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Abo 1G Closure Report

1.0 Location

Unit G, Section 1 Township 17S Range 36E
NMOCD # 1R 0415

Plate 1 shows the location of the Abo 1-G site relative to Lovington, New Mexico.

Plate 2 is an aerial photograph of the site. Plate 3 shows locations of all subsurface
investigations (borings, trenches, and moisture ports) and installed clay caps relative to
the release boundaries.

2.0 Work Elements Performed Since March 2006

Throughout 2006 and 2007, Rice Operating Company (ROC) routinely sampled MW-

1. All laboratory results from this ground water sampling program are summarized in
the 2006 and 2007 Annual Monitoring Reports, which are in Appendix A. Appendix A
also contains all significant submissions to NMOCD regarding this site and Forms C-141
C-103.

In October of 2006, ROC supervised sampling of the unsaturated zone in one boring
shown on Plate 3.

Confirmatory Drilled to 50 feet to determine chloride profile since the
Boring installation of MW-1 in November, 2004. It is located
approximately 15 feet northeast of MW-1.

In December of 2006, Hicks Consultants supervised the sampling of the unsaturated
zone in three borings. Plate 3 shows the locations of these borings and other sampling/
monitoring points:

SBE-1 This boring, was drilled to 16 feet but was terminated when
it was determined that it penetrated Trench C and would
not provide meaningful results.

SBE-2 Drilled to 50-feet to determine the subsurface conditions
within the release footprint but outside of the excavation/
barrier program implemented by ROC during late 2005 and
early 2006 (see March 3, 2006 report in Appendix A). This
location is about 20 feet from SBE-1.

SBB Drilled to 50-feet at a location about 300-feet southeast from
the junction box in undisturbed native vegetation. This
boring determined back ground subsurface conditions
beneath healthy vegetation.
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Appendix B provides the boring logs, field chloride profiles from MW-1, SBE-2 and
SBB. Appendix A provides chemical analyses of samples from MW-1.

Beginning in 2007, Hicks Consultants routinely obtained soil moisture readings from
the gypsum block installation at the site. Information relating to gypsum block soil
moisture monitoring is in Appendix C.

3.0 Conclusions

3.1 Chloride Migration in the Vadose Zone Is 0-3 Feet/Year
The data from moisture monitoring, described in Appendix C, suggest a maximum
moisture flux of less than 3 feet/year.

The estimate of vadose zone water flux from moisture monitoring is consistent with
the Hydrus 1-D model predictions of flux, which are about 1.4 feet/year (0.12 cm/
day) during moisture pulses (generally after EI Nino precipitation events) and less at
other times. The estimate of moisture migration obtained from comparison of chloride
profiles from SB-1 (Oct., 2003) and SBE-1 (Dec., 2006) is approximately 3.2 feet /year
(plus or minus 0.33 feet/ year because of the variation possible due to the sampling
interval)

The observations presented in Plate 4 also support the estimates of chloride migration
by the HYDRUS-1D model and soil moisture measurements. All historical evidence
suggests that the 1993 release was very similar to the 2003 release and we can assume
that the depth of initial penetration of the 1993 release was about 4 feet at SB-01, which
is the same depth we observe as center of mass for the 2003 release event. From 1993

to just before the 2003 release, the chloride center of mass at SB-1 migrated downward.
The chloride from the 1993 release at SB-01 migrated from a depth of about 4 feet, to

a total depth of about 11 feet from 1993 to the time just before the 2003 release - a rate
of 0.7 feet/year. We can assume that the 2003 release caused a sudden increase in soil
moisture content and a displacement downwards of soil moisture in the upper four feet
of the soil profile. This resulted in movement of the moisture (and the deeper chloride
mass associated with the 1993 release) from a depth of 11 feet to a depth of about 15
feet. If we include a rapid 4-foot migration pulse due to the 2003 release, the total
migration rate is 1.1 feet/year, resulting in the 15-foot deep center of mass observed in
SB-1. Given the five-foot sampling interval employed at MW-1, the boring adjacent to
SB-1 (see Plate 4), the interpretation of these two releases over the ten-year time interval
suggests that the center of chloride mass migrated about 1-foot/year at MW-1.
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3.2 Impacts of Release(s) Remain In The Upper 50-feet of the Vadose
Zone, 40-feet Above Ground Water

Plate 4 presents the chloride profiles of all borings at the site as well as Trenches A,

B and C. The borings are arranged from left to right based upon the distance of each

boring from the junction box. Plate 4 presents an interpretation showing three separate

release events that caused increases in chloride relative to background concentrations.

Elevated chloride in the vadose zone from about 4-8 feet below ground surface is

associated with the 2003 event and is most clearly represented in Trench A and SB-

1. The 2003 release did not impact Trench B and some of the impacted soil at the 2006

Confirmation Boring was removed during the 2005-06 excavation.

The impact from the 1993 release event is apparent in Trench A (from 10-20 feet bgs)
and in the Confirmatory Boring (from 12-18 feet bgs). The bottom of the impact zone is
less obvious in SB-1 and MW-1. In SB-1 and MW-1 the chloride from the 1993 release
may be superimposed on residual chloride from an earlier unidentified release, which
is apparent in the Confirmatory Boring (30-45 feet bgs).

Chloride concentrations in all borings do not exceed 250 mg/Kg at depths greater than
or equal to 50 feet below ground surface. Ground water at the site is about 95 feet
below ground surface.

3.3 The Increase in Chloride Observed in MW-1 Is Not Caused by the
Abo-1G Release

Other sources of chloride must be responsible for the observed concentrations in MW-1

since all of the chloride released from the Abo-1G site remains in the uppermost 50-feet

of the vadose zone (depth to water is approximately 95 feet). Figure 1 shows the results

of ground water monitoring at the Abo-1G site.
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Abo 1-G Site
Chloride Over Time at MW-1
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Figure 1

4.0 Request for Closure

* ROC investigated the release of fluids from the Abo-1G release site and

found no threat to public health, fresh water or the environment due to
petroleum hydrocarbons. All submissions associated with this site are included
as Appendix A.

* ROC submitted a plan to close the site which would cause the sequestration of
chloride in the upper vadose zone such that this material poses no threat to
ground water. This plan also mitigated any threat to public health or the
environment.

* NMOCD approved the plan submitted by ROC on August 31, 2005.

* ROC completed the infiltration barrier in accordance with the NMOCD-
approved plan in January 2006.
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* Monitoring of the infiltration barrier performance demonstrates that the
barrier

and natural re-vegetation effectively prevent deep percolation of water.

* ROC is willing to relinquish responsibility for the well, MW-1, to

the City of Lovington. In the absence of the transfer of responsibility for
the well from ROC to the City, ROC will plug and abandon the monitoring
well.

* ROC respectfully requests closure of the regulatory file associated
with the Abo-1G release site.

R.T. Hicks Consultants, Ltd. April 2008 Page 7
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Directions: From Lovington, NM, proceed on Highway 18 for approximatly 5.3 miles. Head southwest on an unnamed
dirt road (0.5 miles southeast of the Navajo Lea Refinery. Proceed on the dirt road for approximately 0.8 miles. Head
south on an unamed dirt road for approximately 0.3 miles. Head east on an unnamed dirt road immediatley south of a
tank battery. Proceed east for approximately 550 feet. The spill site is on the south side of the road.

iz

N ]
| Navajo Lea Refinery L_ gj L

\LSpill Si;-}

1 Miles
]

Site Location Map (USGS Lovington SE 7.5' Quad) Plate 1

ABO 1G Realease Site, OCD Case #1R0415 April 2008
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Source: http://rgis.unm.edu (Oct. 2004 Aerial Photograph)
L <

[+ e 2
4,000 Feet

Location of Realese and Sourrounds Plate 2
ABO 1G Realease Site, OCD Case #1R0415 ust 2005




8002 |udy Auedwo) BunesadQ aory 1005992°S0S 1yd
Yo1.8 AN ‘@nbianbnqy

cbI-q a1Ing MN PA[d 2puBLy) ory 106
PYT "SIUEIMSU0) SYPTH LA

€ 9leld 9ses|ay £00¢ Y UIY}im uoneso| AW pue ‘Butiog ‘youai]

ases|dy €00¢

[18M BulioyuoN DOY
Buliog |l0g

uol}eo0 youal|
SHISH=Ep B
puaban

i Youadj

-

Flgs -m. :U:e-h

a8 *ﬁ . Y

{(v1'audedy oqy) 23S yea; -0 o o
: B S Aiojewayuoy .
e . V. youaug




800z ‘Auenuer 8IS 9-| oqy Je sayosuas| pue sbuog woiy $3|1j014 UOIBIIUBIUOD 8PUOIYD #005-992-50
+0OL/.8 AN anbJanbnqy
B AL Z¥L-4 3INS AMN PAIF 8pueIC) 01y | OF
v 8je|d 2)IS ©-| oqy P17 ‘sjueynsuon) SHOIH 1Y
SS GS SS
A d JY b d U
4 ;
+
¢+ Sv L 14 li S» ’ Sy Sy
\ »
| /
’
¢+ OV ¢ OF (04 Y ot i | oY
A
7/ “ ¥
| . | B
4+ s¢ ¢! sE | : 15 4 > ! 3 | g¢
i
’
4 0g 4 1 O€ f (o] + (0] % 0t
. t /
e SC L di°T4 14 ? SZ * Gc
Py \
4 02 4| oz + 02 / 0z bd 0z 9-— 02 % 1oz - 0z
B £ i . oc .
+ & * » b
4 Sl ¥ Sl 51 i Gl . Gl Gl Sl Gl
+ 75 * *e %
Sy
4 . * * ¥
* *
% Ol ¢ o] $ 0l 0l . o] . 0l b o] # ol
3 " * + =
. * ‘
P I G G . G S . I &
¥ —_— - 1 .
9002 9002 - 9002 .
| uer pajeaedx3y uer pajeaesxy UBl pajeArRoX]
0 0 0 L . 0 0 0 0 0
0001 0 00SL 000L 00§ 0 0001 0 00SL 000L 00§ 0 0001 0 0001 0 0001 0 0
90-zZ1 punoibyoeg 90-2} 2-39S G0-80 D Youas] yO-LL L-MW €0-0l 1-9S G0-80 8 youai] 90-01 Buuog “JuonH G0-80 V Uyoual|
aseajal aseajal
asBoja) Jaipes aigissod £661 @y} Woly 8q 0} PAIepPISUCD £00Z @Y} WoJ} ag 0} pasapisod Xog uonounr ey} woJijseyuny s Z-8S
WOy suUoneRuasuod apuolyd SUONENUADU0D BPUOIYD SUOREBUADUO0D apuojyo | XO8 UOIDUN( 8y} 0] 1S3SO|D SI ¥ YOUal] "XOF UOHOUNI 3Y) WOoJj 3duelIsig aAne|ay Aq pabueiny aie sa|joid apuojyd
yby jo syidap uOWWOD SxIBW ubiy jo syidap uowwos sysep ubiy jo syidap uowwoo sxew




Ltd

)
whod
=
8
N
o3 mH
7)) L
S Sag
1= we%
7 2
29 mmm
£5 i
Q5
< 2T Fag
n ROI
m SO o <
© 5 Q.
| e N-"
o ¢ _
p er
. i O
= ¢ A O

7

e

3R
-




v

LY T s o P R RS N B S R RRVE S PR W SR
District | . \J— ;
1625 N, French Do, Hobbs, NM 88240 St:dte Of}\c‘&\ MﬂXICG Form C-i41
cll Energy Minerals and Natural Resources Revised Ouober 10, 2003
[ Grand Aovenue, Aresia, NM BE2ED . N
Dhgimet 1] ol rat vis Submit 2 Copics te spproprize
10 Rio Brazos Road, Azec, Nh 87410 Cop‘sen?'!o? Di\,lm{)n District (‘!%u: in acca?gamc
Dissia IV 1220 South St Francis Dr. with Rule 116 on bask
YU S B S § 308 - . " side of
1220 % 81 Feancis Dr, Samis Fe, NM 27308 Sania ch NM 87505 side of form
Release Notification and Corrective Action
OPERATOR [} inigal Report B Final Repont
[ Name of Company RICE OPERATING COMPANY | Contact KRISTIN POPE
| Address 122 W TAYLOR ST, HOBBS, NM 88240 | Telephone No. {5757 393-9174
{ Facility Name ABO SWD SYSTEM | Facility Type SWD DISPOSAL PIPELINE
| Surface Owner City of Lovington | Mimeral Owner | Lease No. i
LOCATION OF RELEASE
{ Uit Letier | Scction | Township Range | Feet fromthe | North/South Line | Feot frow the | East'West Line County
G i 178 36E LEA
Latitude 32°82°02.54" N Longitude 103° 18 1439 W
NATURE OF RELEASE .
Type of Release PRODUCED WATER | Yolume of Release Volume Recoversd 130 BBLS |
approx, 200 BBLS
Source of Releuse Date and Hour of Occurrance Date and Hour of Discovery
SWD PIPLLINE LINKNOWN 11822003 j030
Was Immediate Notice Given? HYES, To Whom?
) ves [ Ne [T NotRequind | PAUL SHEELEY
. }
By Whom? Dare and Hour i
JE GATYS 1IG2072003 1158
Was a Watercourse Reached? I Y ES, Volume Impasting the Watercourse,
7 ves & No Nia
[f o Watercourse was Impacied, Describe Fuliy.®
N/A

% Descoribe Cause of Problem and Remedial Action Taken *
4N, POLYETHYLENE PIPELINE SPLIT, REMAINING SLACK IM PIPELINE WAS REMOVED AND THE CRACK WAS FUSED.
REMOVED AND DISPOSED OF STANDING FLUID.

|
j

i Desoribe Aren Affected and Cleanup Action Taken,®

SEE ATTACHED CLOSURE REPORT BY R T HICKS CONSULTANTS -

[ hereby corufy that the information given above s rue and compivic 1o the best of my knowladge and understand that pursvant o NMOCD rules and
regulaiions all aperators are required to repont wrddor fife cortain reicase notfications and perfonm corrective sotions for relcases which may endanger

should their operations have failed to adequately lovestigate and remadiate contamination that pose a threat to ground water, surface water, human health
or the envitonment. i additon, NMOCD acceplance of a C-141 report dooy not relicve the aperator of responsibility for compliance with any othee

foderal, state, or local laws andfoc regulations.

: OlL CONSERVATION DIVISION
Sipnature: ﬂ; 2357 {Q/\ e
7 & .
,/ T . 1 Approved by Dismict Supervisor
Primed Name: KRISTIN POPE
Titde: PROJECT SCIENTIST | Approval Date: Exprration Date:
Zomail Address: KPOPEGRICESWH OOM | Condtions of Approval: Aviached {3
Date: SIAIAR Phone: 15753 303.9174 ;

Attach Additional Sheets If Necessary




Sudmit 3 Unpues To Approprir {istried State of New Mexico

(fice - .
Disteizi Energy, Minerels and Natural Resources
$62S N Fresch Dr. Hobbs, N4 88340
District 2 1 CONSTRY ATION e t
1301 W Grand Ave, Artesie. MM 85210 OIL CONSERVATION DIVISION
?T%"ELL; . o 1220 South: St. Francis Dr.

G Fio Braees B, Anec, WM 8741 . W -
Digne IV Santa Fe, NM 87505

S, St Francts D Santw Fe, MM
87408

P B e 3 LG

Form C-103

Revised June 10, 2003

{ WELL APINO.

| 3(-(25-12801
© S indicmte Type of Lease
STATE [T} FEE [

6. State Tl & Gas Lease No. ,

SUNDRY NOTICES AND BEPORTS ON WELLS
(T NOT USE THIS FORM FOR PROPOSALS 70 DRILL OR TO DEEPER 02 PLUG BACK TD &
DIFFERENT RESERVOIR  USE "AFPLICATION FOR PERNIT™ (FORM C-3101) FOR SUCH
PROPOSALS.) ‘
| L Type of Well:
L Onwell T Gas Well [

Other SWD WELL

]

Leasz Name or Unit Agreement Name
EUNICE MONUMENT EUMONT
TEMED

8. Well Number

M-8

2. Name of Operator
RICE OPERATING COMPANY

9. GGRID Number

3. Address of Operator

10, Pool name or Wildem

SAN ANDRES

<

122W. TAYLOR, HOBBS, NM 88240
C 4. Well Locaton -

Uniibetter M 00

ieattromthe  SOUTH_ jine and

Section Township 208

Ranee 37E

230 feat Gromhe  WEST  line

NMPM LEA

County

11. Etevation ¢Show whether DR, RKB, AT, GR.
3825 OL; 2337 KB

eiv}

NOTICE OF INTENTION TO: |

12, Check Appropriate Box (o Indicate Nature of Notice, Report or Other Data
SUBSEQUENT REPORT OF:

12, Deseriby nroposed or comy

L

For Muinpis Completions:

¢ propustd wthy, S}

=100,

o wi

ar recomp

Proposed work according to NMOCD-approved RBCA workpian submined by R T H

' PERFDRM REMEDIAL WORK 1 PLUG AND ABANDON [T REMEDIAL WORK 3 ALTERING CASING [
TEMPORARILY ABANDON [ CHANGE PLANS - P COMMENCE DRILLING OPNSI] PLUG AND =
ABANDONMENT
PULL OR ALTER CASING O osmuLTipE I CASING TEST AND 3
COMPLETION CEMENT JOB
. OTHER: CLOSE REDWDOD TANKS = OTHER:

< d

Hbore diagram of

ER

Anach we

icks Consultants of Albuguerque: Delineste

vertical and lareral extent of impact by Jdrilling and obtaining samples from the boreholes and conventing the borgholies 1o monitor wells as
necessary. The HYDRUSTD mode! will be employed 10 evaluaw the potential of any tmpact in the vadose 2 ytfx‘d’*izti;ﬁair groundwater
quaiity at this sitz. A remedy will be devised hased on these results. Drifling will be conducied on Nov ‘pe“? 3, 2003, Repiacsment
tanks wili be erecied 300 R west of the current redwood tanks. Al major events including boring and sirtmiing will bgocarﬂinaicdm

S L

allow 48 hours notice 10 NMOCD.

Depth 1o groundwater is 33 f.
The NMOCD Site Asszusment Score for M-S = 20,

1 hereby cenify thar the information above 15 rue and compleis 1o the best of my xnow!

TITLE

sdpe and pehiel

SIGNATURE. 02 2401 pns i)

Type or prim name  Krisin Farris

- ‘ - o
Pensafd  Srientist
Y :

E.mall address,  envird/@leaco.ne

DATE sn-28-03

- Telephone No. (3038) 3930174

{This space for Swte use)

APPPROVED BY

Conditivns of approval. i any:
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R. T. Hicks Consuitants, Ltd.

901 Rio Grande Bivd. NW  Suite F-142 Albuguerque, NM 87109 505.266.5004 Fax: 505.266.0745

January 22, 2004

Mr. Wayne Price

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE:  Abo 1G Leak Site: Section 1, 175 36E Unit G

Dear Mr. Price:

Rice Operating Company retained Hicks Consultants 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 Abo 1G Discharge Site is located about 6 miles southeast of the center of Lovington,
New Mexico. Plate 1 shows the location of the site relative to Route 18, the Hobbs-
Lovington Highway. The pipeline failure released produced water with little or no
hydrocarbons. : '

Rice Operating Company (ROC) prepared a Release Notification report that summarizes
activities to date. Plate 2 shows the geometry of the release and the locations of soil
borings used to characterize the release. Soil boring SB2 is uphill from the spill site and
we consider this a “background” location. The soil borings within the area of the release

(#1 and #3) show a decline in chloride SB #1 Chioride Concentration v. Depth
concentrations from more than 1000
ppm chloride to background levels 1600
(about 280 ppm) at 45 feet and 15 1400 /“\
feet below land surface respectively. 1200 A / \U
Because the water table lies about 80 1000 / \ \
feet below land surface, this observed g s00 Y
decrease of chloride concentrations 600 - \7'\/
suggests that the release from did not 400 - —
create saturated conditions between 200 2
ground surface and ground water. 1 —

3 45 6 7 8 101112 13 14 15 20 25 30 35 40 45
Figure 1 plots the chloride Depih bgs ()
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concentration v. depth for Soil Boring #1. This diagram for Soil Boring #1 shows that the
recent release is the second of two.releases at or near this site. This data and that from
Soil Boring #3 demonstrate that the center of mass from the recent release is at a depth
of 4-5 feet below land surface. From 13-20 feet below land surface in Soil Boring #1, a
second center of mass exists. As stated earlier, chloride concentrations decline to
background levels from 40-45 feet in this boring. ROC confirmed that an earlier release of
about 10 barrels did occur in the past near Soil Boring #1.

We conclude that these soil boring data show no evidence of potential ground water
impairment. The chloride from the releases remains within the vadose zone. Based upon
our experience with other sites, we hypothesize that the chioride will remain in the vadose
zone for decades, centuries, or indefinitely. Previous research on the migration and fate of
chloride conducted by API suggest that any vertical migration of chloride is so slow that
ground water quality cannot be materially impacted by releases of this magnitude.
Therefore, we have restricted our proposed activities to reclamation of the surface to its
original productive capacity and performing simulation modeling to determine if the
residual chloride mass in the vadose zone poses no threat to ground water quality.

1. Evaluate Chloride Flux from the Vadose Zone to Ground Water

We propose to employ HYDRUS1D 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 then select an appropriate remedy for the land surface
and underlying vadose zone. The first simulation is the "no action” alternative, which
predicts chloride flux to ground water in the absence of any action by ROC.

For this simulation, we will employ the-input parameters to HYDRUS and the mixing model
outlined in Table 1. We will assume that vegetation is not present over the release site
(no evapotranspiration) and an aquifer thickness of about 35 feet, or whatever value can
be justified by examination of the literature and nearby well logs. At other sites, we have
found-that chloride can be distributed throughout the thickness of the aquifer.

Table 1: Input Parameters for Simulation Modeling

Input Parameter Source

Vadose Zone Thickness — 80 feet Nearby water supply well logs (Appendix A)
Vadose Zone Texture — caliche and Nearby water supply well logs and on-site
sand ' borings (Appendix A)

Dispersion Length - Professional judgment

Soil Moisture - wet Professional judgment

Vadose Zone Chloride Load — 19 kg/m* | Appendix B
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Length of release perpendicular to Field Measurements (see Plate 2)
ground water flow — 100 meters

Climate Pearl, NM station (Hobbs)

Background Chloride in Ground Water | City of Lovington water system data

Ground Water.Flux Calculated from regional hydraulic data

Aquifer Thickness Nearby water supply well logs (Appendix A)

2. Design Remedy and Submit Report

ROC has completed the repair of the pipeline at the site. We do not anticipate additional
releases of produced water. Our modeling of similar sites strongly suggests that the
relatively small residual chloride loading (19 kg/m?, Appendix B) in the vadose zone poses
a threat to ground water quality. If the modeling described above suggests that 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. installation of a low permeability barrier to minimize natural infiltration,

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

3. a combination of the above potential remedies.

We will select the vadose zone remedy that offers the greatest environmental benefit
while causing the least environmental damage.

Once we determine the most appropriate vadose zone remedy, we propose to
immediately restore the soil through the addition of fresh water and, if necessary, soil
amendments to move the identified chloride mass at the 2-5 foot depth to below the root
zone (6-10 feet below land surface). If necessary, we use HYDRUS 1D to simulate this
addition of fresh water to determine if any proposed vadose zone remedy might be
affected by this soil flushing program. The protocol for the soil restoration program is
simple:

1. Sample soils to determine if amendments, such as gypsum, will be necessary to
restore soil structure and permeability.
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2. If soil amendment is required, we will gently till the surface soil without
disturbing the underlying caliche to mix the gypsum with the soil. If
amendments are not required, we will forego tilling and the resultant
disturbance of the existing soil structure.

3. Then we cover areas of the spill with black plastic to minimize evaporation and
apply fresh water to the soil beneath the plastic to flush the chloride from the
root zone. When possible, we will irrigate beneath the plastic immediately after
precipitation events or immediately before predicted precipitation events.
Conducting soil flushing in concert with precipitation events accelerates the
process and conserves water.

4. Periodically, we will obtain samples of the soil and underlying material for field

chloride analyses. When samples demonstrate that fresh water flushing has
moved the chloride to below the root zone, we will remove the plastic and
begin the process at another location at the site.

We plan to commence the HYDRUS1D simulations described above immediately. Your
approval to move forward with this work plan will speed the implementation of a surface
remedy because soil flushing is best conducted in winter when evaporation is low and
precipitation is more widespread and easier to predict.

Sincerely,
R.T. Hicks Consultants, Ltd.

fost

Randall T. Hicks
Principal

Copy:
Rice Operating Company




R. T. HickKS 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 11, 2004

Wayne Price

NMOCD Environmental Bureau
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
Via E-mail

RE:  Abo 1G Pipeline Release Corrective Action Plan
Section 1, 175, 36E, Unit G

Dear Wayne:

On behalf of Rice Operating Company, R.T. Hicks Consultants, Ltd. is pleased to submit the
attached Corrective Action Plan for the above-referenced site. We have followed the same
approach with this site as in our previously-submitted CAP for the Zachary Hinton site. We
would appreciate your comments on this and the Zachary Hinton report as soon as possible
to allow us to address your concerns before we complete our reports on the following ROC
sites:

B-29 (NMOCD approved work plan)
N-29 (NMOCD approved work plan)
M-5 (NMOCD approved work plan)
Hobbs SWD system (work plan submitted to NMOCD)
Vacuum G-35 (work plan forthcoming)

Your comments on or approval of the Hobbs SWD system abandonment work plan will
allow us to begin the characterization process of this important site. Please expect the
work plan for the Vacuum G-35 site shortly.

Sincerely,
R.T. Hicks Consultants, Ltd.

7
fndad TH

Randall Hicks
Principal

Copy: Rice Operating Company
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Aho 16 Release Site Report

Prepared for:

Rice Operating Company
122 West Taylor
Hohhs, NM 88240

R.T. Hicks ConsuLTAaNTS, LTD.

g0 Rio Granpr Bivo, NW, Sumre Frrg2, Avsvguirgus, NM 87104




1.0 BACKGROUND

The Abo 1G Discharge Site is located about 6 miles southeast of the
center of Lovington, New Mexico. Plate 1 shows the location of the site
relative to Route 18, the Hobbs-Lovington Highway.

On October 18, 2003, Rice Operating Company (ROC) prepared a
Release Notification report that estimated
the pipeline failure released 190 barrels of
produced water and recovered 130 barrels.
The pipeline failure released produced
water with little or no hydrocarbons. Plate
2 shows the geometry of this release, which
affected about 31,000 square feet of range-
land. Plate 2 also shows the locations of soil
borings used to characterize the release.
ROC is also aware that a 10 barrel release
near this same location on occurred on June
3, 2003 and this earlier release impacted a
2,400 square foot area near SB-1.

Figure 1 is a photograph of the site in
October, 2003 looking south from a caliche
road. The line in the foreground ruptured
and produced water flowed south.

ROC mobilized to the site on November 10, 2003 and drilled three
borings as shown on Plate 2. The field procedures employed by ROC
were consistent with industry practice and with previously-submitted
ROC characterization plans (e.g. junction box plan). Hicks Consultants
used the data collected by ROC and obtained additional data from
public sources as input to the HYDRUS-1D vadose zone fate and trans-
port model. Hicks Consultants employed the results of the modeling to
predict the potential impact to ground water quality as a result of the
release and to develop a remedy to protect ground water quality and to
restore the ground surface.

3, LD,

Figure 1. Abo 1G site
looking south.
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R.T. Hicks Consurrants, L1b.

2.0 RESULTS OF FIELD
PROGRAMS AND
INVESTIGATIONS

CHARACTERISTICS OF VADOSE ZONE AND SATURATED ZONE
Next to the pipeline rupture, SB - 01 was drilled to a depth of 45

feet. From field inspection, the site has several inches of sandy soil
covering a high-fractured caliche horizon. We examined bore-

hole samples and the on-site cuttings log from SB-01 and con-

cluded that the subsurface is composed of 24 feet of thin caliche

layers within sands and silts. Interbedded with these caliche-rich
sands and silts are silty clays. Below this uppermost 24 feet is 20

feet of sand and silt. The logs for each of these three ROC borings

are included in Appendix A.

In well L-1716 , about 1 mile west of the release site, the driller’s
log reports “water sand” from 45 feet to 70 feet underlain by 7
feet of “calcium sand” before penetrating water bearing units. At
well L-5014, approximately 5 miles north of the site, the driller log
identifies caliche from 2 to 28 feet below surface. Below this
upper strata is sand and sandy clay to a depth of 190 feet. From
190 to 205 feet below surface, the driller reports a clay zone. This
15 feet of clay is underlain by 10 feet of clay and gravel. The
driller penetrated the Dockum Group red beds at 215 feet below
grade. Monitoring wells in the Lea Refinery, one mile to the
northeast, driller’s logs report a 4 foot caliche bed overlying more
than 100 feet of very fine to fine grained sands. At the Lea Refin-
ery, April, 1996 water levels are 90 feet below grade (H+GCL,
1996). These well logs are also included in Appendix A.

We conclude that the vadose zone is about 90 feet thick and is
composed of a caliche-rich upper horizon underlain by sand with
minor amounts of silt. The saturated Ogallala Aquifer, which
underlies the location, is dominantly sand. The saturated thick-
ness of the aquifer is about 130 feet. The screened interval of
wells in the area range from 20 feet to more than 100 feet.

According to the USGS (http://water.usgs.gov/GIS/metadata/ !
usgswrd/ofr98-548 html#ldentification Information), the hy-
draulic conductivity of the High Plains Aquifer ranges from less




than 25 feet/day to greater than 300 feet per day with an average
hydraulic conductivity of 60 feet/day. At this location, where
saturated gravel units are restricted to-the base of the Ogallala,
we estimate the hydraulic conductivity is

about 50 feet per day. Geologists who drilled

monitoring wells at the Lea Refinery esti- SB2: Chloride Concentration v. Depth
mated the saturated hydraulic conductivity 500
as ranging from 25-75 feet per day. At the 450 h
Lea Refinery, the hydraulic gradient is 0.004 400 3\
feet/ foot to the southeast. The resultant 350 \
ground water flux is probably about 0.2 feet 300 -
per day E 250

200
We have no site specific or regional data on 150 a
the moisture content of the vadose zone. 100 :
Such data are generally rare. As described in Sg
a later section of this report, we used 3 ' 4 ' 5 ' 6 ' 8 ' g ' 10 j 15
HYDRUS-1D to simulate an initial water

Depth bgs (ft)
content of the unsaturated zone. i
CHLORIDE DISTRIBUTION IN THE VA-
soil boring 2.

Soil boring SB-2 is uphill from the spill site and we consider this a “back-
ground” location. At this soil boring, the
chloride near the ground surface is 475

DOSE ZONE % Figure 2. Chloride vs. depti in
i
3

ppm. From 4 feet below grade to the total : Chiloride v. Depth

depth of 15 feet, chloride in this caliche- 1600 —
rich horizon ranges between 230 and 356 1400 o ..SB3
ppm (Figure 2). Other workers suggest f

= 1200
that “background” chloride concentration @ 1000 4& f \
in Lea County soil can be less than 100 ; 500 BN J \,
ppm. At this site, where the caliche domi- a : \ ﬂ'&;{
nates the upper vadose zone, the back- 600 V\/ % T
ground is about 300 ppm. 400 oy

200 e N | N

The soil borings within the area of the 0 10 20 30 40
release (#1 and #3) show a decline in Feet below Grade

chloride concentrations from more than
1000 ppm chloride to background levels at Figure 3. Chloride vs. Depth
45 feet and 9 feet below land surface respectively (Figure 3). Because in soil borings 1 and 3.

the water table lies about 90 feet below land surface, this observed
decrease of chloride concentrations to background suggests that the
release did not create saturated conditions between ground surface and
ground water.

CORBECTIVERD I PR -
bume 7 2004




The pattern for SB-1 shown in Figure 3, which was closest to the pipeline
rupture, confirms that the October 2003 release is not the first release at
or near this site. An earlier release appears as chloride concentrations
above 1000 ppm between 12 and 20 feet below grade and the October
release appears as the high chloride between 3 and 6 feet depth. We do
not believe that the chloride concentrations between 12 and 20 feet in
SB-1 were caused by the 10-barrel release of june 2003.

The data from SB-3 suggests the influence of only the October 2003
release. Data from SB-1 and SB-3 demonstrate that the center of mass
from the recent release is at a depth of 4-5 feet below land surface.

Regardless of the source of chloride observed at 12-20 feet below grade in
SB-1, we can conclude that these soil boring data show no evidence of
imminent ground water impairment. The chloride from the releases
remains within the vadose zone. Using these data, and the chloride
concentration in the produced water, we can estimate the volume of
produced water released at this site.

RELEASE CHARACTERISTICS

. ROC provided an analysis of the chloride in the produced water - 19,994

ppm. Because the soil sampling program identified an older spill event at
SB-1, we considered the calculated chloride load at SB-3 more represen-
tative of the October release. Calculations using the chloride load at SB-3
imply that the spill was 1 in. deep (see Appendix B for these calcula-
tions). If 1-inch was the average spill height for the 31,000 square feet of
impact (see Plate 2), the total volume of the release would be 440 barrels.
However, ROC located SB-3 where the released “pooled”, therefore
using the chloride load from this boring will probably overestimate the
release volume. We suggest that the October event released between 200
and 500 barrels of produced water and 130 barrels were recovered.

Ground water at the Lea Refinery flows toward the southeast. We

estimate that the length of the spill parallel to ground water flow is 477
feet.

EVALUATION OF CHLORIDE FLUX FROM THE VADOSE ZONE
TO GROUND WATER

We employed the HYDRUS-1D 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. Appendix C
presents the background documentation for this modeling approach.
We applied the results from the HYDRUS-1D modeling of the migration

GaRBECTHVEAE
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of chloride ions from the vadose zone to grouhd 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 Rice Operating

Company.
DATA FOR SlMULATIONMODELING

The HYDRUS-1D and mixing model simulation requires input of
11 parameters. As Table 1 shows, site specific data are required

for several of these parameters and other data are available from
public sources. The source of most of the data is described in the
previous section of this report.

. Table 1. Input Parameters
i for Simulation Modeling

H
H

Source

Input Parameter :
1. Vadose Zone Thickness - 77 feet Appendix A well logs
2. Vadose Zone Texture - Plate 3 Samples and attached well logs
3. Dispersion Length - 1.85 meters Professional judgment
4. Soil Moisture HYDRUS-1D initial condition simulation
5. Chloride in release - 19,994 ppm ~ {Samples of produced water
6. Height of spill on land surface -1.0 inches Calculated from chloride load at sampling

location SB-3 and chloride in released water

7. Length of release parallel to ground water flow -{Field Measurements

477 ft

8. Climate - Arid Pear]l Weather Station near Hobbs Airport

9. Background Chloride in Ground Water - 100  }Professional judgment

ppm

10. Ground Water Flux - 6.1 cm/day Calculated from published data and the Lea
Refinery Report

11. Aquifer Thickness - 10 feet NMOCD suggestion

The vadose zone profile used for the HYDRUS-1D modeling is
composed from the well log and samples of SB-1 and information
from the logs of wells in the area. For the purpose of this report,
we will assume that the ground water is unconfined and is at a
depth of 77 feet below land surface. Some driller’s logs suggest
this depth to water, however we believe that 90 feet is more
accurate. The 13-foot difference is probably due to falling water
levels in the Ogallala. To be conservative in our approach, we
used 77 feet at the thickness of the vadose zone. Plate 3 shows
the vadose zone profile (texture) employed in the modeling with
the HYDRUS-1D input parameters.




R.UT. Hicks ConsurtanTs, L1p.

The dispersion length of 1.85 meters is less than 10% of the total
length of the HYDRUS-1D model and is consistent with standard
modeling protocol.

We installed the profile described above as the initial condition in
HYDRUS-1D and ran it with the estimated spill installed as an atmo-
spheric event on day 1 of the simulation. We ran the model for 2 years
to create a chloride profile v. depth that we use to “calibrate” the model.
Comparison of the solute concentrations computed by HYDRUS-1D
with the field measured solute concentrations caused us to simplify the
soil profile by using higher hydraulic conductivity in the upper soil
profile. The parameters used to model the caliche typically employ a
very low saturated hydraulic conductivity. From field inspection, the
surface caliche in the area is fractured and filled with fine sands. Be-
cause of the stratagraphic location near the ground surface, we believe
the caliche at this site has a much higher saturated hydraulic conductiv-
ity than that typically used in the HYDRUS-1D model. During intense
rainfall events (or produced water spills), water will flow quickly to the
subsurface through the fractures via saturated flow. Therefore, we
adjusted for this observation and modified the default caliche parameters
to behave less like clay and more like sand. Deeper in the vadose zone,
fractures become barriers to flow and deeply buried caliche behaves
more like clay. From previous modeling experience, the properties of the
upper soil profile are the most important in determining flow in the
vadose zone. Therefore, adjusting the hydraulic input data for the
uppermost vadose zone is relatively important.

The parameters of the lower caliche were also altered to allow the higher
hydraulic conductivity. In addition, two intermediate layers were
merged using the parameters of
the coarser layer. These changes
err in favor of ground water

¢

Hydrus iD w. SB-1, $B-3, Time = 200 df‘ys

Figurc 4. Predicted chloride
concentrations in soil at 200

days.

protection; they will cause the

model to overestimate the flux of

chloride from the vadose zone into

ground water. After making these

adjustments, one can observe the

one. mg./kg.

relationship between predicted

Ci
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£

chloride concentration in soil and = 7 \ b8
actual measurements in Figures 4 w0 N N\
h _
and 5. P \\ \n\
What are important in the exami- - Tl
nation of these figures are the P . . s s,

Depth in Feet

distribution of the predicted chlo-
ride mass in the vadose zone and
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the measured distribution of vadose zone chloride. The simulation of the
chloride distribution at 200 days after the release (Figure 4) shows a peak

_chloride concentration at about 3 feet deep and background concentra-

tions (zero ppm in the model) at 10 feet below grade. The simulation at
time=730 days provides a better fit between the predicted chloride
concentrations and the measured values. The reason for this “time shift”
is due how the model uses the meteorological data from Pearl, New
Mexico. The meteo-

rological data consists of 47 years of
daily data. Day 1 is NOT the day
that the October 2003 release oc-

1400

Hydrus 1D w. SB-1, SB-3, Time = 730 daj

curred, however. Day 1 of the file is
about 50 years ago. The measured

values will only correlate exactly with

the predicted values if rainfall, wind o0
speed and other atmospheric events _
between the time of the release and .

the time of the sampling event were b

exactly the same as the atmospheric

0

file in the model. We maintain that
the “match” between the predicted

200

chloride concentrations and the

measured concentrations presented in 0 ;
Figure 5 provide adequate verification

of our input parameters for the

vadose zone texture.

Depth in Feet

For the mixing model, the largest dimension of the spill (477 feet) was
used for the length of spill parallel to groundwater flow. Climate data
from the Pearl Weather Station near the Hobbs, New Mexico airport,
approximately 15 miles south of the site, was used. Ground water flux
at the Lea refinery is estimated at .4 feet/day to 1.2 feet/ day. (Lea
refinery Report) Well logs in Appendix A indicate that 10 feet is a very
conservative estimate for the aquifer thickness in that most wells exhibit
well screens in excess of 20 feet.

We then ran the HYRDUS-1D model to predict chloride movement
through the vadose zone for 71 years. From the output, we found that
the center of chloride mass enters the ground water zone between 15
years and 50 years from present.

This flux was then fed into the aquifer mixing model with the resulting
output shown in Figure 6. The predicted peak concentration is less than
200 ppm.

Figure 5. Predicted Chloride
concentrations in soil at 730
days.



In examining Figure 6, it is important to i

understand that the model assumes ) it e o Rn S
that rainfall is distilled water (0 ppm 10-fod'Sn| III'IIE e o

chloride) and that the initial vadose

zone water also contains 0 ppm chlo- =

ride. Attempting to use chloride con- - { \

centrations other than zero for precipi- < / \/\

tation and initial soil moisture creates S 0 \

too much complexity in the model. £ ,/ N

This simplification causes a minor g*m ,__// ’\"\___\_\

under estimate of the chloride flux to ° :

ground water, as described below. ®

In our model, natural precipitation (0 °o 0 2 o 0 D & N ® D W
ppm chloride) moves the released Time mears

chloride through the vadose zone and
“dilutes the chloride mass (from above) _ Figure 6. Ground water
during transport, just as real rainfall dilutes the real spill. Minor dilution chioride concentrations in
of released chloride also occurs as it moves downward and mixes with 0 imaginary monitoring well.

ppm pore water. Dilution of the release by pore water also occurs in
nature. Thus from time zero to slightly more than 3 years, a flux of 0
ppm chloride enters the aquifer from the vadose zone, diluting the 100
ppm chloride ground water to 75 ppm. This decrease in chloride concen-
tration in the mixing model is due to the relatively high flux through the
bottom of the sandy soil vadose zone. After 3 years, the chloride mass
from the release begins entering ground water raising chloride concen-
tration. The maximum chloride concentration in a 10-foot thick aquifer
beneath the site would occur about 30 years after present and would be
less than 200 ppm chloride.

o

We can confidently conclude that the release(s) that created the chloride
load observed in SB-1 will cause minimal impairment of ground water
quality at an imaginary well located immediately adjacent to the release.
Our predictions show that a well with 20 feet of screened interval lo-
cated immediately next to the release would observe chloride concentra-
tions less than 150 ppm.

POTENTIAL IMPACT ON CITY OF LOVINGTON WATER SUPPLY
WELLS -

The water supply wells for the City of Lovington are more than 2000 feet
from the release site. These wells do not draw water from only the
uppermost 20 feet of the Ogallala Aquifer, but from most or the entire |
130-foot thick saturated zone. Let us assume that in the future the City |
of Lovington or another water user were to install a water supply well at |

f2nd
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.. Hicks ConsurranTts, LD,
3
the edge of the release site. The maximum predicted chloride concentra- Figure 7. Chloride concentra-
tion’in this fully-penetrating, fully-screened well (130 feet of screen . honin imaginary monitoring

well with 130 foot saturated
thickness

i

within the 130-foot saturated zone) is 109 ppm or 9 ppm above the
assumed 100 ppm background concentra-
tion (see Figure 7).

