 0.25 114 1
comparison, we |Ground Water Depth 1826 0.22 104 0.91
have determined [Volume of Brine Release 1631 0.2 0 o
the relative im- [|Ambient Cl Concentration 82 0.01 44 0.39
pacts of each fac- Interaction Effects
tor by dividing Chloride Mass x Aquifer Thickness 5573 0.67
Chloride Mass x Soil 3519 0.42
?aCh affect by the Chloride Mass x Aquifer Flux 3509 0.42
influence of the Aquifer Thickness x Aquifer Flux 2529 0.3
Mass of Chloride |Aquifer Thickness x Soil 2509 0.3
(Table 3-4). The |Soil x Aquifer Flux 1223 0.15
most important S?HXC“mate , 98 0.86
Climate x Depth Ground Water 95 0.83
factors Mass of Soil x Depth Ground Water 90 0.79

Chloride and
Thickness of
Aquifer with relative affects of 1.00 and 0.67, respectively. The
factors Soil, Aquifer Flux, and Dispersion Length have relative
affects of 0.43, 0.42, and 0.32, respectively. The factors Climate,
Ground Water Depth, and Volume of Chloride ion Release have
much less impact with relative affects of 0.25, 0.22, and 0.20.
Ambient Chloride Concentration (Relative effect 0.01) has virtu-
ally no effect.

We know that the predicted maximum and minimum values of
C . for a factor of interest can depend on the values of other
factors. Where this is the case, the two factors are said to interact.
An Analysis of Variance revealed that six interactions affect the

taseamum chloride concentration. These are the interactions be-

Chloride Mass and Thickness of Aquifer,
Chloride Mass and Vadose zone texture,
Chloride Mass and Aquifer Flux,




Thickness of Aquifer and Aquifer Flux,
Thickness of Aquifer and Vadose zone texture, and
Vadose Zone Texture and Aquifer Flux.

Table 3-4 shows the relative importance of each interaction and
the interactions are presented in Figure 3-3. As shown in Figure
3-3, if Mass of Chloride increases from 250 to 60,000 g/m? above
an aquifer with a thickness of 3 m, the maximum chloride con-
centration at the well increases from 118 to 14,501 ppm. The
same increase of Mass of Chloride occurring above an aquifer
with a thickness of 30 m causes only a modest chloride increase
from 60 to 2,757 ppm. In

a sandy vadose zone, C, o ®

downgradient monitoring well.

. o P

&

Figure 3-3. Interaction effects between
the factors sotl, flux in aquifer, thickness
of aquifer, and chloride load on the

maximum chloride concentration in a

increases from 110 to
11,985 ppm in response to « Sand
the different chloride loads T
to the ground surface.

s0il

aClay

-}» 10000

-+ 5000

However, different chlo-
ride ion releases to a clay
result in smaller differ-
ences, 68 to 4,906 ppm,

-+ 10000

-+ 5000

but fall within the range
of responses in a sandy
zone,

a3

<+ 10000

-+ 5000

The implication of the re-
sults of our sensitivity
analysis is that determina-

tion of Mass of Chloride

clmass

per unit surface area and

Thickness of Aquifer is critical for the evaluation of ground water
impairment. Knowledge of Vadose Zone Texture Conditions,
Aquifer Flux, Dispersion length, Climate, Ground Water Depth,
and Volume of Chloride ion Release can provide useful additional
information, while ambient Chloride Concentration and Initial
Water Content of Soil provide little relevant information.

The results of the sensitivity analysis cannot be used to directly
evaluate field sites because they are based on the average change
of maximum chloride concentration. For each factor, the maxi-
mum chloride concentration exhibits a wide range of values as is
shown in Table 3-5.




Table 3-5. Statistics of maximum chloride concentrations (ppm) determined
in the sensitivity analysis.

|

|

Main Effect Level Mean | Minimum | Maximum

Mass of Chloride 250 g/m2 89 0] 303
60,000 g/m2 | 8,446 0 46,633
Thickness of Aquifer 30 m 1,429 o] 15,354
3m 7,195 o 46,633
Soil Clay 2,487 o] 37,233
Sand 6,047 2 46,633
Aquifer Flux 0.05 m/day 2,505 0 20,779
0.001m/day | 6,030 0 46,633
Climate Arid 3,218 o} 44,372
Humid 5,317 0 46,633
Ground Water Depth 3om 3,354 0 40,758
3m 5,181 0 46,633
Volume of Brine Release 100 barrels 3,452 0 41,603
‘ 10,000 barrels | 5,083 0 46,633
Dispersion Length 2.0m 2,018 0 25,653
0.1m 5,617 0 46,633
Ambient Cl Concentration 0 ppm 4,226 0 46,593
100 ppm 4,308 0 46,633