Chloride Concentration in the Aé]uifer for Abo 1G Release Site

If we wish to predict the potential impact to - : 130-foot Saturated Thickness
an existing City of Lovington water supply 0 ;
well that lies 2000 feet from the release site,
we must calculate the dilution that will e P SN
occur as background water is drawn to the LR NS — ——— A
well. S . '
=
For example, let us assume that a City of £ e
Lovington supply well creates a cone of 5
-depression with a 2000-foot radius and a
- circumference of 12,560 feet (Figure 8). . If *
we assume this large cone of depression, all 0 ;
of the chloride from the release will eventu- e oo e X 0 .

ally be drawn into the well. In our model-

ing, we assumed that the maximum length

of the release parallel to ground water flow was 477 feet. Referring to
Plate 2, the maximum width of the release (perpendicular to ground

Figure 8. Hypothetical
situntion showing a Lovington
water supply well drawing in:

water flow) is 375 feet. Therefore, the supply well will draw in water i. releasc ground water
from the release site (375 feet of the circumference) and background . containing chloride molecules
quality water (12,560 feet of the circumference). The water from the site (represcitted by the triangular

area) and it. background watcr.

contributes only 3% of the total volume of water pumped by the well. In
a simple dilution calculation where 3% of the

water drawn into the well will exhibit a chloride —
concentration of 109 ppm and 97% of the water g

?{ *—— Leak Site

drawn into the well is background water quality
(100 ppm), the resultant concentration in the
supply well is 100.27 ppm. In other words, one
will not be able to measure the effect of this
release on the Lovington water supply wells.
Figure 8 shows this hypothetical situation.

We conclude that the chloride from this release
site will have no impact on the City of Lovington
water supply wells.

Water Supply
Well I

Poge§




R.T. Hicrks Consurrants, LTp.

PROPOSED REMEDY

We conclude that the release poses no material threat to ground water
quality. Simulations using input parameters that should over-estimate
the chloride concentration in ground water show that the release will
not cause WQCC Standards to be exceeded at a place of reasonable
foreseeable future use.

We recommend closure of the regulatory file.

We propose annual inspection of the site and re-seeding when vegetation
begins to invade the spill site. Our site visit in April, 2004 showed that
the recent heavy rains of the area have permitted some natural re-
vegetation of the site.

CORBECTIVENCTIONPLAR.  AED TEBELERSESIE »
June 7, 2808
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Van Genuchten's parameters Soil description by
Depth Lithologic Description as used in adjusted profile USDA soil triangle
0 ft.
. th_r-.065, th_s -.41, alpha -
3t 0-3ft  Top Soil 075, 1 - 1.89, Ks - 106.1 sandy loam
. 3-161t fractured caliche, values
Clay - very fine sand, thr-.078,th_s -43, alpha - | ° ) yified from Jan
: .038,n-1.58,Ks-35 .
caliche Hendrick
16 feet
16 - 19 ft.silt - clay,
19 ft min. caliche th_r - .089, th_s -.43, alpha - .
19- 22 ft. clay - silt, 01,n-1.23,Ks - 1.68 sity clay loam
22 ft. min. caliche
22-281t
Silt - v.f. ;and ,somg th_r - 078, th_s - 43, alpha - fracturefi caliche, values
28 ft. caliche T 038.n-158 Ks- 35 modified from Jan
28 - 32 R. silt - very i ' ' Hendrick
32t sand, caliche
32-45 i, silt - very th_r- .095, th_s -.41, alpha - clay loam
fine sand, some clay .019,n-1.31, Ks-6.24 Y
45 ft.
s th_r-.067, th_s -.45, alpha - .
45-70 ft. vi sand :w_ 02.n-1.41, Ks - 10.8 silt loam
70ft H
. . th_r-.095, th_s -.41, alpha -
70 - 77 ft. limey sand 019, n-1.31, Ks - 6.24 clay loam
77 ft. and water, toc :

R.T. Hicks Consultants, Ltd.
901 Rio Grande, Suite F-142
Albuquerque, NM

RICE Operating Company

Lovinton Abo Soil Profile at SB-1

Lovington Abo Release Site

Apr-04







Form WR-23 STATE ENGINEER OFFICE

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A’and Section 5 need be completed.

Section 1

(A) Owner of well.._dask_Gaybin

Street and Number____figx 102X -

City : Lovingbon  State MNew Mexicy
Well was drilled under Permit No...... T2BE0L- 176 and is located in the
; 2 Twp 17_5. Ree 35 T

Py

" (B) Drilling Contractor. GEyhban % Powber ____ License NoXIel83 .
' | Street and Number B Al
R e A i Leedneton fiew Haxleo
| B by md City =2 e Stafe L MEY Eeadl G E‘_.._.
1 Drilling was ‘cormnmenced Sgoke 1 18.5%
Drilling was completed.. Sopt. 2 1955
(Plat of 640 acres)
Elevation at top of casing in feet above sea level Total depth of well 1hE
State whether well is shallow or artesian_Shallow .Depth to water upon completion_._.__ﬁ.{;}.,..__
Section 2 PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness in Description of Water-Bearing Formation
From Ta Feet :
! 7R G2 15 Water Semd
2
3
T4
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth Perforstions
in. 1. In " Tep | Botom | 1o Type Shoe Trom To
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diametar Tons No. Backs of |
From To Hole in in, Clay Cement Methods Used
|
Section 5 PLUGGING RECORD
Name of Plugging Contractor , Ticense No
Street and Number City State:
Tons of Clay used......o—_..Tons of Roughage used e Type of roughage
Plugging method used Dsate Plugged 18
Plugging approved by: Cement Plugs were placed as follows:
- Depth of Plug i
S " Wom [ | N oSk Uned

Date Received

File No [—' o?‘}”% /4"'/‘5_:_____“U<p %Q’WJ I ocation NO./Z ;ﬂy/_—, _—g_______

oad —_—

g




LB !
Section 6 _ LOG OF WELL S e
Depth in Feet Thickness ’
From T “in Feet Color : Type of Material Encountered
O 3 K ' 3033
1 v £ ek
Z 16 g Ceiiche
ik 26 L, Bouldesr
20 26 6 Sand Roek
26 LS 1€ Sand v
LA 70 25 vaber Sand
- 30 A 9 Galefum Send
77 o 15 i Dudck Sepd
02 10611k Sandy @iay
206 108 2 Send
108|312 b togk
112 134 22 Sandy Clay
134 47 Q Sg
e 01 I 155 2 Sandy Glay

The undersigned hereby certifies that, to the best of his knowledge and behef the foregoing is a true and cor-

rect record of the above deseribed well.
;/9/;’/ / p Cln y /

ot o

.»"/



(This form to be éxccuied ln triplicats)

WELL RECORD

;Mw/f L-705¢

Date of Receipt Permit No.LolBSA- e
Name of permittee, —-—~LG$’-’3;Y§§tGH L n'}z\;ﬂ Uxilitiss . - /(?_59,
Street or P.O,, City and State. Lﬁvimtm\ RNer Mexdco
1. Well location and description: The..—.—.ghl ol e wall 18 located in %, B X,
(ehelow or artestan) -
O Lo G $idh 0 Section b Townabip. 16 V:Rnngc..sf! . ; Elavation of top of
casing abave sea level, 35_'?9 ............. feet; dizmeter of hole, ....-__lé: ........ jnches; total depth, ....,,....l%.l_.._...reec;
- ) L. B
dopth to water upon completion, ......5B:......feet; driling was commenced Sune. 2 b2,
and completed dune L, 10,22 ; name of drilling cuntraclor...m.AQUa“D’.’.illine..gﬁx......

B 00k ; Address, {ovinzton, N,M. ; Driller's License No..

©

Principal Water-bearing Strata:

Pepth in Feel -
From To ‘Thicknesy Dencription of Water-bearing Formation

58 Y9 - ¥ater Sand

e 7 2 Water Sgnd -

B2 26 ' Lo gugk. S pd & Water

112 116 L Vigtar +8and & Skale

l No. 5 .

3. Casing Record:

Tiamaoter Younds Threads Depth af Crsing or Liner Fest of Perforations
tn inchen par 15, ver inch Top oltom Caning Type of Shee From To

i T OCT £7 1957
STATE ENGINEE®R

oy
O 2. If above construction replaces old wel) to be sbandoned, give locetion: ¥, Vay comenerrnnarremnen
of Seation Township , Range. i naxo and dddress of .plugging contractor,

deseribe how well wes plugged:

ed e de e g aads oh -, mdin timtn,

|

. ’ . X




§.” Log of Well:

om0 et Dosertptton of Formatton

0 2 2 Sodl

2 | 2 20 | celsche & Lime Shale

26 | 38 3 | sady ghale

i) 5. 1l Gaber S.nd

5% g 10 Sand # Shale

6% 71 2 A}fs.te; Saz;d & Shale - _ .

71 82 1 sand Sih_ale with Streaks of Clay
82 86 Y Quicik Sand & Waber

86 12 26 sand & Shale
112 116 k| Tight Water Sand & Clay Shale
1ué 127 11 Sandy Shale

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing Is a true and cor-

rect record of -the above deseribed well.-

2 S

p (3
s <r -6
’vﬁ Licented el Driller

Xnstructions

This form shall be exec'ﬁ:ted; ;;ré'ferubly ty:pe%vrfétei:: {n triplicite 2nd filed with the State Eng‘ine’érg Omée at Ros-
well, New Mexico, within 10 days after driliing has been completed. Data on water-bearing strata and on all forma-
tions encountered-should be as complete and eccurate as possible.: - - -



Date of Receipt

(This form to be executed in triplicato)

WELL RECORD

Name of pernﬂttee,

Pormit No_Ju205 .

Ernest Mahan

Street or P.O,,

1. Well Jocation and description: The

S\N +% ot Section 1l

Rox.32

-, City and Stete. LOvington, N,
shallow wall is located in Y %, MH Yo
fulizllow or arlesian) A
Townuhip-__.lué.'.,..s._. meeeny RADECrisns 3_6__E ....... ; Elevation of top of

casing zbove sea level,

teet;

‘depth to water upon completion, .'_'.},}.5..;..........,!eut; drilling was commenced '?Rn . 8 19_@8..,

and comipleted

Jan..Q 1{)!;-8..,..; name of drilling éontxactor..Ahh.o.tﬂ.,Br_Qﬁ.. ............ -

;iAéd.l';:ss,...;de__ﬁg.’]..,....Habbsv’.....l\[.,.._‘;".f.; Driller’s License No. WD=L0

2. Principal Water-bearing Strata:

Deapth in Fest
om To Thickneso B af Wuter-hearlk
No. 1 L
L5 120 75 Water sand
Na. 2
No. 3
No. 4
No. &
3. Casing Record:
Binmeter Pauns Threads Depth of Qasieg or Liner Feat of ; . Perforations
in imches per L8, por lnolh Tnx_: Bottorn Casting . “T¥po of Shoo From
HONE
4, If above construction replaces old well to be abandoned, give location: u, %, A
of Scction. Towaship. Range. i bame.arnd dddress of plugging contractor,
Lhg

date of plugging...

10 doseribe how well was plugged:

e cid

s

o @wfé R T

B Bom Lm

IR 1T 2

OTETCE
ARTESIAN WELL SUPERVISOR |
FOSWELL, NEW MEZXICO




5. Log of Well:

N | et o Toranin
0 Iy L Soil

b Co350 ) 31 " Galiche

35 | 45 |10 | fiard shell

45 120 75 Water sand

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

rect Tecord- of.the above: descrlbed well. - - S

Licenncd Wen Drilrse
Instruations
This form §hiall be excetted, breferébi‘y..tﬁexv:rittég, in tripliéate and filed With the State Engiveer’s Office nt Ros—

well, New Mexico, within 10 days after drilling bas been completed, Deta on water-bearing strate and on all forme-
tions-encountered should ‘be as coipleie and accurate as possibles - -




YYOLL nowvunu

Section 1. GENERAL INFORMATION

(A) Owner of well Hulda Heidel Owner's Well No,
Street o Post Office Address — L1018 West Avenue K
City and State TLovington, Wew Nexico 88260

and is located in the:

] ™ iy
Well was drilled under Permit No L 155 enlargEd 1-1358

e,

oy w8y By of section L1 Township 168  Range 36E

%

NMPM,
b. Tract No._....______ of Map No. of the
c. Lot No.__.__ of Block No. of the
Subdivision, recorded in I’e 2 County.
d. X= feet, Y=, feet, N.M. Coordinate System Zone in
the : Grant.
(B) Drilling Contractor ._Abbott Bros, R License No,__WD~46
Address__Y.0, Bow 637, Hobbs, New Mexico 88240
Drilling Began _3A7/77 Completed 3/22/71 Type toals Cable Size of hoh:__l§___ in.
Elevation of land surface or at well is ft. Tota) depth of well 146 t.
Completed well is &) shallow [J. artesian. Depth to water upon completion of well 58 - ft.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L . . Estimated Yield
From . To in Feet Description of Water-Bearing Fonmatian (gallons per minute)
58 146 88 Sand
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length T £ 51 Perforations
{inches) per foot per in. Top Bottom (feet) ype ol Shos From To
12 3/4) 43 Welded! O 146 146 None 66 146
Seciion 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
" From To Diameter of Mud of Cement Method of Placement
Section §, PLUGGING RECORD
Plugging Contractor ‘
Address - No Depth inFeet . | Cubic Feet
Plugging Method - i : i Top - Bottom of Cement
Date Well Plugged 1
Plugging approved by: - 2
3
State Engineer Representative 4
FOR USE OF STATE ENGINEER ONLY
Date Received  June 14, 1977 '
Quad FwL FSL
Supplemental
y FileNo L-135 & 1,-135-Eplgd-s Use 1YL Location No._ 16.36.11. |




AN

Section 6. LOG OF HOLE

le::’l"h iﬁ.Fcc;:Q - T)I: é;-(::ts : Color and Type of Material Enco_ur;tcred.
0 2 | 2 '|surface soil
2 26 24 Galiche

26 58 32 Sand~tight

58 112 54 Sand-watex

112 128 16 Sand-tight

128 146 | 18 | Sand-water

N

Section 7. REMARKS AND ADDITIONAL INFORMATION

IS

The undersigned hereby certifics that, to the best of his'knowledge and belief, the foregoing is a true and correct record of the above

described hole.

: } .
22Dunnall, OJM@JGZ

Driller

A5




D'.I'A.Lll m‘ux.nm.n VA

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferdbly typewritten, and submitted to the
nearest district office of the State Engmeer All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repdlred or deepened. When this form is used as a plugging
record, only Section 1A and Section § need be compleied

Section 1

(A) Owner of well_J %L T ylor. Jre

Street and Number. L84

City _ Hope State 8% _KeXe

Well was dnuedt'@ﬂfé?P}eﬁﬁ\w%}:ﬁ}_‘f&g&_‘% 35.—_and is located in the
Wi Saliets Ve % of Section.. LL Twp. 1088 _Rge 0 B

(B) Drilling Contractor_. Bee _slézeige License No.. ¥eBe79
Street and Number... . Bax 3% 379
City ' Lowingipa State _dew. HeXa. .
Drilling was commenced Btsh e i4 19.84
Drilling was completed ar.16 19..._64..
(Plat of 640 acres)
Flevation at top of casing in feet above sea level Total depth of well.. 120 E%
State whether well is shallow or artesian_ Shallew . . Depth to water upon completiom.._ﬂ'ﬁ.,...;.__ i
Section 2 ’ PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness in Description of Water-Bearing Formation
From To Feet
! 95 110 5 small eryetlized gang rock & quick smid
2
3
4
5
Section 3 . RECORD OF CASING
Dia Pounds Threads Depth Teet Type Shoe Perforations
in. ft. in Top Botlom From To
iief; cased
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of )
From To | Hole in in. Clay Cement _ Methods Used
16 2 sacks of Arililins wud uped to
Lhold guiok gaad decit
witike oleu aing ot welld
|
Section 5 PLUGGING RECORD
Name of Plugging Contractor . License NOw_ —
Street and Number City. State:
Tons of Clay used...._____Tons of Roughage used_____________ Type of roughage . _ e
Plugging method used Date Plugged 19
Plugging approved by: , Cement Plugs were placed as follows:
A. N Depth of Plug
. Basin Supervisor o. Tom T o No. of Sacks Used
A 02 i‘]
FOR USE OF STATE‘ENG
, 440 3
Date Received
[C8HE 61 AUN A96)
File No \\' 135- E’V@i/g Use SO, Location No, J& 3L [[L1% /)




Section 6 LOG OF WELL
Depth in Feet Thickness ]
From To in Feet Color Type of Material Encountered
ShH | TID red gma'l'l ég‘\)rqr] ized sz G 1ol

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

rect record of the above deseribed well

‘Well Driller




Revised June 1972
STATE ENGINEER OFFICE
WELL RECORD

Section 1, G_ENERAL_}NFORMATION

(A} Owner of wetl City of Lovington > Owner’s Well No. _L‘_ZQZ_
Street ar Post Office Address . P.O., Box 1268
City and State Lovington, N.M. 88260
- .
Well was drilled under Permit No, L 9517 and is located in the:
a.S_EﬁE 4 _@E %M Ya _S_W_ % of Section 3 Township 165 Range 36E. N.M.P.M.
b, Tract No.—— . of Map No. - of the
c. Lot No.______ of Block No. of the
Subdijvision, recorded in County.
d, X= feet, Y= feet, N.M. Coordinate System i Zone in
the . Grant.
(B) Drilting Contractor —__________ Gene fgdes " License No WD282
Address Rte. 4  Tohoka, Tx. 79373
Drilling Began 1-27-84 Completed —_ 11=27-84 Type tools _ROYEY  sizeofhole _ 8
Elevation of tand surface or at well is ft. Total depth of wc:ll____..___] 38 . ft.

Completed well is (Gd shahow [ artesian. Depth to water upon completion of well __._L.._. ft.

Section 2. PRINCIPAL WATER.BEARING STRATA

Depth in Feet Thickness L . Estimated Yield
From To _in Feet Description of Water-Bearing Formation (galions per minute)
66 138~ 72 Brown water sand w/ sandstone stringers 30

Section 3. RECORD OF CASING '
el Il e e g
53/4 |160 psi, 134 s | 138
53/4 Sch, 40 steel  for pitless addpter 4

Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
" From To Diameter of Mud of Cement Method of Placement

[ ) N
Section S. PLUGGING RECORD

Plugging Contractor
Address Depth in Feet Cubic Feet
Plupging Method No.
uBging Top Bottom of Cement
Date Well Plugged 1
Plugging approved by: 5
3
State Engincer Representative )
. . B

] FOR.USE OF STATE ENGINEER ONLY
Date Received  December 10, 1984

Quad FWL FSL

File No.___ L=9517 e Drinking/Sanitazy...._ ..  16.36.3.33244




BA N o

Section 6. LOG OF HOLE
Fw?ncpth = FmTO Thckess Color end Type of Material Encountered
0 3 3 Top soil |
3 15 12 Caliche
15 21 6 Sandy clay
21 A0 19 Sandy clay & sardstone
40 45 25 Sand & sandstone
65 b6 1 Hard sandstone
66 138 72 Brown water sand ‘

BN

A,

deseribed hole.

Section 7. REMARKS AND ADDITIONAL INFORMATION

gz e N

V1S

\
B

L]

wm V130

W

The undersigned hereby certifiesithat, to the ‘best of-Ris knowledge and belief, the {oregoing 5 a true and correct record of the above




Form WR~2S STATE ENGINEER OFFICE

‘WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitied to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repzured or deepened, When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1 . Cl‘t?" ot vington
(A) Owner of well 7 o W ngto

N 1763 5741
treet and Number..._t HJ’“"HU&?
City Perensom e goFi
Well we dyunder Permit No._ """3533@
1 was drilladqunder Permit No - 4 6m 1oeat g xﬁihe
% E”) Sectign Twp Rge,
e oS B e A PO
(B) Drilling Contractor. S 75t License No.coe .
Street and Numbe
o ¥CaaBL o0 - oW FEEIEG
i : ate -
Y mEeLL BT i
Drilling was commenced easevg -t —a- s 19,
. LS WA B . GF
Drilling was completed - -
(Plat of 640 acres) ..
164 :{;'
Flevatwn at top of casing in feet above sea lgm;l,«w .....Total depth of well.
{ lo}g /u _L,‘c‘w
State whether well is shallow or artestan_. : Depth to water upon completion. —_
Section 2 . PRINCIPAL WATER-BEARING STRATA.
No. Depth in Feet  Thickness in Description of ‘Water-Bearing F;x-mation
From ¥ Feet i . R
. [0 . 43 e,
1 T =y BT v T
AT SR L 18 24y
2 _ :
b L A A
— e ARk St sﬂzm
4 Zn & R s o
" 2 oo o2 SRR
5
Section 3 RECORD OF CASING
Dia |- Pounds Threads Depﬁ;a Feet Type Shoe Perforations
IR » e i | e gbed g 1 gm0
Section 4 . RECORD OF MUDDING AND CEMENTING
Depth in Feet - | Diameter " Tons . .| No. Sacks of . )
From To Hole in in. Clay Cement Methods Used
] .
Section § .. ot PLUGGING RECORD _
Name -of Plugging Contractor:l- 7 = _Ticense No
Stréet and Number: : N ... City e State:
Tons of Clay used..mmoee Tong of Roughage used E— "l‘ype of mughaoe
Plugging method used ER— Date Plugged 19
Plugging approved by: ' - i V Cement.Plugs ‘were placed as follows:
L F N Depth of Plug
Basin Supervisar - NO. N T No. of Sacks Used
FOR USE OF $TATEBNGINEER ONLY
i
Date Recezv_pdl oS
g B W 82 v il
PO ;
vé Tt 3
File No L= 53 Use. / 7/@ Location No. /[ 34, 3 %do

[ D T




LS
Section 6 LOG OF WELL
Hﬁ;"m in Fe;i Tffcg'e’jt‘s Color Type of Material Encountered
0 1 1 fte Soil.
1 L 3 ft,. Rock
by 18 14 £ Caliche
18 62 L e, Sand.
62 70 8 £t-d Sand Stone
70 i Th £t Sand
Sl S 1 T4, Sand & Calcum
98 12 L Sandy Clay
112, 126 | 8 Ity Sand
120 138 | 18 7t Sandy Clay
138 ThE 8 £t Wetber Sand
146 153 7 Tte Sandy Clay
153 {158 5 £t Sand
158 184 6 %, Sandy Clay

| The undersigned hereby certifies that; to the best of his knowledge and belief, the foregoing is a tr}1e and cor-
tect record of the above described well .




Form WR-23 /)

oS4

STATE ENGINEER OFFICE

WELLRECORD = o~

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engmeel Al sections, except Section §, shall be answered-as completely and
accurately as possible when any well is drilled, repmred or deepened, When this form is used as a pluggmg
record, only Section 1A and Section 5 need be completed

Section 1 y e
(A) Owner of well iy of Tuewinghin
Street and Number : —
city _ Lerrlogten State N Veutay
| Well was drilled under Permit No.....: bi3 m-_m-_. and is located in the
S’W u H¥_y, 8% Y of Section m Twp %8 Rge
I (B) Drilling Cnntractorw Bﬂ}!ﬁﬂ Lty License No. qi}w 33___3 _
Street and Number m m& - . i :
city _ lrriughn _ State .. W il
Drilling was commenced Jous 8% 1958
Drilling was completed.. Jang ¥8 . 19
(Plat of 640 acres) e . .
Elevation at top of casing in fect above sea level . o Total depth of well 3l £
State whether well is shallow or artesian Skl Depth to water upon completion.. 66 24
Section 2 © PRINCIPAL WATER-BEARING STRATA
No. _ﬂ% Thickness in - Description of Water~-Bearing Formation
From "~ To Feet R
! &6 Tk 8 | webar Bl
2 82 b -8 ' Golsh Shnd
3
T
5
Section 3 RECORD OF CASING
Dia Pounds Threads Depth i ) Periorations
in, [ ft. in Top Bottom Teet Type Shee From - To
7 5nd 86 ) 5 | W | | s = pT=
7] ;
Section ¢ RECORD OF MUDDING. AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of | ’ ’
TFrom. To | Hole in in. Clay Cement - Meth?ds Used
T T T ing | 500 Tole T PEF W
!
Section 5 PLUGGING RECORD

Name of Plugging Contractor
Street and Number
Tons of Clay used.....

Plugging method ‘sed

License _No..._._-;___
City. § - ‘State:

Tons of Roughage used i Type of roughage
Date Plugged 19:

Plugging approved by:

Cement Plugs were placed as follows:

_ Depth of Plug

Basin S“PWI’ o o T Fe— 1.‘70. of Sacks Used

Date

Received

File No._<4 3 S0/,

4 Use_ﬁfﬁﬁ.-._f_.Locaﬁon No. /é;ié . Z_d_é/,éj____

[ 5 T




LELEL
Section 6 LOG OF WELL
Depth in Feet Thickness . ; P .
oo o in Feet | : Color Type of Material anountercq
8 & —E
— P 38
— B0 B8 8
2 45 58

Gl 8

— B —&
—382 a8 g

on | _zm, |

The undersigned hereby certifies that, to the best of hlS Iknowledge and belief, the foregomg is a trye and cor-

rect record of the above described well _

mmm e DEITIGNG CONBMIY.

Well Driller

oo




Form WR-23

STATE ENGINEER OFFICE

WELL RECORD

oD [‘\lr\
INSTRUCTIONS: 1'gh‘\ QOrrn should he executed in triplicate, preferably typewritien, and submitted to the
nearest distgict office of the State Engmeer All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repalred or deepened When this form is used as a plugging
record, only Section LA and Section & need be completed

Section 1 Gty o
(A) Owner of well ’s'-",..."_. Py 1063
Street and Number.__Lowinghcn Hoyy Moo
City Tee HOL% . State
Well was drilied under’ Permit No a0 12884 is Jocateffirt the
% v VistSectioknime_Twp Rgpr' $52
(B) Drilling Contractor._.. 9% 71 Llccnse NO e -
Street and Number. Tophn RO : Weyyy Do,
City ¥ove 27, State L5
Drilling was commenced Poom Qﬁ : 19...64a
Drilling was completed, 19
(Plat of 840 acres) REEY 18 P4y
Elevation at top of casing in feet above sea leveli Lo -Total depth of well L

State whether well is shallow or srtesian Depth to water upon completion._ .

Section 2 . PRINCIPAL WATER-BEARING STRATA
No. - Depth in Feet ’L'hic;metss In Description of Water-Bearing Formation
Foe )
g5 | 92 & bTSeTs
! ?l_::? Q‘L} 12 (,h'g' ﬁ'_&r C!:&Viﬂ i
2 112 il Y Temd ’
S |132 | 137 5 Ssnl
4 . |16 | 158 k Semd %
: 176 TG I Smnd
Section3 - . RECORD OF CASING
;  Fognds, Threads ; Depth e Perforations
Z? 3 & Wal 3. in T__g.___p e Feeot Type Shoe @“’Tﬂ ST
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of » '
From To Hole in in. Clay Cement Methods Used
i
Section § PLUGGING RECORD
Name of Plugging Contractor Ticense No
Street'and Number : City. v State:
Tons of Clay used_......—__.__Tons of Roughage used Type of roughage
Plugging method used - Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
' ‘ Depth of Plug
,(:j'H h f N T i Supervisor . No. T T T No. of Sacks Used

Fo o e s oo

Date Recewpql _B_I’W—WJL

File No L {d/ 5‘/ Use Z,/‘Z/://, : Location No.l/éijéﬂ)‘fi‘ﬁ-

| TRVET



The undersigned hereby certifies that, to the best of his knowledge and belief, the-faregoing is a true and cor-
rect record of the above described well.

Well Driller

Interpoisiad from Topo. Siet

Determined by inst.” Leveling
GOther

' Section 6 . LOG OF WELL
mﬁ:m in Fe:‘: T::]i cﬁl?;t;:s Color Type of Material Engountered
I 0 ST N S 3011 - , - 1
2 8 6 _lachie |
I 8 12 i :  Tolder
12 28 16 : : Clichie
28 70 1%} Sandy Clay
l 70 76. 6 " Water. Sand
76 | 82 6 | sandy Clay
32 | 9 12 - Quick Sand
l o | 112 | 18 Sandy Clay
112 | 116 % | Sand
116 132 | 16 - Sandy Clay
l 132 | 137 5 | sang
137 | 16k 27 Sandy Clay
164 168 L Sand
I 168 - | 178 10 Sendy. Clay |
178 190 12 ' .| _Band A }
190 | 209 15 » Clay : ‘ '
' 205 215 10 Clay & Bravel
215 216 1 Red Red
' R —
Bapiv 16K Tre_
| Clay of K T |
!
Loc.. No |
l Hydro, Suivey FieIdACh.eck ‘

Z“Fﬂﬂ% | - Ji. 2870240
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ABO leak

Unit G. Sec. 1, T17S, R36E

Calculation of Lovington Abo Spill Height, SB-1

Calc. Chioride load in kg./m*2 (From calc., see other sheet ) 19.228

Area of spill in ft"2 (Field measurements, ROC) 30818

Area of spill in m*2 2866.84445 Barrel size 42
Totlal Clin mg. (=Clload * area ) 55123685085

Conc. of the spill mg.(Cl)/cm*3 { from field test ) 247.04 theta_v assumed .15
Volume of spill in fiters (= (Total Cl * 1000 )/ Conc.) 223136.6786

volume of spill in ft.*3 7878.956122 . 1403.392
height of spill in inches (= vol.of spill/ area ) 3.067930218 V‘;;;Z:ZZ‘:S'

height of spill in cm. 7.783354922

barrel is 42 gal.

Calculated Chloride load at SB-3

. . . A . .
Soil Bore #3 Soil density Kg./m*3 iEepth N i each layer
’ in kg.
1858 3 1.194808711
1858 1 0.629721438
1858 1 0.626643621
1858 1 0.582938614
1858 2 0.902416059
1858 1 0.430894435
1858 1 0.45305472
1858 1 0.328095334
1858 1 0.265923423
1858 1 0.243763137
1858 1 0.185284607
1858 1 0.15758425
Total CL. in kg./m*2  for SB-3 6.00112835
Calculation of Lovington Abo Spill Height, SB-3
Calc. Chloride load in kg./m*2 (From calc.) 6.00112835
Area of spill in ft*2 (Field measurements, ROC) 30818
Area of spill in m*2 2866.84445
Totlal Clin mg. . (=Clload * area ) 17204301503
Conc. of the spill mg.(Cly)em*3  ( from field test) 247.04 theta_v assumed .15
Volume of spill in liters. (= Total Cl/ Conc.*1000) 69641.7645
volume of spilt in .43 2459.050705 Vol. in barrels 438.0038
height of spill in inches (= vol.of spill / area ) 0.957512118 agsumes a !
height of spill in cm. 2.429213224

barrel is 42 gal.

The SB-3 spill data was used in the HYDRUS-1D runs fo calibrate the model to the soil. For
the long time run with the adjusted soil, the chloride load at SB-1 was installed as the initial
condition in the soil profile. This adds the chloride load from the earlier spill to the long time
simulation.






1.0 FACTORS INFLUENCING THE
MicrATION 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.
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3. Dispersion Length of Chioride 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 MobDELING 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
neura} 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 cm™ day™ respectively. These outputs are used
as inputs into the simple mixing model.

2.1.2 Applicability of HYDRUS-1D for Chloride ion Releases

Surface or near surface releases of chloride ion migrate through
the vadose zone under variably saturated conditions as a function
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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 MobeL: 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.
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Now we will develop the relation between the water flux seeping
out of the vadose g, 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 A xW +g, xDxW =g, xTxW
(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:

[z, xC, xH+q,xC, xD)= (g, xH +g,xD)xC,, Jt = [DxH 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: :

dC_ qmXC’»"XH"f‘q‘,XC“XD“(qmXHXq“XD)XC

dt HxDxn

out

(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:

C=C,, and dC = dC

oul

(2-5)
Therefore, we can convert Eq. [2-4] in a forward finite
difference expression:

Ci+l _C/

oul onl

=y HxDxn

g, xChxH+g xC'x D—(ql, x H+ g x D)xC:

ont

(2-6)
which yields an explicit expression for C_*,

m anxclxHagixcixD=(g, x H+ g x D)xCl ] =]
C’"”I B C,,,,, * H X DX n

(2-7)

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




[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, q , 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 0 — (+/-) 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, g,
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
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initiated again with the next occurrence of a downward flux, q,,
taking the C_, value of the previous occurrence of a downward
g, 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 SENsITIVITY ANALYSIS OF
FacTors 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 2* 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 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 i arriving at a monitoring well down
gradient.
Climate Factor Factor Factor M aximum Chloride
We selected the two con- ‘ Concentration
trasting climates of Lea # Description Abbreviation Decrease Increase
County, New Mexico, | Climate clim Arid Humid
.. 2 i i ’ .
and Shreveport, Louisi- 2 ‘ Soil Texture so?l Clay Sand
£ th tivit 3 Initial Water Content wemn Wet Dry
r ensitvi . . . .
ana O € sens ,y 4 Chloride Dispersion Length disp 20m 0.1m
analysis. Lea County is
. . 5 Ground Water Depth gwi 30m 3m
located in the arid south-
west, and Shreveport isin 6 Ground Water Flux qaq 0.05 m/day 0.001 m/day
the humid south. Lea 7 Ambient Aquifer Cl cin 0 ppm 100 ppm
County’s annual precipi- Concentration _
. . 8 Aquifer Thickness thick 30m 3m
tation and potential
evapotranspiration is 14 9 Release Volume vol 100 barrels 10,000 barrels
. . sase Hei 2
inches and 59 inches, re- 10 Release ]Iexghl depth 0.025m .6m
ivel hil 1 11 Release Chloride clcon 10.000 ppm 100,000 ppm
Spec_tlYe y.’ while annua Concentration
precipitation and poten- 1011 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.
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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 AQUIFER FACTORS

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
m?3) 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.

ped




In‘the one-d'lmensior'xal HYDRUSle model we .used only §p111 § Figure 3-1. Schematic of Two Possible
height as an input variable. The spill volume was introduced into | grine Release Characteristics After a
the mixing model using the diameter of the spill. For example, a | Release of 100 Barrels.

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- SPILL AREA
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). SPILL HEIGHT

SPILL VOLUME 100 BARRELS

25cm

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).

om

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 m? (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
3-1 that 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-
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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.

3.4 STATISTICAL ANALYSIS OF THE RESPONSES AT MONITORING
WELL

Following the statistical

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

approach by Law & Kelton

. - Factor Effect on Cmax
(2000) for simulation model- -
. . ppm Relative Effect
ing and analysis, we deter- = =
mined the impact of each Height of Brine 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 SOll. 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 932 0.21
the arr{val time of this con- Ambient Cl Concentration 76 0.02
centration, T, , at the well. Initial Water Content of Soil 25 0.01
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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 | Figure 3-2 The effect of nine brine
Chloride appears to be the key factor in determining the maxi- | /¢/¢ds¢ vadose zone, and aquifer

mum chloride concentration arriving at a-down gradient moni- factors

toring well, we repeated the sensi-

tivity analysis using Mass of Chlo-

ride instead of Height of Chloride gim soi sy i i axs cin hd dmm
ion Release and Release Chloride so00

Concentration. We eliminated the \ /
Initial Water Content of Soil in the . suot - . Sl '\ ’ /
second sensitivity analysissincethis & 1"/ IN N L AN L LN )
factor has very little impact on g . S "‘\ N \ \ /
Cmax' 200~ ‘ ' \\h

The results of the second analysis 0 4 /
are presented in Table 3-4 and in & \x@‘;ﬁa O L LT

Figure 3-2. The mean chloride con-
centration of all 256 scenarios with




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

Table 3-4. Main effects and important
interactions of the vadose zone, aquifer,

and brine release factors on the
maximum chloride concentration
arriving at the monitoring well C

the time of arrival of the maximum
concentration T, ’

max.

and

Aquifer also has a |Factor Effecton C,, Effect on Ty
large impact with 7 ppm | Relative Effect Years | Relative Effect
a sensitivity of |[Main Effects
5,632 ppm for a Chlqride Mass 8357 1 52 0.46
Aquifer Thickness 5632 0.67 5 _ 0.04°
change from 3 to : -
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 11 0.06
important. For [Climate 2099 0.25 114 1
comparison, we [Ground Water Depth 1826 0.22 104 " 001
have determined VO]UH]C of Brine Re]ease 1631 0.2 0 (o]
the relative im- Ambient Cl Concentration 82 0.01 44 0.39
Interaction Effects
pacts of each fac- - = -
tor by dividing Chlor3de Massqu}llfer Thickness 5573 0.67.
Chloride Mass x Soil 3519 0.42
each 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 (Sj(;il X Clin};iteﬂl . wat 98 0.36
; Imate x De roun ater 0.
faCtor.S Mass of Soil x Depth ground Water gg i 0.73
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
tmedmum chloride concentration. These are the interactions be-
Chloride Mass and Thickness of Aquifer,
Chloride Mass and Vadose zone texture,
Chloride Mass and Aquifer Flux,
Page 22



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

max o B

Figure 3-3. Interaction effects between
the factors soil, flux in aquifer, thickness
of aquifer, and chloride load on the
maximum chloride concentration in a
downgradient monitoring well.

# &

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

sl

» Clay

However, different chlo-
ride ion releases to a clay .sg
result in smaller differ-
ences, 68 to 4,906 ppm,
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but fall within the range
of responses in a sandy
zone.
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The implication of the re-
sults of our sensitivity
analysis is that determina-

tion of Mass of Chloride

cimass

per unit surface area and S
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.

2003
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Table 3-5. Statistics of maximum chloride concentrations (ppm) determined

in the sensitivity analysis.
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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 30m 1,429 0 15,354
3m 7,195 0 46,633
Soil Clay 2,487 0 37,233
Sand 6,047 2 46,633
Aquifer Flux 0.05 m/day 2,505 o 29,779
0.001 m/day | 6,030 0 46,633
Climate Arid 3,218 o] 44,372
Humid 5,317 0 46,633
Ground Water Depth 30m 3,354 0 40,758
3m 5,181 o} 46,633
Volume of Brine Release 100 barrels 3,452 ¢] 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 O 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
Shreveport, Louisiana. The vadose

in the humid climate of
zone texture and
ground water table ef-
fects are of the same or-
der of magnitude (106
and 104 years respec-
tively). Other factors
are less important. Fig-
ure 3-4 graphically dis-
plays this same infor-
mation. Our Analysis
of Variance identified
three important inter-
actions that effect the
length of time required

Trmax Day

clim

soil disp qwl

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.
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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
the vadose zone is sand. In a clay profile, however, the time of
arrival is very different: nearly 80,000 days (219 years). This E
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,

- if the texture of

and ground water depth on the time when the maximum chloride

concentration arrives in a down gradient monitoring well.
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R. T. HICKS CONSULTANTS, LTD.
901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

August 31, 2004

Mr. Wayne Price

New Mexico Qil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE: Abo 1G Leak Site: Section 1, 17S 36E Unit G
Dear Wayne:

Due to the close proximity of the City of Lovington water supply wells to this release, we
prepared the Corrective Action Plan of June 7, 2004 using highly “conservative” input values
for the HYDRUS-1D mode! simulation. Specifically, we employed: :
» the highest observed chloride values abserved in boreholes
» a 10-foot aquifer thickness rather than the full thickness penetrated by the
nearby supply wells,
» the absence of a vegetative cover that would reduce infiltration.

The predicted chloride concentration in an imaginary ground water monitoring well located
immediately down gradient from the release site was less than 250 mg/L. We also
predicted the potential impact to the closest Lovington water supply wells if the simulated
chloride flux from this release actually intercepted ground water. Our predictions suggest
the impact to the City of Lovington wells is smaller than the measurement error of most
laboratory instruments.

We expected these results. Our modeling study for the American Petroleum Institute
examined over 2000 brine release scenarios, many of which were similar to the Abo 1G
release. We found that in an arid climate, such as Lovington, these types of releases rarely
impair ground water quality. We also knew that many “dig and haul” responses to
produced water releases actually cause more environmental damage than they cure.
Therefore, we counseled Rice Operating Company (ROC) to examine the science first and
then implement a remedy. This remains good advice for brine releases.

August 2004 Field Event

On August 16, 2004, ROC staff obtained shallow soil samples from the release site. Plate 1
shows the location of these samples and the field chloride values. ROC designed this field
program to identify areas of residual chloride in shallow soil.

We can see from Figure 1 that recent rainfall has driven some of the chloride mass below
the root zone, permitting vegetation. As our work with API and the site-specific modeling
demonstrates, the relatively small mass of chloride below the root zone represents no threat
to fresh water, human health or the environment. This evidence of natural restoration is
good news. Vegetation over this spill site will reduce infiltration of precipitation and reduce
the chloride flux to ground water,




August 31, 2004
Page 2

Remedy Amendment

Rice Operating Company and Hicks Consultants were surprised and pleased by the rapid
natural restoration of the ground Figure 1: November 2004
(sjurfa.ce at this site. However, photograph of site

espite the recent rains, some areas
remain barren due to high chloride in
soil (See also Plate 1). ROC
proposes to accelerate the surface
restoration process and establish a
vegetative cap over the release. As
stated above, a vegetative cove will
significantly reduce the infiltration of
precipitation and thereby reduce the
flux of chloride to ground water,
creating a "belt and suspenders”
response action.

ROC proposes the following actions:

1. Remove as much of sterile topsoil from the site as possible without tearing the
underlying caliche.

2. Remove any weeds with seed and till the areas now supporting growth.

3. Import sufficient topsoil to cover the spill site and raise the elevation of the site
to prevent any ponding of stormwater.

4. Seed the site with an appropriate mix.

5. Monitor the progress of vegetation growth at the site on a monthly basis and add
fresh water to assist the growth if necessary.

6. Provide NMOCD with a brief letter report upon completion of this proposed
action.

7. Provide NMOCD with photographic evidence of re-vegetation in 12 months.

We look forward to NMOCD approval of this supplement to our Corrective Action Plan.
Please contact Kristin Pope or me if you have any questions regarding this proposed action.

Sincerely,
R.T. Hicks Consultants, Ltd.

/] oy

/

Randall Hicks
Principal

Copy: Kristin Pope, Rice Operating Company
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R. T. HiCcKS CONSULTANTS, LTD.
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901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

November 1, 2004

Mr. Wayne Price

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE: Abo 1G Leak Site:

Section 1, 17S 36E Unit G

Response to NMOCD email and Notification of Field Activities
Dear Wayne:

Rice Operating Company (ROC) intends to move forward with the construction of a
ground water monitoring well as we discussed at our meeting last week. Please
accept this letter as our notification of field activities, which we will commence on
November 4 or 5. You or individuals in the Hobbs District Office may contact Dave
Hamilton on his cell phone (505-977-4671) on Wednesday November 3 to determine
the start date for this monitoring well.

We intend to perform the following actions to respond to your recent comments on
the Corrective Action Plan.

We will construct a 2-inch monitoring well with 5 feet of screen above the
observed water table and 15 feet of screen within the water table.
Because the water levels in the Ogallala Aquifer are generally declining,
we are placing more screen in the saturated zone than typically requested
by NMOCD. We will locate this well adjacent to SB-1 (see Plate 1 of our
August 31, 2004 letter, attached)

During the air-rotary boring of this well, we will collect 2.5-foot split spoon
samples at five-foot intervals from 5 feet bgs to 50 feet bgs. From 50 feet
bgs to the water table (about 77 feet).

We will examine the split spoon samples and cuttings and create a
lithologic profile of the vadose zone.

ROC staff will evaluate the split spoon samples in the field for chloride
concentration using the silver nitrate titration method.

We will submit two sample splits to a laboratory for analysis of chloride in
soil as quality assurance for the field sampling protocol.

At least two weeks after completion of the well, ROC will collect a water
sample for analysis of chloride and TDS.

After completion of the boring/well, ROC will remove the high-chloride,
thin soil zone remaining on the caliche sub-strata. ROC will specifically
instruct the contractor to avoid removal of the caliche substrata and soil
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Page 2
that shows evidence of re-vegetation. ROC will then import top soil,
grade the site to avoid ponding after precipitation events, and seed the
area.
8. We will submit a letter report with the results of the vadose zone

sampling, the initial water sampling results, documentation of the soil
importation/exportation program, and a short discussion that compares
the vadose zone chloride results to the previous results from SB-1.

If we find that this proposed vadose zone sampling shows that the migration of
chloride is similar to that predicted by the HYDRUS-1D model presented in our June
7, 2004 report, we will conclude that this previously-submitted simulation and
prediction is field-verified. We will then recommend closure of the regulatory file for
this spill site. We remind NMOCD that the input parameters employed in our June
7, 2004 report were highly conservative. For example, the model in our report does
not consider re-vegetation of the site. Establishing a vegetative cap over the site will
greatly reduce infiltration and the resultant chioride flux to ground water will be
much less than the input value used in our prediction.

Regardless of our conclusion regarding the accuracy of the previously-submitted
HYDRUS-1D simulation, ROC will monitor chloride concentration in ground water at
the site on a quarterly basis for two years. If chloride concentrations remain
consistent with background values, we will plug and abandon this well. If chloride
concentrations in ground water are greater than 250 mg/L during the proposed 2-
year monitoring program, ROC will discuss the need for additional action with the
NMOCD.

We trust this field program will meet with your approval and that any comments by
the City of Lovington will be forthcoming prior to the proposed field activities.

Sincerely,
R.T. Hicks Consultants, Ltd.

farditt THy

Randall Hicks
Principal

Copy: Kristin Farris Pope



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

July 13, 2005

Roger Anderson

New Mexico Qil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

Re:  ABO 1G Release Site OCD Case #1R0415
Unit Letter G, Sec. 1, T17S, R36E
Lea County, NM

- Dear Mr. Anderson:

This letter responds to the technical issues brought forth in the NMOCD letter to Rice
Operating Company (ROC) dated July 8, 2005. Hicks Consultants collaborated with ROC staff
to develop this response. The NMOCD technical comments or requirements are shown in -
italics and our response is presented below each comment or requirement.

1. ROC indicated this is a modeling experiment (page 3 March 2005 report). OCD does not
feel that it is appropriate to allow “experiments” in such a sensitive area that may
impact thousands of people in the city of Lovington.

In the report “experiment” is a term of science that means “a test made to demonstrate a known
truth, to examine the validity of a hypothesis, or to determine the efficacy of something previously
untried”. The term refers to the simulation modeling, not the proposed remedy. We did not intend
the word to mean anything that would suggest that ROC is not very serious regarding moving
forward with an appropriate remedy that is fully supported by data and sound science. Nor did we
mean to imply that the City of Lovington well field is not a “sensitive area™. In our report, we refer
to modeling, like monitoring or any scientific evaluation of a hypothesis, as an experiment. At this
site, we used a simulation modeling experiment to test a null hypothesis: the residual chloride mass
in the vadose zone would cause impairment of ground water quality.

2. OCD did not have the accessibility to run the model and therefore cannot confirm the
resulls.

At a recent meeting of the New Mexico Oil and Gas Association, Mr. Daniel Sanchez stated that the
State of New Mexico would not allow NMOCD to install the HY DRUS-1D software that ROC
provided on June 26, 2003. Honestly, we were dumbfounded when NMOCD relayed this
information to industry.

On June 26, 2003, Hicks Consultants and the author of the HY DRUS code, Dr. Jirka Simunek,
provided NMOCD with a 1-day workshop on the use of HYDRUS. This workshop was a response
to a request from NMOCD that the regulated community provide NMOCD with a copy of the
HYRDRUS-1D software and instructions on how to use the code. The purposes of this workshop
were outlined in the attached April 9, 2003 memorandum to Bill Olson of NMOCD and item 3
specifically states that the workshop would:
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Provide NMOCD instruction on the use of HYDRUSID and the ground water mixing model. This
will enable NMOCD to review and approve remedies that employ these tools.

This seminar, which cost more than $10,000, was funded by Rice Operating Company, Champion
Technologies, Marathon Oil Company, and Hicks Consultants, all of whom had employed
HYDRUS-1D in submittals submitted to the agency in 2003. Furthermore, the participants offered
to fund the services of Dr. Jan Hendrickx of NM Tech for hands-on assistance after NMOCD had
become familiar with the code.

NMOCD comment #2 and the recent statement by Mr. Sanchez was especially disturbing because
the agency has approved several work plans that specifically stated our intention to employ
HYDRUS-1D in our evaluation of potential remedies. Therefore, we can only respond to this
comment by asking NMOCD to identify a means to provide mdependent verification of our
modeling if your agency is unable to do so internally.

If requested by NMOCD, ROC will provide the agency with a stand-alone modeling station for use
on ROC or System Partner projects. This would not become property of the State of New Mexico
and we trust that NMOCD would employ this tool for evaluation of submittals from ROC or
specifically-identified System Partners. We would load this computer with all of the atmospheric
and other data files necessary to evaluate any ROC or System Partner submittals that employ a
particular code, such as HYDRUS-1D. The original offer of ROC to provide hands-on instruction of
the use of the HYDRUS-1D code by Dr. Hendrickx remains on the table as well.

3. The spill report showed a net release of 60 barrels. The actual investigation revealed
this release amount actually caused the vadose zone 10 be contaminated down to a depth
of approximately 46 feet in approximately one vear.

Our report is obviously not clear on the depth of penetration into the vadose zone from the October
2003 release. Chloride from the October 2003 release has not penetrated the upper vadose zone to a
depth of 46 feet. As discussed below and in the various submittals, produced water released in
October 2003 penetrated the upper vadose zone to a depth of about 4 feet by November 2003 at the
site of SB-1. By November of 2004, chloride from the October 2003 release migrated to a depth of
about 6 feet below land surface, as the data from MW-1 show.

The lithology of the site, the sudden and instantaneous nature of the spill, and the excellent soil
chemistry data allow a solid understanding of the mechanics of fluid flow at this site. We believe
the data demonstrate that chloride from the October 2003 spill immediately drained through the
fractures in the surface caliche to a depth of about 3 feet, where the base of the fractured caliche
horizon is in contact with underlying ““sand and caliche™ (see the attached MW-1 well log, which
was previously submitted to NMOCD). The release created temporary saturated conditions in this
underlying unit that caused relatively rapid migration of chloride into the sand pius caliche unit
identified from 3 to 5 feet below ground surface. The center of chloride mass from the October 2003
release is shown in the report but is more clearly presented below. The sampling experiments show
the center of mass of chloride at a depth of about 4 feet for both SB-1 and SB-3, about one month
after the documented release. These data also demonstrate a second chloride mass 15 feet below
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ground surface at SB-1 and MW-1. This lower chloride mass is not present at SB-3 indicating that
this mass is not part of the October 2003 release and dates from an earlier time.

Chloride Concentrations at Lovington Abo 1G Spill Site
Chloride Concentration in mg(Cl)y/kg(soil}
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The data simply do not support a hypothesis that chloride migrated to a depth 46 feet in one year.
The chloride concentrations observed in SB-1 and MW-1, temporally separated by one year, could
not agree in form if this were true. Rather, the data suggest that oil field activity over the past 50
years has caused an increase in chloride content in the upper vadose zone in this area, probably to a
depth of about 46 feet. Perhaps produced water spills that occurred in this area decades earlier are

“the cause of this elevated chloride concentration. Perhaps the nature of the caliche itself contributes

to the elevated chloride concentration in the uppermost vadose zone, as suggested in the report.

Our reports identified a June 2003 release of 10 barrels of produced water at this site, which may
have impacted the area of SB-1 but did not impact the area characterized by SB-3. We hypothesize
that the chloride released to the vadose zone in June 2003 may be the cause of the slightly higher
chloride concentrations observed at the 4-foot depth at MW-1 and SB-1 relative to the
concentrations observed at the same depth at SB-3.

If the area had not experienced oil field activity prior to the October 2003 release, then we would
agree with NMOCD that the release caused an impact to a depth of 46 feet.

NMOCD’s observation regarding the difference in chloride concentrations above 36 feet from the
materially lower chloride concentrations below 46 feet is very interesting. Because the sampling
data from SB-1 and MW-1 shows that chloride migration in this area is about 1-2 feet per year, one
_can use the depth of elevated chloride as a crude measure of when man’s activities first affected the
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area. This observation allows us to conclude that oil field activity in the area began 23-46 years ago.
NMOCD data show that wells within Section 1 (unit letters F, G, and H) were originally drilled in
the early 1950s. Because oil production, and the impact of accidental produced water releases,
would have started about 47 years prior to the 2003 release, we believe NMOCD's observation
supports a long-term chloride vertical migration rate of about 1-foot per year.

Using this information concerning migration rates and the data collected from SB-1 and MW-1
demonstrating initial infiltration rates, we suggest that the chloride mass at 15 feet bgs dates from 10
to 15 years ago.

ROC''s model uses a spill input parameter of 500 barrels- almost ten times the amount of
the actual spill. In other words, the model assumes that it would take a much larger
release 1o cause contamination to a depth of 46 feet in one year.

It is apparent that in this particular case the model results do not accurately reflect the
actual field conditions. OCD does not feel comforiable in accepting the results of the
model when input parameters differ so greatly from the actual conditions.

The model’s use of a 500 barrel release is consistent with the mass of chloride observed in the soil
profile (between ground surface and the 4- to 6-foot depth of penetration) rather than the visual
observations of field personnel. However, the sampling points of ROC were considered “worst
case™ samples because field personnel observed pooled produced water at these locations. We
believe the use of this value, which may actually over predict the impact to ground water, is fully
appropriate. As pointed out in Hendrickx and others (2005), the HY DRUS-1D model does not rely
upon chioride concentrations or chloride mass as input parameters. Chloride mass is used in the
simple ground water mixing model and we can employ whatever mass of chloride NMOCD wishes
to use without the need to recalibrate or re-run the HYDRUS-1D portion of the simulation .
experiment. We look forward to your input on this mater and are pleased to re-run the mixing model
and present the result. ’

4. ROC s June 07, 2004 report indicated that the background concentration in the
caliche/upper vadose zone was 300-ppm chlorides. . OCD received a complaint from the
City of Lovington concerning where the background sample was taken. OCD does not
believe that naturally occurring background levels would be this high.

We agree that naturally occurring background concentrations are not 300 ppm in sand. We believe
the data from below 50 feet shown on the well log included in the report define the natural
background (i.e. pre-Columbian conditions) as less than 100 ppm in sandy horizons. However, in
order to differentiate between the impact of the October 2003 spill from previous releases or other
anthropomorphic influences, we needed to establish a local background concentration (i.e. ambient
concentration) in the same lithology as the spill itself. Therefore, ROC obtained samples from an
area not effected by the recent release and the result was a finding that ambient chloride
concentrations in the upper vadose zone were 300 ppm. Please remember, the purpose of the report
was to examine the effect of the October 2003 spill on the environment. The purpose of the report
was neither the evaluation of 50 years of man’s activity in the area nor the natural variation between
chloride in sandy horizons and chloride in caliche zones. We employed the ambient chloride
concentration of 300 ppm only to assist us in the characterization of the release in the upper vadose
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zone.

5. The chlorides contamination migrated down to a depth of 46 feet from October 2003 1o
November 2004. The groundwater depth was reported at approximately 77 feet. The
March 2005 report indicated that chlorides contamination had moved an additional 30-
60 cm. The June 07, 2004 report (see page 6) states that “Deeper in the Vadose zone,
fractures become barriers to flow and deeply buried caliche behaves more like clay”.

The March 2005 report (see page 5) reiterates that the chloride migration is impeded at
the depth of 35 to 36 feet by the one foot thick caliche layer. The report estimates that the
migration is about 2 feet per year and the chloride peak would reach the groundwater in
35 to 42 years.

NMOCD'’s experience in shallow vadose zone excavations (down to 30 feet) does not
support the theory that fractured caliche acts as a clay barrier. ROC's plan did not
support this theory with any field data. In fact, OCD notes that the chlorides
contamination has migrated 46 feet in just one year. This is 10 feet deeper than the
caliche zone that is purported to act as a barrier. Based on the limited information
provided, OCD must reject the prediction that it will take another 30-40 years to reach
groundwalter.

In vadose zone profiles with low water content, many scientists contend that fractures are barriers to
unsaturated flow and the ability of a hydrostratigraphic unit to transmit water is depended upon the -
properties of the porous matrix. However, a growing body of knowledge from simulation,

laboratory and field experiments suggests that the role of fractures is far more complex. At this site,
our modeling experiment did not rely upon an assumption that fractures were or were not a barrier to
flow. Instead, we relied upon actual field data to calibrate the HY DRUS-1D simulations. We used
the field data to adjust the hydraulic input parameters of the model to permit more accurate
predictions. At this site, the field data demanded that we employ hydraulic input parameters for the
deep caliche horizons that were similar to clay. Conversely, we used hydraulic properties more
similar to gravel to simulate movement through the highly fractured surface caliche.

We cannot comment on NMOCD’s experience at other sites that may or may not have any similarity
to this sudden and accidental surface release. We hope the discussion above adequately addresses
the misunderstanding of the chloride migration rate at this site. We can state with a reasonable
degree of scientific certainty that we have a solid understanding of the hydrogeology of this
particular location.

6. ROC s plan is to monitor groundwater for only two years and then request closure. This
process does not correlate to the time that the model predicts salt will enter the
groundwater, i.e., 30-40 years. OCD feels there will be no way to know if the model
experiment is valzd.

If NMOCD does not have access to the HYDRUS-1D model, we are certain that NMOCD cannot
validate the findings presented in the report using internal resources. We urge NMOCD to consider
requesting assistance from other State of New Mexico employees, such as those employed at NM
Tech, UNM, or NMED to evaluate the validity of our findings. To reiterate, if NMOCD requests a
stand-alone modeling station and expert, independent assistance to further test the simulation
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experiments that are the basis of our submissions, ROC is willing to fund this endeavor.

We would like to remind NMOCD that very early in this matter, ROC offered to install vadose zone
monitoring devices that would be capable of measuring the migration (and sequestration) of chloride
in the vadose zone. This type of monitoring is exactly what is currently approved by NMOCD,
NMED and EPA within the saturated zone: Monitored Natural Attenuation. However, NMOCD
stated categorically that such monitoring would be unacceptable and required the installation of a
monitoring well. If requested by NMOCD, ROC is willing to provide the agency with a program to
monitor the migration of chloride in the vadose zone as originally proposed.

7. OCD and the City of Lovington recently collected soil samples and discovered that high
salt levels (i.e. chlorides up to 20,000 ppm) still remain in the spill area. These resulls
were approximately 4-5 times higher than ROC s results submitted via E-mail on
October 01, 2004.

OCD understands that chloride mass is a very important input parameter (o the model.
The March 2005 submittal included a plate 3 “Calculation of Chloride Load” which

- showed the highest soil concentration to be 1161-ppm chlorides. As pointed out above,
surface soils had concentrations 10 times the value shown on Plate 3. ROC did not
Justify why these values should not have been included in the calculations.

The thin surface soil layer of high chloride concentration was not considered in our calculation of
chloride load because this mass of chloride is inconsequential when compared to the overall chloride
mass. Also, this thin zone of high chloride soil was not considered because ROC repeatedly offered
to remove this soil layer (see August 31, 2004 work plan, for example). Although NMOCD initially
approved the removal of the thin high chloride layer, this approval was then retracted (see November
4, 2004 email from NMOCD).

While selective sampling of the surface soil could demonstrate high or low chloride concentrations,
we observed invasion of plants in 2004 and recent photographs show that the majority of the surface
soil does not exhibit sufficient chloride concentration to inhibit growth. The invasion of vegetation
in 2004, which is not well described in any submittals, provides evidence that the chloride mass in
the thin soil horizon does not pose a material threat. Nevertheless, if requested by NMOCD, ROC
will determine the mass of residual chloride in the thin soil horizon and we will re-run the model to
account for increased chloride load.

8. The site has not been adequately delineated.

We maintain the characterization presented in the reports adequately defines site conditions, and
provides the data necessary to select and design an effective remedy. The lateral extent of the
surface impact can be measured to the inch. The vertical extent of impact is also defined to the
inch in two areas of the spill, SB-1 and SB-3, where ROC observed pooled produced wate.
Sampling at locations such as SB-1 and SB-3 provide worst case conditions — maximum chloride
penetration and the highest chloride concentrations (e.g. largest mass). Designing a remedy
based upon these worst case conditions provides the maximum protection.



July 27, 2005
Page 7

If requested by NMOCD, ROC is willing to expand temporal sampling to create a monitoring
and reporting program that conforms to the criteria of Monitored Natural Attenuation. ROC
discussed this strategy with NMOCD very early in the investigative process and our installation
of permanent vadose zone monitoring at the site to more accurately measure the migration of
chloride in the upper vadose zone remains on the table.

Below, we present our response to the corrective actions proposed by NMOCD.

1. ROC shall remove a minimum of 10 feet of contaminated soil in the impacted areas. This
project shall start no later than July 22, 2003. All contaminated soils removed from the
site shall be disposed of at an OCD approved site.

ROC and Hicks Consultants requests an opportunity to review the technical and regulatory
Justification for NMOCD’s selection of the 10-foot minimum excavation.

2. The site shall be delineated both horizontally and vertically. The delineation parameters
will be as follows: TPH - 100 ppm; chlorides - 250 ppm; and, total BTEX - 100 ppm.

As stated above, we believe the effect of the October 2003 release is characterized sufficiently to
develop an appropriate remedy. Nevertheless, ROC will conduct any additional field testing
requested by NMOCD.

3. Samples for laboratory confirmation shall be collected from the bottom and side walls of
the final excavated area. The samples shall be analyzed for BTEX (8021), TPH (418.1 or
8015 GRO & DRO) and chlorides all using EPA approved methods.

Any NMOCD-directed investigation by ROC will follow appropriate scientific methods.

4. ROC shall install a barrier over the site to impede infiltration and prevent any further
migration of chlorides contamination. The barrier installation shall extend at least 10
Seet horizontally past any remaining contamination. A suitable amount of clean top soil
similar to the pre-existing spill conditions shall be placed over the compacted clean
backfill material.

ROC has not and will not advocate a “no action™ strategy. ROC had always intended to install a
vegetative cap over the site that would also direct runoff away from the underlying chloride mass.
This type of barrier will materially reduce the infiltration of precipitation. Because the HYDRUS-
1D experiments in the reports do not consider evapotranspiration, the predictions are very
conservative as a result. As stated above, we will willing to conduct a simulation experiment
showing the effect of this proposed barrier as compared to excavation.

5. An interim report shall be submitted to the OCD within 10 days of the final excavation or
no later than August 13, 2005. This report shall contain the results of the analysis
requested in items 2 and 3 above. The report shall contain a log of events, waste
disposal manifest, photos, barrier design and conclusions. The excavated area shall not
be backfilled until ROC has requested OCD’s approval.
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We would be pleased to keep NMOCD apprised of all ROC actions on a regular basis.

6. ROC will notify the OCD Santa Fe office and the OCD District office at least 72 hours in
advance of all scheduled activities so that the OCD has the opportunify to witness the
events and/or split samples during OCD's normal business hours.

We will inform NMOCD of any and all field activities.

We look forward to our meeting with you on Friday, July 15, 2005.

Sincerely,
R.T. Hicks Consultants, Ltd.

Randall Hicks
Principal

Copy:

William Carr
Carolyn Haynes




R. T. HiCcKS CONSULTANTS, LTD.

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

August 31, 2005

Wayne Price

NMOCD Environmental Bureau
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
Via E-mail and Federal Express

RE: Amended Corrective Action Plan
Abo 1G Pipeline Release  NMOCD Case #1R0415
Section 1, 175, 36E, Unit G

Dear Wayne:

On behalf of Rice Operating Company, R.T. Hicks Consultants, Ltd. is pleased to submit the
attached Amended Corrective Action Plan for the above-referenced site.

If you have any questions or concerns about the enclosed report, please let us know.
Thank you for your time.

Sincerely,
R.T. Hicks Consultants, Ltd.

Fatd oe

Katie Lee
Staff Scientist

Copy: Rice Operating Company
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1.0 SUMMARY

1.

ROC mobilized to the Abo 1-G release site on November 10, 2003
and drilled three borings. The ROC field procedures were consis-
tent with industry practice and with previously-submitted ROC
characterization plans (e.g. junction box plan). Approximately 40
samples were collected.

In November 2005, Hicks Consultants completed a sampling
boring and monitor well adjacent to SB-1 in accordance with an
NMOCD-approved workplan. Approximately 15 samples were
collected from the boring.

In July 2005, ROC implemented a deep soil sampling (about 130
samples) and surface soil sampling program (about 70 samples) to
provide better characterization of the 1992 release and the 2003
release.

Chloride concentration data show a center of mass at depths of 3
to 6-feet below grade and a second mass at depths of 12- to 20-
feet below grade. While the chloride from both spills is generally
present at points near the source of the releases; at greater dis-
tances or release margins, the effects of only one of the releases
may be present.

.Samples from the bore holes, the deep soil sampling and the

surface sampling yielded peak chloride concentrations of approxi-
mately 8,500 ppm, 1,500 ppm, and 1,400 ppm at respective
depths of 0 feet, 4- to 6-feet below grade and 14- to 16-feet below
grade. Area weighted average chloride concentrations were
approximately 2,400 ppm, 850 ppm, and 475 ppm at these same
respective depths.

Laboratory analyses confirm that regulated petroleum hydrocar-
bons are not present above screening levels employed by the PST
Bureau of the New Mexico Environment Department.

Five potential remedies were evaluated using HYDRUS-1D and a
simple mixing model to predict ground water chloride concentra-
tions in an imaginary monitoring well with a 10-foot screened
interval that is located at the edge of the release. Simulation
experiments predict that only the simple vegetative cap remedy
will cause ground water to exceed the 250 ppm chloride standard
in the imaginary monitoring well.
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8. A simple vegetative cap is sufficient to prevent impairment of
ground water that would be produced from a windmill with a
40-foot screened interval located at the edge of the spill.

9. Ease of construction, long-term viability and other environmental
considerations cause us to recommend the following remedy:

a. Excavate and stockpile the areas of high-chloride surface
soil that do not currently support vegetation.

b. Excavate, characterize and segregate by chloride concen-
tration the uppermost 2-feet of the vadose zone that
overlies about 35% of the subsurface chloride load. This
translates to removal of material where the average chlo-
ride concentration over the thickness of the impact is
greater than about 1000 mg/kg.

¢. Blend clean soil (imported or excavated from the site) with
higher chloride stockpiles to create a mixture that will
support vegetation (i.e. about 1000 ppm chloride).

d. Place a 1-foot thick clay barrier in the excavation in 6-inch
lifts such that the saturated hydraulic conductivity of this
clay barrier is less than 5 x 10* cm/sec.

e. Place at least 2-feet of the blended stockpiled soil and any
imported soil over the clay barrier and over the remaining
unexcavated portion of the spill to create a small swale
that will shed excess precipitation.

f. Seed the site with native plants and fence the area to
enhance re-vegetation

The selected remedy protects fresh water, human health and the envi-
ronment. It complies with NMOCD rules and we believe it provides the
greatest net environmental benefit.

RHENDER CORBECTHRRETIDNPIAR -  [DVIGTBMARGIGREIASES: Pape
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2.0 BACKGROUND

The Abo 1G Discharge Site is located
about 6 miles southeast of the center of
Lovington, New Mexico. Plate 1 is a
1:24,000 topographic map showing the
location of the site relative to Route 18,
the Hobbs-Lovington Highway. Plate 2
is a 1:6,000 image (2004) of the site
location and nearby features such as the
Navajo Lovington Refinery and the
Lovington-Hobbs highway. -

In 2003, a line near the pick-up truck in
Figure 1 ruptured and produced water
flowed south. This 2003 release was the
impetus for the investigations described
herein. This final corrective action plan
summarizes all of the data available for
the site and recommends a remedy to
protect fresh water, public health and
the environment.

Figure 1. View of Abo 1G
Leak site

On October 18, 2003, Rice Operating Company (ROC) prepared a
Release Notification report that estimated a pipeline failure released 190
barrels of produced water and ROC recovered 130 barrels. The pipeline
failure released produced water with little or no hydrocarbons. Plate 3a
is the same image as Plate 2 at a 1:600 scale. This image shows the
geometry of the 2003 release, which affected about 31,000 square feet of
rangeland. ROC is also aware that a 10 barrel release near this same
location occurred on June 3, 2003 and this earlier release impacted a
2,400 square foot area near SB-1. In August 2005, ROC conducted an
internal records search and discovered a release report dated October 21,
1992. This report documents a release of produced water that covered
about 17,000 square feet at this same location. Plate 3b is an aerial
photograph taken between 1996-1999 at the same scale as Plate 3a
showing our interpretation of the extent of the 1992 release. Plate 3a &
3b demonstrates that both spills occurred at essentially the same location.
The 1992 report suggests that the release was principally water with
little or no hydrocarbons and ROC recovered about 500 barrels of the
release. This search of older records became feasible in mid 2005 due to
the efforts of ROC to categorize and organize their older files in various
storerooms.

BRERDIRCH

ARG 16 REIELSESITE ' Pages

by

(4 i % i
Regustdt 2065 BOE Gaso inoa




R.T. Hicks Consurrants, L.

ROC mobilized to the site on November 10, 2003 and drilled three
borings. The field procedures employed by ROC were consistent with
industry practice and with previously-submitted ROC characterization
plans (e.g. junction box plan). In November 2004, Hicks Consultants
completed a sampling boring and monitor well adjacent to SB-1 in
accordance with an NMOCD-approved workplan. In July 2005, ROC
implemented a deep soil sampling and surface soil sampling program to
provide better characterization of the 1992 release and the 2003 release.
Plate 4 is a sketch map that shows the outline of the 1992 and 2003 spills
(based upon the imagery), 2003 borings, the 2004 monitor well and the
2005 trench samples. In 2005, ROC also collected surface soil samples on .
a 25-foot grid, which are not displayed on Plate 4.

Hicks Consultants used the data collected by ROC, the data from our
2004 field program and obtained additional data from public sources as
input to the HYDRUS-1D vadose zone fate and transport model. Hicks
Consultants employed the results of the modeling to develop a remedy to
protect ground water quality and to restore the ground surface.
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3.0 RESULTS OF FIELD
PROGRAMS &
INVESTIGATIONS

Next to the pipeline rupture, ROC drilled SB - 01 in 2003 to a depth of
45-feet. From field inspection, the site has several inches of sandy soil
covering a highly-fractured caliche horizon. We examined borehole
samples and the on-site cuttings log from SB-01 and concluded that the
subsurface is composed of 24-feet of thin caliche layers within sands and
silts. Interbedded with these caliche-rich sands and silts are silty clays.
Below this uppermost 24-feet is 20-feet of sand and silt.

The lithologic log of MW-1 confirms the observations of 2003 for SB-1.
Lithologic logs for both borings are included in Plates 5 & 6. Plate 5 also
displays the calculated chloride load for the boring. The lithology of
MW-1 is primarily a very fine-grained sand silt interbedded with a
complex series of caliche beds. Layers featuring some caliche exist from
0.5- to 10-feet bgs, 33- to 44-feet bgs, and 53- to 60-feet bgs. In addition
to these zones, three well indurated layers of caliche exist at 0.5- to 3-feet
bgs, 15- to 17-feet bgs, 20- to 22-feet bgs, and 35- to 36-feet bgs. There
also exists a well indurated layer of sandstone at 67- to 68-feet bgs.

We have no site specific or regional data on the moisture content of the
vadose zone. Such data are generally rare. As described in a later sec-
tion of this report, we used HYDRUS-1D to simulate an initial water
content of the unsaturated zone.

We conclude that the vadose zone is about 90-feet thick and is composed
of a caliche-rich upper horizon underlain by sand with minor amounts
of silt.

Characteristics of Saturated Zone

In well L-1716 , about 1 mile west of the release site, the driller’s log
reports “water sand” from 45-feet to 70-feet underlain by 7-feet of
“calcium sand” before penetrating water bearing units. At well L-5014,
approximately 5 miles north of the site, the driller log identifies caliche
from 2- to 28-feet below surface. Below this upper strata is sand and
sandy clay to a depth of 190-feet. From 190- to 205-feet below surface,
the driller reports a clay zone. This 15-feet of clay is underlain by 10-feet
of clay and gravel. The driller penetrated the Dockum Group red beds at
215-feet below grade. For monitoring wells in the Lea Refinery, one mile
to the northeast, driller’s logs report a 4-foot caliche bed overlying more
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than 100-feet of very fine to fine grained sands. At the Lea Refinery,
April 1996 water levels are 90-feet below grade (H+GCL, 1996). These
well logs are included in Appendix A.

The saturated Ogallala Aquifer, which underlies the location, is domi-
nantly sand. The saturated thickness of the aquifer is about 130-feet. The
screened interval of wells in the area range from 20-feet to more than
100-feet. According to the USGS (http://water.usgs.gov/GIS/
metadata/usgswrd/ofr98-548. html#Identification_Information), the
hydraulic conductivity of the High Plains Aquifer ranges from less than
25-feet/day to greater than 300-feet per day with an average hydraulic
conductivity of 60-feet/day. At this location, where saturated gravel
units are restricted to the base of the Ogallala, we estimate the hydraulic
conductivity is about 50-feet per day. Geologists who drilled monitoring
wells at the Lea Refinery estimated the saturated hydraulic conductivity
as ranging from 25- to 75-feet per day. At the Lea Refinery, the hydraulic
gradient is 0.004 feet/foot to the southeast. The resultant ground water
flux is probably about 10 cm per day.

Basin Environmental obtained samples from LA MW-1 on December 3,
2004, March 1, 2005 and June 16, 2005. The results of these samples are
presented in Appendix B. The results show no evidence of ground water
impact. Please note that the results

of all analysis are in general agree- .

ConsurTanTs, LT,

ment. The TDS result from the Chloride in mg/kg

March 1, 2005 sampling was o ” et e = = - = 0 0 >
analyzed outside of the “hold

time”, but reproducibility of the 2

results shows that all samples are _
representative of ground water * o —
quality. . />
Chloride Distribution in the f: . \\
Vadose Zone g 4
Appendix C presents the analyses . }
of field samples from the vadose /
zone during the 2005 field events. 2

Earlier submissions present the /
analytical data for soils from previ- " / !

ous sampling campaigns. \

Soil boring SB-2 is uphill from the

spill site and we considered this a “background” location, however the
term “ambient” is more accurate. At this soil boring, the chloride near
the ground surface is 475 ppm. From 4-feet below grade to the total
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depth of 15-feet, chloride in this caliche-rich horizon ranges between 230
and 356 ppm (Figure 2). Other scientists suggest that “background”
chloride concentration in Lea County soil can be less than 100 ppm. At
this site, caliche dominates the upper vadose zone and oil and gas activi-
ties may have released small amounts of chloride to the environment for
decades in the form of small spills that are subsequently re-distributed by
wind. At this release site, the ambient chloride concentration in the
upper vadose zone is about 300 ppm. In the deep vadose zone, below
about 45-feet, chloride concentrations are less than 100 ppm (See Plates 5
and 6). We believe these low chloride concentrations below 45-feet are
due to the sand lithology combined with our hypothesis that anthropo-
genic chloride originating from decades of oil and gas production has
penetrated only 41-feet of the vadose zone.

Plate 7 compares the chloride concentration versus depth for SB-1 and
SB-3 (November 2003) with MW-1 (November 2004). These three
borings, which provide the deepest vertical characterization for the site,
show two distinct chloride masses - one from 3- to 6-feet below land
surface and a second mass at 12- to 20-feet below land surface. These
soil borings show a decline in chloride concentrations to ambient levels
(i.e. 300 ppm) at 45-feet, 9-feet and about 40-feet below land surface
respectively. Because the water table lies about 90-feet below land
surface, this observed decrease of chloride concentrations to background
suggests that the release did not create saturated conditions between
ground surface and ground water.

As stated in earlier submissions to NMOCD, the patterns for SB-1 and
MW-1 shown in Plate 7, which are closest to the pipeline rupture, con-
firm that the October 2003 release was not the first release at or near this
site. An earlier release appears as chloride concentrations above 1,000
ppm between 12- and 20-feet below grade and the October release
appears as the high chloride between 3- and 6-feet depth. We stated in
our earlier reports that we did not believe that the chloride concentra-
tions between 12- and 20-feet in SB-1 and MW-1 were caused by the 10-
barrel release of June 2003. As suggested earlier in this report, the recent
examination of ROC files identified the source of this deeper center of
mass as a 1992 release.

Plate 8 shows the results of the deep soil sampling at the 12 sampling
trenches, 3 soil borings and the monitor well. In general, chloride con-
centration profiles of points closest to the junction box (Points A, C, E, G
and SB-1 and LA MW-1) demonstrate both the shallow and the deeper
chloride masses. Points further away may demonstrate only the most
recent spills (Points H, I, ] and SB-3). Other points (B and K) have a
chloride profile showing relatively low concentrations near the surface
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and higher concentrations at intermediate depths (8- to 14-feet bgs). The
site has little relief and is located in an active oil field with considerable
human activity. We believe that over the course of the last 15 years, small
topographic changes due to rainfall events, human activities, and the
variation in source location and flows of the different releases explains
the variation in chloride distribution at the site.
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4.0 SIMULATION MODELING
EXPERIMENTS

4.1 HYDRUS-1D CALIBRATION INPUT DATA

Because the chloride center of mass at SB-1/LA MW-1 (from the 1992
release) resides at a depth of about 15-feet below land surface, chloride
movement is not temporarily perturbed by upward wicking due to
evapotranspiration or individual rainfall events. This mass resides above
and within the well indurated caliche at 15- to 17-feet bgs. We com-
pared the observed chloride transport rates at these depths and within
these known lithologies with the predictions of the model, then adjusted
the input characteristics to calibrate the HYDRUS-1D simulation.

The density of chloride measurements from the ROC November 2003
field program is quite good and clearly defines the location of the chlo-
ride center of mass at the SB-1 location. The data from the November
2004 event at MW-1 does not allow us to identify the center of chloride
mass with the same degree of precision, but for the purposes of our
modeling experiment, the data are more than sufficient.

Plate 9 is similar to Plate 7 but more clearly shows that peak measured
chloride concentration of the upper chloride center of mass has migrated
approximately two feet downward during the 12-month period (Novem-
ber 2003 to November 2004) that separates these two deep sampling
programs. We believe that the recent rain events may have temporarily
created saturated flow in the upper soil profile moving the chloride into
the sand and caliche layer below the upper fractured caliche.

The minimum chloride concentration between the two masses was at a
depth of approximately 8-feet bgs in November 2003 and was located at
approximately 11-feet bgs in November 2004. The chloride at these
depths is within a very fine-grained sand silt featuring little caliche.
Considering sampling depth approximations, this suggests a chloride
migration rate of two to three feet per year.

The recent precipitation did not affect the downward migration of the
peak chloride concentration at 15-feet in the same manner. As Plate 9
implies, the peak chloride concentration is at a depth of 16-feet in 2004,
suggesting a migration rate of approximately one foot per year. At 35- to
36-feet bgs we note virtually identical chloride concentrations from both
drilling events. At this depth, a hard caliche layer exists and the down-
ward migration of chloride is less than 1-foot per year.
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At the 35- to 36-foot depth the Jow moisture content of the caliche
creates extremely low vertical hydraulic conductivities, thus these units
act as barriers to vertical flow. Below this caliche layer, chloride concen-
trations decline to ambient levels.

We conclude that the recent precipitation events have resulted in move-
ment of the upper chloride mass downwards about 2-feet. The minimum
chloride concentration has migrated downwards two to three feet. The
lower mass of chloride has migrated downwards about one foot through
the caliche at this horizon. A lower rate of chloride migration is present
at the 35- to 36-foot caliche layer. The rates of chloride migration, when
weighted by thickness of soil material, suggest a rate of chloride migra-
tion of about one to two feet per year.

The data for the calibration included our acquisition and installation of
weather data for Hobbs, New Mexico from October 1, 2003 to November
6, 2004. This data is collected approximately 12 miles south of the spill
site because the data from the Lovington Airport is not complete for
these dates and this is the closest available weather data to the site. We
then began our simulations using weather data for October 2003, when
the release actually occurred. We then added the 46 year weather
record from the Pearl, New Mexico weather station to create a represen-
tative atmospheric file for the HYDRUS-1D simulations.

Our 2004 monitor well boring program allowed us to collect a very
detailed description of the vadose zone for the MW-1 boring (See Plate
6). This improved vadose zone profile data was used in all simulations.

Table 1 summarizes the data employed in the final calibration simula-
tion, attached. Appendix D is a CD with the data in a format that will
allow the reader to verify the results of the simulations using HYDRUS-
1D or a similar code.

4.2 HYDRUS-1D MODEL CALIBRATION

To calibrate the model, we installed the chloride concentration data
obtained by ROC at SB-1 in their November 2003 field event as the initial
condition. We then ran the model for one year with the November to
November Hobbs weather data discussed above. We made slight adjust-
ments to the hydraulic properties in order to calibrate the model predic-
tions to the chloride migration observed in the 2004 MW-1 field data.

Plate 10 adds the predicted chloride concentrations of the calibrated
simulation, (line marked with diamonds) to the observed field data
shown in Plate 9.
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To obtain the match shown in Plate 10 (i.e. to calibrate our HYDRUS-1D
simulation) we adjusted the hydraulic properties of the caliche and sand
zones such that the center of the upper chloride mass migrated about 1.5
feet downwards from November 2003 to November 2004. In the calibra-
tion simulation, the minimum chloride concentration observed at about
8-feet bgs in SB-1 migrated slightly over one foot downwards. The center
of the lower chloride mass (15 feet bgs in SB-1) migrated 1.1-feet in the
same time interval, about 10 percent more than observed.

We used extremely conservative dispersion coefficients for our calibra-
tion, which would tend to over-estimate the resultant chloride concen-
tration in ground water. As stated earlier, we believe that the rate of
movement of chloride in the upper ten feet of the soil profile is affected
by the weather, such as large rainfall events, rather than the long-term
climate of the site. Compounding the effects of day-long rainfall events
is the difficulty of accounting for the hydraulic properties of the upper-
most fractured caliche bed. These fractures act as aids to flow in satu-
rated conditions and as a hindrance to flow during the unsaturated
conditions between severe precipitation events. After infiltrated water
(and entrained chloride) passes beyond this uppermost vadose zone,
unsaturated flow is the dominant type of transport. Climate, not
weather, is the principal influence of this rate of flow.

Because we see a-match between the 2004 field chloride concentrations
and the predicted chloride concentration of calibrated simulation, we
believe that HYDRUS-1D is a reasonable representation of the flow
regime. Vertical migration rates and preservation of the two separate
chloride concentrations are a good match to field data. In our calibrated
HYDRUS-1D simulation, the center of the upper chloride mass migrated
about 1.5-feet downwards from November 2003 to November 2004. The
minimum chloride concentration has migrated slightly over one foot
downwards. The center of the lower chloride mass migrated 1.1-feet in
the same time interval, about 10 percent more than observed. We believe
that the rate of movement of the lower chloride mass demonstrates a
good agreement of the model with the field data because these short-
term influences are not active at this depth.

4.3 SIMULATION AND DESIGN OF CORRECTIVE ACTION

Before design of a final corrective action for the site, we evaluated the
following possible remedies:

1. Vegetation Cap without any excavation and chloride exportation.
2. Excavation and placement of chloride impacted surface soil

beneath a synthetic liner which covers 100% of the site, then
covering the liner with imported topsoil and vegetation cap.
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3. Excavation and exportation of 35% of the chloride load, which
translates to removal of material where the average chloride
concentration over the thickness of the impact is greater than
about 1,000 mg/kg.

4. Excavation and placement of chloride impacted surface soil
beneath synthetic liner strips that would cover 35% of the total
spill area, then covering the lined and unlined portions of the spill
site with imported topsoil and vegetation cap.

5. The selected remedy:

a) Excavate and stockpile the areas of high-chloride surface soil
that do not currently support vegetation.

b) Excavate, characterize and segregate by chloride concentra-
tion the uppermost 2-feet of the vadose zone that overlies
about 35% of the subsurface chloride load. This translates to
removal of material where the average chloride concentration
over the thickness of the impact is greater than about 1,000
mg/kg (see Plate 6).

¢) Blend clean soil (imported or excavated from the 51te) with
higher chloride stockpiles to create a mixture that will support
vegetation (i.e. about 1,000 ppm chloride).

d) Place a 1-foot thick clay barrier in the excavation in 6-inch
lifts such that the saturated hydraulic conductivity of this clay
barrier is less than 5 x 10° cm/ sec.

e) Place at least 1.5 feet of the blended stockpiled soil and any
imported soil over the clay barrier and over the remaining
unexcavated portion of the spill to create a small swale that
will shed excess precipitation.

f) Seed the site with native plants and fence the area to enhance
re-vegetation.