3.4.2 ARRIVAL TIME OF MAXIMUM CHLORIDE CONCENTRATION

We present the effects of the factors on the arrival time of the
maximum chloride concentration at the well in Table 3-4. The
arrival time strongly depends on climate (relative effect of 1.0 in
Table 3-4), vadose zone texture, and depth of ground water. In
the arid climate of Lea County, New Mexico, a chloride ion re-
lease will require an additional 114 years (40,515 days) for the
maximum concentration to arrive at a well than a similar release
in the humid climate of  Shreveport, Louisiana. The vadose
zone texture and

ground water table ef-

clim sail disp gl

Figure 3-4 The effect of nine brine
release, vadose zone, and aquifer
factors on the time when the
maximum chloride concentration
arrives in a downgradient
monitoring well.

veol qaq cin thick clmass

fects are of the same or- 45000
der of magnitude (106 \
and 104 years respec- 35000
tively). Other factors
are less important. Fig-
ure 3-4 graphically dis-
plays this same infor- 15000
mation. Our Analysis

of Variance identified c000

three important inter- , L ,
actions that effect the S
length of time required




APPENDIX D




Chloride Content in the Vadose Zone

The purpose of this appendix is to explain different ways to quantify the amount of
chloride present in the vadose zone. First, we present a number of concepts dealing with
quantifying water and chloride contents. Next, we present our approach to calculate the
chloride load.

Definitions

Gravimelric water content 2g

9 — WH'HIL’/' [1 ]

dry soil

where W, qrr is the weight of water (kg) and W, is the weight of the dry soil (kg).

Volumetric water content 2,

0 — VH'("GI' [2]

v
soil

where Viyaer 1 the volume of water (m3) and Vi, is the volume of the soil (m3).

The relationship benween 2, and 2, is

dry
H‘, — ;.mif eg [3]

where Agi™ is the bulk density of the dry soil (kg/m3) and Ayater is the density of water
(in this appendix taken as 1000 kg/m*). We also recognize the bulk density of moist soil
Asoil™"". The bulk densities can be found using the following expressions.

W, oitW

maist moist soil dry s0i waier [4]

soil V Vv

soil

soil

dry __ Wdijv soil [ 5]

7

soil




7 e o - . . N l
Gravimetric chloride content in moist soil Cl;m*%*"

Clzmml soil — Chioride [6]

moist soil

where Wonorize 1s the weight of chloride (kg) and W,oix soir is the weight of the moist soil
(kg). Since the chloride content is often so small compared with the amount of soil, it is a
custom to express chloride content in mg and soil in kg. The dimensions of CZg"***" are
then mg/kg or ppm.

Since the water content of a soil will vary, we prefer to express the chloride content as a
weight fraction of the dry soil.

Gravimetric chloride content in dry soil Cl2™ %!

W"l()rh e
— Chiorid [7]

dry soil

dry soil
cr

where Wenorize is the weight of chloride (kg) and Wy 5o is the weight of the dry soil (kg).

Volumetric chloride content in the soil Cl,, (mg/m’)

C Z = Chloride 8
V=T (8]

soil

The relationship between CL%**" and Cl,"™' %" s

Cl;’m)i” soil Wdry soil (1 + Hg )
V

soil

dry soil __
Crev el =

_ Cl!om soil p;)['j’ soil (] + Hg) [9]

Calculation of chloride load and chloride concentration

Step 1. Gather data.

The minimum set of data we need for the calculation of the chloride load are the
gravimetric chloride content in moist soil CI;"*"**", the gravimetric soil water content




Zg, and the bulk density of the dry soil Agi™. The gravimetric chloride content and the
gravimetric water content can be measured from core samples; the bulk density of dry
soil will often be estimated.

Example: CI;"* %" = 6,000 ppm; 2, = 0.08; Asoi™ = 1500 kg/m”.

Step 2. Express water content on a volumetric basis.

Since computer models for water flow and chloride transport are constructed on a
volumetric basis, we need to express the measured gravimetric chloride and water
contents on a volumetric basis. We can do this using Eq. [3] for the water content.
Example: 2, =0.08 x 1500/1000=0.12

Step 3. Calculate chloride load for one-meter depth.