For the preliminary design of all remedies we employed field-calibrated
HYDRUS-1D simulations. We followed the following protocol to calcu-
late and install an average chloride load from the releases. We compiled
all of the chloride concentration data from the trench samples, the bore
hole samples, and the surface samples. As this data is from different
depths at the various locations, we linearly interpolated depth discrete
samples for each of the trench sites and each of the bore holes to create
complete chloride profiles at each site. We gave these profiles an area
weighting allowing for the calculation of an averaged chloride concen-
tration profile representative of the entire spill area. This profile was
used in the HYDRUS-1D modeling.
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We calibrated the mixing model to the observed conditions in ground
water. To do this, we assumed that the pore water in the capillary fringe
(from 0- to 8-feet above the water table) equaled the ambient water
quality documented by the existing monitoring well, which is about 100
ppm and compared the model output for the first 10 years of the simula-
tion with the observed ground water data. We selected the period 0-10
years for the calibration because we are confident that only true “back-
ground” chloride in soil water (from 50- to 90- feet below land surface) is
entering the aquifer during this time. In other words, we are confident
that chloride from the 1992 release does not enter ground water from

years 0-10 in our simulation experiment.

To determine the area of the spill that overlies 35% of the chloride load,
we employed the same area-weighting protocol discussed above to map
the area planned for the clay barrier. Using this method, we identified a
clay barrier strategy that covers 35% of the chloride load by creating a
barrier over two areas. The largest area is defined by trenches A, B, and
D and MW-1 (see Plate 11). A smaller area defined by SB-3 and trench I
completes this cover strategy.

Table 2 summarizes the output of the simulation experiments.
HYDRUS-1D predicts that only the vegetative cap remedy allows chlo-
ride concentrations above the state standard of 250 mg/L for the imagi-
nary well with a 10-foot screen located at the edge of the spill site. Be-
cause of the simulation methodology will exaggerate the chloride con-
centration in ground water, we are confident that the predicted maxi-
mum chloride in the imaginary well is what we say: a maximum concen-

R.T. Hrcks Consurrants, LTp.

Table 2. Simulation
experiment outputs

. . Duration of ground water | Time from present to
Maximum Chloride . . .
Remedy Concentration (mg/l) chloride conentration Max. Concentration
above 250 mg/l (yrs.) (yrs.)
101t 0 100 f 10 ft screen
screen | screen | screen ’

Vegetative Cap only 405 188 137 19 29
Synthetic Barrier over 100% of the
spill area, cover with topsoil and 100 100 100 0 Not Applicable
vegetative cap |
Excavtion and Exportation of 35% |

24 2 |
of the chloride load 3 140 e 0 ?
Excavation of surface chloride and
placement of synthetic barriers 243 140 116 0 29
over 35% of the spill area and
Excavation of upper 3-feet.
Replace with 1-foot of clay 243 140 116 0 29
underlying 1.5 foot of loam and
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tration. At other sites, we have found that chloride is distributed
throughout the underlying aquifer provided that geologic barriers to
flow, such as silt-clay horizons, do not exist. At this site, MW-1 did not

" detect such barriers within the uppermost 30-feet of the saturated zone
and the screened interval of nearby supply wells is 20- to 100-feet. Table
2 includes an evaluation of different mixing zones.

For the selected remedy, the simulated response of an imaginary moni-
toring well located at the edge of the spill that draws from an aquifer
with a 10-foot thick mixing zone is shown below in Figure 3. After year
10, the chloride from the 1992 begins to enter ground water. After year
50, the released chloride from below the vegegative cap has effectively
moved through the vadose zone. Released chloride that lies below the
clay barrier is effectively sequestered in the vadose zone for more than a
century. The maximum predicted chloride concentration in ground
water caused by the slow release from beneath the clay barrier is less
than 105 ppm, which is observed more than 410 years from now.

Although installation of a synthetic liner over 100% of the spill area
permanently sequesters the chloride in the upper vadose zone and
results in a better simulation result, we did not select this option. This
remedy demands that the liner maintain integrity for hundreds of years.
We favored the clay liner remedy which allows a very slow release of
chloride to ground water that remains compliant with NMOCD Rules.

300

250
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Figurc 3. Chloridc concen-
tration in the aquifer for the

0 10 20 30 40 50 60 70 Abe 1G Release Site,
Time in Years averaged chloride load from
entire site, vegetation, 35%
clay cap
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4.4 SCHEDULE

Sixty days after NMOCD approval of this remedy, we will submit de-
tailed plans and specifications for this remedy. The plans will include
hydraulic conductivity testing of the material selected for the clay bar-
rier, a plot plan showing the area to be capped with clay, a detailed
description of the proposed field methods, a quality assurance plan for
the remedy, and a post-remedy monitoring plan. Thirty days after
NMOCD approval of the detailed plans, ROC will begin field activities to
implement the remedy, with completion of the remedy 60 days after
NMOCD approval of the detailed plans.
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Directions: From Lovington, NM, proceed on Highway 18 for approximatly 5.3 miles. Head southwest on an unnamed
dirt road (0.5 miles southeast of the Navajo Lea Refinery. Proceed on the dirt road for approximately 0.8 miles. Head
south on an unamed dirt road for approximately 0.3 miles. Head east on an unnamed dirt road immediatiey south of a
tank battery. Proceed east for approximately 550 feet. The spill site is on the south side of the road.
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 R.T. Hicks Consultants, Ltd Site Location Map (USGS Lovington SE 7.5' Quad) Plate 1
901 Rio Grande Blvd NW Suite F-142

Albuquerque, NM 87104 ABO 1G Realease Site, OCD Case #1R0415 August 2005

Ph: 505.266.5004
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Monitoirng Well

Borehole

Trench Location
11 2003 Spill

1992 Spill

300 Feet
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R.T. Hicks Consultants. Ltd Geometry of 1992 & 2003 Releases
901 Rio Grande Blvd NW Suite F-142 with Trenches, Soil Borings & Monitoring Well

Alb ,NM 8 .
Pt 20b266.5004 ABO 1G Realease Site, OCD Case #1R0415 , August 2005
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Logger: David Hamilton Client: Well ID:
Driller: Eades Drilling ROC
Drilling Method: Air Rotary Project Name:
Start Date: 11/5/2004 Abo Apache LA 1-G Release Site
End Date: 11/6/2004 Location: LA MW-1

Section 1, 17S, 36E, Unit 1G

Description

Field data

Comments Well Construction

Chioride mglkg

PID

Lithology
Surface, 0 - .5 feet e

Frac. caliche. sand, clay, .5 - 3 feet, tan

Sand and caliche, 3 - 5 feet, tan

Very fine grained sand, sit, some caliche, 5 - {irasis

10 feet, tan

Very fine grained sand, silt, little caliche, 10 -

15 feet, tan

Indurated caliche, 15 - 17 feet

Very fine grained sand, silt, little caliche, 17 -

20 feet

Thin caliche layers in sand, 20 - 22 feet

Very fine grained sand, silt, 22 - 33 feet, tan

with reddish tinge

Very fine grained sand, silt, caliche , 33 -44

feet, light tan. Well indurated caliche layer from

35 to 36 feet.

Very fine grained sand, siit, 44 - 53 feet, tan

Very fine grained sand, silt, some caliche, 53 -

60 feet, tan

58.0

60.0

62.0

Very fine grained sand, silt, 60 - 67 feet, tan

66.0

Indurated sand, silt, 67 - 68 feet

68.0

70.0

720

74.0

76.0

78.0

80.0

82.0

Very fine grained sand, silt, 68 - 100 feet tan.

Slightly redder below 83 feet.

86.0

88.0

90.0

92.0

94.0

96.0

98.0

100.0

102.0

104.0

106.0

108.0

110.0

112.0

Very fine grained sand, silt, 100 - 122 feet

114.0

116.0

118.0

120.0

122.0

Hard drilling

1245

6.3

553

7.3

1307

5.2

905

8.2

Samples feli out of
spoon, collected
" with shovel

Hydrated
entonite, 3-

741

493

0.8

566

0.8

41.0

126

3.3

46.0

83

20

51.0

49

Hard drilling

810

58

24

71.0

50

29

59

37

91.0

55

27

Soll moist at 100
feet

Sand, 87.
122 feet

Hole was drilied
with water below
100 feet due to
borehole collapse

R.T. Hicks Consultants, 1.td

901 Rio Grande Blvd NW Suite F-142

ROC Lovington Abo 1-G Site

Plate 6

Albuquerque, NM 87104
505-266-5004

Monttoring Well Boring

August 2005
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Legend
$ Monitoirng Well
Borehole

Trench Location

2003 Spill

R.T. Hicks Consultants. Ltd
901 Rio Grande Blvd NW Suite F-142
Albuguerque, NM 87104
Ph: 505.266.5004

| ;

300 Feet
]

Areas Proposed for Clay Barriers

Plate 11

ABO 1G Realease Site, OCD Case #1R0415

August 2005







¥orm WR-23

STATE ENGINEER OFFICE

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections,-except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A'and Section 5 need be completed.

Section 1

(A) Owner of‘ well...dark_Gayidn
Street and Number... Sax 1027
City Lovington  state  New Mesics
Well was drilled under Permit No....... Lﬁ%ﬂéﬁ/fzéé__and is located. in the
EAY vy M¥_y BB £3) of Section. 2 Twp 17 5. . Ree 355

pi

) (B) Drilling Contractor.. e&Fhan & Porbad . License Nowle183 .
_ Street and Number B 1ol
e s i Lovingbon Hew Hexdeo
| B b7z City &L L “Sta’tE ARl ragal 2 E’____
Drilling was commenced S0k 1 19.55
Drilling was completed.. Japh. 2 19 58
(Plat of 640 acres)
Elevation at top of casing in feet above sea level Total depth of well RS
State whether well is shallow or artesian S22ilow . . . Depth to water upon corapletion..__ 2
Section 2 PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness in Description of Water-Bearing Formation
From Ta Feet .
1 i G2 i% Water Send
2
3
T
5
Section 3 RECORD OF CASING
Dia Pounds Threads Dapth : Perforatlons
in. 1, tn Top ) Betem | ot Type Shoe Trom To
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons | No. Backs of
¥rom To Hole in in, Clay Cement Methods Used
j
Section 5 PLUGGING RECORD
Name of Plugging Contractor . License No
Street and Number. City. State:
Tons of Clay used.....omee——...Tons of Roughage used e Type of roughage..__ -
Plugging method used Date Plugged 19

Plugging approved by:

Cement Plugs were placed as follows:

Depth of Plu '
No. | i O FIUE No. ot Sucks Used

7 BesinSuperyisor ’ From To

Tile No. [" »?"f/%

0 .
/ /’/ {f Use QJAM Location No. L2 F £




Section 6 LOG OF WELL .
mﬁ: il Fevi\: Tll;lc;;\x;ee:s Color Type of Material Encountered
. 8] ‘k 3 Saild
1 7 [ ook
7 16 G Gaiiche
16 26 k Bowlder
20 26 b d Dock
2, L8 19 Sand ‘
L5 7 25 waber Sand
0 "/:17 7 Oaledunm Sand
| e 15 sudele Sond
02 1061 _3n Sondy @lay
106 | 308 | 2 gend
el 2 | & Resk
el ame | g2 Sandy- GIay
134l 1ns Send. '

o)
%1 R A 2

Sandy Giay

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

" rect record of the above described well,

MZ,/@,/

Well Dn);ér
/



O

O

PRy

(This form to be exceuted In triplicote)

WELL RECORD

Date of Receipt . Permit No-LelS5A-

Name of permittee, -~-Lovir&gtan—--ﬂunﬂ.cip&ll-Umi.t‘l B

Street or P.O., _ City nnd State_ LOVingbon, Bew Mexdco
1. Well location and description: The.o.—._.. shal Lt e well is 1ocated in %, 5& %,
(ohellow or arteslan) . !

Lot-§ %3 of Sectton.bjo.—. Townabip 16 Range. 36 ; Elovation of top of
casing above sea level, 351?9 .............. feet; dizmeter of hole, -_-16 ....... inched; total depth, ... 1 2_7 ______ feet;
dbcpfh to water upon camypletion, .._..... 5&; ........ feet; drillisg was commenced June._2 19..‘:".2-...,
and completed dune L 10.22 ; nume of drilling contmclor....-._f\qua_ﬂl’.illinE....C,me.u

B, 100k ; Address, Lovington, M.Y. ; Driller's License No_...A.;\‘ZD.._35..._...
2. Principal Water-bearing Strata:
Depth in Feet
From To ‘Thicicueap Dexcription of Water-benrlny Formation
No.1 | . - -
=8 59 L Hater Sand
No. 2
65 7 2 Weter Sond -
No. 3 B L ’
B2 86 L. gufgEl S.od & Water
E23
Na. ¢ -
112 115 L Wabar ‘Sand & Shale
No. § ’
3. Casing Record:
Dizmoter Pouuds Tireods ])npt;x ol Casing. or Liner " Feet of . Perforstions

tn tnchen por 1t per inch ap Boltom . Casing ‘Type of Shoe From To

: ‘_ 0CT £7 1952
STATE ENGINEER

e
4. If above construction replaces old well to be abandoned, give location: %, L A— A
of Seotion. 'L‘ow:inhl;s Range + pamo and address of plugging contractor,

date of plugging.

L-4059
A

1955




o A = GE

6. Log of Well:

| ot 7
0 2 2 Soil
2 | % 2 | celichs & Tine Shale
26 58 32| sady geale
6. 59 . 1| waber S;nd -
5% S W Sand & Shale
69 A 2 ‘}E&tar Sand & Shale - _ 7
71 82 n Sand @ﬂe with Streaks of Clay
B2 86 L Quick Sand & Hater
86 112 26 sand & Shale
112 116 b Tight Vater Sad & ‘Glay Shele
16 127 n Sandy Shale

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing Is a true and cor-

rect record of. the above described well.-

i) . o By
i {(f"-‘ S EL£%

,: ¥ Licented Well Drifier
o

Instructions

This form shall be execix’ted;" gte"iembly' tyi:e;wiiteﬁ; In triplicite 2nd filéd with the State Engine’ér'-"s. Office at Ros-
well, New Mexico, Within 10 days after drilling has been completed. Data on water-bearing strata and on all forma-
tions encountered should be as complete and epccurnte as possible.: - .




0

(This form to be oxecuted in triplicate}

WELL RECORD

Date of Receipt - Permif. No_lc:26_5, ...........
Name of permittee, Ernest. Mahan
Street or P.O,, Box..32 City eand State. Lovington M, B
R . ) Lo ' . - i
1. Well location and description: The ShallOW swall {s located in W %, N %,
(shallow or arlenian)

SW % ot Section 11 Township._ .1.6 S Range 36 E ; Elevation of top of
casing above sea level, feet; diameater of hole, .inches; total depih, 1.2_.0 ............. teet;
depth to water upon completion, ... }}5 eeimereene et drilling was commencnd ......... ....J'dn -..-..8. .......... 19_1-!-8..,
and completed . Jan y 19-\\.8.,. .; name of drilllng contrzctor.. .Apb Ott' BI‘QS..-: .............

; Adaress, .Bax 637, .Hobbs,..N,-J; Driller's License No WD=46
2. Principal Wat‘er-beaﬂng Strata:
Depth in Feat
From To Thickness D, of Walex-bearing F
No. 1
b5 120 73 Water sand
No. 2
No. 3
No. 4
No. 5
3. Casing Record:
Blumeter Paunds ‘Threnda l)nm.h of Ounslny or Xiner Feot of : . Perforations
in inches per 14, wor Inoh Top Bottom Casing . T¥po of Shoe From Teo
MNONE
4, If above construction replaces old well to be abandoned, give location: u, %, N
of Section. 'Pownship. Raunge. w-w.; DAme.gYid dddress of plugging contracter,
o ’
date of plugging.. o 10.., H ribe how well was plugged;

e Wl
- - E ‘g - |~ .

Hom Bomn Emf

JAN 11752

TESIAN an aU""I&R\’ISO‘:.
Mﬁoowu NEWN MEXICO




6. Log of Well:

Depth tn foet Thleloewsx
From To W fest Description of Tormation

0 L L Soil

L 3507 31 " 7 Galiche

35 | 15 | 10 | sird shel1”
L5 120 75 . VWater sand

The undersigned hereby certifies that, to the best of his Iknowledge and belief, the foregoing is a true and cor-

rect record: of.the above: degcribed .well. - - T

-7 4
S T

/ Licensed Well Drlit

Enstruotions

This ' form shall be'c;:é'é:ﬁ't’ed, breéerél.)'l‘yutﬁew.rittin, in triplicate and flled With the State Engineer's Office ot Ros-
well, New Mexico, within 10 days after drilling has heen completed. Date on water-bearing strats and on all forma-
tions - encournitercd should ‘be as coimpleic and accurate as possible, - :




(A) Ownerof well _Hulda Heidel

YYOLL nowvunuy

Section 1. GENERAL INFORMATION

- Owner’s Well No,
Street or Post Office Address 1018 West Avenue K
City and State Lovington, New Nexico 88260
Well was drilled under Permit No L—ljS enl arged L—lSSSand is located in the:
y T DYy of section 11 Township 168 Range 368 N.M.PM,
b. Tract No. of Map No. of the
¢. Lot No. of Block No. of the
Subdivision, recorded in -’-’? a County.
d. X= feet, Y= feet, N.M. Coordinate System Zone in
the Grant.
(B) Drilling Contractor Abbott Bros, License No WD-46
Address . P.0, Bow 637, Hobbs, New Mexico 88240
Drilling Began _3/17/77 Completed _._M Type tools Cable Size of )1o)c__l_6- i
Elevation of land surface or at well is ft. Total depth of well 146 it.
Completed well is ) @ shallow (. artesian, Depth te water upon completion aof well _L_ fe.
Section 2. PRINCIPAL WATER-BEARING STRATA
Depth in Feet Thickness L o i Estimated Yield
From To in Feet Description of Water-Bearing Formation (galions per minute)
58 146 88 Sand
Section 3. RECORD OF CASING
Diameter Pounds Threads Depth in Feet Length . Perforations
(inches) per foot per in. Top Botiom (feet) Type of Shos From To
12 3/4) 43 Welded 0 146 146 Yone 66 146
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole Sacks Cubic Feet
From To Diameter of Mud of Coment Method of Placement
Section 5, PLUGGING RECORD _
" Plugging Contractor
Address No Depth in Fect  Cubic Feet
Plugging Method 2 | Top - Bottom of Cement
Date Well Plugged. 1
Plugging approved by: - p)
3
State Engincer Representative a }
FOR USE OF STATE ENGINEER ONLY
Date Received ~ June 14, 1977 )
Quad FwL PSU e
Supplemental
v FileNo L-135 & T,~135-Fnlgd-S Use __Ixx Location No._16.36.11. / o




SR !

Section 6. LOG OF BOLE

sz:pm m‘me;o = Tf::c#::: i Color and Type of Material Bncountered
0 ‘5:“ 2 |Surface seil
2 26 24 - Caliche

26 58 32 Sand~tight

58 112 54 Sand~water

112 128 16 Sand-tight

128 146 18 Sand~water

Section 7. REMARKS AND ADDITIONAL INFORMATION

.

The undersigned hereby certifies that, to the best of his'knowledge and beliel, the foregoing is a true and correct record of the above
described hole, T -

: ; j .
75524//\91/{K) KQ;£4A4LZZT

2

Driller 3

b




DIALL DAVIUNIIUN, I8 L2050

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritien, and submifted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Seciion 5 need be completed. -

Section 1

(A) Oumer of well_J. 3, Taylor J2.

Street and Number__ 2%«

Cily _Hepe State 8w WeXs

Well was dmﬂedt’ﬁ%?ﬁeﬂﬂwq%‘& fnlgd., Lol %5.—_and is located in the
i Satiavh Sa¥e % of Section..LX . Twp. L0658  Rge 30 ¥

(B) Drilling Contractor... B e _sléredge License No...VieB=1{3

Street and Number..__.Bax 3% 379

City ... LOwvingtea State ._dey. M.
Drilling was commenced Hax o 14 19.64
Drilling was completed. Hars16 19..64..
(Plat of 640 acres)
Elevation at top of casing in feet above sea level Total depth of well._ 110 ¥}
Stale whether well is shallow or artesian_.Shallew__ .. _ _Depth to water upon completion. 9. ... -
Section 2 : PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness in Description of Water-Bearing Formation
From To Feet
1 95 110 5 small cryB8ilized gsaus rock & guick said
2
3
4
5
Section 3 . RECORD OF CASING
Dia Pounds Phreads Depth - . Perforations
in. ft. in Top Botlom Feet Type Shoe From To
et cased
Section 4 RECORD OF MUDDING AND CEMENTING
Depth in Feet Diameter Tons No. Sacks of )
From To I Hole in in. Clay Cement ) Methods Used
Ie 2 sacis of drillins wid used te
Lhelé anlck saedad vecl
witike elesnni Ag-oad well
I
Section 5 - PLUGGING RECORD
Name of Plugging Contractor. . ~License Nowo
Street and Number, City. State
Tons of Clay used....___.___ Tons of Roughageused______________ Type of roughage _.___ e
Plugging method used Date Plugged. 19
Plugging approved by: Cement Plugs were placed as follows:
. N Depth of Plug N
Basin Supervisor 0. mn-—[__ﬁ* 0. of Sacks Used
¥FOR USE OF STAT;E‘ENG]}N’IER ONLY
445 Y s/
Date Received - AIINA Lt
1< 8 HE 61 AU 96l
File No L’IBS’K’V@(‘? Use SO Location No. [£. 3L 113/




Section 6 LOG OF WELL
Depth in Feet Thickness ;
om o io Feet Colar Type of Material Encountered
af 110 red small (;é‘-)rnnﬂ ized g5 G 1oclk

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor-

reci record of the above described well

Well Driller




/
[ %4

Revised June 1972
STA_TE ENGINEER OFFICE
WELL RECORD

Section 1. GENERAL_[_INFORMAT!ON

(A) Owner of well City of Lovington - - Owner's Well No, 2775/ 7
Street or Post Office Address . P.O, Box 1268
City and State Lovington, N.M, 88260

.
Well was drilied under Permit No, L 9517 and is located in the:

a.SZ’SE’ Vi 55‘ ’/:S{R‘sk)‘/a SW % of Scczion__._S____‘I‘ownship 165 Range 36E N.M.P.M.

b. Tract Mo of Map No. of the
c. LotNo._____ of Block No. of the
Subdivision, recorded in County.
d. X= feet, Y= fect, N.M. Coordinate System i Zone in
the Grant.
(B) Drilling Contractor—___________ Gene Fades : Liu;nse No WD?SZ
Address Rt.. 4 Tohoka, Tx, ___ 79373 | '
Drilling Began _11-27-84 _ completed __._U"27—'84 Type Lools Rotary ~  sizeofhole___ 8 in,
Elevation of land surface or at well is ft. Total depth of well 138 ft.
Completed well is (34 shaliow [, artesian. Depth to water upon tomplcrion of well __.______66 it

Section 2. PRINCIPAL WATER-BEARING STRATA

Depth in Feet Thickness o ) . Estimated Yield
From o _in Feet Description of Water-Bearing Formation (galions per minute)
&6 138 72 Brown water sand w/ sandstone stringers 30
Section 3. RECORD OF CASING
Dizmeter Pounds Threads Depth in Feet Length L Perforations
(inches) per foot per in. Top Bottom (feet) Type of Shoe From To
53/4 160 psi, 134 118 138
53/4 Sch, 40 sieel  foi pitless adapter 4
Section 4. RECORD OF MUDDING AND CEMENTING
Depth in Feet Hole - Sacks Cubic Feet
* From To Diameter of Mud of Cement Method of Placement
L. : :
Section 5. PLUGGING RECORD
Plugging Contractor
Addr?ss No Depth in Feet Cubic Feet
Piugging Method - . - ] ) Top Bottom of Cement
Date Well Plugsed. 1
Plugging approved by: 2
3
State Engineer Representative 4
] FOR.USE OF STATE ENGINEER ONLY
Date Received  December 10, 1984
Quad FWL FSL

File No.___ L=9517 16.36.3.33244




Section 6, LOG OF HOLE
szcpth i FmTo Tckness Color and Type of Material Encountered
0 3 3 Top_soil
3 15 12 Caliche
15 21 6 Sandy clay
21 40 19 Sandy clay & sartdstone
40 b5 25 Sand & sandstone
65 66 1 Hard sandstone
66 138 72 Brown wafer sand '

N

The undersigned hereby certifiesithat, to thebest ofHis knowledge and belief, the foregoing

described hole.

Section 7. REMARKS AND ADD‘ITIONAL INFORMATION

M LS

0%

BIELS

Wit

LA 0
“33&"\~

is a true and correct record of the above

*
/{/' ~ / \ 4
\.;":E_f e




Form WR~2§ ) STATE ENGINEER OFFICE

WELL RECORD

INSTRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging
record, only Section 1A and Section 5 need be completed.

Section 1 Gty of Toviseton
{A) Owner of well WLy oL LA TR

. N BEx TR0
treet and Number e G - —How R
City DS 1 7113
o e L T
-Ell w§s Qnﬂ@dqyn er Permit No..... = 3 ............. s gmcg is gc_a,teggnﬁ.he
Y Vs of.Sectipn. .. T Rge.. ... .
B D .%' G t: . 2y B Li NQ R P
rilting Contractor.__ S ey License No..__. —
éa) £ and Ii ber, . el
et and Numbes,. N
C:C Tayrugemy o TOW EREIES
1 & ate -
¥ L3555 5 A R B
Drilling was commenced i R vt - 19 (1
Drilling was completed = - 19T
) .('Plat of 640 acres) ‘ ) 1615« ‘_‘:‘}, ) )
Flevation at top of casing in feet above sea l&gg&mﬁdﬁ_m_m_m; ...... Total depth of well. {u e
State whether well is shallow or artesian . Depth to water upon completion .
Section 2 . PRINCIPAL WATER-BEARING STRATA.
No. D epth in Feet Thickmess in Description ui Water-Bearing Formation
. From iy Feet X
el . N S U
N I C7S T S N BT
2 I _ i
- Y . i A
—— ARG B Beret
§ 2 - .27:_.’;\ rrowad,. P PR,
1 L) LA W (AN BAYA
5
Section 3 RECORD OF CASING
Dia |- Pounds Threads Depth : Perforations
. A B ] L Type Shoe
1 4w aff n e | BeEem | eyl s 2.1
N Al =1 F o ¥
Section 4 : 'RECORD OF MUDDING AND CEMENTING
Depth in Feet - | Diameter | Tons . .| No. Sacks of ' i .
T To. Hole in in. Clay Cement Methods Used
i -
Section 5 s I PLUGGING RECORD
Name "of Plugging' Contractor.. KA ——__Tjicense No
Street and Number: — i " City. I ) State:
Tons of Clay used..cmcrmemee Tons of Rogghage used o Type of roughage
Pluggging method }Jsed S— - Date Plugged » 19,
Plugging approved by: . L Cement.Plugs ‘were placed as follows:
. * N Depth of Plug
Basin Supervisor . No. em T Te No. of Sacles Used
a7 udl w36l
¢ £ =
Use. - = C. Location No. /"/ 34 3 %dd

i’ i I




LIS
Section 6 LOG OF WELL -
__ﬁ]jgitf_ﬂ%_. Ti’fc;g:fs Color Type of Materjal Enconntered
g 1 1 ft. Soil.
1 N 3 ft,. Rock
L 18 14 74 Caliche
18 62 Woft, Sand.
62 70 8 £t Sand. Stone
70 8l T4 % Sand
Sk 98 1 7, Sand & Calcum
98 112 14 P, Sandy Clay
112, 126 | 8 7t "~ Sand
120 138 18 7t Sandy Clay
138 L6 8 £td ‘Water Sand
156 153 7 Tt. Sandy Clay
153 158 5 ftq Sand
153 16k 6 T, Sandy Clay

The undersigned hereby certifies that; to the best of his knowledge and belief, the foregoing is a true and cor-
rect record of the above described well.




Form WR-23

,/ } 7( STATE ENGINEER OFFICE
L[//{’(" WS ’ WELL RECORD B e

INSTRUCTIONS: Th]s form should be executed in triplicate, preferdbly typewritten, and submitted to the
nearest district office of the State Engineer. All sections, except Section 5, shall be answered-as completely and
accurately as possible when any well is drilled, repaxred or deepened. When this form is used as a pluggmg

record, only Section 1A and Section 5 need be completed
Section 1

(A) Owner of well__ﬂgﬁ’ of m@ﬁﬂ

Street and Number

City Lowdngtbun

State 1oy Bapdos

3“%1/4?1?1 y BB

‘| Well was drilled under Permit No..._: & %___ _______ and is located in the

Y of Section 0 Twp 8 Rge

Street and Number.

(B) Drilling Cﬂntracto:%m Dehgy Doy
Rews 3663

L]CEDSE N Wwﬁ

City . Suvisgtil . State By Ygaton _
Drilling was commenced ﬁw % — 18, 58
Juns 88 - : - 19 58

Drilling was completed..
(Plat of 640 acres) . Lo

Elevation at top of casing in fect above sea level

Total depth of well 2t $he

State whether well is shallow or artesian ‘:’W Depth to water upon completion 6 fﬁ_"__
Section 2 - - ’ ‘ " PRINCIPAL WATER-BEARING STRATA

No. Depth in Feet Thickness in Description of Water-Bearing Formation

From "~ To Feet -

! € | & Wiksy B

3

4

5
Section 3 o RECORD OF GASING

Dia Pounds Threads - Depth - Periorations

in. [ i in Top Bottom Freet Type Shoe From . To

7 ind_ % B §8 | W | 0B | T@e = b1

Galle
Section 4 : RECORD OF MUDDING AND ‘CE}\;{ENTING

Depth in Feet Diameter |  Tons No. Sacks of | . . '
From. To | Hole in in. Clay Cement MEth?ds Used
e i Fine | 409 aute ey
1
Section 5 .- PLUGGING RECORD
Name of Plugging Contractor — License No
Street and Number City. ‘State:
Tons of Clay used... . Tons of Roughage used Type of roughage
Plugging method ‘nsed Date Plugged 19.
Plugging approved by: Cement Plugs were placed as follows:
1" Depth of Plu
- No. |ogro 2 No. of Sacks Used

Basin Suwpyegngor .
m

File No. ,{*5%/ v e

Location No. /éié /Lgﬁj___




CETED )
Section 6 ' LOG OF WELL
Depth in Feet ‘Thickness ) 3 ’ s bt ol o .
oo™ oo in Feet | - Color . Type of Matedgal Lm.ountcrcq
g 4 2 -
—p——p0- |38
20 1/ 8
28 45 58
—Bh 9k 8
s B -8
— 28 g8
—p | geh | 8k

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a trge and cor-
rect record of the above described well

- GONEBHY -

Well Driller
Q \ I SIS




Form WR-23 Lo STATE ENGINEER OFFICE

ST meIh!qu . WELL RECORD

INS WC.Z‘TIONS': ) rm should he executed in triplicate, preferably typewritten, and submitted to the
nearest distgict office of the State Engineer. All sections, except Section 5, shall be answered as completely and
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging

record, only Section 1A and Section 5 need be completed,
Section 1 Gty oy
(A) Owner of well
Street and Number Fiory Mo
City State
Well was drifled under Permit No 0 145%d is locateBfifi the
Y, . yi'seSeetiodioas__Twp Regefth 302
(B) Drilling Contractor_ .. 303 74 License No.———— ..
Street and Number Ty ke o Famy Ceer
City HOv, 27, State A
Drilling was commenced Do, (.',)# : 19._F0
Drilling was completed, . : ___ 19
(Plat of 840 acres) KRS PIE T,
Elevation at top of casing in feet above sea leveliEtidery Total depth of well AL v
State whether well is shallow or artesian. Depth to water upon completion._ . ___. —
Section 2 PRINCIPAL WATER-BEARING STRATA
No. Depth in Feet Thickness In Description of Water-Bearing Formation
B | T iy Bend
' &2 ol 12 Ovdel Sang
e ET Y o
PR TN T A femd %
5 RVEY FAVE Iz 1 Send
Section 3 - . RECORD OF CASING
P o Sada ';hr;aas %&ﬁ;— Feet Type Shoe |- P"r“"ati"z\s? o
Section 4 RECORb OF MUDDING AND CEMENTING
F;: :th = F;e: ‘El?)‘;imiitei; g?:; : Noéf;iii of Methods Used
i
Section & PLUGGING RECORD
Name of Plugging Contracfor License No
Street’ and Number : City State:
Tons of Clay used_.._.._______Tons of Roughage used.._________Type of roughage
Plugging method used : Date Plugged 19
Plugging approved by: Cement Plugs were placed as follows:
..... No. —_._DEPm—..“____Of Plug No. of Sacks Used

A4 BT s Opusin Superyisor i From To

T 1y el
rony e stk o

Date Receiv!éqi —Hﬁf—m 795 ;/L

Y

File No /— {d/ 5/ Uf*e é)%/ﬁ/// : Location No. /é:jéﬂ)-%ﬁ.

! DU




1oy
]

The undersigned hereby certifies that, to the best of hiz knowledge and belief, the foregoing is 2 true and cor-
reet record of the above deseribed well,

‘Well Driller

Intery: traim Topo., Shicet
Deterininad by Jnst,” Leveling

Other

Section 6  LOG OF WELL
; mIo);pth n Fe;;' Ti};ichz:: s Color o . Type of Material Engountex'ed
0 2. 2 3011
2 8 6 Clachie
8 12 L Bolder
w 12 28 16 ' - Clichie
28 70 Lo Sandy Clay
II 70 76. 6 | Water. Sand
76. |- 82 6 | sandy Clay
82 | o4 12 Quick Sand
l' ok | 112 18 Sandy Clay
112 | 116 L |_Sand
116 132 16 Sandy Clay
I' 132 | 137 ] Sand
137 164 27 Sandy Clay
164 168 4 Sand
ll 168 - | 178 10 Sandy Clay
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NVIRONMENT

12600 West 120 East - Qdessa, Texas T9T6S

Analytical Report

Prepared for:
Kristin Pope

Rice Operating Co.
122 W. Taylor
- Hobbs, NM 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given

Location:  Lovington

Lab Order Number: 5H11001

Report Date: 08/23/05




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Projectt. ABO-Apache LA Leak Site Fax:-(505) 397-1471

Project Number: None Given
Project Manager: Kristin  Pope

Reported:
08/23/05 10:09

ANALYTICAL REPORT FOR SAMPLES

[Sample D

Laboratory ID Matrix Date Sampled

Date Received

Monitor Well #i

SH11001-01 Water 08/10/05 09:30

08/11/05 07:45

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 1 of 10




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 08/23/05 10:09
Organies by GC
Environmental Lab of Texas
Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (SH11001-01) Water
Benzene ND 0.00100 mg/L 1 EH51609 08/16/05 08/16/05 EPA 8021B
Toluene ND 0.00100 " " " " . .
Ethylbenzene ND 0.00100 " " " " " "
Xylene (p/m) ND 0.00100 " " " " " "
Xylene (o) ND 0.00100 " " "
Surrogate: a.a,a-Trifluorotoluene 105 % 80-120 " " ” -
Surrogate: 4-Bromofluorobenzene 95.0 % 80-120 " “ " "
Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the luboratory. This analviical report mmst be reproduced in its entirery,
with writien approval of Environmemal Lab of Texas. Puge 2 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 08/23/05 10:09

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (SH11001-01) Water
Total Alkalinity 159 2.00 mg/L 1 EH51208 08/11/05 08/11/05 EPA 310.2M
Chloride 91.1 250 " 5 EH51906  08/15/05 08/15/05 EPA 300.0
Total Dissolved Solids 603 5.00 " } EH51210  08/16/05 08/17/05 EPA 160.1
Sulfate 66.3 2.50 " 5 EH51906  08/15/05 08/15/05 EPA 300.0
Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

Page 3 of 10

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co.

Project: ABO-Apache LA Leak Site

Fax: (505) 397-1471

122 W. Taylor Project Number:; None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 08/23/05 10:09
Total Metals by EPA / Standard Methods
Environmental Lab of Texas
Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
Monitor Well #1 (SH11001-01) Water
Calcium 99.1 0.100  mg/L 10 EHST103  08/11/05 08/11/05 EPA 6010B
Magnesium 15.3 0.0100 " " " "
Potassium 4.87 0.0500 " 1 . " " "
Sodjum 56.5 0.100 " 10 " " "

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples

received in the lahoratory. This analvtical report must be reproduced in its entirety,

with writien approval of Environmemal Lab of Texas,

Page 4 of 10

12600 West 1-20 East - Odessa. Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 08/23/05 10:09

Organics by GC - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EHS51609 - EPA S030C (GC)

Blank (EHS1609-BLK1) V Prepared & Analyzed: 08/16/05
Benzene ND 0.00100 mg/L
Toluene ND 0.00100 "
Ethylbenzene ND 0.00100 "
Xylene (p/m) ND 0.00100 "
Xylene (o) ND 0.00100 "
Surrogate: a.a.a-Trifluvrotoluene 97.9 ug/l 1on 97.9 80-120
Surrogate: 4-Bromofluorobenzene &1.4 " 100 814 80-120
LCS (EH51609-BS1) Prepared & Analyzed: 08/16/05
Benzene 98.4 ug/l 100 98.4 80-120
Toluene 97.0 " 100 97.0 80-120
Ethylbenzene 106 " 100 106 80-120
Xylene (p/m) 204 " 200 102 80-120
Xylene (o) 104 " 100 104 80-120
Surrogare: a.a.a-Trifluorotoluene 104 " 100 104 80-120
surrogate: 4-Bromofluorobenzence 95.4 " 100 95.4 80-120
Calibration Check (EHS51609-CCV1) Prepared: 08/16/05  Analyzed: 08/17/05
Benzene 94.2 up/l 100 94.2 80-120
Toluene 94.5 " 100 94.5 80-120
Ethylbenzene 106 " 100 106 80-120
Xylene (p/m) 203 b 200 102 80-120
Xylene (o) 109 " 100 109 80-120
Surrogate: a.a.a-Trifluorotoluene 94.9 " 100 94.9 0-200
Surrogate: 4-Bromofluorobenzene 102 " 100 102 0-200
Matrix Spike (EHS1609-MS1) Source: SH11006-01 Prepared: 08/16/05  Analyzed: 08/17/05
Benzene 91.6 ug/l 100 ND 91.6 80-120
Toluene 90.2 “ 100 ND 90.2 80-120
Ethylbenzene 101 " 100 ND 101 80-120
Xylene (p/m) 191 " 200 ND 955 80-120
Xvlene (o) 102 " 100 ND 102 80-120
Surrogate: a,q.a-Trifluorotoluene 91.5 " 100 915 80-120
Surrogate: 4-Bromoflnorobenzene 97.9 " 100 97.9 80-120
Environmental Lab of Texas The resudts in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in s entirety,

Page 5 of 10

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project;: ABO-Apache LA Leak Site Fax: (505) 397-1471
Project Number: None Given Reported:
Project Manager: Kristin Pope 08/23/05 10:09

Organics by GC - Quality Control

Environmental Lab of Texas

Reporting Spike Source Y%REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EHSI609 - EPA 5030C (GC)
Matrix Spike Dup (EH51609-MSDI1) Source: SH11006-01 Prepared: 08/16/05  Analyzed: 08/17/05
Benzene 95.5 uy/l 100 ND 955 80-120 4.17 20
Toluene 94.5 " 100 ND 94.5 80-120 4.66 20
Ethylbenzene 106 " 100 ND 106 80-120 4.83 20
Xylene (p/m) 201 " 200 ND 100 80-120 4.60 20
Xylene (o) 108 A 100 ND 108 80-120 571 20
Surrogate: a.a.a-Trifluorotoluene 823 " 100 523 80-120
Surrogate: 4-Bromoflnorobenzene 92.9 " ) 100 92.9 &0-120

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analviical report musi be reproduced in its entirey,
with writien approval of Environmental Lab of Texas.

Page 6 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Opcrating
122 W. Taylor

Co.

Hobbs NM. 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-1471

Reported:
08/23/05 10:09

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limt Units Level Result %REC Limits RPD Limit Notes
Batch EHS1208 - General Preparation (WetChem)
Blank (EHS51208-BLK1) ) Prepared & Analyzed: 08/11/05
Total  Alkalinity ND 2.00 mg/L
Duplicate (EHS1208-DUP1) Source: SH11001-01 Prepared & Analyzed: 08/11/05
Total Alkalinity 0.00 2.00 mg/L 159 20
Reference (EHS51208-SRM1) Prepared & Analyzed: 08/11/05
Bicarbonate Alkalinity 230 mg/L 200 115 80-120
Batch EH51210 - General Preparation (WetChem)
Blank (EH51210-BLK1) Prepared; 08/16/05  Analyzed: 08/17/05
Total Dissolved Solids ND 5.00 mg/L
Duplicate (EH51210-DUPI) Source: SH11001-01 Prepared: 08/16/05  Analyzed: 08/17/05
Total Dissolved Solids 628 5.00 mg/L 603 4.06 5
Batch EH51906 - General Preparation (WetChem)
Blank (EHS1906-BLKI) Prepared & Analyzed: 08/15/05
Chloride ND 0.500 mg/L
Sulfate ND 0.500
LCS (EHS1906-BSI) Prepared & Analyzed: 08/15/05
Chloride 8.36 mg/L 10.0 83.6 80-120
Sulfate 9.43 " 10.0 943 80-120

Environmental

Lab of Texas

The resulis in this report apply 1o the samples analvzed in accordance with the samples

received in the lahoratory. This analviical report must be reproduced in its entirety,

with writien approval of Environmenial Lab of Texas.

Page 7 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
Project Number: None Given Reported:
Project Manager: Kristin Pope : 08/23/05 10:09

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source Y%REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EH51906 - General Preparation (WetChem)
Calibration Check (EH51906-CCV1) Prepared & Analyzed: 08/15/05
Chloride 9.85 mg/L 10.0 98.5 80-120
Sulfate 11.4 " 10.0 114 80-120
Duplicate (EH51906-DUP1) Source: SH09007-02 Prepared & Analyzed: 08/15/05
Suifate 122 5.00 mg/L 122 0.00 20
Chloride 202 5.00 " 203 0.494 20

Environmental Lab of Texas

The results in this repori apply to the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entireny,

Page 8 of 10

with written approval of Envirenmemal Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.

Project: ABO-Apache LA Leak Site

Fax: (505) 397-1471

122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 08/23/05 10:09
Total Metals by EPA / Standard Methods - Quality Control
Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EN51103 - 6010B/No Digestion
Blank (EHS51103-BLLK1) Prepared & Analyzed: 08/11/05
Calcium ND 0.0100 mg/L
Magnesium ND 0.00100 N
Potassium ND 0.0500 "
Sodium ND 0.0100 b
Calibration Check (EHS1103-CCV1) Prepared & Analyzed: 08/11/05
Calcium 1.95 mg/L 2.00 97.5 85-115
Magnesium 217 " 2.00 108 85-115
Potassium 1.90 " 2.00 95.0 85-115
Sodium 1.84 " 2.00 92.0 85-115
Duplicate (EH51103-DUPT) Source: 51409005-01 Prepared & Analyzed: 08/11/05
Calcium 148 0.500 mg/L 153 3.32 20
Magnesium 243 0.0100 " 24.7 1.63 20
Potassium 597 0.0500 5.92 0.841 20
Sodinm 80.0 0.100 814 1.73 20
Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples

received in the lahoratorv. This analvtical report must be reproduced in its entirery,

with written approval of Environmemal Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co. Project. ABO-Apache LA™ Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 08/23/05 10:09

DET
ND
NR
dry
RPD
LCS
MS

Dup

Notes and Definitions
Analyte DETECTED
Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference
Laboratory Control Spike
Matrix Spike

Duplicate

EC).Q O d KJ U&;&

Report Approved By: Date: 8/23/2005
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
“Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples

received in the faboratory. This analviical report must be reproduced in s entirety,

Page 10 of 10

with written approval of Environmenal Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Environmental Lab of Texas
Variance / Corrective Action Report ~ Samp}e Log-in

. h N, .
Client: T/\ e (Jg.mm% f‘\.f};

Date/Time: _Of — 1t ¢35 €@ ¢4

Order #: S oo

initials: A &N

Sample Receipt Checklist

Temperature oi€ontainer/cocler? {Yesd! Ng 2O C
Shipping containeg€ooiey in good condition? (Yes: | No
Custody Seals intact on shipping container/cosler? ree | No Mot presant
Custody Seals intact on sample bottles? s {Y&% | No Not present
Chain of custody prasent? (Y&, | No
Sample instructions complete on Chain of Cusiody? . (Yesy| No
Chain of Custody sigried when relinquished and recsived? i ¥EEN No
Chain of custody agrees with sample label(s) ‘ i{Yes>] No
Container labeis legible and intact? f{Y@%,» No
Sample Matrix and properties same as on chain of custody? Tevessl No
Samglas in proper container/bottle? {¢Yesr| No
Sampies croperly preserved? [{Yesy | No |
Sample tottles intact? [Yesn! No |
| Preservations documenied on Chain of Cusiodv? [ Yes No - - i
Containers documented on Chain of Custody? LByl No i
Sufficient sample amount for indicated tesi? ' {resil Ne
i No |
1
i

| VOC szmeles have zers hezdspaca? | rfeg No Mot Applicable |

Other observations:

Hilocl= 21 Neolva\ pH. AL gi/os

[1

Variance Documentation:
Centact Parsen: - Date/Time: Contacted by:

Regarding:

Corrective Action Taken:

S
l | Ail'samples received within sufficient hold time? (Yey |




NVIRONMENTAL |
| LAB OF

§1260H1 West 1220 East - Odessa, Teaas T9708

Analytical Report

Prepared for:
Kristin Pope

Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak
Project Number: None Given

Location: None Given

Lab Order Number: 5F16009

Report Date: 06/28/05



Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin "Pope 06/28/05 14:04

ANALYTICAL REPORT FOR SAMPLES

I-_S_ample 1D Laboratory 1D Matrix Date Sampled Date Received
Mw-1 SF16009-01 Water 06/16/05 09:42 06/16/05 15:20

Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM. 88240

Project: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-1471

Reported:
06/28/05 14:04

Organics by GC

Environmental Lab of Texas

Reponting _
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-1 (5F16009-01) Water
Benzene ND 0.00100 my/L 1 EF51701 06/17/05 00/17/05 EPA 8021B
Toluene ND 0.00100 " "
Ethylbenzene ND 0.00100 " " " i " "
Xylene (p/m) ND 0.00100 " " "
Xylene (o) ND 0.00100 " " " "
Surrogate: a.a,a-Trifluorototuene 119 % 30-120 " " " g
Surrogate: 4-Bromofluorobenzene 95.0 % 80-120 ” " " d

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples

received in the laborarory. This analvtical report must be reproduced in s centirety,

Page 2 of 10

with written approval of Environmemal Lab of Texas,

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak

Project Number: None Given

Project Manager: Kristin  Pope

Fax: (505) 397-1471

Reported:
06/28/05 14:04

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzéd Method Notes
MW-1 (5F16009-01) Water
Total Alkalinity 153 2,00 mglL 1 EF52213  06/22/05 06/22/05 EPA 3102M
Chloride 71.8 2.50 " 5 EF52001  06/17/05 06/17/05 EPA 3000
Total Dissolved Solids 389 5.00 " ] EF52212  06/22/05 06/23/05 EPA 160.1
Sulfate 84.0 2.50 " 5 EF52001 06/17/05 06/17/05 EPA 300.0

Environmental Lab of Texas

The resulis in this report apply 1o the samples analvzed in accordance with the samples
received in the lahoratory. This analviical report must be reproduced in its entirety,
with written approval of Environmemal Lab of Texas.

Page 3 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Pr()jec(j ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-147!

Reported:
06/28/05 14.04

Total Metals by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
MW-1 (5F16009-01) Water
Calcium 69.2 0.100  mg/L 10 EF52114  06/21/05 06/21/05 EPA 6010B
Magnesium 10.9 0.0100 " " " " " "
Potassium 4.70 0.0500 " : 1 " ° " "
Sodivm 49.7 0.100 " 10 " "

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples

received in the lahoratory. This analviical report must be reproduced in s entirery,

with written appraval of Environmental Lab of Texas.

Page 4 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin  Pope

Fax: (505) 397-1471

Reported:
06/28/05 14:04

Organics by GC - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EF51701 - EPA 5030C (GC)
Blank (EF51701-BLK1) Prepared & Ana}yzcdf 06/17/05
Benzene ND 0.00100 mg/L
Toluene ND 0.00100 "
Ethylbenzene ND 0.00100 "
Xylene (p/m) ND 0.00100 "
Xylene (o) ND 0.00100 "
Surrogate: a,a.a-Trifluorotoluene 213 ughl 20.0 108 80-120
Surrogate: 4-Bromoflnorohenzene 16.4 ‘" 20.0 82.0 80-120
L.CS (EF51701-BS1) Prepared & Analyzed: 06/17/05
Benzene 98.2 ug/l 100 98.2 80-120 N
Toluene 99.0 " 100 99.0 80-120
Ethylbenzene 89.8 - 100 89.8 80-120
Xylene (p/m) 177 " 200 88.5 80-120
Nvlene (o) 821 " 100 82.1 80-120
Surrogate: a.a.a-Trifluorotoluene 182 " 20.0 91.0 &80-120
Surrogate: 4-Bromofluorobenzene 19.0 " 20.0 93.0 80-124
LCS Dup (EF51701-BSD1) Prepared & Analyzed: 06/17/05
Benzene 12 ug/l 100 12 80-120 131 20
Toluene 113 " 100 113 80-120 3.2 20
Ethylbenzene 103 " 100 103 80-120 13.7 20
Xylene (p/m) 199 " 200 99.5 80-120 11.7 20
Xylene (o) 943 " 100 943 80-120 13 20
Surrogate: a.aa-Trifluorotoluene 20.1 " 20.0 j00 RO-120
Snrrogate: 4-Bromofluorohenzene 17.2 " 20.0 X6.6 K0-120
Calibration Check (EF51701-CCV1) Prepared & Analyzed: 06/17/05
Benzene 112 ug/l 100 : 12 80-120
Toluene 112 " 100 112 80-120
Ethylbenzene 108 N 100 108 80-120
Xyiene (p/m) 20t “ 200 100 80-120
Xvlene (o) 93.6 " 100 93.6 80-120
Surrogdie: a.a.a-Trifluorotoluene 20.7 " 20.0 104 80-120
Surrogate: 4-Bromofluorobenzene 211 " 20.0 106 K0-120

Environmental Lab of Texas

12600 West 1-20 East - Odessa,

The results in this report apply 1o the samples analyzed in accordance with the samples

recerved in the laboratory. This analvtical report must be reproduced in its entirery,

Page 5 of 10

with written approval of Environmental Lab of Texas.

Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project; ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 06/28/05 14:04

Organics by GC - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD

Analyte Resuit Lamit Units Level Result %REC Limits RPD Limit Notes
Batch EF51701 - EPA 5030C (GC)
Muatrix Spike (EFS51701-MS1) Source: 5F17006-01 Prepared & Analyzed: 06/17/05
Benzene 103 ug/l 100 ND 103 80-120
Toluene 114 " 100 ND 114 80-120
Ethylbenzene 105 " 100 ND 105 80-120
Xylene (p/m) 203 " 200 ND 102 80-120
Xylene (o0} 91.9 " 100 ND 91.9 80-120
Surrogate: a.a.u-Trifluorooluene 20.6 " 20.0 143 &0-120
Surrogate: 4-Bromofluorohenzene 200 " 20.0 10 80-120

Environmental Lab of Texas . The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratorv. This analvtical report must he reproduced in its entirety,

Page 6 of 10

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Fax: (505) 397-1471
122 W. Taylor

Hobbs NM, 88240

Project: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin Pope

Reported:
06/28/05 14:04

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Resuht Limit Units Level Result %REC Limits RPD Limit Notes
Batch EFS52001 - General Preparation (WetChem)
Blank (EF52001-BLKY) . Prepared & Analyzed: 06/17/05
Chloride ND 0.500 mg/L
Sulfate ND 0.500 N
LCS (EF52001-BSI) Prepared & Analyzed: 06/17/05
Chloride 11.5 mg/L 10.0 115 80-120
Sulfate 11 " 10.0 1 80-120
Calibration Check (EF52001-CCV1) Prepared & Analyzed: 06/17/05
Chloride 111 mg/L 10.0 111 80-120
Sulfate 104 " 10.0 104 80-120
Duplicate (EF52001-DUPL) Seurce: SF16004-02 Prepared & Analyzed: 06/17/05
Chloride 90.7 2.50 mg/L 96.5 6.20 20
Sulfate 70.2 250 76.0 7.93 20
Batch EF52212 - Filtration Preparation
Blank (EF52212-BLK1) Prepared: 06/22/05  Analyzed: 06/23/05
Total Dissolved Solids ND 5.00 mg/L
Duplicate (EF52212-DUPI) Source: SF16004-04 Prepared: 06/22/05  Analyzed: 06/23/05
Total Dissolved Solids 277 5.00 mg/L ' 276 0.362 20
Batch EF52213 - General Preparation (WetChem)
Blank (EF52213-BLK1) Prepared & Analyzed: 06/22/05

Total Alkatinity

ND 200 mg/L

Environmental Lab of Texas

The results in this report apply to the samples analvzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety, -

with written approval of Environmental Lab of Texas.

Page 7 of 10

12600 West 1-20 Last - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. : Project; ABO-Apache LA Leak
122 W. Taylor Pr()jec[ Number: None Given
Hobbs NM. 88240 Project Manager: Kristin  Pope

Fax: (505) 397-1471

Reported:
06/28/05 14:04

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EF52213 - General Preparation (WetChem)
Duplicate (EF52213-DUP1) Source: 5F16009-01 Prepared & Analyzed: 06/22/05
Total Alkalinity 153 2.00 mg/L 153 0.00 20
Reference (EF52213-SRM1) Prepared & Anatyzed: 06/22/05
Bicarbonate Alkalinity 230 mg/L 200 115 80-120

Environmental Lab of Texas

The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmemal Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 8 of 10




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin  Pope

Fax: (505) 397-1471

Reported:
06/28/05 14:04

Total Metals by EPA / Standard Methods - Quality Control
Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EF52114 - 6010B/No Digestion
Blank (EF32114-BLK1) Prepared & Analyzed: 06/21/05
Calcium ND 0.0100 mg/L
Magnesium ND 0.00100 "
Potassium ND 0.0500 "
Sodium ND 0.0100 "
Calibration Check (EF52114-CCV1) Prepared & Analyzed: 06/21/05
Calcium 1.94 mg/L 2.00 97.0 85-115
Magnesium 2.14 " 2.00 107 85-115
Potassium 1.75 " 2.00 87.5 85-115
Sodium 1.73 " 2.00 86.5 85-115
Duplicate (EF52114-DUP1) Source: SF16004-01 Prepared & Analyzed: 06/21/05
Calcium 204 0.100 myg/L 218 6.64 20
Magnesium 19.6 0.0100 " 219 111 20
Potassium 10.1 0.500 " 10.5 3.88 20
Sodium 64.0 0.100 " 65.2 1.86 20

Environmental Lab of Texas

The resulis in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratorv. This analviical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

Page 9 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 06/28/05 14:04

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

L.CS Laboratory Control Spike

MS Matrix Spike

Dup Duplicate

| Ea,ﬁamd K Skadds

Report Approved By: Date: 6/28/2005
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director  LaTasha Cornish, Chemist
Peggy Allen. QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity 1o whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Environmmental Lab of Texas.

Page 10 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




g mefony ST T

T Eew) IR
e T\ u:gv,_wh I z,/f}
S J::. w2
RN, kY
RN W % Ji {56979
suny srg ,; Aq pesteany a0 Ky ponfinbuge;
B 8?\@.355 SRS OX STelou0 T3 500 4,
o nd ] — - ; - et , v
ERENEO O 9 S T W
3 P . - _ o o !z 1 = N : iR K
g|: S Bzl EiEle 2 latal (B2 e ®
a1 OJmWswmwmrm o o) o 9
e sl iElEl 53181158 gt 5 5 :
R s>1g1: alaizal 181z 3 B -4 E
i il P et2ig) (247 = 3 g g
3 HE , GOl
g g
£ 3 : )
¢ Xtiey BARATSEI o
““““ o 100 ) .
R-RieiR
Yoo mRlioey -
. samgeutis 1)hueg
e - ; /\V”o:xmm . : ~ "N on suoyds
LhI-Lg sy L G\,r /vo
— o T : T n \%\¢ @M\W@v 7 hzmmisAng
” 1007 yaslorg . ; T I.M,D\*\.//M\\u»\l 3 d s Avediion
L o S : C/
o - T T T B rIr!;.;m;NuGIAMMWAQQW»»Q.} T sure fueduion

2997 /3 FOORPARpmros 7T T TS LS IO T

H i . .

: : £l 1098516 ved £926 SREY ESSANCY
$3N0Y SISATYNY ONV QUOUIY ABOLERO HC NIVHT o . . PRRL-LUG-GHE AU 1983 021 159RY D0YzZ L
, | | "Ou ‘sexa] Jo geT] [ejusiuoiaus
;l |ll

rafedepy 1deloag




e —————————....

' Environmental Lab of Texas ,
Variance [ Corrective Action Report — Sample Log-in

l Client {fZ{'(“t‘;

l Date/Time: ﬁ([[(p [0g 1220
 Order # bfflﬁfé‘@@q{

Initials: f/{ZK,

Sampie Receipt Checklist

Temperature of container/cooler? Yes | No Lo C
Shipping container/coscler in good condition? No !
Custody Seals intact on shipping centainer/ceoler? No Mot present |
Custady Sezls intact on sample toitles? No Not prasent
| Chain cf custody present? No
Samele Instructions complete on Chain of Custody? No i
Chain of Custody signed when relinguished and received? X¥es | No
Chain of custody agrees with sample label(s) ety Mo
Container labels legible and intact? Yo | No
Sample Matrix and properties same as on chain of custodv? P ores, | No i
| Sampiss in proper container/bottle? | YER L No
[ Sampies properly preserved? ¥as, | Mo
Sampie botties intact? Yeshi Ne |
Preservations documenied on Chain of Custody? ' ¥es'| No | E
Containers documented on Chain of Custody? ¥sss] No
Sufficient sample amount for indicated test? Yes | No |
All sampips recaived ws?hm sufficient held time? A% | No
VOT Samoies NaVE 2300 HSEL50ans T A8 Ne | Not Applicable

Other cbservations:

Variance Documentation:
cntact Person: - Dzia/Tima: Contacied by:

Corractive Action Taken:

T
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12600 West 1220 East - Odessa, Texas 79768

Analytical Report

Prepared for:
Kristin Pope

Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak
Project Number: None Given

Location: Hobbs

Lab Order Number: 5E24015

Report Date: 06/07/05




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project;: ABO-Apache LA Leak Fax: (505) 397-1471

Project Number: None Given

Project Manager: Kristin  Pope

Reported:
06/07/05 14:09

ANALYTICAL REPORT FOR SAMPLES

rSample 1D

Laboratory ID Matrix Date Sampled

Date Received ]

MW-1

SE24015-01 Water 05/23/05 09:23

05/24/05 15:40

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 1 of 10




Rice Operating Co.

122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak

Project Number: None Given
Project Manager: Kristin Pope

‘Fax: (503) 397-1471

Reported:
06/07/05 14:09

Organics by GC

Environmental Lab of Texas
Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
MW.1 (5E24015-01) Water
Benzene ND 0.00100 mg/L 1 EE52604 05/26/05 05/26/05 EPA 802iB
Toluene ND 0.00100 " “ « « " »
Ethylbenzene ND 0.00100 " " " " "
Xylene (p/m) ND 0.00100 " . .
Xylene (o) ND 0.00100 ' "
Surrogate: a.a.a-Triflworotoluene 98.0 % 80-120 ” " g
Surrogate: 4-Bromofluorobenzene 97.0 % 80-120 " " " "

Environmental Lab

of Texas

The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

with writien approval of Ewvironmental Lab of Texas.

12600 West 1-20 East - Odessa. Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 2 of 10




Rice Operating Co.
122 W. Taylor
Hobbs NM. 88240

Project: ABO-Apache LA Leak Fax: (505) 397-1471
Project Number: None Given Reported:
Project Manager: Kristin Pope . 06/07/05 14:09

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Réponing
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-1 (SE24015-01) Water
Total Alkalinity 170 200  mglL 1 EE52509 - 05/24/05 05/24/05 EPA 310.2M
Chloride . 984 2.50 " s EES2703  05/27/05 05/27/05 EPA 3000
Total Dissolved Solids 573 5.00 " 1 EFS0109  05/27/05 05/27/05 . EPA 160.1
Sulfate - 822 2.50

5 EES2703  05/27/05 05/27/05 EPA 3000

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordaice with the samples
received in the laboratory. This analviical report must be reproduced in its entirery,

Page 3 of 10

with written approval of Environmental Lab of Texas.

12600 West [-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project; ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:09
l Total Metals by EPA / Standard Methods
Environmental Lab of Texas
Reporting
' l Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-1 (5E24015-01) Water
Calcium 783 0.100  mg/L 10 EE52518  05/25/05 05/25/05 EPA 60108
Magnesium 13.3 0.0100 " " " " " "
Potassium 4.83 0.0500 " 1 " " " !
I Sodium 56.4 . 0.100 " 10 v Lo "
' Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratorv. This analvtical report must he reproduced in its entirety,
' with written approval of Environmenmal Lab of Texas. Page 4 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
I 122 W. Taylor Pr()j)ec[ Number: None Given . Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:09
l Organics by GC - Quality Control
Environmental Lab of Texas
I Reporting Spike Source %REC RPD
Analvte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EE52604 - EPA 5030C (GC)
' Blank (EE52604-BLK1) Prepared & Analyzed: 05/26/05
Benzene ND 0.00100 mg/L
Toluene . ND 0.00100 "
Ethylbenzene ND 0.00100 "
I Xylene (p/m) ND 0.00100 "
Xylene (o) ND 0.00100 " N
Surrogate. a.a.a-Trifluorotoluene 20.2 ug/l 20.0 101 80-120
l Surrogate: 4-Bromofluorobenzene 17.1 ‘ " 20.0 855 80-120
LCS (EES52604-BS1) Prepared & Analyzed: 05/26/05
Benzene 93.7 ug/i 100 93.7 80-120
l Toluene 100 " 100 100 80-120
Ethylbenzene 102 " 100 102 80-120
Xylene (p/m) 205 . 200 102 80-120
Xylene (o) : 101 " 100 101 80-120
' Surrogate: a.a.a-Trifluorotoliene 213 " 20.0 106 80-120
Surrogate: +-Bromofluorobenzene 226 " 20.0 113 &0-120
Calibration Check (EES2604-CCV1) Prepared: 05/26/05  Analyzed: 05/27/05
' Benzene 87.9 ug/l 100 87.9 80-120
Toluene 96.3 " 100 96.3 80-120
Ethylbenzene 98.2 " 100 98.2 80-120
| Xylene (p/m) 197 " 200 98.5 80-120
Xviene (o) 96.2 " 100 96.2 80-120
Surrogate: a,a.a-Triflnorotoluene 19.4 " 20.0 97.0 KO-120
l Surrogate: 4-Bromofluorobenzene 233 " 2000 116 80-120
Matrix Spike (EES2604-MS1) Source: SE23014-01 Prepared & Analyzed: 05/26/05
Benzene 95.4 ug/l 100 ND 95.4 80-120
Toluene 101 " 100 ND 101 80-120
' Ethylbenzene 100 " 100 ND 100 80-120
Nylene (p/m) 203 " 200 ND 102 80-120
Xylene (o0} 98.2 " 100 ND 98.2 80-120
I Surrogate: a,a.a-Trifluorotoluene 19.8 " 20.0 99.0 K0-120
Surrogate: 4-Bromofluorobenzene 20.3 " 20.0 102 &0)-120
I Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirery,
' with writien approval of Environmental Lab of Texas. Page 5 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Projéct Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:09
I Organics by GC - Quality Control
Environmental Lab of Texas
Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EES2604 - EPA 5030C (GC)
Matrix Spike Dup (EE52604-MSD1) Source: 5E23014-01 Prepared & Analyzed: 05/26/05
Benzene 928 ug/l 100 ND 92.8 80-120 2.76 20
Toluene 973 " 100 ND 973 80-120 373 20
Ethyvlbenzene 98.9 " 100 ND 98.9 80-120 in 20
I Xylene (p/m) 202 " 200 ND 101 80-120 0.985 20
Xylfene (o) V 99.1 ' " 100 ND 99.1 80-120 0912 20
Surrogate: a.a.a-Trifluorotoluene ’ 19.8 " 20.0 929.0 80-120
I Surrogate: 4-Bromofluorobenzene 218 " 20.0 109 80-120
Environmental Lab of Texas The resnlis in this report applv to the samples analvzed in accordance with the samples
received in the laboraiory. This analviical report must be reproduced in ity entirey,
' with written approval of Environmenial Lab of Texas. Page 6 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-1471

Reported:
06/07/05 14:09

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environm}ental Lab of Texas

Reporting Spike Source %REC RPD
Analvte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EE52509 - General Preparation (WetChem)
Blank (EES2509-BLK1) ~ Prepared & Analyzed: 05/24/05
Total Alkalinity ND 200 mg/lL
Duplicate (EES2509-DUPT) Source: SE19001-01 Prepared & Analyzed: 05/24/05
Total Alkalinity 215 2.00 mp/L 214 0.466 20
Reference (Eﬁ52509-SRMI) Prepared & Analyzed: 05/24/05
Bicarbonate Alkalinity 230 myg/L 200 115 80-120
Batch EE52703 - General Preparation (WetChem)
Blank (EES2703-BLKI1) - Prepared & Analyzed: 05/27/05
Chioride ND 0.500 mg/L
Sulfate ND 0.500 "
LCS (EES2703-BS1) Prepared & Analyzed: 05/27/05
Chloride 10.9 mg/L 10.0 109 80-120
Sulfate 9.99 " 10.0 99.9 80-120
Calibration Check (EE52703-CCV1) Prepared & Analyzed: 05/27/05
Chloride 10.6 mg/L 10.0 106 80-120
Sulfate 9.87 " 10.0 98.7 80-120
Duplicate (EES2703-DUP1) Source: SE24015-01 Prepared & Analyzed: 05/27/05
Chioride 100 2.50 mg/L 98.4 1.61 20
Sulfate 823 2.50 822 0.122 20

Environmental Lab of Texas

The resulis in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmenial Lab of Texas.

Page 7 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.

Project: ABO-Apache LA Leak

122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Pope

Fax: (505) 397-1471

Reported:
06/07/05 14:09

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits Limit Notes
Batch EF50109 - Filtration Preparation
Blank (EF50109-BLK1) Prepared & Analyzed: 05/27/05
Total Dissolved Solids ND 5.00 mg/L
Duplicate (EF50109-DUP1) Source: SE24015-01 Prepared & Analyzed: 05/27/05
Total Dissolved Solids 567 5.00 mg/L 573 20

Environmenial Lab of Texas

The results-in this report apply to the samples analvzed i accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmenial Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 8 of 10



Rice Operating Co.

Project: ABO-Apache LA Leak

Fax: (505) 397-1471

122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 06/07/05 14:09
Total Metals by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EES2518 - 6010B/No Digestion
Blank (EE52518-BLKI) Prepared & Analyzed: 05/25/05
Calcium ND 0.0100 mg/L
Magnesium ND 0.00100 "
Potassium ND 0.0500 "
Sodium ND 0.0100 "
Blank (EES2518-BLK2) Prepared & Analyzed: 05/25/05
Calcium ND 0.0100 mg/L )
Magnesium ND 0.00100 " -
Potassium ND 0.0500 "
Sodium ND 0.0100 "
Calibration Check (EES2518-CCV1) Prepared & Analyzed: 05/25/05
Calcium 1.86 mg/L 2.00 93.0 85-115
Magnesium 2.10 " 2.00 105 ) 85-115
Potasstum 1.93 " 2.00 96.5 85-115
Sodium 218 " 2.00 109 85-115
Duplicate (EES2518-DUPIT) Source: SE19001-01 Prepared & Analyzed: 05/25/05
Calcium 516 0.500 mg/L 56.0 8.18 20
Magnesium 264 0.0100 " 272 2.99 20
Potassium 5.70 0.0500 - 5.69 0.176 20
Sodm 109 0.100 " 110 0913 20
Duplicate (EE52518-DUP2) Source: 5E24016-01 Prepared & Analyzed: 05/25/05
Calcium 90.2 0.100 mg/L 895 0.779 20
Magnesium 50.6 0.0100 " 50.5 0.198 20
Potassium 10.7 0.500 " 11.0 2.76 20
Sodium 244 0.500 " 248 1.63 20

Environmental Lab of Texas

12600 West 1.20 East - Odessa,

The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its enfirety,

with writien approval of Environmenial Lab of Texas.

Texas 79705 - (432) 563-1800 - Fax (432) 563-171

-
J

Page 9 of 10




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Projcc[ Number: None Given Reported:
Hobbs NM, 88240 ' Project Manager: Kristin Pope 06/07/05 14:09 °

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

RPD ~  Relative Percent Difference

LCS Laboratory Control Spike

MS Matrix Spike

Dup Duphicate

E@ﬁfm d K jbds

Report Approved By: Date: 6/7/2005
Raland K. Tuule, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director. Org. Tech Director  James L. Hawkins. Chemist/Geologist
Peggy Allen, QA Officer Sandra Sanchez. Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this malerial in ervor, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,

Page 10 of 10

with written approval of Envirommental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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D —————

l Environmental Lab of Texas
Variance / Corrective Action Report - Sample Log-in
l Client: 4 KQ/’ {}]7 Y- fﬁ’uﬁ%
l Date/Time: o 'Zé’f/’?f 2,155
. o
raer #. oy
Order #: SEZ40\ T
1 Initials: ol
l Sample Rece!pt Checklist
Temperature of container/cooler? es No D C
Shipping cantainer/cooler in good condition? Y&s | No
Custedy Seals intact on shipping container/ccoler? Es | No Nct present
Gustody Seals intact cn sample bottles? e Ne Not present
Chain of custody present? T No
Sample Instructions compiete on Chain of Custody? ¥es ¢ No
H Chain of Custedy signed when relinquished and received? ‘E’% No
Chain of custcdy agrees with sampie label(s) X8 | No |
Container fabels legible and intact? XS | No
| Sample Matrix and properties same as on chain of custady? | Yes | No
| Samples in proper container/bottie? { ¥as | Mo
| Sampies procerly preserved? | ¥25 | Mo
Sample beitjes intact? i ¥eSi | Ne |
l Preservations documeniad cn Chain of Custody? | H3g | Mo |
Containers decumented on Chain of Custody? : lysey | No |
( Sufiicient sample amount for indicated test? Yes | No |
| All samples received within sufficient hoid time? FES | Noe | !
\/OC samrles have zero headspaca? | ¥e5 | No | NctAgplicacie |
l Other observations:
' Yariance Documentation:
Centact Person: - Daie/Time: Contacted by:
. Regarding
l Caorrective Action Taken:




TIGOH Wt 1228 Fuast - Odensn, Texzas 797058

-_. oy

Analytical Rport

Prepared for:

Kristin Pope
Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak
Project Number: None Given

Location:  Lovington

Lab Order Number: 5C02003

Report Date: 03/15/05




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM. 88240 Project Manager: Kristin Pope 03/15/05 12:19

ANALYTICAL REPORTFOR SAMPLES

Sample ID Laboratory 1D Matrix Date Sampld Date RceivedJ

MW-I1 5C02003-01 Water 03/01/05 14:10 03/01/05 '18:45

Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 03/15/05 12:19
l General Chemistry Parameters by EPA / Standard Methods
Environmental Lab of Texas
Reporting
. Analys Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
MW-1 (5C02003-01) Water
Total Alkalinity 148 200 mgl 1 EC50405  03/03/05 03/03/05 EPA 310.2M
Chleride 120 250 " 5 EC50903  03/03/05 03/03/05 EPA 3000
Sulfate 91.8 2.50 " " - " " !
l MW-1 (5C02003-01RE1) Water
Total Dissolved Solids 532 500  mglL 1 EC50311  03/11/05 03/11/05 EPA 160.1 0-04, QC-08
' Environmental Lab of Texas The results inthis report apply 10 He samples analyzed inaccordance with the amples
received in the laboratory. This analviical report must be reproduced in its entirety,
' with written approval of Environmental Lab of Texas. Page 2 of 10
12600 West ]-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




B

Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 03/15/05 12:19

Total Metals by EPA / Standard Methods

Environmental Lab of Texas

Reporting

Analye Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-1 (3C02003-01) Water
Calcium 85.2 0.100  mg/L 10 EC50412  03/03/05 03/04/05 EPA 60108
Magnesium 13.5 0.0100 " " " " " "
Potassium 5.10 0.100 " 2 " N " "’
Sodium 48.3 0.100 " 10 . " " "

Environmental Lab of Texas The results inthis report apply to he samples analyzed inaccordance with the amples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas. -
Page 3 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 03/15/0S 12:19

Volatile Organic Compounds by EPA Method 8260B

Environmental Lab of Texas

Reporting
Analyt Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
MW-1 (5C02003-01) Water
Benzene ND 1.00 ug/l 1 EC50703 03/04/05 03/04/05 EPA 8260B
Toluene ND 1.00 g " " " " "
Ethylbenzene ND 1.00 . " " " " "
Xylene (p/m) ND 1.00 " " " " " .
Xylene (o) ND 1.00 " " " " " "
Surrogate: Dibromofluoromethane 112 % 68-129 " " " "
Surrogate: 1,2-Dichloroethane-d4 90.2 % 72-132 " " “ "
Surrogate: Toluene-d§ 104 % 74-118 " " " "
Surrogate: 4-Bromofluorobenzene 101 % 63-140 " " " "
I Environmental Lab of Texas The results inthis report apply 1o he samples analyzed i dance with the simpl
received in the laboratory. This analviical report must be reproduced in its entirety,
with writien approval of Environmenial Lab of Texas.
' o e Page 4 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak : Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 03/15/05 12:19
I, General Chemistry Parameters by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
: Reporting Spike Source %REC RPD
Analy Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch ECS50311 - 4104
' Blank (EC50311-BLK1) Prepared: 03/02/05  Analyzed: 03/03/05
Total Dissolved Solids ND 5.00 mg/L
Duplicate (ECS50311-DUP1) Source: 5C02003-01 Prepared: 03/02/05  Analyzed: 03/03/05
. Total Dissolved Solids 1150 5.00 my/L 1080 6.28 20
Duplicate (ECS0311-DUP2) Source: 5C02003-01RE1  Prepared & Analyzed: 03/11/05
Total Dissolved Solids 556 5.00 mg/L 532 441 20
l Batch ECS50405 - General Preparation (WetChem) -
Blank (EC50405-BLK1) Prepared & Analyzed: 03/03/05
I Total Alkalinity ND 2.00 mg/L
Calibration Check (EC50405-CCV1) Prepared & Analyzed: 03/03/05
Carbonate Alkatinity 0.0500 mg/L 0.0500 100 80-120
l Duplicate (EC50405-DUPI) Source: 5C02003-01 Prepared & Analyzed: 03/03/05 |
|
Total Alkalinity 149 2.00 mg/L 148 0.673 20 |
Batch ECS50903 - General Preparation (WetChem)
' Blank (EC50903-BLK1) Prepared & Analyzed: 03/03/05
Chloride ND 0.500 my/L
Sulfate ND 0.500 "
l LCS (EC50903-BS1) Prepared & Analyzed: 03/03/05
Chloride 102 mg/L 10.0 102 80-120
I Sulfate 10.5 " 10.0 105 80-120
l Environmental Lab of Texas The results inthis report apply 10 he samples analyzed inaccordance with the smples |
received in the laboratory. This analviical report must be reproduced in its entirety,
! with written approval of Environmental Lab of Texas. Page 5 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




| Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
} 122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 03/15/05 12:19
' General Chemistry Parameters by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
Reporting Spike Source %REC RPD
I Analyt Result Limit Units Level  Result %REC Limits RPD Limit Notes
Batch EC50903 - General Preparation (WetChem)
Calibration Check (EC50903-CCV1) Prepared & Analyzed: 03/03/05
Chloride 105 mg/L 10.0 105 80-120
Sulfate 10.8 " 10.0 108 80-120
Duplicate (EC50903-DUP1) Source: 5C02010-01 Prepared & Analyzed: 03/03/05
Sulfate 87.5 250 myg/L 87.9 0.456 20
Chloride 529 10.0 " 577 8.68 20
l Environmental Lab of Texas The results inthis report apply 1o he samples analyzed accordance with the simples
received in the laboratory. This analvtical report must be reproduced in its cntirety,
' with written approval of Environmemal Lab of Texas. Page 6 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak

Project Number: None Given

Project Manager: Kristin Pope

Fax: (505) 397-1471-
Reported:
03/15/05 12:19

Total Metals by EPA / Standard Methods -

Environmental Lab of Texas

Quality Control

Reporting Spike Source %REC RPD
Analyt Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch ECS0412 - 6016B/No Digestion
Blank (EC50412-BLK1) Prepared: 03/03/05  Analyzed: 03/04/05 .
Calcium ND 0.0100 my/L
Magnesium ND 0.00100
Potassium ND 0.0500
Sodium ND 0.0100

Calibration Check (ECS0412-CCV1)

Prepared: 03/03/05

Analyzed: 03/04/05

Calcium
Magnesium
Potassium

Sodium

Duplicate (EC50412-DUPT)

S
]
w

my/L

&)
[
<

[vS

Source: 5B25005-01

2.00
2.00
2.00
2.00

Prepared: 03/03/05

112 85-115
115 85-115
925 85-115
91.0 85-115

Analyzed: 03/04/05

Calcium
Magnesium
Potassium

Sodium

104 0.100 mg/L
389 0.0100 "
10.8 0.5060 "
267 1.00

992
410
111
252

4.72 20

526 20
2.74 20
578 20

Environmental Lab of Texas

The results inthis report apply to Ite samples analyzed inaccordance with the simples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Emvironmental Lab of Texas.
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Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager. Kristin Pope 03/15/05 12:19

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyt Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EC50703 - EPA 5030C (GCMS)
Blank (EC50703-BLK1) Prepared & Analyzed: 03/04/05
Benzene ND 1.00 ug/l
Toluene ND 1.00 "
Ethylbenzene ND 1.00 "
ka:l;e (p/m) ND 1.00 "
Xyvlene (o) ND 1.00 "
Surrogate: Dibromofluoromethane 505 " 30.0 101 65-129
Surrogate: 1.2-Dichloroethane-d+4 42.6 " 30.0 5.2 72-132
Surrogate: Toluenc-d& 8.6 " 50.0 97.2 74-118
Surrogaie: +4-Bromofluorobenzene 8.1 " 30.0 v 96.2 65-140
LCS (EC50703-BST) Prepared & Analyzed: 03/04/05
Benzene 557 _ ug/l 50.0 111 70-130
Toltiene 56.6 " 50.0 113 70-130
Ethylbenzene . 545 " 500 109 70-130
l Nylene (p/m) 95.6 " 100 95.6 70-130
Xvlene (o) 56.0 " 50.0 112 70-130
Surrogate: Dibromofluoromethane 310 " 500 102 68-129
Surrogate: 1.2-Dichlorocthane-d+ 47.6 " 50.0 95.2 72-132
l Surrogate: Toluene-d& 50.1 " 30.0 100 74-118
Surragate: 4-Bromofluorobenzene 50.2 " 50.0 100 63-140
Calibration Check (EC50703-CCV1) Prepared & Analyzed: 03/04/05
I Toluene 54.0 ug/l 50.0 108 70-130
Ethylbenzene 50.7 " 50.0 101 70-130
Surrogate: Dibromofluoromethane 511 “ 30.0 102 68-129
I Surrogate: 1,2-Dichlorocthane-d4 44.2 i 30.0 884 72-132
Surragate: Toluene-d8 304 " 30.0 101 74-118
Surrogate: 4-Bromofluorobenzene 486 " 300 97.2 63-140
I Environmental Lab of Texas The results inthis report apply 1o lte samples analyzed inaccordance with the smples
received in the laboratory. This analvtical report must be reproduced in its entirety,
with writien approval of Environmenial Lab of Texas.
' ’ Page 8 of 10
12600 West 1-20 East - Odessa. Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




! Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
9 122 W. Taylor Project Number: None Given ) Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 03/15/05 12:19
’ Volatile Organic Compounds by EPA Method 8260B - Quality Control
Environmental Lab of Texas
Reporting Spike Source %REC RPD
| Analyt Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EC50703 - EPA 5030C (GCMS)
Matrix Spike (EC50703-MS1) Source: 5C02003-01 Prepared & Analyzed: 03/04/05
Benzene 56.9 ug/l 50.0 ND 114 80-120
Toluene 58.8 " 50.0 ND 118 80-120
Ethylbenzene 58.3 " 50.0 ND 117 80-120
I Xylene (p/m) 104 " © 100 ND 104 80-120
Xylene (o) 58.7 " 50.0 ND 117 80-120
Surrogate: Dibromaofluoromethane 31.3 4 30.0 103 G8-129
Surrogaie: 1,2-Dichlorocthane-d4 484 " 50.0 96.8 72-132
Surrogate: Toluene-d8 50.3 " 50.0 101 74-118
Surrogate: 4-Bromofluorohenzene 49.7 " 30.0 99.4 63-140
Matrix Spike Dup (EC50703-MSD1) Source: 5C02003-01 Prepared & Analyzed: 03/04/05
Benzene 56.2 ug/l 50.0 ND 112 80-120 1.24 20
Toluene 58.1 " 50.0 ND 116 80-120 1.20 20
Ethylbenzene 57.1 " 50.0 ND 114 80-120 208 20
' Xylene (p/m) 100 " 100 ND 100 80-120 3.92 20
Xylene (0) 58.4 " 50.0 ND 117 80-120 0512 20
Surrogate: Dibromofluoromethane 49.2 " 50.0 98 4 65-129
Surrogare: 1,2-Dichloroethane-d4 47.0 " 50.0 94.0 72-132
Surrogate: Toluene-ds 49.2 " 50.0 98 4 74-118
Surrogute: 4-Bromofluorohenzene 483 " 50.0 97.0 63-140
' Environmental Lab of Texas The results inthis report apply 1o He samples analyzed inaccordance with the sunples
received in the laboratorv. This analvtical report must be reproduced in ity entirey,
with written approval of Emvironmenmal Lab of Texas.
' Page 9 of 10
12600 West 1-20 East - Odessa. Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project. ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 03/15/05 12:19

Notes andDefinitions

QC-08 Sample ws originally analyzed vithin hiding time However, it was determined that peitive nterferences contributed to the
sample results. The sample was rerun with fower volume of sample.

This mterial isatended only for lie use of the ndividual €)or enti to whom it § addressed, and maycontain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results inthis report apply to le samples analyzed inaccordance with the sumples
received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Euvironmemal Lab of Texas.