Chloride load in one m® which equals a volume of soil with thickness 1 m and area | m?
is 9,720,000 mg/m3 or9.720 kg/m3.

Example: Cl, = 6,000 (mg/kg) * 1,500 (kg/m>) * (1 +0.08) = 9,720,000 (mg/m?)

Step 4. Calculate chloride load for entire vadose zone.

For a homogeneous vadose zone with thickness D, the total chloride load is the sum of
the chloride loads of all depths.

Example: Depth of vadose zone 10 m. Total chloride load is 9.720 x 10 = 97.2 kg/m®.

For a heterogeneous vadose zone first calculate for each layer the chloride load following
Steps [1-4] and sum over entire vadose zone.
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Operating Company
122 West Taylor ¢ Hobbs, New Mexico 88240
Phone: (505)393-9174 e Fax: (505) 397-1471

CERTIFIED MAIL

RETURN RECEIPT NO. 7000 1530 0005 9895 4992 R E C E IV E D
Aol 1, 2003 APR 0 7 2003
Mr. William Olson

New Mexico Energy, Minerals, & Natural Resources Dept. ENV Lﬁ%ﬁggﬂ%ﬁg Rﬁé% "

Oil Conservation Division, Environmental Bureau
1220 S. St. Francis Drive
Santa Fe, New Mexico 87505

RE: 2002 MONITOR WELL REPORT/SAMPLING SUMMARY =503,
BD SWD SYSTEM. -
LEA COUNTY, NEW MEXICO

Mr. Olson:

Rice Operating Company (ROC) takes this opportunity to submit the 2002 Monitor Well Report
for the Blinebry-Drinkard (BD) Salt Water Disposal System. There are 4 sites in this system that
have monitor wells that are sampled quarterly pursuant to NMOCD guidelines. Groundwater
impact became apparent at these sites during the remediation process of the Junction Box
Upgrade Plan.

#iSiteName; " i Unitilletter. ||/ | Sectioni | |[Township/Rango
J-26 jct. J 26 T21S, R37E
Zachary Hinton jct. o) 12 T22S, R37E
F-17 jct F 17 T21S, R37E
1-27 jct. | 27 T22S, R37E

In 2002, the Zachary Hinton monitor well was sampled by Environmental Plus, Inc. of Eunice,
and also by ROC. The 2002 sampling events for J-26, F-17, and I-27 were conducted by ROC.
In 2003, ROC will continue to conduct the sampling of the monitor wells at these sites. As in
2002, either Environmental Lab of Texas of Odessa, Texas, or Cardinal Laboratories of Hobbs
will conduct analytical tests of the water samples of 2003.

Trident Environmental of Midland, Texas and R. T. Hicks Consultants, Ltd. of Albuquerque
have been contracted by ROC to prioritize the junction box disclosure sites and to generate work
plans for remediation of the vadose zone. NMOCD can anticipate the submittal of work plans
for several such sites in 2003. After NMOCD approval, AFE’s will be submitted to System
Partners for approval. Sites with confirmed groundwater impact will also be evaluated for the
extent of groundwater impact.




ROC is the service provider (operator) for the BD Salt Water Disposal System and has not
ownership of any portion of pipeline, well, or facility. The BD SWD System is owned by a
consortium of oil producers, System Partners, who provide all operating capital on a percentage
ownership/usage basis.

Thank you for your consideration concerning this annual summary of groundwater monitoring
information. If you have any questions, do not hesitate to contact me.

RICE OPERATING COMAPANY

%/a//b N2,

Kristin Farris
Project Scientist

Enclosures: Summary table & graph for each site
Analytical results

Cc: LBG, CDH, file, Chris Williams
NMOCD, District I Office
1625 N. French Drive
Hobbs, NM 88240




ANALYTICAL REPORT

Prepared for:

Kristin Farris
Rice Operating
122 W, Taylor
Hobbs, NM 88240

Project: 0-12
Order#: G0203377
Report Date:  05/21/2002

Certificates
US EPA Laboratory Code TX00158

ENVIRONMENTAL LAB OF TEXAS I, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800



ENVIRONMENTAL LAB OF TEXAS
SAMPLE WORK LIST

Rice Operating Order#: G0203377
122 W. Taylor Project:

Hobbs, NM 88240 Project Name: O-12
505-397-1471 Location: BD SWD

The samples listed below were submitted to Environmental Lab of Texas and were received under chain of custody. Environmental Lab of
Texas makes no representation or certification as to the method of sample collection, sample identification, or transportation/handling
procedures used prior to the receipt of samples by Environmental Lab of Texas.