Page 10 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

i
' 0-04 This sample was analyzed outside the EPA recommended holding time.
- DET Analyte [ETECTED
' ND Analyte }0T DETETED # orbmve thaeporting linti
NR Not Reported
dry Sample esults eported onadry eight bas
l RPD Relative Brcent Difference
LCS Laboratory Catrol $ike
' MS Matrix Sgke
Dup Duplicate
l Report Approved By: ieCLQOﬂ"t d K\jxﬂ\&» Date: 3/15/05 ' A
Raland K. Tuie, kbb Manager Jeanne Mc Murrey, torg. Teb Diector
) l Celey D. Keene, Lab Director, Org. Tech Director  James L. Hawkins, Chemist/Geologist
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.
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Environmental Lab of Texas
Variance / Corrective Action Report — Sample Log-in

f

: . P
Y P FIRS I  T
»-f"t"/f“t “‘t i u‘,;

Ty e

Order & NC2HYS
Initigls: (Mg

Samele Receipt Checklist

Temperature of container/cogler? Yes Na | TR C i

Shipging container/cooler in good condition? Y8 No | ol

Custedy Seals intact on shipping container/cooler? Hes'] No | Nebprestiid B

Cusicdy Seals intact on sample tottles? Y& Mo | Notpresest

Chain of custody present? YEs | No |

Sarngie Instructions complete an Chain of Custodv? | ¥ss No |

Chain of Custody signed when relinguished and reczived? ffes | Ng |

Chain of custody agrees with sample Iakel(s) ¥as | Ng |

Container labels legible and intact? Yes | No |

Sample Malrix and properties same as on chain of custody? ¥Ee | No |

Samoles in proper cantainer/boitie? Fen | No |

Sampies properly preserved? L gy | Ne i

Samcle botiles intact? [ =5, | No |

Presarvations documented on Chain of Cesiody? FES | No | i

Coniainers documented on Chain of Custady? e | No 1 E

Suficiet sample amount for indicated fest? | sl Ne ]

Al samotes received within suficient heid tme? | ¥85 1 No i
| VOC szmples have zero headspace? | e 1 Ne Nat Applicenie |

Other cbservetions:

Variance Documentation:

Ccrizct Person: - Deiefime:

Fegarding:

Cerrective Action Takean:




NVIRONMENTAL

LAB OF

12600 West 1-20 East - Oxdessa, Teaas TUTHS

Analytical Report

Prepared for:
Kristin Pope

Rice Operating Co.
- 122 'W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak

Project Number: None Given

Location:  Lovington

Lab Order Number: 4106004

Report Date: 12/16/04




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project;: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin  Pope

Fax: (505) 397-147]

Reported:
12/16/04 09:21

ANALYTICAL REPORT FOR SAMPLES

Sample ID

Laboratory 1D Matrix

Date Sampled Date Receivedq

MW-|

41.06004-01 Water

12/03/04 08:30 12/06/04 10:35

Page 1 of 12

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
i 122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 12/16/04 09:21
' Organics by GC
Environmental Lab of Texas
Reporting
I Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-1 (4L06004-01) Water
Benzene ND 0.00100 mg/L 1 EL40913 12/08/04 12/08/04 EPA 8021B
Toluene ND 0.00100 " " " " " "
Ethylbenzene ND 0.00100 " " « " N
Xylene (p/m) ND 0.00100 " " " “ "
Xylene (o) ND 0.00100 " " " .. B "
Surrogate: a,a.a-Trifluorotoluene 101 % 80-120 " " “
l Surrogate: 4-Bromofluorobenzene 96.0 % 80-120 " " " "
u Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirery,
n with written approval of Environmental Lab of Texas. Page 2 of 12
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM. 88240

Project: ABO-Apache LA Leak

Project Number: None Given

Project Manager: Kristin  Pope

Fax: (505) 397-1471

Reported:
12/16/04 09:21

General Chemistry Parameters by EPA / Standard Methods

Enviro_nmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-1 (41.06004-01) Water
Total Alkalinity 142 2.00 mg/L 1 EL41406 12/10/04 12/10/04 EPA 310.2M
Chloride 80.5 5.00 " 10 EL40916  12/08/04 12/08/04 EPA 300.0
Total Dissolved Solids 329 5.00 " 1 EL40702 12/06/04 12/07/04 EPA 160.1
Sulfate 85.7 5.00 " 10 EL40916 12/08/04 12/08/04 EPA 300.0

Environmental Lab of Texas

The results in this report apply 1o the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety.

with written approval of Environmental Lab of Texas.

Page 3 of 12

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-1471

Reported:
12/16/04 09:21

Total Metals by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
MW-1 (4L06004-01) Water
Calcium 60.0 0.100 mg/L 10 EL41408 12/14/04 12/14/04 EPA 6010B
Magnesium 12.9 0.0100 " " " " " "
Potassium 2.67 0.500 " " " " "
Sodium 424 0.100 " i " "

Environmental Lab of Texas

The results in this report apply to the samples analy=ed in accordance with the samples
received in the lahoratory. This analviical report must be reproduced in its entirety,

with writien approval of Environmental Lab of Texas.

Page 4 of 12
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Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None  Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 12/16/04 09:21

Organics by GC - Quality Control ‘

Environmental Lab of Texas

i Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch EL40913 - EPA 5030C (GC)

. Blank (EL40913-BLK1) Prepared & Analyzed: 12/08/04
8 Benzene ND 0.00100 mg/L
Toluene ND 0.00100 "
Ethylbenzene ND 0.00100 "
. Xylene (p/m) ND 0.00100 "
Xylene (o) ND 0.00100 " |
Surrogate: n,a‘a-Iij/l;mrumlncnc 19.8 ug/l 20.0 99.0) 80-120 |
' Surrogate: 4-Bromofluorobenzene 17.4 " 20.0 &7.0 80-120
LCS (EL40913-BS1) Prepared & Analyzed: 12/08/04
Benzene 943 ug/t 100 94.3 80-120
. Toluene 97.6 " 100 97.6 80-120
Ethylbenzene 96.2 " 100 96.2 80-120 |
Xylene (p/m) 194 " 200 97.0 80-120
Xvlene (o) 99.5 " 100 99.5 80-120
I Surrogate: a.a.a-Trifluorotoluene 17.8 " 20.0 89.0 80-120
Surrogate: 4-Bromofluorohenzene 224 " 20.0 110 &80-120
LCS Dup (EL40913-BSD1) Prepared & Analyzed: 12/08/04
l Benzene 97.4 ug/l 100 97.4 80-120 3.23 20
Toluene 100 " 100 100 80-120 243 20
Ethylbenzene ' 102 " 100 102 80-120 5.85 20
Xylene (p/m) 202 A 200 101 80-120 4.04 20
Xyvlene (o) 103 " 100 103 80-120 3.46 20
Surrogate: a.a.a-Trifluorotoluene 187 " 200 93.5 X0-120
Surrogate: 4-Bromoflnorobenzene 222 " 20.0 117 80-120
I Calibration Check (EL40913-CCV1) Prepared & Analyzed: 12/08/04 |
Benzene 97.0 ug/t 100 97.0 80-120
Toluene 99.1 " 100 99.1 80-120
l Ethylbenzene 101 " 100 101 80-120
Xylene (p/m) 199 " 200 99.5 80-120
Xylene (o) 10N " 100 101 80-120
l Surrogate: a,a.a-Trifluorotoluene 194 " 20.0 97.0 80-120
Surrogate: +4-Bromoflnorobenzene 215 " 20.0 108 KO-120
l Environmental Lab of Texas The resulis in this report apply 1o the samples analvzed in accordance with the samples
received in the lahoratory. This analvtical report must be reproduced in its eniiret,
. with written approval of Environmental Lab of Texas. Page 5 of 12
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM. 88240 Project Manager: Kristin  Pope 12/16/04 09:21

Organics by GC - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch EL40913 - EPA 5030C (GC)

Matrix Spike (EL40913-MS1) Source: 41.06002-01 Prepared & Analyzed: 12/08/04
Benzene 102 ug/1 100 ND 102 80-120
Toluene 102 " 100 ND 102 80-120

Ethylbenzene 101 s 100 ND 101 80-120
Xylene (p/m) 203 " 200 ND 102 80-120
Xylene (o) 111 " 100 ND 111 80-120

Surrogate: a,a.a-Trifluorotoluene 184 " 20.0 92.0 80-120

Surrogate: 4-Bromofluorobenzene 19.5 " 20,0 97.3 80-120

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratorv. This analviical report musi be reproduced in its entirety,

with written approval of Environmental Lab of Texas. Pace 6 of 12
2 2

12600 West 1-20 East - Odessa. Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project Number: None Given
Project Manager: Kristin Pope

Pr()jec[j ABO-Apache LA Leak

Reported:
12/16/04 09:21

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC = Limits RPD Limit Notes
Batch EL40702 - General Preparation (WetChem)
Blank (EL40702-BLK1) Prepared: 12/06/04  Analyzed: 12/07/04
Total Dissolved Solids ND 5.00 mg/L
Duplicate (EL40702-DUP1) Source: 41L.03001-01 Prepared: 12/06/04  Analyzed: 12/07/04
Total Dissolved Solids 4120 - 5.00 mg/L 4030 2.21 20
Batch EL40916 - General Preparation (WctCiwm)
Blank (EL40916-BLK1) Prepared & Analyzed: 12/08/04
Chloride 0.00 0.500 mg/L
Sulfate 0.00 0.500 "
Blank (EL40916-BLK2) Prepared & Analyzed: 12/08/04
Suifate .00 0.500 mg/L
Chloride 0.00 0.500 "
LCS (EL40916-BSt) Prepared & Analyzed: 12/08/04
Chioride 9.75 0.500 mg/L 10.0 97.5 80-120
Sulfate 1.7 0.500 10.0 117 80-120
LCS (EL40916-BS2) Prepared & Analvzed: 12/08/04
Chloride 9.77 0.500 mg/L 10.0 97.7 80-120
Sulfate 11.8 0.500 " 10.0 118 80-120
LCS Dup (EL40916-BSDI) Prepared & Analyzed: 12/08/04
Sulfate 11.8 0.500 mg/L 10.0 118 80-120 0851 20
Chlornide 9.83 0.500 10.0 983" 80-120 0817 20

Environmental Lab of Texas

The results in this report apply o the samples analvzed in accordance with the samples
received in the laboratorv. This analviical report must be reproduced in its entiretv,
with writien approval of Environmemal Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Fax: (505) 397-1471

Page 7 of 12




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak
Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-1471

Reported:
12/16/04 09:21

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EL40916 - Genceral Preparation (WetChem)
LCS Dup (EL40916-BSD2) Prepared & Analyzed: 12/08/04
Chloride 9.74 0.500 mg/L 10.0 97.4 80-120 0.308 20
Sulfate 1.7 0.500 " 10.0 117 80-120 0.851 20
Calibration Check (EL40916-CCV1) Prepared & Analyzed: 12/08/04
Chioride 9.79 mg/L 10.0 97.9 80-120
Sulfate 11.7 " 10.0 117 80-120
Calibration Check (EL40916-CCV2) Prepared & Analyzed: 12/08/04
Chloride 9.80 mg/L 10.0 98.0 80-120
Sulfate 1.7 " ‘ 10.0 117 80-120
Duplicate (EL40916-DUP1) Source: 41.03001-01 Prepared & Analyzed: 12/08/04
Chloride 1570 20.0 mg/L 1330 16.6 20
Sulfate 809 20.0 " 682 17.0 20
Duplicate (EL40916-DUP2) Source: 41.06003-02 Prepared & Analyzed: 12/08/04
Chloride 731 200 mg/L 725 0.824 20
Sulfate 1210 20.0 1200 0.830 20
Batch EL41406 - General Preparation (WetChem)
Blank (EL41406-BLKI) Prepared & Analyzed: 12/10/04
Total Alkalinity ND 2.00 mg/L
Duplicate (EL41406-DUP1) Source: 4L.06003-01 Prepared & Analyzed: 12/10/04
Total Alkalinity 161 2.00 mg/L 160 0.623 20

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,
with writicn approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 8 of 12




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin  Pope 12/16/04 09:21

General Chemistry Parameters

Environ

by EPA / Standard Methods - Quality Control

Reporting
Analyte Result Linut

mental Lab of Texas
Spike Source %REC RPD
Units Level Resuit %REC Limits RPD Limat Notes

Batch EL41406 - General Preparation (WetChem)

Reference (EL41406-SRM1)

Prepared & Analyzed: 12/10/04

Carbonate Alkalinity 0.0501

mg/L 0.0500 100 80-120

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the sumples
received in the laboratorv. This analviical report mmst be reproduced in its entirety,

Page 9 of 12

with written approval of Environmental Lab of Texas.

12600 West I-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak

Project Number: None Given
Project Manager: Kristin Pope

Fax: (505) 397-1471

Reported:
12/16/04 09:21

Total Metals by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EL41408 - 6010B/No Digestion
Blank (EL41408-BLK1) Prepared & Analyzed: 12/14/04
Calcium ND 0.0100 mg/L -
Magnesium ND 0.00100 "
Potassium ND 0.0500 "
Sodium ND 0.0100 "
Calibration Check (EL41408-CCV1) Prepared & Analyzed: 12/14/04
Calcium 1.95 mg/L 200 97.5 85-115
Magnesism 2.06 2.00 103 85-115
Potassium 2.18 " 2.00 109 85-115
Sodium 1.77 2.00 88.5 85-115.
Duplicate (EL41408-DUP1) Source: 41.03004-01 Prepared & Analyzed: 12/14/04
Calcium 120 1.00 mg/L 127 5.67 20
Magnesium 73.9 0.100 " 75.1 161 20
Potassiunm 529 0.500 " : 537 1.50 20
Sodium 102 1.00 " 97.9 4.10 20

Environmental Lab of Texas

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-171

p

The results in this report apply 1o the sumples analyzed in accordance with the samples

received in the lahoratorv. This analviical report must be reproduced in its entirery,

with written approval of Environmental Lab of Texas.

(98]

Page 10 of



Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Pr()ject Manager: Kristin Pope 12/16/04 09:21

Notes and Definitions

DET Analylc DETECTED

ND Analyte NOT DETECTED at or above the reporting limit ‘
NR Not Reported i
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
LCS Laboratory Control Spike
MS Matrix Spike
Dup Duplicate

J }) ( ECH R

Report Approved By: 12 Date: 12/16/2004

Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director

Celey D. Keene, Lab Director, Org. Tech Director James L. Hawkins, Chemist/Geologist

Peggy Allen. QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirery,

Page 11 of 12

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Pope 12/16/04 09:21

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

Page 12 of 12

with writien approval of Environmenial Lab of Texas,

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Environmental Lab of Texas
Variance / Corrective Action Report — Sample Log-In

Client: féu’e_ Qﬂwg /m
Date/Time: /‘;2_/,5/’2:1 v 1. 5E
Order#. _ ML OL 00 £7/

nitials: __TLH

Sample Receipt Chegkiist

Temperature of confainer/cooier? . (Yep | No ~y C
Shipping container/cocler in good condition? (Yesyi No

Custody Seals intact on shipping container/cooler? Yes | No CNot present™
Custody Seals intact on sample botlles? Yes | No (Not present-y
Chain of custody present? ' (Yess | No ’

Sample Instructions complete on Chain of Custody?’ &es~4 No

Chain of Custody signed when relinquished and received? {Yes | No

Chain of custody agrees with sample label(s) (YES | No g} ,
Container Jabels legible and intact? 1 Yes | NGy | Abidubel na 42 2
Sample Matrix and properties same as an chain of custody? | Yes | No f
Samples in proper container/bottie? {Yes* | No

Samples properly preserved? ¥eSH ! No

Sample bottles intact? {Yed | Ne !
Preservations documenied on Chain of Custody? Yes' | No [
Containers documented on Chain of Cuslody? Yesy | No !
Sufficient sarmple amount for indicated test? - Yéy | No

All samples received within sufficient hold fime? ' Yes> | No

VOC samples have zerc headspace? ’Yed | No Not Applicable
Other observations:

Variance Documentation:
Contact Person: - Date/Time: Contacted by:
Regarding:

Corrective Action Taken:




___APPENDIX C & D
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R. T. HiICcKS CONSULTANTS, LTD.
901 Rio Grande Blvd NW A Suite F-142 A Albuguerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

March 3, 2006 .

Wayne Price

NMOCD Environmental Bureau
1220 South St. Francis Drive
Santa Fe, New Mexico 87505
Via E-mail and Federal Express

RE:  Closure Report S .
‘Abo 1G Pipeline Release » NMOCD Case #1R0415
Section 1, 17S, 36E, Unit G ' :

Dear Wayne:

Attached are photographs that document the completion of all construction (soil

- excavation, exportation and importation of clay). Because electronic files of the final .
analytical results are quite large, please expect them with the paper copy of this letter,
which will be sent on Monday. '

T our progress report of January 31, 2006 provided the following post-closure monitoring
plant: '

We propose plugging and abandonment of the monitoring well and sampling the
vadose zone monitoring devices two times per year for three years. o

~ We will submit annual reports to NMOCD. After your approval of this closure report; we -
- will notify NMOCD of the date for plugging the well. ' o -

Sincerely, :
R.T. Hicks Consultants, Ltd.

Sl T

Randall Hicks
Principal

Copy: Rice Operating Company




March 3, 2006 ’
Page 2

Construction photographs showing clay placement excavation
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March 3, 2006
Page 3

Photographs showing final cover
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NVIRONMENTAL
LAB OF

{2600 West 1-20 East - Odessa, Texas 79768

Analytical Report

Prepared for:
Roy Rascon

Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project:  ABO-Apache LA Leak Site
Project Number: None Given

Location: None Given

Lab Order Number: 6A11001

Report Date: 01/17/06



Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number; None Given ‘Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 01/17/06 07:56_

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
#45@ I'bgs 6A11001-01 Sotil 01/05/06 12:12- 01/11/06 08:00
#54@ 1'bgs . 6A11001-02 Soil 01/05/06 12:30 01/11/06 08:00
#27@ 1'bgs 6A11001-03 Soil 01/06/06 15:05 01/11/06 08:00 )
l #13@ 1'bgs ~ 6A11001-04 Soil 01/06/06 08:30 VlO]/ll/OG 08:00 |
#62@ 1'bgs 6A11001-05 Soil 01/05/06 13:00 01/11/06 08:00
: #39@ 1'bgs ‘ 6A11001-06 Soil 01/04/06 11:05 01/11/06 08:00
#357@ 1'bgs } 6A11001-07 Soil 01/04/06 11:20 01/11/06 08:00
‘ #l4@ ]'bés \ 6A11001-08 Soil 01/06/06 08:32 01/11/06 08:00
' #44@ 1'bgs ' 6A11001-09 Soil 01/05/06 12:15 ' 01/11/06 08:00
: #60@ 3'bgs 6A11001-10 Soil 01/06/06 14:30 01/11/06 A08:00 .
#58@) S'bgs 6A11001-11 Soil 01/04/06 11:10 01/11/06 ()8.:00
. ' #10@ 1'bgs 6A11001-12 Soil 01/06/06 08:40 01/11/06 08:00 .
#35@) 4'bgs 6A11001-13 Soil 01/09/06 08:56 01/11/06 08.00 ‘
l #28@ I'bgs : ' 6A11001-14 Soil 01/06/06 14:52 ) 01/11/06 08:00
#52@) 1'bgs 6A11001-15 Soil 01/05/06 12:45 01/11/06 08:00
- #22@ 1'bgs 6A11001-16 Soil 01/06/06 15:10 01/11/06 08:00
l #63@ 1'bgs 6A11001-17 Soil 01/05/06 12:25 01/11/06 08:00
#38@ S'bgs . ’ 6A11001-18 Soil 01/04/06 13:40 01/11/06 08:00
#33@ I'bgs 6A11001-19 Soil 01/06/06 14:57 01/11/06 08:00
l #33@ I'bgs 6A11001-20 Soil 01/05/06 12:20 01/11/06 08:00
#356@ 1'bgs 6A11001-21 Soil 01/05/06 14:45 01/11/06 08:00
l #61@ 3'bgs 6A11001-22 Soil 01/06/06 14:45 01/11/06 08:00
#26@ 1'bgs 6A11001-23 Soil 01/06/06 14:54 01/11/06 08:00
. #32@ 1'bgs 6A11001-24 Soil 01/06/06 15:00 01/11/06 08:00
‘ 474@ S'bes , 6A11001-25 Soil 01/04/06 10:55 01/11/06 08:00
#75@ S'bgs 6A11001-26 Soil 01/04/06 11:00 01/11/06 08:00
l #39@ 5'bgs . : 6A11001-27 Soil 01/04/06 13:47 01/11/06 08:00
] #9@ 1'bgs 6A11001-28 Soil 01/06/06 08:35 01/11/06 08:00
l Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given - Reported:
Hobbs NM, 88240 Project Manager; Roy Rascon ‘ 01/17/06 07:56

Organics by GC

Environmental Lab of Texas

Reporting
; Analyte ’ Result Limit Units Dilution Batch Prepared Analyzed Method Notes
#62@ 1'bgs (6A11001-05) Soil

Gasoline Range Organics C6-C12 ND : 250 mg/kg dry 1 EA61214  01/12/06 01/13/06 TX 1005
Diescl Range Organics >C12-C35 ) ND 250 " " " " " "
Total Hydrocarbon C6-C35 ND 25.0 " " " " " "

Surrogate: 1-C hlorooctane 77.8 % 70-130 “ " "
Surrogate: 1-Chlorooctadecane 774 % 70-130 " ' B "

#14@ 1'bgs (6A11001-08) Soil

Diesel Range Organics >C12-C35 ND : 250 " " " " "
Total Hydrocarbon C6-C35 ND 25.0 " " " i ) )

Surrogate: 1-Chlorooctane 828 % 70-130 " " "
Surrogate: ]-Chlorooctadecane 824 % 70-130 " " " "

H55@ 4'bgs (6A11001-13) Soil

l Gasoline Range Organics C6-C12 ND 250 mgkg dry 1 EA61214  01/12/06 01/13/06 TX 1005

Gasoline Range Organics C6-C12 ND T 250 mekg dry 1 EAGI2I4  01/12/06 01/13/06 TX 1005
) Diesel Range Organics >C12-C35 . ND 25.0 " " .. " " .,
i Total Hydrocarbon C6-C35 ND 250 ¢ v " " " "
Surrogate: I-Chlorooctane 79.4 % 70-130 " " " "
Surrogate: 1-Chlorooctadecane ~ 78.8 % 70-130 " " " "

#38@ S'bgs (6A11001-18) Soil

Gasoline Range Organics C6-C12 ND ' 250 mgkg dry 1 EAG1214  01/12/06 01/13/06 TX 1005

Diesel Range Organics >C12-C35 ND 25.0 " " " " “ "

Total Hydrocarbon C6-C35 ND 250 " " " " " "

Surrogarte: 1-Chlorooctane _ 77.6 % 70-130 " " " i |

Surrogare: [-Chlorooctadecane 76.8 % 70-130 " ” " " |

#61@ 3'bgs (6A11001-22) Soil

n Gasoline Range Organics C6-CI12 ND 250 mg/kg dry ] FEAG1214 01/12/06 01/13/06 TX 1005
Diesel Range Organics >C12-C35 ND 250 " " " " " "
Total Hydrocarbon C6-C35 ND 250 " " " " " "
l Surrogate: 1-Chlorooctane 87.0 % 70-130 ” " " e
Surrogate: 1-Chlorooctadecane 86.2 % 70-130 " " " "
Environmental Lab of Texas The resulis in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirery,

with written approval of Environmemal Lab of Texas.
pproval of 4 Page 2 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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122 W. Taylor
Hobbs NM, 88240

Rice Operating Co.

Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
Project Number: None Given Reported:
Project Manager: Roy Rascon : 01/17/06 07:56

Organics by GC

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes

#75@ S'bgs (6A11001-26) Soil

Gasoline Range Organics C6-C12 ND 250 mgkg dry 1 EA61214  01/12/06 01/13/06 TX 1005

Diesel Range Organics >C12-C35 ND -25_0 " " " . " "

Total Hydrocarbon C6-C35 ND 25.0 " " " " . ‘ "

Surrogate: 1-Chlorooctane 88.6 % 70-130 " " " ”

‘Surrogate: I-Chlorooctadecane 88.2 % - 70-130 " " “ "

Environmental Lab

of Texas

12600 West 1-20

The resulis in this report apply to the samples analvzed in accordance with the samples
received in the laborarory. This analviical report must be reproduced in its entirety,
with written approval of Iinvironmesual Lab of Texas.
e k 4 Page 3 of 10

East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. _ Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given ' Reported:
Hobbs NM, 88240 : Project Manager: Roy Rascon 01/17/06 07:56

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

: Reporting )
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
b
#45@) 1'bgs (6A11001-01) Soil
u Chioride 267 100 mgke 20 EA61303  01/11/06 01/13/06 EPA 300.0 ~
#54@ 1'bgs (6A11001-02) Soil
" Chloride 1960 500  mgkg 100 EA61303  01/11/06 01/13/06 EPA 300.0
I :
(- .
#27@ 1'bgs (6A11001-03) Soil
Chloride 756 200 mghke 40 EAG1303  01/11/06 01/13/06 EPA 300.0
‘ #13@ 1'bgs (6A11001-04) Soil
E’ Chloride 604 200 mghkg 40 EA61305  01/11/06 01/13/06 EPA 300.0
‘;?
#62@ 1'bgs (6A11001-05) Soil
Chloride 785 200 mgkg 40 EA61303  01/11/06 01/13/06 EPA 300.0
% Moisture 7.6 0.1 % 1 EA61202 " 01/11/06 01/12/06 % calculation
! #39@ 1'bgs (6A11001-06) Soil
”11 Chloride 1360 200  mg/kg 40 EA61303  01/11/06 01/13/06 EPA 300.0
#57@ 1'bgs (6A11001-07) Seil
u Chloride 1560 250 mghkg 50 EAG1303  01/11/06 61/13/06 EPA 300.0
#14@ 1'bgs (6A11001-08) Soil
n Chloride 706 100 mg/kg 20 EA61303  01/11/06 01/13/06 EPA 300.0
% Moisture 5.9 0.1 % 1 EAGI202  01/11/06 01/12/06 % calculation
b , .
I #44@ 1'bgs (6A11001-09) Soil
Chleride 290 10,0 mg/ke -20 EAGI303  01/11/06 01/13/06 EPA 300.0
I ’
b #60@ 3'bgs (6A11001-10) Soil
e
Chloride 1130 200  mgkg 40 EA61303  01/11/06 01/13/06 EPA 300.0
]
R
' Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

Page 4 of 10

ol with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
‘ 122 W. Taylor Project Number: None Given Reported:
| : <
| Hobbs NM, 88240 Project Manager: Roy Rascon 01/17/06 07:56

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
I|I Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
#58@) S'bgs (6A11001-11) Seil
lll Chloride 1720 250  mglke 50 EA61303  01/11/06 01/13/06 EPA 300.0
- #10@ 1'bgs (6A11001-12) Soil
l|l Chloride 1240 250 mgkg 50 EA61303  01/11/06 01/13/06 EPA 300.0
#55@) 4'bgs (6A11001-13) Soil
Chloride 1220 20.0 mekg 40 EA61303  01/11/06 01/13/06 EPA 300.0
. % Moisture 15 0.1 % 1 EA61202  01/11/06 01/12/06 % caiculation
#28@) 1'bgs (6A11001-14) Soil
I|ﬂ Chloride 908 200  mg/kg 40 EA61305  01/11/06 01/13/06 EPA 300.0
#52@ 1'bgs (6A11001-15) Soil
lll Chloride 625 200 mg/kg 40 EA61304  01/12/06 - 01/13/06 EPA 300.0
H#22@ 1'bgs (6A11001-16) Soil
“ Chioride 948 200  mgkg 40 EAGI304  01/12/06 01/13/06 EPA 300.0
#63@) 1'bgs (6A11001-17) Soil
llg Chloride 1260 200 mgkg 40 EA61304  01/12/06 01/13/06 - EPA 3000
#38@) S'bgs (6A11001-18) Soil
m Chloride 1330 200 melkg 40 EA61304  01/12/06 01/13/06 EPA 3000
% Moisture 9.0 0.1 % 1 EA61202  01/11/06 01/12/06 % calculation
{
H; #33@ 1'bgs (6A11001-19) Soil
Chloride ’ 1020 200  mg/kg 40 EA61304  01/12/06 01/13/06 EPA 3000
I|I #53@) 1'bgs (6A11001-20) Soil
Chloride 734 200  meke 40 EA61304  01/12/06 01/13/06 EPA 300.0
“ |
Environmental Lab of Texas The resulis in this report apply to the samples analvzed in accordance with the samples

|

|

|

received in the laboratorv. This analvtical report must be reproduced in its entirety, ‘

with written approval of Environmental Lab of Texas. |
rr ! / . Page 5 of 10
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’

Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project Number: None Given

Project Manager: Roy Rascon

Project: ABO-Apache LA Leak Site

Fax: (505) 397-147]

Reported:
01/17/06 07:56

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas
Reporting

Analyte Result Limit Units Dilution  Batch Prepared Analyzed Method Notes
#56@ 1'bes (6A11001-21) Soil

Chloride 2750 50.0  mgkp 100 EAG1304  01/12/06 01/13/06 . EPA 3000
#61@ 3'bgs (6A11001-22) Soil

Chloride 1320 200 mgkg 40 EA61304  01/12/06 01/13/06 EPA 300.0
% Moisture 7.7 0.1 % 1 EAGI202  01/11/06 01/12/06 % calculation
#26@) 1'bgs (6A11001-23) Soil

Chloride 754 200  mgkg 40 EAGI304  01/12/06 01/13/06 EPA 300.0
#32@ 1'bgs (6A11001-24) Soil

Chloride 1960 250  mgkg 50 EA6I304  01/12/06 01/13/06 EPA 300.0
#74@ S'bgs (6A11001-25) Soil

Chloride 424 100 mgkg 20 EAGI304  01/12/06 01/13/06 EPA 300.0
#75@) S'begs (6AT11001-26) Soil

Chloride 712 100 mghg 20 EAGI304  01/12/06 01/13/06 EPA 300.0
% Moisture 5.9 0.1 % 1 EA61202  01/11/06 01/12/06 % calculation
#59@) 5'bgs (6A11001-27) Soil

Chloride 1100 200  mpkg 40 EA61304  01/12/06 01/13/06 EPA 300.0
#9@ 1'bgs (6A11001-28) Soil

Chloride 2010 200 mghkg 40 EAGI304  01/12/06 01/13/06 EPA 300.0

N

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,

with writien approval of Environmenial Lab of Texas.

Page 6 of 10
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Rice Operating Co. Project; ABO-Apache LA Leak Site . Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 01/17/06 07:56
mﬂ Organies by GC - Quality Control : |
Environmental Lab of Texas
: Reporting Spike Source %REC RPD
Analyte . Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA61214 - Solvent Extraction (GC)
||i Blank (EA61214-BLKI1) . Prepared & Analyzed: 01/12/06
Gasoline Range Organics C6-C12 - ND 25.0 mgkg wet
Diesel Range Organics >C12-C35 ND 25.0 "
Total Hydrocarbon C6-C35 ND 250 "
. I|I Surrogate: J-Chlorooctane 41.8 mgkg 50.0 83.6 70-130
Surrogate: -Chlorooctadecane 42.2 " 30.0 844 70-130
LCS (EA61214-BS1) Prepared: 01/12/06  Analyzed: 01/13/06
Gasoline Range Orpanics C6-C12 435 25.0 mp/kp wet 500 87.0 75-125
Diesel Range Organics >C12-C35 526 25.0 "o 500 105 75-125
Total Hydrocarbon C6-C35 961 250 " 1000 96.1 75-125
l|I Surrogate: “1-Chlorooctane 398 mgikg 50.0 120 70-130
Surrogate: 1-Chloroociadecane 523 " 30.0 105 70-130
Calibration Check (EA61214-CCV1) " Prepared: 01/12/06  Analyzed: 01/13/06
||u Gasoline Range Organics C6-C12 447 mg/kg 500 894 80-120
Diesel Range Organics >C12-C35 518 " 500 104 80-120
Total Hydrocarbon C6-C35 965 " 1000 96.5 80-120
Surrogate: 1-Chlorooctane 558 ' " 30.0 112 70-130
Surrogate: 1-Chlorooctadecane 52.0 " 30.0 104 70-130
Matrix Spike (EA61214-MS1) Source: 6A11001-26 Prepared & Analyzed: 01/12/06
Gasoline Range Organics C6-C12 478 25.0  my/ky dry 531 ND 90.0 75-125
Diesel Range Organics >CI12-C35 531 250 " . 531 ND 100 75-125
. Total Hydrocarbon C6-C35 ' 1010 25.0 " 1060 ND 953 75-125
Surrogate: 1-Chlorooctane 38.3 mg/kg 50.0 117 70-130
mﬂ Surrogate: 1-Chlorooctadecane 47.K " 30.0 95.6 70-130
Matrix Spike -Dup (EA61214-MSD1) . Source: 6A11001-26 Prepared: 01/12/06  Analyzed: 01/13/06
Gasoline Range Organics C6-C12 469 250 mgkg dry 531 ND 883 75-125 © 1.90 0
I|ﬂ Diesel Range Organics >C12-C35 504 25.0 " 531 ND 94.9 75-125 5.22 20
Total Hydrocarbon C6-C35 973 250 " ’ 1060 ND 91.8 75-125 3.73 20
Surrogate: 1-Chlorooctane 57.8 mg/kg 30.0 116 70-130
I]l Surrogate: I-Chlorooctadecane 46.7 " 50.0 93.4 70-130
Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in ity entirety,
||H with writien approval of Environmental Lab of Texas. Page 7 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site

Project Number: None Given
Project Manager: Roy Rascon

Fax: (505) 397-1471

Reported:
01/17/06 07:56

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source . %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA61202 - General Preparation (Prep)
Blank (EA61202-BLK1) - Prepared: 01/11/06  Analyzed: 01/12/06
% Solids 100 Y%
Duplicate (EA61202-DUPI) Source: 6A10012-01 Prepared: 01/11/06  Analyzed: 01/12/06
% Solids 88.6 % 90.4 2,01 20
Duplicate (EA61202-DUP2) Source: 6A10016-04 Prepared: 01/11/06  Analyzed: 01/12/06
% Solids 933 % 93.6 0.321 20
Duplicate (EA61202-DUP3) Source: 6A11007-01 Prepared: 01/11/06  Analyzed: 01/12/06
% Solids 96.6 - % : 97.0 0413 20
Batch EA61303 - Water Extraction R
Blank (EA61303-BLK1) Prepared: 01/11/06  Analyzed: 01/13/06
Chlonide ND 0.500 mg/kg
LCS (EA61303-BS1) Prepared: 01/11/06  Analyzed: 01/13/06
Chloride ’ 8.58 : mg/L 10.0 85.8 80-120
Calibration Check (EA61303-CCV1) Prepared: 01/11/06  Analyzed: 01/13/06
Chloride 8.75 mg/l 10.0 87.5 80-120
Duplicate (EA61303-DUPT) Source: 6A10017-01 Prepared: 01/11/06  Analyzed: 01/13/06
Chioride 3850 100 mp/kg 3790 157 20
Batch EA61304 - Water Extraction
Blank (EA61304-BLK1) Prepared: 01/12/06  Analyzed: 01/13/06
Chloride ND 0.500 mg/kg

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratorv. This analviical report must be reproduced in its entirety,
with weritten approval of Environmental Lab of Texas.

Page 8 of 10
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given
Project Manager: Roy Rascon

Fax: (505) 397-147t

Reported:
01/17/06 07:56

Environmental Lab of Texas

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Reporting Spike Source %REC RPD R
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA61304 - Water Extraction
LCS (EA61304-BS1) Prepared: 01/12/06  Analyzed: 01/13/06
Chloride 8.60 " mg/L 10.0 86.0 80-120
Calibration Check (EA61304-CCV1) Prepared: 01/12/06  Analyzed: 01/13/06
Chloride 9.66 : -mg/L 10.0 96.6 80-120
Duplicate (EA61304-DUPIT) Source: 6A11001-15 Prepared: 01/12/06  Analyzed: 01/13/06
Chloride 639 200  mgkg 625 222 20

Environmental Lab of Texas

The results in this report applv to the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

Page 9 of 10
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Rice Operating Co. . Project: ABO-Apache LA Leak Site : Fax: (505) 397-1471
r 122 W. Taylor ’ Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 01/17/06 07:56

“% Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike ~

MS Mam'\x Spike

Dup ' Duplicate

Qaﬁ and | K\j@&

Date: 1/17/2006

Report Approved By:

Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
]f Celey D. Keene, Lab Director, Org. Tech Director LaTasha Corish, Chemist
' Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

1

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential. ;

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples ’
received in the laboratorv. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

Page 10 of 10
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Environmentzal Lab of Texas
Variance / Corrective Action Report Sample Log-In

llCHEﬂti { (¢ OD
“Date/—:%me: J U UUZ 2 L0
1

|

orders ___lofellL0
Initigls: Q/QCL ----- '

Sample Receipt Checklist |

Tempersture of coniainer/cooler? Yes | No | [ Ci
Shipping contziner/cogler in gocd condition? S | No | i
“ﬁ Custody Seals intact cn shicoing container/cooler? ves § No fict present :
| Custodv Seals intact on sample bottles? Yes | Mo Mot present !
|_Chain of custody present? YES | MNo
Sample Ingiructicns complete on Chain of Custody? : | %3 | No .
Chain of Custcdy sicred when rzlinguished and reczived? | ¥zs | No~ |
Chain cf cusiccy agress with sample lzbel(s) | ¥ | No :
Contgmer lztels 1emoie and intact? | ¥es No- i
Sample Matrix and progerties same &s on chain of cusicdy? ¥$zs | No ‘ i
S:r’mfﬂs in orocer containertotile? M=s | Ne -
\.cmples oroceriv presarved? Y25 | No .
[ ¥o= | No | o
Presarvations documented on Chain of Custady? | X2 | No | i
Centainers decumeniad on Chain of Custody? | /;(;-;;w | No ;
Sufiicient samecle amcunt for indicated test? [ ¥=s | Mo
All samples received within sufficient hald time? | ¥&s | Na
VOC samples have zzro headspace? | Fes | Na ¢t Apciicanle |
Other opservations:

- Variance Documentation:
ntzct Person: - Dzte/Time: Contactad by:
rding:

=
[81=]
z

(li (J

Corrective Action Taken:

“ Sample bettles intact?
A
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2600 West 1-20 East - Odessa, Texaxy 79765

Ahalytical Report

Prepared for:
Roy Rascon

Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site

Project Number: None Given

Location: None Given

Lab Order Number: 6A17001

Report Date: 01/18/06




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site

Project Number: None Given
Project Manager: Roy Rascon

Fax: (505) 397-1471

Reported:
01/18/06 11:31

ANALYTICAL REPORT FOR SAMPLES

l Sample ID Laboratory ID Matrix Date Sampled Date Received
#26 @ 2 bes 6A17001-01 Soil 01/11/06 13:05 01/17/06 08:00

#25 @ 2 bgs 6A17001-02 Soil 01/11/06 13:00 01/17/06 08:00

© #35 @ I' bgs 6A17001-03 Soil 01/11/06 14:10 01/17/06 08:00
“ 437 @ S bes 6A17001-04 Soil 01/10/06 14:00 01/17/06 08:00
#30 @ 3' bes 6A17001-05 Soil 01/12/06 09:15 0117/06 08:00

#29 @ 3' bgs 6A17001-06 Soil 01/12/06 09:11 0117/06 08:00

#40 @ 5 bgs 6A17001-07 Soil 01/12/06 11:30 01/17/06 08:00

#31 @ 3' bes 6A17001-08 Soil 01/12/06 10:30 01/17/06 08:00

# @ 1' bgs 6A17001-05 Soil 01/13/06 10:50 01/17/06 08:00

#5 @ 1 bgs 6A17001-10 Soil 01/13/06 10:55 01/17/06 08:00

# @ I bgs 6A17001-11 Soil 01/13/06 11:00 01/17/06 08:00

#11 @ 1" bgs 6A17001-12 Soil 01/13/06 11:05 01/17/06 08:00

#18 @ 1" bgs 6A17001-13 Soil 01/13/06 13:05 01/17/06 08:00
Blend #1 6A17001-14 Soil 01/13/06 13:06 01/17/06 08:00
Blend #2 6A17001-15 Soil 01/13/06 01/17/06 08:00

Page 1 of 7
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| il Rice Operating Co. ' ‘ Project: ABO-Apache LA Leak Site : Fax: (505) 397-1471
1 | 122 W. Taylor Project Number: None Given .~ : Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon : . 01/18/06 11:31

\ Organics by GC

Environmental Lab of Texas

Reporting .
Analyte Result Limit Units Dilution  Batch Prepared Analyzed Method Notes
#25 @ 2' bgs (6A17001-02) Soil
| Gasoline Range Organics C6-C12 ND 10.0 mgkg dry 1 EA61709  01/17/06 01/17/06 EPA 8015M
r Diesel Range Organics >C12-C35 ND 10.0 " " " " "
Total Hydrocarbon C6-C35 ND 10.0 " " " " " "
Surrogate: [-Chlorooctane 97.0 % 70-130 o " " "
Surrogate: 1-Chlorooctadecane 86.6 % 70-130 4 " " "
#29 @ 3' bgs (6A17001-06) Seil
I|I Gasoline Range Organics C6-C12 ND 10.0 mgkg dry 1 EA61709  01/17/06 01/17/06 EPA 8015M
Diesel Range Organics >C12-C35 ND 10.0 " " " ) " " "
' Total Hydrocarbon C6-C35 ND 10.0 " " " “ “ "
| Surrogate: [-Chlorooctane . 104 % 70-130 " " 4 "
Surrogate: I-Chlorooctadecane 924 % 70-130 ” " " "
||H #40 @ 5 bgs (6A17001-07) Soil
Gasoline Range Organics C6-C12 ND 10.0 mgkg dry 1 EAGI709  01/17/06 01/17/06 EPA 8015M
Diesel Range Organics >C12-C35 ND 10.0 " " " " " "
I" Total Hydrocarbon C6-C35 ND 10.0 " - " " " "
Surrogate: [-Chlorooctane . 99.8 % 70-130 " " " "
I’I Surrogate: 1-Chlorooctadecane 884 % 70-130 " " " "
#1 @ 1' bgs (6A17001-09) Soil
Gasoline Range Organics C6-C12 ND 100 mg/kg dry 1 EA61709  01/17/06 01/17/06 EPA 8015M
“ Diesel Range Organics >CI12-C35 192 10.0 " " " " . "
Total, Hydrocarbon C6-C35 192 10.0 " " " " " "
1 Surrogate: 1-Chlorooctane 101 % - 70-130 - " ” "
l Surrogate: [-Chlorooctadecane 89.6 % 70-130
Environmental Lab of Texas The results in this report applv to the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

with written approval of Environmemal Lab of Texas.
Page 2 of 7

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




122 W. Taylor Project Number: None Given : Reported:
Hobbs NM, 88240 Pr()jec[ Managerj R()y Rascon 01/18/06 11:31

II Rice Operating Co. Pr;).iect: ABO-Apache LA Leak Site Fax: (505) 397-1471
I|| General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

: Reporting .
! - ) .
' “; Analyte ’ Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
L H6 @ 2 hgs (6A17001-01) Soil
ml Chioride 995 200  mghke 40 EAGI708  01/17/06 01/17/06 EPA 300.0

#25 @ 2' bgs (6A17001-02) Soil

Chieride 1280 250 mghkg 50 EA61708  01/17/06 01/17/06 EPA 3000
% -Moisture 4.9 0.1 % I EA6I801  01/17/06 01/18/06 % calculation

#35 @ 1' bgs (6A17001-03) Soil

Chloride 2130 250 mgkg 50 EA61708  01/17/06 01/17/06 EPA 300.0

#37 @ 5 bgs (6A17001-04) Soil

#30 @ 3' bgs (6A17001-05) Soil

II Chloride 594 100 mg/kg 20 EA61708  01/17/06 01/17/06 EPA 3000

Chloride 1410 250  melkg 50 EA61708  01/17/06 01/17/06 EPA 3000
#29 @ 3' bgs (6A17001-06) Soil
Chioride ’ 1480 250 mghkg 50 EA61708  01/17/06 01/17/06 EPA 300.0
% Moisture 5.0 . 0.1 % 1 EA61801  01/17/06 01/18/06 % calculation
I" #40 @ 5' begs (6A17001-07) Soil
Chloride o 1440 250 mg/kg 50 EA61708  01/17/06 01/17/06 EPA 3000
I' % Moisture : 6.2 0.1 % 1 EA6I801  01/17/06 01718/06 % calculation
#31 @ 3' bgs (6A17001-08) Soil
I|' Chioride 1060 250  mghkg 50 EAG61708  01/17/06 01/17/06 EPA 500.0
#1 @ 1' bgs (6A17001-09) Soil
- hY
Chloride 214 100 mg/ke 20 EA61708  01/17/06 01/17/06 EPA 3000
Il % Moisture 4.2 0.1 % ) EAG1801  01/17/06 01/18/06 % calculation
“ Environmental Lab of Texas The resulis in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,
'|I with written approval of Environmemal Lab of Texas. Page 3 of 7

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471

122 W. Taylor .Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 01/18/06 11:31

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

#5 @ 1' bgs (6A17001-10) Soil

Chloride 867 250  mgke 50 EA61708  01/17/06 01/17/06 EPA 300.0

#6 @ 1' bgs (6A17001-11) Soil

Chloride 594 . 200 mgkg 40 EAG1708  01/17/06 01/17/06 EPA 300.0

#11 @ 1' bgs (6A17001-12) Soil

Chloride 688 . 200  mgke 40 EAGI708  01/17/06 01/17/06 EPA 300.0

. ' Reporting . -
“ Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes

#18 @ 1' bgs (6A17001-13) Soil

Chloride 334 10,0 mg/ke 20 EA61708  01/17/06 01/17/06 EPA 3000
]
Blend #1 (6A17001-14) Soil
l’l Chloride 322 100 mglke 20 EAGI708  01/17/06 01/17/06 EPA 300.0
Blend #2 (6A17001-15) Soil
“ Chloride - 356 10,0 mg/ke 20 EA6I708  01/17/06 01/17/06 EPA 3000
Al
Environmental Lab of Texas The resulis in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirery,
!|I with written approval of Environmental Lab of Texas. Page 4 of 7
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 ) Project Manager: Roy Rascon 01/18/06 11:31
III Organics by GC - Quality Control .
Environmental Lab of Texas
Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA61709 - Solvent Extraction (GC)
III Biank (EA61709-BLK1) : Prepared & Analyzed: 01/17/06
Gasoline Range Organics C6-C12 ND 10.0 mg/kg wet
Diesel Range Orgamcs >C12-C35 ND -10.0 "
Total Hydrocarbon C6-C35 ND 10.0 "
Surrogate: 1-Chloroociane 539 mg/kg 50.0 ) 108 70-130
Surrogate: 1-Chlorooctadecane 49.7 - " 50.0 99.4 70-130 B
LCS (EA61709-BS1) ’ Prepared & Analyzed: 01/17/06
Gasoline Range Organics C6-C12 445 10.0 mg/kg wet 500 89.0 75-125
Diesel Range' Organics >C12-C35 534 10.0 " 500 - 107 75-125
Total Hydrocarbon C6-C35 979 10.0 " 1000 97.9 75-125
III Surrogate: .lv(;'hlor(mclane 320 mg/kg 50.0 104 70-130
Surrogate: 1-Chlorooctadecane 418 ’ " 50.0 83.6 70-130
Calibration Chcck.(EA61709-CCVI) B Prepared: 01/17/06  Analyzed: 01/18/06
Im Gasoline Range Organics C6-C12 478 mg/kg 500 95.6 80-120
Diesel Range Organics >CI12-C35 594 . 500 119 80-120
Total Hydrocarbon C6-C35 1070 " 1000 107~ 80-120
Surrogate: 1-Chloroociane 59.0 " 50.0 118 70-130
Surrogate: 1-Chlorooctadecane 47.8 " 3000 95.6 70-130
Matrix Spike (EA61709-MS1) Source: 6A17001-02° Prepared & Analyzed: 01/17/06
| Gasoline Range Organics C6-C12 480 100 mg/kg dry 526 ND 91.3 75-125
: ‘ Diesel Range Organics >C12-C35 579 10.0 " 526 ND 110 75-125
Total Hydrocarbon C6-C35 1060 10.0 " 1050 ND 101 75-125
Surrogate: 1-Chlorooctane 37.6 mg/kg 30.0 115 70-130.
Im Surrogate: 1-Chlorooctadecane 46.6 " 30.0 93.2 70-130
Matrix Spike Dup (EA61709-MSD1) Source: 6A17001-02 Prepared & Analyzed: 01/17/06
Gasoline Range Organics C6-C12 . 480 10,0 mg/kg dry 526 ND 91.3 75-125 0.00 20
lln Diesel Range Organics >C12-C35 583 10.0 N 526 ND 111 75-125 0.688 20
Total Hydrocarbon C6-C35 1060 10.0 A 1050 ND 101 75-125 0.00 20
Surrogaie: 1-Chlorooctane 57.6 mg/kg 50.0 113 70-130
SIII‘I'U;,;(IIL’J 1-Chlorvociadecane 47.1 " 30.0 94.2 70-130
1
qll ' .
Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples

received in the lahoratorv. This analviical report must he reproduced in its entirety,
with written approval of Environmenmal Lab of Texas.
|H rr ’ ’ Page 5 of 7

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon - 01/18/06 11:31
lll General Chemistry Parameters by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
) Reporting ' Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA61708 - Water Extraction
Blank (EA61708-BLK1) ' Prepared & Analyzed: 01/17/06 '
Chloride ND 0500  mg/kg
LCS (EA61708-BS1) ‘ ' Prepared & "Analyzed: 01/17/06
III Chioride 8.48 mg/L 10.0 84.8 80-120
Calibration Check (EA61708-CCV1) Prepared & Analyzed: 01/17/06
- Chioride 8.71 - mg/L 10.0 87.1 80-120
Im Duplicate (EA61708-DUPI) Source: 6A16008-01 Prepared & Analyzed: 01/17/06
Chloride 3020 500  mgke 3010 0332 20
IIH Batch EA61801 - General Preparation (Prep)
Blank (EA61801-BLK1) Prepared: 01/17/06  Analyzed: 01/18/06
% Solids 100 %
Duplicate (EA61801-DUP1) Source: 6A17001-02 Prepared: 01/17/06  Analyzed: 01/18/06
% Solids 952 - % - 95.1 0.105 20
Duplicate (EA61801-DUP2) Source: 6A17009-01 Prepared: 01/17/06 . Analyzed: 01/18/06
lm % Moisture 13.9 0.1 % 121 ©138 20
|
Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

Page 6 of 7

H1 with written approval of Environmenial Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-147i
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 . Project Manager: Roy Rascon 01/18/06 11:31

DET

ND
NR
dry
RPD
LCS
MS

Dup

Notes and Definitions

Analyte DETECTED
Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample resuits reported on a dry weight basis

Relative Percent Difference
Laboratory Control Spike

Matrix Spike

Duplicate

20N lrn
., A

2
Report Approved By: Date: 1/18/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director La Tasha Cornish, Chemist
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain

information that is privileged -and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas

The results in this report apply 10 the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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g Environmental Lab of Texas
Variance / Corrective Action Report — Sample Log In

Client: Rice OP(;&(&FA%,&)

Date/Time ov-1i-ole @ OB00

Order#  LAVOON

Initizls: T

Sample Receipt Checklist

Tamperature ¢f container/cooter? Yesol Mo [ C |
Shicping cortaing/cooler in goed condition? e | Mo |
Custody Sezls intact en shipping container/cogler? T | Mo Mctoresent |
Custocy Sesls intact on sample bottles? Yes | No C Mot pres=my
Chain of custcdy present? &Es | N ;
Sampie Instrucicns complete on Chain of Cusiody? (Yz» | No S
| Chzin of Cusicdy sicred when relinguished and recaiveg? : CYE b No :
Chain cf cusicgy agress with sample label(s) (e | No |
Contzine: lekels Ie:wcle and intact? ER No |
III zmple Matrix and creserties same 85 on chain of custcdy? (=1 Na ]
Samrles in grozer cantainer/botile? Y25 | No !
§ Szmpies proceny prc=efveﬁ7 Yeso| No !
| Szmple Ecitles intact? ¥z31 Ne |
I'[ Freservai:ions cccumenied on Chain cf Custody? (¥z5)| No i
Centairerss decementzd on Chain of Custody? (ﬁr‘%j@ | No | o i
Suficient samcle amcunt for indicaied tesi? el No | i
All szmples received within sufiicient hold time? Yes )| No ;
VOC samcles have z210 headsgacae? Yes’! No Nci Acclicable |

lll Other opserveiions:

- Variance Documentation:
Centact Person: - DateTime: Contacted by:
Il Regerding:

Corrective Action Taken:




— NVIRONMENTAL
" LAB OF

12600 West 1220 East - Ordessa, Texas 79708

Analytical Report

Prepared for:

Rby Rascon
Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site

Project Number: None Given

Location: None Given

Lab Order Number: 6A17001

Report Date: 01/18/06




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 01/18/06 09:45

ANALYTICAL REPORT FOR SAMPLES

| Sample ID Laboratory 1D Matrix Date Sampled Date ReceivedJ

#37 @ 5' bgs : 6A17001-04 Soil 01/10/06 14:00 01/17/06 08:00

#40 @ S bgs ) 6A17001-07 Soil 01/12/06 11:30 01/17/06 08:00
Page 1 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. . Project: ABO-Apache LA Leak Site
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Roy Rascon

Fax: (505) 397-1471

Reported:
01/18/06 09:45

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
#37 @ 5' bgs (6A17001-04) Soil
Chloride - 594 10.0  mg/kg 20 EA61708  01/17/06 01/17/06 EPA 300.0
H40 @ 5' bgs (6A17001-07) Seil
Chloride 1440 250  mg/kg 50 EAGI708  01/17/06 01/17/06 EPA 3000
% Moisture 6.2 ) 0.1 % . 1 EA61801 01/17/06 01/18/06

% calculation

Environmental Lab of Texas

The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (4

-~

2

2) 563-1800 - Fax (432) 563-1713

Page 2 of 4




i ||l
Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 01/18/06 09:45
III General Chemistry Parameters by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
Reporting Spike - Source _ Y%REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
: Batch EA61708 - Water Extraction
lll Blank (EA61708-BLK1) . Prepared & Analyzed: 01/17/06
Chloride , ND 0500  mg/kg
LCS (EA61708-BS1) Prepared & Analyzed: 01/17/06
'Il Chloride ) ) .48 mg/L 10.0 84.8 80-120
Calibration Check (EA61708-CCV1) Prepared & Analyzed: 01/17/06
Chloride 8.71 ) mg/L 10.0 87.1 80-120
l' Duplicate (EA61708-DUP1) Source: 6A16008-01 Prepared & Analyzed: 01/17/06
Chloride 3020 500  mglkg 3010 0.332 20
ll Batch EA61801 - General Preparation (Prep)
Blank (EA61801-BLK1) - Prepared: 01/17/06  Analyzed: 01/18/06
% Solids 100 %
||I, Duplicate (EA61801-DUP1) Source: 6A17001-02 Prepared: 01/17/06  Analyzed: 01/18/06
% Solids 952 % 95.1 0.105 20
I
|
Environmental Lab of Texas The results in this report apply 1o the sampies analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

with written approval of Environmemal Lab of Texas.
pproval o ! Page 3 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

’




Rice Operating Co. Project: ABO-Apache LA Leak Site . Fax: (505) 397-1471
122 W. Taylor Project .Number: None Given Reported:
Hobbs NM, 88240 Project Manager; Roy Rascon 01/18/06 09:45

Notes and Definitions

DET Analyte DETECTED

NR Not Reported

dry Sample results reported on a dry weight basts
RPD Relative Percent Diffcrencle

LCS Laboratory Control 'Spike

MS Matrix Spike

Dup Duplicate

I' ND Analyte NOT DETECTED at or above the reporting limit

| Eoﬁm d K Sbuds

|l Report Approved By: Date: 1/18/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director  LaTasha Cornish, Chemist
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed. and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its cntirety,

Page 4 of 4

with written approval of Environmenmal Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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l.' Environmental L.ab of Texas
II Variance | Corrective Action Report— Sample Log-In

Client: Rice og\e{a*ﬁr\% Co.

Dete/Time: o\-1m-0L @ OpBCo

Orderg _ GATI0ON

Initizls: T

II ' Sample Receipt Checklist

Temperziure of containar/cooier?. Yeso) No | o5 C 1
| Snicoing container/cscler in goed conditicn? Yess | Mo 7
Custpdy Ssals intact on shipginc container/cocler? ¥e» | No - |
Custedy Sezls intzct cn sample botiles? Yes | Mo i
| Chain of cusicdy presant? G=s | No !
| Semcle Instrucicns ccmpleie on Chain of Cusicdy? (Y2 | No :
l Chain of Cusicey sicred when relinquished and recsived? YE5 | No - i
| Chain ¢f custccy agrees with sampie [2bel(s) [N : !
| Centainer lztels legitle and intact? Yz | No |
Sample Matrix and procerties seme &s on chcm of CL.SLCF“/'-) (y&s| No |
Samoles in proce: ceniziner/bottie? =% | No I
Samepies proceriv presenved? Yeso! Mo !
Samcle teitles intact? (&2 No | |
Freservaiions cecumentsd cn Crain of Cestody? | %5331 No | i
Containara decumenisd on Chain of Custcdy? vZ5y | Mo ' i
Suificent samcle amcurnit for indicated test? es)| No i
£l sampies recaived within sufiicient hold tnme’? Tes)| No :
VOO samcles have zzr0 headsgace? Q@;)I No Neot Azclicable )

Other oose rvauor.w

Variance Documentation:
Contzct Pe»‘:on: - giefTIime: Contacted by:
Regarding :

Corrective Action Teken:




« NVIRONMENTAL |
" LAB OF

12600 West 1-20 East - Odessa, Texas 79765

Analytical Report

Prepared for:
Roy Rascon

Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given

Location: None Given

Lab Order Number: 6A23001

Report Date: 01/25/06




II Rice Operating Co. . Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor ' Project Number: None Given Reported:
Hobbs NM, 88240 . Project Manager: Roy Rascon 01/25/06 09:30
III ANALYTICAL REPORT FOR SAMPLES
- I Sample ID Laboratory ID Matrix Date Sampled Date Received
III N #35@ 2' bgs 6A23001-01 Soil ‘ 01/18/06 14:45 01/20/06 17:00
#9@ 2' bgs 6A23001-02 Soil 01/17/06 11;05 01/20/06 17:00
#063@) 5 bgs 6A23001-03 Soil 01/18/06 12:30 01/20/06 17.00 .
Ill #35@ ' bes 6A23001-04 Soil 01/18/06 07:50 01/20/06 17:00
#32@ 2' bgs - 6A23001-05 Soil 01/17/06 13.30 01/20/06 I7:06
#31@ 5 begs 6A23001-06 Soil 01/19/06 15:15 ()1/26/06 17:00
IIH #3 pile 6A23001-07 Soil 01/20/06 08:20 . 01/20/06 17:00
#25@ 4'.bgs - 6A23001-08 ‘ Soil 01/19/06 15110 01/20/06. 17:00
IIH #36@ 5" bgs ’ . 6A23001-09 Soil 01/20/06 08:18 01/20/06 17:00
#56@ S' bgs 6A23001-10 ) Soll 01/19/06 12:35 01/20/06 17:00
#29@ S bgs : 6A23001-11 ‘S()il 01/19/06 10:40 01/20/06 17:00
Illl #60@ 5' bes 6A23001-12 ° Soil ) 01/18/06 08:30 01/20/06 1‘7:00
Pile #4 6A23001-13 Soil 01/20/06 07:45 01/20/06 17:00
III] #33@ 2 begs 6A23001-14 Soil 01/17/06 13:30 01/20/06 17:00 }
#54@ 3' begs 6A23001-15 Soil 01/19/06 14:10 01/20/06 17:00 . ‘
#30@ 5 bgs 6A23001-16 Soil 01/19/06 12:55 01/20/06 17:00 |
IIH #10@ 2' bgs 6A23001-17 Soil 01/17/06 11:15 01/20/06 17:00
#61@ 5 bgs 6A23001-18 Soil 01/18/06 08:35 01/20/06 17:00
| \
||H Page 1 of 5
\
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
I \




|
|
| Rice Operating Co. Project; ABO-Apache LA Leak Site fax: (505) 397-1471
122 W. Taylor Project Number: None Given . Reported:
’ Hobbs NM, 88240 Project Manager: Roy Rascon ) 01/25/06 09:30
III General Chemistry Parameters by EPA / Standard Methods
Environmental Lab of Texas )
Reporting
Analyte Result Limit  Units Dilution Batch Prepared Analyzed Method Notes
#35@ 2' bgs (6A23001-01) Soil
ill Chloride 1140 250 mgkg 50 EA62501  01/24/06 01/24/06 EPA 300.0
#9@ 2' bgs (6A23001-02) Soil
III Chloride 1040 200 mghkg 40 EA62501  01/24/06 01/24/06 EPA 300.0
#63@ 5' bgs (6A23001-03) Soil
IIH Chloride 1170 200  mpkg 40 EA62501  01/24/06 01/24/06 EPA 300.0
#55@) 5' bgs (6A23001-04) Soil
Illl Chloride 1470 250  mphke 50 EA62501  01/24/06 01/24/06 EPA 3000
#32@ 2' bgs (6A23001-05) Soil
lll] Chloride 1020 250  mgkg 50 EAG2501  01/24/06 01/24/06 EPA 3000
#31@ 5' bgs (6A23001-06) Soil
m Chloride 1380 250  mg/kg 50 EAG2501  01/24/06 01/24/06 EPA 300.0
#3 pile (6A23001-07) Soil
|m Chloride 250 100 mg/kg 20 EA62501  01/24/06 01/24/06 EPA 300.0
#25@ 4' bgs (6A23001-08) Soil
II] Chloride 1170 250  mphkg 50 EA62501  01/24/06 01/24/06 EPA 3000
#36@) S5' bgs (6A23001-09) Soil
Chloride 2120 250  mghkg 50 EA62501  01/24/06 01/24/06 EPA 300.0
1 ’ .
#56@ 5' bgs (6A23001-10) Soil
II!I, Chloride 1640 250  mg/kg 50 EA62501  01/24/06 01/24/06 EPA 300.0
#29@ 5' bgs (6A23001-11) Soil
||Il Chloride 933 100 mgke 20 EA62501  01/24/06 01/24/06 EPA 300.0
Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

Page 2 of 5

' with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given - Reported:
Hobbs NM, 88240 A Project Manager: Roy Rascon 01/25/06 09:30

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting .
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
#60@ 5' bgs (6A23001-12) Soil
Chloride 1360 200 mghkg 40 EA62501  01/24/06 01/24/06 EPA 300.0
Pile #4 (6A23001-13) Soil
Chloride 261 10.0 -~ mg/kg 20 EA62501  01/24/06 01/24/06 EPA 300.0
#33@ 2' bgs (6A23001-14) Soil
Chloride 809 100 mgkg - 20 EA62501  01/24/06 01/24/06 EPA 300.0
#54@ 3' bgs (6A23001-15) Soil
: Chloride 962 200 mgkg 40 EA62501  01/24/06 01/24/06 EPA 300.0
|
#30@ 5' bgs (6A23001-16) Soil
um Chloride 730 100 mgke 20 EA62501  01/24/06 01/24/06 EPA 300.0
' #10@ 2' bgs (6A23001-17) Soil
ﬂm Chloride 1050 200 mgke 40 EA62501  01/24/06 01/24/06 EPA 300.0
#61@ 5' bgs (6A23001-18) Soil
Chioride ) 1380 20,0  mghke 40 EAG2501  01/24/06 01/24/06 EPA 300.0
|
Hl
-
Environmental Lab of Texas The resuls .in this report apply 10 the samples analvzed in accordance with the samples

received in the laboratorv. This analvtical report must be reproduced in its entirety,

with writien approval of Environmenial Lab of Texas. Page 3 0of §

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. ‘ Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager; Roy Rascon . 01/25/06 09:30

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas _ -

i

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA62501 - Water Extraction
Blank (EA62501-BLK1) Prepared & Analyzed: 01/24/06
" Chloride ND 0.500  mg/kg -
LCS (EA62501-BS1) Prepared & Analyzed: 01/24/06
Chloride 8.29 0.500 mg/kg 10.0 829 80-120
Calibration Check (EA62501-CCV1) ) Prepared & Analyzed: 01/24/06
; Chloride 8.59 mg/L 10.0 859 80-120
i .
i‘ Duplicate (EA62501-DUPI1) Source: 6A23001-01 Prepared & Analyzed: 01/24/06
Chioride 1090 25.0 mg/kg 1140 ' 4.48 20
i
|
0 ) -
4‘ ‘
il
Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,
) ﬁlﬁ with written approval of Environmental Lab of Texas. Page 4 of 5

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. "Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM. 88240 Project Manager: Roy Rascon 01/25/06 09:30

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike

MS Matrix Spike

Dup Duplicate

Eaﬁm d K\/V&“&

Report Approved By: Date: 1/25/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey. Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Direclor LaTasha Cornish, Chemist
Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify. us immediately at 432-563-1800.

Environmental Lab of Texas The resulis in this report apply 1o the samples analyzed in accordance with the samples

received in the laboraiory. This analvtical report must be reproduced in its entirety,

Page 5 of 5

with awritten approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Envxronmental Lab of Texas
Variance [ Corrective Action Report— Sample Log- In

a=n wm 4E
o O ;

PRSN S
lient: : g’f"{/ e (8.
/ S \ s
ste/Time: {( (2000 (7:000
Order & ({914’2%(3@ (
m Initizls: Gf/,&\
Il Sample Receipt Checkhst
emgerature of container/cocler? Yes Mo 2.0 C
Shipping centainer/cooler in cocd condition? ¥ Mo
Custody Seals intact on shipping contzsiner/cogler? ] )4&5 No Mot present
Ill Custody Sezls intact on sample Eotiles? s | Mo Mot present
Chazin of custcdy presant? : yes | Mo
Sample Instruciions complete on Chamn of Custody? o Yes | No
IIB Cnazin of Custedy sicned when relinquished and recaiyed? Yes No |
Chazin of custccy agrees with sample [zbal(s) Y22 | No |
Container lzte!s legitle and intact? Y25 | No
Sampiz Matrix 2nd procerties same as on chain of cusicdy? Y5 | No
III! Szmples in procer contziner/tottle? ¥zs | No |
Sampies croceriy preserved? | ves | Ne |
Sample bottles intact? | Y25 | No
l’ Fresarvations decumeantad on Chain of Custody? Y25 | No
) Containers decumented on Chain of Custody? Yes | No
Suficient sample amcunt for indicated test? Yis, | No
All samples received within sufiicient hold time? ¥ED | No
' VOC samples have z2ro headspaca? Yes | No | NetFechesdls
| ——

Other observetions:

%‘%%%

- Variance Documentation:
Centact Ferson: - atefTime: . Contacted by:
ecardi

Corrective Action Taken:




NVIRONM

26040 West 1228 East - Odessa, Texay 79768

Analytical Report

Prepared for:

Roy Rascon
Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site

Project Number: Remediation

Location: None Given

Lab Order Number: 6A24004

Report Date: 01/26/06




Rice Operating Co.

122 W, Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site Fax: (505) 397-1471

Project Number: Remediation
Project Manager: Roy Rascon

Reported:
01/26/06 15:20

ANALYTICAL REPORT FOR SAMPLES

l Sample 1D " Laboratory ID Matrix Date Sampled Date Received
Pile #! Blended 6A24004-01 Soil 01/23/06 12:50 01/24/06 08:00
Pile #2 Biended 6A24004-02 Soil 01/23/06 14:45 . 01/24/06 08:00

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 1 of 4




Rice Operating Co. . (Project: ABO-Apache LA Leak Site
122 W. Taylor Pr()ject Number: Remediation
Hobbs NM, 88240 Project Marager: Roy Rascon

Fax: (505) 397-1471

Reported:
01/26/06 15:20

General Chemistry  Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting 7
Analyte Result Limit  Units Dilution  Batch - Prepared Analyzed Method Notes
Pile #1 Blended (6A24004-01) -Soil
Chloride 288 100 mgke 20 EA62404  01/25/06 01/26/06 EPA 300.0
Pile #2 Blended (6A24004-02) Soil
Chloride 244 100 mgke 20 EAG2404  01/25/06 01/26/06 EPA 300.0
Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples
received in the Iahoratory. This analviical report musi be reproduced in its entirety,
with written approval of Environmental Lab of Texas. Puge 2 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: Remediation Reported:
Hobbs NM, 88240 ‘Project Manager: Roy Rascon 01/26/06 15:20

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source Y%REC RPD R
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA62404 - Water Extraction
Blank (EA62404-BLK1) Prepared: 01/25/06  Analyzed: 01/26/06
Chloride ND 0.500 mg/kg
LCS (EA062404-BS1) ] Prepared: 01/25/06  Analyzed: 01/26/06
Chloride. 831 0500 - mg/kg 10.0 83.1 80-120
Calibration Check (EA62404-CCV1) ' Prepared: 01/25/06  Analyzed: 01/26/06
Chloride 8.24 mg/L 10.0 824 80-120
Duplicate (EA62404-DUPI1) Source: 6A24003-01 Prepared: 01/25/06  Analyzed: 01/26/06
Chioride 348 10.0 mg/kg 327 6.22 120
Eavironmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in s entirety,

with written approval of Environmental Lab of Texas. -
Page 3 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site Fax: (503) 397-1471
Project Number: Remediation Reported:
Project Manager: Roy Rascon 01/26/06 15:20

DET
ND
NR
dry
RPD
LCS
MS

Dup

Anaiyte DETECTED

Notes and Definitions

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Laboratory Control Spike
Matrix Spike

Duplicate

Report Approved By:

E&Qm d K Sbuds

Date: 1/26/2006

Raland K. Tuttle, Lab Manager
Celey D. Keene, Lab Director, Org. Tech Director  LaTasha Cornish, Chemist
Peggy Allen, QA Officer

Jeanne Mc Murrey, Inorg. Tech Director

Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed. and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas

12600

The results in this report apply 1o the samples analvzed in accordance with the samples
received in the lahoratory. This analvtical report must he reproduced in its entirety,

Page 4 of 4

with writien approval of Environmental Lab of Texas.

West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Environmental Lab of Texas
Variance / Corrective Action Report — Sample Log-In

l
llc lient Vite O{y,
1
I

Date/Time: l!ZA!CU ¥.00
Orders - ATA00 ¢

v
[nitials: UC"

|l Sample Receipt Checklist -
@0 Temgeraiure of container/cooler? Yzs | Mo {.

g 5 C |
Shipping contzined/cocler in gocd candition? ¥es | Mo |
Custody Seais intact cn shipping container/ccoler? RS Mot p resent |
lll Custcdy Seals intact cn sample tottles? e Mo ‘Mot presan i
Chaln of custcdy present? s No |
=mpie insiruciions completa on Chain of Custedy? = | Mo i
IIChcm of Custcdy signed when relinquished and racaivec? ¥ | No |
Chain cf custocy agrees with sample Igbel(s) = | No |
Contairer labels legitle and intact? Y9 | No |
Szmple Matrix and progerties same s on chain of cusiody? Y= | No |
II Samples in procer container/tatte? Y= | Mo |
Szmgies procerly presarved? | ¥%6 | No ;
Sample bottles intact? [ 3 | No
mFretewa fons decumenied en Cram cf Custody? | ¥28 | No ;
Caontainers decumenied on Chain of Custedy? 25 | No i
Sufiicient sample amcunt for indicated test? ¥=s | No ]
All samples received within sufficient hold time? ¥zs | No :
'l VOC samples have zsre headspaca? [ ¥2» | No | NctAgcclcanle |

Other abservetions:

- Va 'ance Documentation:
Centact Person. - DatefMime: . Contacted by:
Regaraing:

Corrective Action Taken:




- §MENTM
" LAB OF ©

12000 West 1220 East - Odessa, Texas 79768

Analytical Report

Prepared_for:

Roy Rascon
Rice Operating Co.
122" W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given

Location: None Given

Lab Order Number: 6B01009

Report Date: 02/06/06

5




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site

Project Number: None Given
Project Manager: Roy Rascon

Fax: (505) 397-1471

Reported:
02/06/06 17:06

ANALYTICAL REPORT FOR SAMPLES

Sample 1D

Laboratory ID Matrix Date Sampled

Date Received

Pile #6

6B01009-01 Soil 01/27/06 15:00

01/31/06 19:40

12600 West 1-20 East - Odessa, Texas 79705 - (4

o

N

2) 563-1800 - Fax (432) 563-1713

Page 1 of 4




Rice Operating Co. . Project: ABO-Apache LA Leak Site
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Roy Rascon

Fax: (505) 397-1471

~ Reported:
02/06/06 17:06

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
Pile #6 (6B01009-01) Soil
Chloride 623 100 mg/kg 20 EB60608  02/03/06 02/06/06 EPA 3000
Environmental Lab of Texas The resulis in this report apply to the samples analyzed in accordmice with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

Page 2 of 4

12600 West I-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




1

Rice Operating Co.

122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given
Project Manager: Roy Rascon

Fax: (505) 397-1471

Reported:
02/06/06 17:06

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Resuit Limit Units Level Result %REC Limits RPD Limit Notes
Batch EB60608 - Water Extraction
Blank (EB60608-BLK1) Preparéd: 02/03/06  Analyzed: 02/06/06
Chloride ND 0.500 mg/kg
LCS (EB60608-BS1) Prepared: 02/03/06  Analyzed: 02/06/06
Chloride 8.98 mg/L 10.0 89.8 80-120
Calibration Check (EB()O608—CCV]) Prepared: 02/03/06  Analyzed: 02/06/06
Chlonde 9.05 mg/L 10.0 90.5 80-120
Duplicate (EB60608-DUP1) Source: 6B01006-03 Prepared: 02/03/06  Analyzed: 02/06/06
Chloride 200 10.0 mg/kg 200 0.00 20

Environmental Lab of Texas

The resulis in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

Page 3 of 4
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Rice Operating Co. Project: ABO-Apache LA Leak Site . Fax: (505) 397-1471
122 W. Taylor ) Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 02/06/06 17:06

DET

ND

NR

RPD

LCS

MS

Dup

Report Approved By:

Raland K. Tuttle, Lab Manager

Notes and Definitions
Analyte DETECTED
Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Laboratory Control Spike
Matrix Spike

Duplicate

E&ﬁm d K Sbds

Date: 2/6/2006

Jeanne Mc Murrey, Inorg. Tech Director

Celey D. Keene, Lab Director, Org. Tech Director  LaTasha Cornish, Chemist

Peggy Allen, QA Officer

Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately ét 432-563-1800.

Environmental Lab of Texas

The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratorv. This analviical report mmust be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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, Environmental Lab of Texas
ll- ~ Variance/ Corrective Action Report - Sample Log-In

Client. [;{"(\qa, ()F’
Dzte/Time: (7%! i '{ 46

II'O( er & (abe[OO?
|

. f ti
Initizls: (/ '

Sample Receipt Checklist

Temperzture of container/cocler? Yes No O C
Sripcine container/ccoler in cocd condition? Yoo Mo
Custpdy Seals intact cn shipping container/ccoler? Yes | Mo {
Custicdy Sezls inisct on sample totiles? v | Mo | th presant
Chain of cusicdy present? : ¥es | No |
III Sampie Insiruciicas camplete on Chain of Custody? Yes | Mo |
Chain of Cusicgy signad when relinguished and receiveg? ’ Xes | No
Chain ¢f custedy agreas with semiple label(s) d=s | No
wcun{alne' lzpe's legible and iniect? ¥s | No |
Szmgle Mairix and procerties same s on chain of cusicdy? ygg | No |
Samoles in croce: contzinedbotile? | ¥Yas | Ne
\.smplec trocerly preserved? dos | No
| Samgle bottles intact? Yas | No
Fraservations cccumented on Ciiain of Cusiody? [ Yas 1 Mo |
COF\IclI‘-é.’S decumented on Chzin of Custedy? | ¥25 | No |
Ilr Sufficient semcle ameunt for incicated test? ¥ss | No |
f All samcles reczived within sufficient hold time? &3 | No |
[ VOC samcles have z=ro headscace? | Yes | No | ﬁm—f-*‘cﬂcc;
Other coservelions:
- Variance Documentation:
.Centzci Persont - Dee/Time: Contactzd by:
Regerding:

Corrachive Action Teken:




NVIRONMENTAL
| LAB OF

12600 West 1220 East - Odessa, Texas 79705

Analytical Report

Prépéred for:
Roy Rascon
Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given

Location: None Given

Lab Order Number: 6B07001

Report Date: 02/09/06



g

Rice Operating Co. : Project: ABO-Apache LA Leak Site Fax: (505} 397-1471
122 W. Taylor Project Number: None Giyen Reported:
Hobbs NM, 88240 ) Project Manager: Roy Rascon 02/09/06 13:41

ANALYTICAL REPORT FOR SAMPLES

l Sample ID Laboratory ID Matrix Date Sampled Date ReceivedJ

Grid 18 E. wall @ 5 6B07001-01 Soil 02/03/06 10:00 02/07/06 08:00

Grid 18 Bttm Comp. @ 5' 6B07001-02 Soil 02/03/06 10:05 02/07/06 (i8:00

Grid 18 W. wall @ §' 6B07001-03 Soil 02/03/06 10:10 02/07/06 08:00

Grid 12 E. Wall @ & 6B07001-04 Soil 02/03/06 10:15 02/07/06 08:00

Grid 12 Bttm. Comp. @ 5' 6B07001-05 Soil 02/03/06 10:20 02/07/06 08:00

©Grd 12 W. Wall @ -5' 6B07001-06 V Soil 02/03/06 10:25 02/07/06 08:00

“ Grid 10 E. wWall @ §' 6B07001-07 Soil 02/03/06 10:30 02/07/06 08.00

) Grid 10 Bttm. Comp. @ 5' 6B07001-08 Soil 02/03/06 10:35 02/07/06 08:00

l Grid 10 E. Wall @ % 6B07001-09 Soit 02/03/06 10:40 02/07/06 08:00
,
i
I
i

Page 1 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.

Project: ABO-Apache LA Leak Site

Fax: (505) 397-1471

122 W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 02/09/06 13:41
General Chemistry Parameters by EPA / Standard Methods
Environmental Lab of Texas
Reporting

Analyte Result Limit  Unnts Dilution Batch Prepared Analyzed - Method Notes
Grid Iv8 E. Wall @ 5' (6B07001-01) Soil

Chleride 200 100 mghke 20 EBG6D823  02/08/06 02/09/06 EPA 3000

Grid 18 Bttm Comp. @ 5' (6B07001-02) Soil

Chloride 863 200 mghe 40 EB60823  02/08/06 02/09/06 EPA 300.0

Grid 18 W. Wall @ 5' (6B07001-03) Soil

Chloride 791 100 mghkg 20 EB60823  02/08/06 02/09/06 EPA 300.0

Grid 12 E. Wall @ §' (6B07001-04) Soil

Chloride 807 250  mghke 50 EB60S23  02/08/06 02/09/06  EPA 3000

Grid 12 Bttm. Comp. @ 5' (6B07001-05) Soil

Chloride 1060 200  mgkg 40 EB60823  02/08/06 02/09/06 EPA 300.0

Grid 12 W. Wall @ 5' (6B07001-06) Soil

Chloride 2250 50.0  mghke 100 EB60823  02/08/06 02/09/06 EPA 3000

Grid 10 E. Wall @ 5' (6B07001-07) Seil

Chloride 1370 200 mgkg 40 EB60823  02/08/06 02/09/06 EPA 300.0

Grid 10 Bttm. Comp. @ 5§' (6B07001-08) Soil

Chioride 514 100 mgke 20 EB60823  02/08/06 02/09/06 EPA 300.0

Grid 10 E. Wall @ 5 (6B07001-09) Soil

Chloride 1720 200 mgkg 40 EB60823  02/08/06 02/09/06 EPA 300.0

Environmental Lab of Texas

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with writien approval of Environmental Lab of Texas.
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Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given . Reported:
Hobbs NM, 88240 Project Manager; Roy Rascon . 02/09/06 13:41
II General Chemistry Parameters by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
Reporting Spike Source %REC " RPD
Analyte Result Limit Units © Level Result %REC Limits RPD Limit Notes
Batch EB60823 - Water Extraction
'I " Blank (EB60823-BLK1) Prepared & Analyzed: 02/08/06
Chloride ND 0.500 mg/kg
LCS (EB60823-BS1) © " Prepared & Analyzed: 02/08/06
Il Chloride 881 0500  mg/kg 10.0 88.1 80-120
Calibration Check (EB60823-CCV1) Prepared & Analyzed: 02/08/06
Chloride ’ 922 mg/L 10.0 922 ~ 80-120
Il Duplicate (EB60823-DUP1T) Source: 6B07007-01 Prepared & Analyzed: 02/08/06
Chloride 66.2 : 5.00 me/kg 653 1.37 20
: Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratorv. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas. -
Page 3 of 4
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Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon ] 02/09/06 13:41

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported '
dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike

MS Matrix Spike

Dup Duplicate

E@Qm d Kbty

Report Approved By: Date: 2/9/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director  LaTasha Cornish, Chemist
Peggy Allen, QA Officer Sandra Sanchez, . Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have reccived this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report applv 1o the samples analvzed in accordance with the samples

received in the laboratorv. This analvtical report musi be reproduced in its entirety,

Page 4 of 4

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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l Environmental Lab of Texas
Variance / Corrective Action Report — Sample Log-In

nChGﬂt ?)i' Ce. O?ua-hgs Co.

lDatemme: OO O EPoeot

Qrder #: h OCTOO

Initizls: Srmm

Sample Recelpt Checklist ]

Temperature of container/cooler? | €es D Mo 4.0 T C
~Shipeing contzirer/cooler in gocd condition? Qes)| Mo |
Cusiody Seals intact cn shipping contasiner/cooler? 25> No bct present ]
Custedy Seals iniact on sample tottles? Gf_e‘;} Mo Mot present |
Chain of cusicdy present? - (Y3 | No |
Sampie Instructiens complete on Chain of Custedy? (Yzs)| Mo |
Chain of Cusicdy signed when relinguished and recaived? T(resd| No |
Chain of custocy sgrees with sample labal(s) esy | No |
Contziner |ztels legible and intact? (Yesy | No |
Sample Matrix and properties same s on chain ¢f cusicdy? @ No | |
Samples in precer container/toitle? (Yz33 1 No | |
Szmcies properly preserved? (¥z5y| No |
Samgle botties intact? {¥es5 No l
Prasarvations decumeanteg on Cinain ¢f Custody? g3 | No !
Coniziners decumented on Chain of Custody? dz3 | Neo i
Suficient samcle ameunt for indiczted tesi? Qes | No |
Al samgies recsived within sufficient hold time? (Yeg | No :
VOC samgles have zzsro headscace? Yes | No McrFErclicadly |

QOther gbservetions;

Variance Documentation:
ntact Pereon: - Date/Time: Contzcted by:
garding:

A0
MO

Corrective Action Taken:




W

VIRONMENTAL
LAB OF ¥

~
12600 Wesy 3-20 Enst - OQdessa, Texas 79768

Analytical Report

Prepared for:

Roy Rascon
Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO- Apache Leak
Project Number: None Given

Location: None Given

Lab Order Number: 6B(07002

Report Date: 02/13/06




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak Fax: (505) 397-1471

Project Number; None Given
Project Manager: Roy Rascon

Reported:
02/13/06 10:36

ANALYTICAL REPORT- FOR SAMPLES

I Sample 1D Laboratery ID Matrix Date Sampled Date Received
Grid 6 E. Wall @ &' 6B07002-01 Soil 102/03/06 10:45 02/07/06 08:00
Grid 6 Bottom Comp. @ §' 6B07002-02 Soil 102/03/06 10:50 02/07/06 08:00
Grid 6 W. Wall @ & 6B07002-03 Soil : 02/03/06 10:55

02/07/06 08:00

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 1 of 4




Rice Operating Co.
122 W. Taylor
Hobbs NM. 88240

Project: ABO- Apache Leak
Project Number: None Given
Project Manager: Roy Rascon

Fax: (505) 397-1471

Reported:
02/13/06 10:36

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

. Reporting
Analyte Result Limit Units Dilution  Batch Prepared Analyzed Method Notes
Grid 6 E. Wall @ 5' (6B07002-01) Soil
Chloride 209 100 mgke 20 EB61002  02/09/06 02/10/06 EPA 300.0
Grid 6 Bottom Comp. @ 5' (6B07002-02) Soil
Chloride 1140 20.0  mghkg 40 EB61002  02/09/06 02/10/06 EPA 300.0
Grid 6 W. Wall @ 5' (6B07002-03) Soil
Chloride 465 100 mghke 20 EB61002  02/09/06 02/10/06 EPA 3000

Environmental Lab of Texas

The results in this reporr apply 1o the samples analvzed in accordance with the samples
received in the laboratorv. This analviical report must be reproduced in its entirety,

with written approval of Environmemal Lab of Texas.

Page 2 of 4
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Rice Operating Co. Préject: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 02/13/06 10:36

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

‘il
1
]

Reporting, Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EB61002 - Water Extraction ]
Blank (EB61002-BLK1) » . Prepared: 02/09/06  Analyzed: 02/10/06
| Chloride ND 0500  mg/kg
- LCS (EB61002-BSt) ’ ' Prepared: 02/09/06  Analyzed: 02/10/06
“ Chloride : 8.93 mg/L_ 10.0 . 893 ) 80-120
Calibration Check (EB61002-CCV1) Prepared: 02/09/06  Analyzed: 02/10/06
Chloride 9.37 mg/L 10.0 93.7 80-120
“ Duplicate (EB61002-DUP1) Source: 6B06018-33 Prepared: 02/09/06  Analyzed: 02/10/06
Chloride 12.2 5.00 mg/kg 122 0.00 20

Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples

received in the laboratory. This analvtical report must be repraduced in its entirety,

with writien approval of Environmental Lab of Texas.
rr / ! Page 3 of 4
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Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported::
Hobbs NM, 88240 Project Manager: Roy Rascon 02/13/06 10:36

Notes and Definitions

DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit
” NR Not Reported
dry Sample results reported on a dry weight basis
ml RPD Relative Percent Difference
LCS Laboratory Control Spike
ml MS Matrix Spike
Dup Duplicate
i
!