Date/Time Date/Time

Lab ID: Sample : Matrix: Collected Received Container Preservative
0203377-01 MW 1 WATER 5/15/02 5/16/02 See COC See COC
10:00 19:45
Lab Testing: Rejected: No Temp: See COC
8021B/5030 BTEX
Anions
Cations

Total Dissolved Solids (TDS)

ENVIRONMENTAL LAB OF TEXAS 1, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800



ANALYTICAL REPORT

ENVIRONMENTAL LAB OF TEXAS

Kristin Farris Order#: G0203377
Rice Operating Project:
122 W. Taylor Project Name: 0-12
Hobbs, NM 88240 Location: BD SWD
Lab ID: 0203377-01
Sample ID: MW 1
8021B/5030 BTEX
Method Date Date Sample Dilution
Blank Prepared Analyzed Amount Factor Analyst Method
0001761-02 5/20/02 1 1 CK 8021B
15:38
Result
Parameter malL RL
Benzene <0.001 0.001
Ethylbenzene <0.001 0.001
Toluene <0.001 0.001
p/m-Xylene <0.001 0.001
o-Xylene <0.001 0.001

Approval; Q—Olmﬂd ij S-24-<T 2

Raland K. Tuttle, Lab Director, QA Officer
Celey D. Keene, Org. Tech. Director
Jeanne McMurrey, Inorg. Tech. Director
Sandra Biezugbe, Lab Tech.
Sara Molina, Lab Tech.

DL = Diluted out N/A = Not Applicable RL = Reporting Limit

Date

Page 1 of 1

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800



ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

Kristin Farris Order#: G0203377
Rice Operating Project:
122 W. Taylor Project Name:  O-12
Hobbs, NM 88240 Location: BD SWD
Lab ID: 0203377-01
Sample ID: MW 1
Anions Dilution Date
Parameter Result Units Factor RL Method Analyzed  Analyst
Bicarbonate Alkalinity 186 mg/L 1 2.00 310.1 5/17/02 SB
Carbonate Alkalinity <0.10 mg/L 1 0.10 310.1 5/17/02 SB
Chloride 478 mg/L. 1 5.00 9253 5/17/02 SB
Hydroxide Alkalinity <0.10 mg/L. 1 0.10 310.1 5/17/02 SB
SULFATE, 375.4 261 mg/L 1 0.50 3754 5/17/02 SB
Cations Dilution Date
Parameter Result Units Factor RL Method Analyzed  Analyst
Calcium 108 mg/L 50 0.500 6010B 517/2 SM
Magnesium 53 mg/L 10 0.010 6010B 5/17/02 SM
Potassium 12.1 mg/L 10 0.500 6010B 5/17/02 SM
Sodium 275 mg/L 250 2.50 6010B 5/17/02 SM
Test Parameters Dilution Date
Parameter Result Units Factor RL Method Analyzed  Analyst
Total Dissolved Solids (TDS) 1470 mg/L 1 5.0 160.1 5/17/02 CK
Approval: ECLQO’Y\ d L’ 7(/“Q 522-CZ
Raland K. Tuttle, Lab Director, ﬁA Officer Date
Celey D. Keene, Org. Tech. Director
Jeanne McMurrey, Inorg. Tech. Director
Sandra Biezugbe, Lab Tech.
Sara Molina, Lab Tech.
Page 1 of 1

RL = Reporting Limit

N/A = Not Applicable

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800



ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT

8021B/5030 BTEX Order#: G0203377
BLANK LAR-ID # Sample Spike QC Test Pct (%) RPD
WATER Concentr. Concentr. Result Recovery

Benzene-mg/L 0001761-02 <0.001

Ethylbenzene-mg/L. 0001761-02 <0.001

Toluene-mg/L 0001761-02 <0.001

p/m-Xylene-mg/L 0001761-02 <0.001

0-Xylene-mg/L 0001761-02 <0.001

MS WATER LAB-ID # C?)i:lr:e‘:llfr. Cosnpclcl:(: tr. QRCe.::I:: t li):cto(:/(‘:)l)‘y e
Benzene-mg/L. 0203378-01 0 0.1 0.104 104.%
Ethylbenzene-mg/L 0203378-01 0 0.1 0.104 104.%

Toluene-mg/L 0203378-01 0 0.1 0.105 105.%
p/m-Xylene-mg/L 0203378-01 0 0.2 0.210 105.%

0-Xylene-mg/L 0203378-01 0 0.1 0.104 104.%

M. SD LABID # Sample Spike QC Test Pct (%) RPD

WATER Concentr. Concentr. Resuit Recovery

Benzene-mg/L 0203378-01 0 0.1 0.101 101.% 2.9%
Ethylbenzene-mg/L 0203378-01 0 0.1 0.101 101.% 2.9%
Toluene-mg/L 0203378-01 0 0.1 0.103 103.% 1.9%
p/m-Xylene-mg/L 0203378-01 0 0.2 0.205 102.5% 2.4%
0-Xylene-mg/L 0203378-01 0 0.1 0.101 101.% 2.9%
SRM watge | WABDH | o Concontr Sesuit Recavery -
Benzene-mg/L 0001761-05 0.1 0.102 102.%
Ethylbenzene-mg/L 0001761-05 0.1 0.102 102.%

Toluene-mg/L 0001761-05 0.1 0.104 104.%
p/m-Xylene-mg/L 0001761-05 0.2 0.208 104.%

o-Xylene-mg/L 0001761-05 0.1 0.102 102.%

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West I-20 East, Odessa, TX 79765 Ph: 915-563-1800




ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT

Anions Order#: G0203377
BILANK LAB-ID # Sample Spike QC Test Pct (%) RPD
WATER Concentr. Concentr. Result Recovery
Bicarbonate Alkalinity-mg/L 0001754-01 <2.00
Carbonate Alkalinity-mg/L 0001755-01 <0.10
Chloride-mg/L 0001753-01 <5.00
Hydroxide Alkalinity-mg/L 000175601 <0.10
SULFATE, 375.4-mg/L 0001741-01 <0.50
Sample Spike QC Test Pet (%) RPD
LAB-ID #
WATER - Concentr. Concentr. Result Recovery
Bicarbonate Alkalinity-mg/L 0203375-01 503 505 0.4%
Carbonate Alkalinity-mg/L 0203375-01 0 <0.10 0.%
Hydroxide Alkalinity-mg/L 0203375-01 0 <0.10 0.%
SULFATE, 375.4-mg/L 0203355-01 610 610 0.%
MS LABID # Sample Spike QC Test Pct (%) RPD
WATER - Concentr. Concentr. Result Recovery
Chloride-mg/L 0203375-01 3720 5000 8600 97.6%
MSD LAB-ID # Sample Spike QC Test Pct (%) RPD
WATER B Concentr. Concentr. Result Recovery
Chloride-mg/L 0203375-01 3720 5000 8680 99.2% 0.9%
SRM Sample Spike QC Test Pct (%) RPD
WATER LAB-ID # Concentr, Concentr. Result Recovery
Bicarbonate Alkalinity-mg/L 0001754-04 0.05 0.0496 99.2%
Carbonate Alkalinity-mg/L 0001755-04 0.05 0.0496 99.2%
Chloride-mg/L 0001753-04 5000 5050 101.%
Hydroxide Alkalinity-mg/L 0001756-04 0.05 0.0496 99.2%
SULFATE, 375.4-mg/L 0001741-04 50 49.9 99.8%

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West I-20 East, Odessa, TX 79765 Ph: 915-563-1800




ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT

Cations Order#: G0203377
BLANK LAB-ID # Sample Spike QC Test Pct (%) RPD
WATER Concentr. Concentr. Result Recovery

Calcium-mg/L 0001757-02 <0.01

Magnesium-mg/L 0001757-02 <0.001

Potassium-mg/L. 0001757-02 <0.05

Sodium-mg/L 0001757-02 <0.01

DUPLICATE | | s | gl Coneenr Resu Resavery o
Calcium-mg/L 0203375-01 240 258 7.2%
Magnesium-mg/L 0203375-01 93.4 96.4 3.2%
Potassium-mg/L 0203375-01 13.4 13.5 0.7%
Sodium-mg/L 0203375-01 2120 1970 7.3%
SRM waten | MAPPH | oo | Coneon Tewt | reey |
Calcium-mg/L 0001757-05 2 2.06 103.%

Magnesium-mg/L 0001757-05 2 2.11 105.5%

Potassium-mg/L 0001757-05 2 2.07 103.5%

Sodium-mg/L 0001757-05 2 2.1 105.%

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS

QUALITY CONTROL REPORT

Test Parameters

Order#: G0203377

BLANK LAB-ID # CSample Spike QC Test Pet (%) RPD
WATER oncentr. Concentr. Result Recovery
Total Dissolved Solids (TDS)-mg/L 0001764-01 <5.00

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800
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