Eo.ﬂam d Kb

Report Approved By: Date: 2/13/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, lnofg. Tech Director
"i Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist
" Peggy Allen, QA Officer ‘ Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity 1o whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the lahoratory. This analvtical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.
e ! 4 Page 4 of 4

S,

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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‘Environmental Lab of Texas
Variance / Corrective Action Report— Sample Log-in

Client: lC(’ O()”rf-hmﬁa)

Dzte/Time: ©OZ-0T1—0l (& OO0

Order & LRI 2 \

initizls: JPAM

Sample Receipt Checklist - -

Temperziure of container/cooler? (fesy | Mo g, C |

Shiping container/cacles in gocd candition? {fesy| Mo |

: m Custocy Seals intact on shipping centainer/cooier? €25 Mo Mot prasent |

Custody Sesls intact on sample bottles? QesH| Mo Mct presznt |

Chain of cusicdy present? (e Mo |

Szmple Insiruciions complete on Chain of Custedy? (Yesyi Mo | |

“ Chain of Custccy signed when relinquished and recaived? (Yes, | Mo | i

Chain of custacy agrees with sample label(s) 725 1 No |

Container latels legitle and intact? iyl No i

Sample Matrix end procerties same as on chain of chLcd\ﬂ 2 No | |

i} Szmgles in procar container/tottle? [ ye Mo <

i Samgies properly preserved? We | No !

o[ Sample bottles intact? (75 | No |

' Fresarvations documented on Chnain of Custocy? ?‘9 | No '

P Containars decumenied on Chain of Cusicdy? ‘“:15) Mo i

Suficient sample amcunt for indicated test? e | No '|

“ All samples received within sufficient hold time? reg | No i

VvOC samoles have zaro headspace? Yes | No | oNotEoclicable |
\_____-_/

Other observetions:

Variance Documentation:
- Contect Person: - Dete/Time: Contacted by:
A Resgarding:

[
i = .
Corrective Action Tzaken:

‘11
i
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NV I RONMENTAL
' LAB OF

12600 West 1-20 East - Qdessa, Texas 79768

Analytical Report

Prepared for:

Roy Rascon
Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site
Project Number: Remediation Project

Location: None Given

Lab Order Number: 6B15003

Report Date: 02/21/06




H Rice Operating Co. : Project: ABO-Apache LA Leak Site Fax: (505) 397-1471

i : .

. ﬂ\ 122 W. Taylor Project Number: Remediation Project Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 02/21/06 16:35

ANALYTICAL REPORT FOR SAMPLES

-

Sample ID . Laboratory ID Matrix Date Sampled Date Received

U‘ Blended Backfill 6B15003-01 Soil 02/11/06 14:12 02/15/06 08:00
‘ .
7{ . Sample P+A N Wall 6B15003-02 Soil 02/09/06 13:00 02/15/06 08:00
Sample P+A @ 5' Bottom Comp. 6B15003-03 Soil 02/09/06 13:05 02/15/06 08:00
e
%; Sample P+A S Wall 6B15003-04 Soil 02/09/06 13:10 02/15/06 08:00
|
Grid Z 2 Wall 6B15003-05 Soil 02/09/06 13:15 02/15/06 08:00
1 " Grid Z N Wall 6B15003-06 Soil © o 02/09/06 13:20 02/15/06 08:00
‘ .
i] Grid Z Bottom Comp. @ 5 : 6B15003-07 Soil 02/09/06 13:25 02/15/06 08.00
Grid 3 N Wall . 6B15003-08 Soil 02/09/06 13:20 02/15/06 08:00
It
ﬂ Grid 3 BOH@ 5 6B15003-09 Soil 02/09/06 13:40 02/15/06 08.00
¥ . :
Grid 3 2 Wall 6B15003-10 Soil 02/09/06 13:35 02/15/06 08:00
l\
i
]
a
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o
|
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i
c
d
|
i
i
¢ ~
]1
55
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12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-]471
122 W. Taylor Project Number: Remediation Project Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 02721006 16:35

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Blended Backfill (6B15003-01) Soil
Chloride 236 100  mgkg 20 EB61613  02/16/06 02/17/06 EPA 3000
Sample P+A N Wall (6B15003-02) Soil
Chloride 626 100 mghkg 20 EB61613  02/16/06 02/17/06 EPA 300.0
Sample P+A @ 5' Bottom Comp. (6B15003-03) Soil
Chloride 1060 250  mpkg 50 EB6I613  02/16/06 02/17/06 EPA 300.0
Sample P+A S Wall (6B15003-04) Soil
Chloride 1150 250 mghke 50 EB616IS  02/16/06 02/20/06 EPA 3000
Grid Z 2 Wall (6B15003-05) Soil
Chloride 1370 250  mghke 50 EB6IGI8 - 02/16/06 02/20/06 EPA 300.0
Grid Z N Wall (6B15003-06) Soil N
Chloride 737 100 mphke 20 EB6I6I8  02/16/06 02/20/06 EPA 300.0
Grid Z Bottom Comp. @ 5' (6B15003-07) Soil
Chloride 1110 200 mghkg 40 EB61618  02/16/06 02/20/06 EPA 3000
Grid 3 N Wall (6B15003-08) Soil
Chloride 879 200  mghkg 40 EB6IGI8  02/16/06 02/20/06 EPA 3000
Grid 3 BOH@ 5' (6B15003-09) Soil
Chloride 1250 250  mp/kg 50 EB61618  02/16/06 02/20/06 EPA 300.0
Grid 3 2 Wall (6B15003-10) Soil
Chloride 1040 200 mgke 40 EB61618  02/16/06 02/20/06 EPA 300.0
Environmental Lab of Texas The results in this report apply 10 the samples anafyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,
with written approval of Fuvironmental Lab of Texas.
PP f f Page 2 of 4
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| Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
’ ﬂ 122 W. Taylor Project Number: Remediation Project Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon : 02/21/06 1635

k ) General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

H . Reporting Spike Source %REC RPD
‘]1} Analyte Result Limit Units . Level Result %REC Limits RPD Limit Notes
Batch EB61613 - Water Extraction
Blank (EB61613-BLK1) Prepared: 02/16/06  Analyzed. 02/17/06
! Chloride ND 0.500 mg/kg
X LCS (EBG61613-BS1) ‘ Prepared: 02/16/06  Analyzed: 02/17/06
E Chloride 8.87 0500 mgke 10.0 88.7 80-120
i
Calibration Check (EB61613-CCV1) Prepared: 02/16/06  Analyzed: 02/17/06
Chloride ’ 9.01 mg/L 10.0 ’ 90.1 80-120
| .
Duplicate (EB61613-DUPI) Source: 6B14010-05 Prepared: 02/16/06  Analyzed: 02/17/06
’ Chloride 385 500 mgke 38.6 0.259 20
“ Batch EBGIGI8 - Water Extraction
Blank (EB61618-BLK1) Prepared: 02/16/06  Analyzed: 02/20/06
Chloride ND 0.500 mg/kg
LCS (EB61618-BS1) ) . Prepared: 02/16/06  Analyzed: 02/20/06
I Chloride 9.13 0500  malkg 10.0 913 80-120
Calibration Check (EB61618-CCV1) Pfepared: 02/16/06  Analyzed: 02/20/06
” Chloride 9.96 mg/L 10.0 . 996 80-120
y
Duplicate (EB61618-DUPI) Source: 6B15003-05 Prepared. 02/16/06  Analyzed: 02/20/06
Chloride 1360 25.0 mg/kg ) 1370 0.733 20

g

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples
received in the laboratorv. This analvtical report must be reproduced in its emirety,

with written approval of Environmental Lab of Texas.
e 4 ! Page 3 of 4
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Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: Remediation Project Reported:
Hobbs NM, 88240 Project Manager: Roy Rascon 02/21/06 16:35

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike

MS Matrix Spike

Dup Duplicate

Pollamd KA

Report Approved By: Date: 2/21/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director  LaTasha Cornish, Chemist
Peggy Allen, QA Officer Sandra Sanchez. Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply to the samples analvzed in accordance with the samples .
received in the laboratorv. This analvtical report must be reproduced in its emtirety, ~
with writien approval of Environmental Lab of Texas.
e / ! Page 4 of 4
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Ciient:

Environmental Lab of Texas

Variance / Corrective Action Report—

pve Op.

| i} Dateﬂ'.imet
R

Order #:

/// 5 /()(F Y00

(s {2) SOO3

]ﬂltlcls

(e

Sample Receipt Checklist:

Sample Log-In

Temgersiure of container/cocier? | Yes | Mo 2.0 C
Shicping container/cooler in gocd condition? ¥5 1 No
‘i Cusiody Seals intact on shipging container/coaler? UES No Nct presant
Cuskodv Sesls intact on sample bottles? ¥Ex | Mo Not prezent
Chazin of custcdy gresant? ¥es | No »
Sample Instructicns ccmplete on Chain of Custody? ¥E5 | Mo I
“Chain of Cusiccy sigred when ra2linquished and recaived? . ‘@ No i
Chain of custody agraes with samgle Isbel(s) Y55 | No |
Container labels leqible and intaci? fes | No | |
Szmple Matrix znd properties same &s on chain of cusiody? 72 | No 3
“Sa ples in procer centainer/tottle? ¥2s | Mo |
Szmcles procerly presarved? ‘ | ¥&5 | Mo :
Szmple bottles intact? Xes | No |
P sservations documented on Chain of Cuslcdy’? | No |
] Coniainers decumentzd on Chain af Custody? X35 | Mo i
Sufficieni sample amcunt for indicsied test? | No ;
All samgples received within sufficient hold time? | Yes | No }
ﬂh@c samples have zaro headspaca? Qe % | No Ngf Apoclicatles |
P

Other cbservations:
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0
=
r
n
O
—t
0
m

4
17
(9]
a

]

Variance Documentation:

Daie/Time:

Contacted by:

Carrective Action Tzaken:




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

April 27, 2006

Wayne Price

NMOCD Environmental Bureau Chief
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

Via E-mail and Federal Express

RE: Final Closure Report : :
Abo 1G Pipeline Release NMOCD Case #1R0415
Section 1, 17S, 36E, Unit G

Dear Wayne:

The attachment describes the implementation of the NMOCD-approved remedy: excavation
and exportation of a portion of the upper vadose zone and the placement of a monolithic
evapotranspiration (ET) infiltration barrier. The Table of Contents provides a description of
the material in each section of this report. Only two sections of the attachment include new
information to NMOCD. Tab 1, Executive Summary summarizes the implementation of the
NMOCD-approved remedy. Tab 7 provides information on ET infiltration barriers that
suggests that these barriers are very effective and as a result, moisture collection from
lysimeters placed below the barrier may be difficult.

It is our understanding that NMOCD prefers to delay plugging and abandonment of the
existing monitor well until two years of annual sampling confirms the performance of the ET
cover. ROC is agreeable to this condition.

Please expect a report in early 2007 that presents the results of the lysimeter and monitor
well sampling. If you have any questions regarding this submission, please contact me at
our Albuquerque office. We trust this submission meets with your approval and written
confirmation of your satisfaction would be appreciated.

Sincerely,
R.T. Hicks Consultants, Ltd.

ot T

Randall Hicks
Principal

Copy: Rice Operating Company
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April, 2006

Lovington Abo
Suriace Restoration and Closure Report

____ RICEOPERATINGC

HOBBS, EEXICO

Prepared for:

Rice Operating Company
122 W. Taylor
Hobhs, NM 88240

R.T. Hicks ConsurLranTts, LTD.

o0 B0 Granoe, Surre F-142, Assoguergue, NM, 87104
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- TABLE OF CONTENTS

TAB 1
This Executive Summary is the only new information provided in this submis-
sion. The Executive Summary is a description of the excavation of the im-
pacted soil and installation of the clay and soil ET barrier. The report contains
supporting data and graphics as well as a description of the installation of
vadose zone monitoring instruments which will measure the infiltration (if any)
of moisture below the barrier.

== = = =

TAB2:
This section presents the relevant email communication to NMOCD from Rice
Operating Company -and Hicks Consultants and relevant email communication
from NMOCD to ROC or Hicks Consultants. Included in this material is email
communication with the City of Lovington. Communications in November 2005
establish the criteria for the final design of the excavation of soil and placement

of the evapotranspiration infiltration barrier.

Tag3:
" Reports and other data submissions to NMOCD, including the final closure plan
for the site (August 2005), are included in this section. These reports illustrate
the history of the site activities. Site maps, hydrogeologic information, the
construction details of the monitor wells and soil borings and other information
are included in these reports. The August Corrective Action Plan provides the
most recent summary of existing data.

TaB4:
The available laboratory analytical reports for soils that support the data sum-
marized in the Final Surface Restoration Report are in this section. Laboratory
data sheets for the previous reports-included in Tab 3 are included as appendi-
ces to those reports and are not duplicated herein.

TaBS:
The manifests documenting removal of the chloride-impacted material pursuant
to the NMOCD-approved corrective action plan are included in this section.

TaB 6:
The Quality Procedures used in the field are included in this section.

TaB7:
This section contains a recent peer-reviewed paper by Scanlon and others
(2005) that describes the performance (measured and simulated) of ET covers
in New Mexico and Texas. A second publication by Roesler and others (2003)
provides additional support of the efficacy of 5T infiltration barriers.

Leviatens
Byril 28, 280
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R.T. Hicke ConsurTants, L.

EXECUTIVE SUMMARY

LOCATION

The Abo 1G Discharge Site is located about 6 miles southeast of
the center of Lovington, New Mexico. Plate 1 is a 1:24,000
topographic map showing the location of the site relative to Route
18, the Hobbs-Lovington Highway. Plate 2 isa 1:6,000 image
(2004) of the site location and nearby features such as the Navajo
Lovington Refinery and the Lovington-Hobbs highway.

SPILL SITE REMEDIATION

NMOCD approved the Corrective Action Plan in November,
2005 and Rice began excavation of the site in January 2006.
Initially, excavation proceeded in grids where the July 2005 field program (see
Plate 3 and Table 1) revealed chloride above 1000 mg/kg. In general, excavation

~ proceeded to a depth of 1-foot below ground surface (bgs) then ROC collected

a five point composite sample from the bottom of the grid and field tested for
chloride concentration and volatile organic compounds (VOC). If the result of
the field chloride measurement was above 1000 mg/kg, excavation was contin-
ued vertically another foot. Additional grids with composite surface chloride
concentrations above 1000 mg/kg were excavated following the same protocols
as above. The Standard Operating Procedures (SOP) in Tab 6 of the attach-
ment provides details on sample collection

Excavation within a grid ceased when either the composite floor sample yielded a
chloride concentration below 1000 mg/kg or at a maximum depth of 5 feet bgs.

In either of these cases, final samples were submitted to a laboratory for confir-

matory analysis (see Table 2). Excavation was also halted in a grid if a final
sample was only marginally above 1000 mg/kg and concentration the profile
showed a declining chloride concentration with depth from previously excavated
material.

As shown in Plate 4, 14 grid sections were excavated in a northern area and 15
grid sections were excavated in a southern area.

it gt
Rpril 28 2088

7

Figure 1. Adding Clay to Grid
63. View.is to 'tl"zc South.




Excavated material was initially placed in stockpiles (Plate 4). Some of this
material (Piles 3, 4, and 6) was blended with imported material to create the
backfill material that would support vegetation. Imported material was composed
of either a fine grained caliche byproduct material or a clean, top sand removed
to expose caliche for quarrying. Suppliers were Wallach Concrete Co. and
RWI. These materials were blended with the stockpiled material on the site to
create the backfill material. Additional material was added and blended to a pile
until a composite sample featured a chloride concentration below 250 mg/kg.

As aresult of chloride concentrations obtained during the
installation of Lysimeter 1, an additional area including parts of
grids 2,6,7,10,12, and 18 was excavated to 5 feet bgs and
capped with 1 foot of clay (Plate 4).

As stated above, all backfill material featured chioride concen-
trations below 250 mg/kg. Those grids for which final bottom
samples tested above 1000 mg/kg received a one-foot thick clay
cap (uncompacted) extended to a 31 by 31 foot square (Plate
4). The clay was moistened as installed and a final top coverof |
the blow sand was placed over the clay. Grids with 1) final
samples below 1000 mg/kg or with 2) a declining chloride

concentration and a marginally higher than 1000 mg/kg concentration were
finished with the backfill material (Plate 4). The site was graded with a crown to
promote runoff from large precipitation events.

Imported materials consisted of:

1716 yards caliche base material from Wallach Concrete Co.
1092 yards of top sand from Wallach Concrete Co.

1392 yards caliche mixed with topsoil from RWT’s caliche pit.
480 yards of red bed clay from Wallach Concrete Co.

Exported Materials consisted of:
* 2952 yards to Sundance Services Inc. in Eunice, N.M.
e 612 yards of material was spread on'the ROC yard with NMOCD
approval.

LeUIHETS
Bpri 78, 2

Figtire 2. Clay Installed in the

Southern Grids.
tie Southeast.

ULTANTS, LTD.

View is to
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R.T. Hicks Consurrants, Lp.

Lysimeter Installation

In order to provide a demonstration of the effectiveness
of the ET infiltration barrier, Hicks Consultants installed a
pan lysimeter and tensiometer access tubes in each of the
excavated areas to allow sampling of vadose zone
moisture. The lysimeters were placed 4 and 8 feet below
the floor of the particular excavated grid section. The
casings for tensiometers were installed to depths corre-
sponding to both one-foot above and one-foot below
each lysimeter. Should it be not possible to collect soil
moisture samples, tensiometer (matric potential) measure-
ments will provide an explanation as to if there exists a
difficulty with the lysimeter. See Appendix A fora
detailed description of the installation.

Figure 3. View is to the cast of
the northern excavated area as
backfilling is being completed.
Lysimcter 1 and MW-1 arc in
the center of the middle
distance.
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Table 1: Abo Apache LA leak site Surface Samples

Samples Pulled: 7/21/05

Samples Titrated: 7/22/05
All highlighted squares sent to lab
ALL Squares are 25ft x 25ft

Square Number| Chloride | Square Number Chloride
1 3653 39 3409
2 375 A 110
3 93
2 826

2 13458 43 112
7860 44 1128
83 45 2143
348 46 127
7502 47 89
4855 48 74
9646 49 288
581 50 179
1216 51 246
A28 52 2351
53 634
948 54 284
407 55 6339
2715 56 2863
247 57 429
121 58 5192
77 2B 75884
5686 60 10041
466 61 8222
| 708 62 3594
2240 63 1190
6806 64 515
1411

5347

1468

7732

7879

2279

8568
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Table 2: ABO Apache LA Leak Site Remediation

Field CL- Titration Results

Lab Resuilts in Bold

G| 5| 5|5 |G
+#+ [72) w 172] [2) 7
% 2! 212|228
o Comments = & 0 o o
' 247/
1 excavated to 1' bgs 214 tph-192
1 Top 1" soil used to blend
2 |w/ soil from grid #1,5,6,11 | no test
Top 1' soif used to blend -
3 {w/ soil from grid #1,5,6,11 | no test
Top 1' soil used to blend
4 |w/ soil from grid #1,5,6,11 | no test
576/
5 867
297/
6 excavated to 1' bgs 594
Top 1' soil used to blend
7 |w/ soil from grid #1,5,6,11 [ no test
Top 1' soil used to blend
8 [w/ soil from grid #1,5,6,11 [no test
835/ | 579/ Leave alone per ..
9 2010 | 1040 Carolyn 1-25-06 -
840/ Leave alone per
10 1240 | 1050 Carolyn 1-25-06
11 403 :
12 not excavated no test
659/
13 604 “|no clay
451/
14 706 no clay
15 not excavated no test
16 not excavated no test
17 not excavated no test
193/
18 334
19 not excavated no test
20 not excavated no test

Table 2: ABO Apache LA Leak Site Remediation; Field CL- Trtration Results
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o | o || o |G
3 w w [2) w 7]
T S S g g g
5] Comments - & ™ T o
21 not excavated no test| '
574/
“' 22| 948 no clay
. 23 not excavated no test|
24 not excavated no test
m 818/
25 1494 | 929 | 1087 | 1170
794/
m 26 | 489 | 754
405/
, 27 756 ' no clay
| | 503/
' 28 908 no clay
680/ 722/
ﬂll 29 1250 | 1004 | 1480 | 927 933 |no clay
904/ 701/
30 ' 2476 | 1529 | 1410 | 815 730
ﬂll 742/ 1098/
31 2690 | 1532 | 1060 | 1080 | 1380
. 1216/ | 621/
l'{l; 32 1960 | 1020
| 533/ | 537/
33 1020 | 809
Hll 34 not excavated no test
_ 579/ : Deri
M 35 2801 | 1140 | : “06
36 2624 2120
™ 341/
lf” 37 | Initial excavation to 5' bgs | 594 |
1562/1
'I{l 38 | Initial excavation to 5' bgs 330 -
i ' 739/
39 | Initial excavation to 5' bgs 1360
i 7
U 40 /1214 | 1070 | 1043 | 1043 | 1025
41 not excavated '
!!” 42 not excavated
G 43 not excavated
Table 2: ABO Apache LA Leak Site Remediation; Field CL- Trtration Results




G| o | o | o | o
++ [72] 73] [72] [72] [72]
S 2 g g 2 g
1) Comments - & & < in
253/ _
44 | 1'bgs edge of vegetation | 290 no clay
: 227/
45 | 1'bgs edge of vegetation | 267 no clay
46 not excavated no test
47 not excavated no test
48 not excavated no test
49 not excavated no test
50 not excavated no test
51 not excavated no test
538/
52 625 no clay
218/
53 734 no clay
923/ 660/
54 1960 | 845 | 962 no clay
1048/ 1071/ a
55 1819 | 928 | 1220 1470 |extenc
309/ 1041/ tall
56 2750 | 1188 | 893 | 1675 | 1640 &
906/ -
57 | Initial excavation to 5' bgs 1560
1273/ |1
58 | Initial excavation to 5' bgs 1720
, 749/
59 | Initial excavation to 5' bgs 1100
852/ 1074/
60 2588 | 1010 | 1130 | 921 | 1360
927/ 1171/
61 2120 | 1154 | 1320 | 876 | 1380
197/
62 785 no clay
442/ , 990/
63 1260 913 | 1170
64 not excavated no test
65 not excavated
66 not excavated
67 not excavated
68 not excavated

Table 2: ABO Apache LA Leak Site Remediation; Field CL- Trtration Results
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llm 0] Comments - N ™ < 9)
69 not excavated
' 70 not excavated
Ilﬂl 71 not excavated
72 not excavated
73| not excavated :
uﬂl ' ~|Initial excavation to 5' bgs 263/
74 [to edge of vegetation 424 |no clay
Initial excavation to 5' bgs 322/
75 [to edge of vegetation 712 |no clay
¥ N. wall excavated to
76 |confirm cl- from #37

Pile #3 Lab cl-250
Pile #4 Lab cl- 261

= &= = =

Table 2: ABO Apache LA Leak Site Remediation; Field CL- Trtfation Results







Directions: From Lovington, NM, proceed on Highway 18 for approximatly 5.3 miles. Head southwest on an unnamed
dirt road (0.5 miles southeast of the Navajo Lea Refinery. Proceed on the dirt road for approximately 0.8 miles. Head
south on an unamed dirt road for approximately 0.3 miles. Head east on an unnamed dirt road immediatley south of a
tank battery. Proceed east for approximately 550 feet. The spill site is on the south side of the road.
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R.T. Hicks Consultants, Ltd Site Location Map (USGS Lovington SE 7.5' Quad) Plate 1
B 901 Rio Grande Blvd NW Suite F-142

Albuquerque, NM 87104 .
ll;h:]52)51.1266.5004 ABO 1G Realease Site, OCD Case #1RQ415 August 2005
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ABO Apache LA Leak
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Abo 1-G Site

Plate 3

505-266-5004 Abo 1-G Site Grid Map

April 2006




ABO Apache LA Leak Surface Points
H ' Soil bore #1

North ' Monitor well #1

Area e*cavated wi clay liner

= grids extended 3' for clay liner installation now 31' X 31°
= grids backfilled with materiat from pile #3

= girds backfilled with material from pile #4& 6

Pile 3 already spread out.

Pile 5 & 7 hauled off

Light green transparent area backfilled

Light rose transparent area to be excavated

R.T. Hicks Consultants, Ltd R
901 Rio Grande Blvd NW Suite F-142 Abo 1-G Site Plate 4

Albuquerque, NM 87104
505-266-5004 Soil Remediation Schematic April 2006







Appendix A

Lysimeter and Tensiometer Casing Installation at the Abo 1-G Site |

Two pan lysimeters were installed by R.T. Hicks Consultants at the site on January 19
and 20, 2006. Lysimeters 1 and 2 were installed in grid numbers 6 and 38 respectively.
Grid 6 is within the northern excavated area and grid 38 is within the southern excavated
area. With each lysimeter, two casings were installed such that the bottoms of the casings -
access the vadose zone at depths above and below the lysimeters. These allow
installation of a removable tensiometer to measure soil matric potential and hence, soil
moisture content. Should retrieval of a sample of vadose zone water be not possible, these
moisture contents will explain whether there is a problem with the lysimeter or that there
1s simply too little moisture to sample.

Grid 6 is approximately 50 feet south of the release origin and 30 feet west of MW-1.
Lysimeter 1 was installed in trench dug 8 feet below the excavated ground surface, one

~ foot below the former ground surface.

Grid 38 is approximately 35 feet southwest of SB-3 and was excavated to a depth of 5
feet below ground surface (bgs). Lysimeter 2 was installed in a trench dug 4 feet below
the excavated ground surface or 9 feet bgs.

Both lysimeters were installed in vertically ortented 3 inch PVC casing with a sealed cap
on the bottom. Six inches above the bottom of the cap is a horizontal extension
composed of 2.5 feet of 3 inch diameter PVC casing slotted on its upper diameter
exposing half of the casing to vadose zone flow. This lateral extension collects the vadose
zone flux and delivers it to the six inch sump. The lysimeters are installed vertically in
the six inch sumps.

The sumps and the horizontal extensions were filled with a blended mixture by volume of
30% silica flour and 70% clean fill sifted through a number 30 screen. The ﬁll was field
tested to contain 137 mg/kg chloride by ROC personnel

The trench ﬂoors were horizontally excavated to allow the horizontal extension to be
positioned laterally underneath the unexcavated vadose zone. After placement of the
casing, the space between the casing and the unexcavated trench wall was packed first
with the mixture of the silica flour and the screened fill and-finally with the screened fill.

An additional 6 inch deep excavation was made in the trench floor to allow placement of
the deep 2 inch PVC casing. The bottom of the casing and excavation was packed with
the mix of silica flour and screened fill. The shallow casing was placed with its bottom a
foot above the Isimeter pan by excavating a slot in the trench wall. The bottom of this
casing was also packed with the silica flour and screened fill.




After covering the bottoms of all casings with the clean fill to a depth of one foot, the
trenches were backfilled level to the previously excavated surface with the material
originally excavated from the trench. A six inch thick bentonite cap was installed around
each site’s three vertical casings at this elevation with an additional bentonite cap placed
around the casings upon backfill of the respective grids to the new ground level.

Fl gure I: Ly51meter 2 with fill material during installation. Slotted collection pan is in
trench dug under intact vadose zone matenal

F1guré 2 : Detail of Ly51meter 2 showmg collection tubes to vertically mounted collection
vessel in the capped sump.




Bkadoh & g o o 5% = : S
Figure 3: Bentonite being placed around Lysimeter 1 casing and associated Tensiometer

casings. MW-1 is visible to the upper right of Lysimeter 1 casings. .
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Kristin Pope
~ From: "Price, Wayne, EMNRD" <wayne.price@state.nm.us>
- To: "Carolyn Doran Haynes" <cdhriceswd@valornet com>; "Kristin Pope" <kpope@riceswd.com>;

<r@rthicksconsult.com> .
~Cec: "Sheeley, Paul, EMNRD" <paul.sheeley@state.nm.us>; "Johnson, Larry EMNRD"
’ <larry johnson@state.nm.us>; <hsncpbm@leaco.net>
Sent: Thursday, May 25, 2006 11:31 AM

Subject: Abo IG pipeline release OCD Case # 1R0415

OCD is in receipt of the April 27, 2008 "Final Closure Report" requesting acceptance of the work completed as of to date

OCD hereby approves of your request with the following conditions:

Provide OCD and the City of Lovington a final report in Aprit of 2008 with the following information:

color photos demonstrating re-vegetation.

groundwater results from the monitor wells and lysimeters information.
Report any exceedance of the groundwater standards.

Monitoring well plugging proposal.

Please be advised that NMOCD approval of this plan does not relieve the owner/operator of Responsibility
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 the
owner/operator of responsibility for compliance with any other federal, state, or local laws and/or regulations.

Wayne Price

Qil Conservation Div.

1220 S. Saint Francis

Santa Fe New Mexico 87505

phone: 505-476-3490
fax;  505-476-3462

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient(s) and
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is

“prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. If you are not

the intended recipient, please contact the sender and destroy all copies of this message. -- This email has been
scanned by the Sybari - Antigen Email System.

5/26/2006




- Memo

To: Wayne Price

From: Randall Hicks

CC: Carolyn Haynes, Kristin Pope
Date: September 29, 2006

Re: Abo-1G

~ This submission presents recent data collected from the Abo-1G Release Site
(1R0415). As shown below, chloride and TDS concentrations have increased by
100% and 30% percent respectively over the last six months. Chloride and TDS
concentrations are approaching WQCC Standards. Based upon the information
presented below, we conclude that this sudden increase in ground water chloride
concentrations is due to the encroachment of an up gradient source. While
calculations, modeling and fluid dynamics support our conclusion, this submission
outlines a protocol to collect additional data that we believe will provide
substantiation of the conclusion or prove the conclusion incorrect.

ABO Apache LA Leak Monitor Well -

—+— Chlorides =& Total Dissolved Solids (TDS) |

900.0
800.0
700.0
600.0
500.0
400.0
300.0
200.0 /
100.0 |- gt :

0.0

[mgiL]




The following data and calculations support a conclusion that the Abo-1G site is not '
the source of the observed increase in chloride concentration.

1. As stated on page 9 of the August 31, 2005 report and illustrated in Plate 9 (attached
hereto), at a depth of 35-36 feet a hard caliche layer limits the measured downward
migration of the chioride center of mass to less than 1-foot per year. This is a fact

n - supported by site data not a conclusion based upon calculations.

2. As shown in Figure 2 of the August 2005 report (copied at the end of this submission), the
average chloride concentrations in the vadose zone below the spill is less than 500 mg/kg.
NMOCD’s highly conservative modeling presented at the Surface Waste Management

m Hearings, which conforms to our modeling experiments, shows that 1000 mg/kg chloride

in the vadose zone poses no threat to ground water-quality. The observed subsurface

lll chloride concentrations are a fact. Although the conclusions of NMOCD and Hicks

Consultants regarding the 1000 mg/kg chloride concentration are based upon sound
science, they are nonetheless, conclusions based upon professional judgment.

3. At a measured chloride migration rate of 1- to 2-feet per year, about 30 years are required
for chloride concentrations in excess of 1000 mg/kg (depth of 20 feet at MW-1) to migrate
to ground water at 92 feet below ground surface.. This is a simple arithmetic calculation
based upon site data and is not a conclusion; it is a fact.

m 4. Robust, calibrated HYDRUS-1D simulations show that chloride will drain from the vadose
zone over the next 20 years and could cause a steady increase in chloride concentrations
in ground water. After 20 years, the main mass of chloride migrates to ground water and

i causes a temporary increase of chloride then ground water quality returns to background

m conditions by year 60 (see Figure 3 of the August 2005 report, reproduced below). This is
our conclusion based upon sound science and field calibration of the model.

5. We understand that the City of Lovington recently ceased pumping two production wells

ﬂll located about Y2 mile west (up gradient) from the Abo-1G site. These wells are shown on
the western margin of Plate 1(August 2005 Report) as WW. This Plate is attached hereto.
With the recent cessation of pumping, the natural southeast ground water gradient would

lll ‘ be suddenly re-established. This is a conclusion based upon hearsay.
6. The Abo-1G site lies in the center of an oil field where numerous sources of chioride exist.
This is a fact.
m We propose the following plan of action to test the conclusions listed above.
L To test our conclusions that are based upon the resuits of the predictive modeling,
lll a third series of soil samples will be collected adjacent to MW-1. The attached
quality procedure identifies the field protocols for the collection of chloride, soil
moisture, and lithologic texture data. These data will be employed to enhance the
m site calibration of the HYDRUS-1D model.
II. To test the conclusion that the cessation of pumping at the City of Lovington wells
#17 and #21 would allow up gradient sources of chloride to migrate to the Abo-
m 1G site, we propose to obtain and evaluate data from these two wells. Specifically

we need the following information on these two wells from the City of Lovington:
i. Water production meter readings or production volumes since 2004
“l ii. Water quality data from any samples collected from these wells since 2004
iii. Any aquifer test data collected from these wells
iv. Well logs showing the well-design and lithology of the aquifer.

® Page 2




III.

V.

® Page 3

v. Mapping of potential up gradient chloride sources

vi. Measured depth to ground water in the month of October.

To determine the hydraulic gradient in the absence of pumping at the City of

Lovington wells, we will obtain the ground water elevation in three nearby

monitoring wells, one up gradient windmill and the two City of Lovington wells.

Submission of a letter report to NMOCD that summarizes our findings, including

i. An revised analysis of the migration of subsurface chloride at the Abo-1G site

ii. An analysis of the saturated zone transport of chloride to determine the

possible up gradient location of a chloride source.

_iii. If the data do not support our conclusions outlined herein, we will propose

additional work that beglns with the installation of an up gradient monitoring
well.
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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

February 12, 2007

Wayne Price

Oil Conservation Division
1220 S. St. Francis Drive
Santa Fe, NM 87505

RE: 2006 Annual Ground Water Monitoring Report
G-1 Leak Site (Abo Apache LA), Sec 01, T17S, R36E, Unit "G"
NMOCD Case #: 1R0415

Dear Mr. Wayne Price:

R.T. Hicks Consultants, Ltd is pleased to submit the 2006 Annual Ground Water Monitoring
Report for the G-1 Leak Site (Abo Apache LA) site located in the Abo Salt Water Disposal
System (SWD). This report consists of the following sections:

1. A table summarizing all laboratory results, depth to ground water and other
pertinent data associated with ground water sampling at the site, including this
past year. : )

2. Graphs showing chemical concentration vs. time for chloride and TDS.

3. Laboratory data sheets associated with the routine sampling for 2006.

The Final Closure Report was submitted to NMOCD on April 28, 2006. No NMOCD action
is necessary at this time.

Thank you for your consideration of this annual summary information. The attached CD
contains an electronic copy of the annual report. If you have any questions, please
contact us at 505-266-5004, or Kristin Farris Pope at ROC, 505-393-9174.

Sincerely,
R.T. Hicks Consultants, Ltd.

ol ¥f

Randall T. Hicks
Principal

Copy: Hobbs NMOCD office; Rice Operating Company
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Ground Water Quality at Abo Apache LA Leak
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' NVIRONMENTAL
" LAB OF

12600 West 1220 East - Odessa, Texas 797065

Analytical Report

Prepared for:

Kristin Farris-Pope

I|l Rice Operating Co.
122 W. Taylor .
Ill Hobbs, NM 88240

Project: ABO- Apache Leak
Project Number: None Given

Location: Lea County

Report Date: 02/01/06

m Lab Order Number: 6A25020



Rice Operating Co. : P‘roject: ABO- Apache Leak : Fax: (505) 397-1471
122 W Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Pr()jecl Manager: Kristin Farris-POpe 02/01/06 10:10

ANALYTICAL REPORT FOR SAMPLES

Fample 111 Laboratory ID Matrix Date Sampled Date Received
Monitor Well #1 6A25020-01 AWater 01/24/06 09:30 01/25/06 13:25

Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. 'Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given . _ Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 02/01/06 10:10

| Im Organics by GC

Environmental Lab of Texas
Reporting

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method ~ Notes

Monitor Well #1 (6A25020-01) Water

Benzene 7 ND 0.00100 mg/L 1 EA62618 01/26/06 01/27/06 EPA 8021B
Toluene ND 0.00100
Ethylbenzene ND 0.00100 - . " "
Xylene.(p/m) ' ND 0.00100 " " " "
Xylene (0) ND 0.00100 . . o . ’ .
Surrogate: a.a.a-Trifluorotoluene » 89.2% 80-120 " " " "
Surrogate: 4-Bromofluorobenzene 80.8 % 80-120 " " " "
l]l] :
1
kil
Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in jis entirety,
I]]ﬁ with written approval of Environmental Lab of Texas. Page 2 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 02/01/06 10:10

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

., Reporting R

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes

Monitor Well #1 (6A25020-01) Water

Total Alkalinity ) 152 2.00 mg/L 1 EA62406 01/26/06 01/26/06 EPA 310.1M

Chloride 107 5.00 " 10 EAG3004  01/30/06 01/30/06 EPA 300.0

Total Dissolved Solids 560 5.00 ! 1 EA63003  01/26/06 01/27/06 EPA 160.1
I]m Sulfate 65.0 5.00 " 10 EA63004  01/30/06 01/30/06 EPA 300.0
' ?'1

Environmental Lab of Texas ' The resulis in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must he reproduced in its entirety,
j : al of Envi :ntal Lab of Texas.
‘Iﬂ with written approval of Environmental Lab of Texas Page 3 of 10 |
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. . Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 . Project Manager: Kristin Farris-Pope 02/01/06 10:10

Total Metals by EPA / Standard Methods

Environmental Lab of Texas

Reporting

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (6A25020-01) Water
Calcium ' ' 98.2 0.100 mg/L 10 EA62615  01/26/06 01/26/06 EPA 6010B
Magnesium 143 0.0100 " " " " .
Potassium 3.79 - 0.0500 " 1
Sodium . 39.9 0.100 " 10" . " "

|

} 1{
Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,
Iln with writien approval of Environmental Lab of Texas. Page 4 0 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




i

Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122W._Taylor . Project Number: None Given Reported: |
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 02/01/06 10:10 ‘

Organics by GC - Quality Control

p Environmental Lab of Texas ‘
Reporting . Spike Source %REC . RPD |
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
-Batch EA62618 - EPA 5030C (GC)
m Blank (EAG62618-BLKI) Prepared: 01/26/06 Analyzed: 01/27/06
Benzene ND 0.00100 mg/L
' Toluene ND 0.00100 "
Ethvibenzene ND 0.00100 "
m Xylene (p/m) ND 0.00100 "
Xylene (0) . ND 0.00100 "
- Surrogaie: a.a,a-Trifluorotoluene 385 ug/l 40.0 96.2 80-120
m Surrogate: 4-Bromofluorobenzene 424 “ 40.0 106 8§0-120
' LCS (EA62618-BS1) Prepared: 01/26/06 Analyzed: 01/27/06
Benzene | 0.0566 0.00100 mg/L 0.0500 13 80-120
M Toluene 0.0557 0.00100 " 0.0500 111 80-120
’ Ethvlbenzene 0.0547 0.00100 " 0.0500 109 80-120
Xylene (p/m) ' 0.102 0.00100 " 0.100 i 102 80-120
Xylene (o) 0.0538 0.00100 " T 0.0500 108 80-120
Im Surrogate: a,a.a-Trifluorotoluene 1.2 ug/l 40.0 103 &0-120
Surrogate: 4-Bromofluorobenzene 328 " 40.0 82.0 &80-120
Calibration Check (EA62618-CCV1) Prepared: 01/26/06 Analyzed: 01/28/06
Benzene 513 ug/l . 50.0 103 80-120
Toluene 525 " 50.0 105 80-120
Ethylbenzene 54.5 " 50.0 ’ 109 80-120
Xylene (p/m) 101 " 100 101 80-120 .
Xylene (o) 55.6 s 50.0 11 80-120
Surrogate: a,a,a-Trifluorotoluene 343 " 40.0 858 80-120
Surrogate: 4-Bromofluorobenzene 395 " 40.0 98.8 &80-120
Matrix Spike (EA62618-MS1) Source: 6A24010-01 Prepared: 01/26/06 Analyzed: 01/27/06
Benzene 0.0559 0.00100 my/L 0.0500 ND 112 80-120
Toluene 0.0548 0.00100 " 0.0500 ND [1o 80-120
Ethylbenzene : 0.0515 0.00100 " 0.0500 ND 103 80-120
Nylene (p/m) 0.0835 0.00500 " 0.100 ND 835 80-120
Xylene (o) 0.0512 0.00100 " 0.0500 ND 102 8.0-]20 \
Surrogate: a.a,.a-Trifluorotoluene 37.5 g 0.0 93.8 80-120
‘ Surrogate: 4-Bromofluorohenzene 343 " 40.0 538 80-120
Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,
witl writicn approval of Environmental Lab of Texas.

Page S of 10
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Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor - : Project Number: None Given Reported:
Hobbs NM, 88240 iject Manager: KriSﬁh Farris-Pope ) 02/01/06 10:10
m Organics by GC - Quality Control
Environmental Lab of Texas ’
Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA62618 - EPA 5030C (GC)
Matrix Spike Dup (EA62618-MSDI) Source: 6A24010-01 Prepared: 01/26/06 Analyzed: 01/28/06
Benzene 0.0482 0.00100 mg/L 0.0500 ND 96.4 80-120 15.0 20
Toluene 0.0484 0.00100 " 0.0500 ND 96.8 80-120 12.8 20
R Ethvlbenzene 0.0456 0.00100 " 0.0500 ND 91.2 80-120 122 20
X } i : Nylene (p/m) 0.0841 0.00100 " 0.100 ND 84.1 80-120 0.716 20
y Xylene {0} 0.0448 0.00§00 " 0.0500 ND' 89.6 80-120 12.9 20
Surrogate: a.a,.a-Trifluorotoluene ’ 33.0 ug’l 0.0 8235 80-120
Surrogate: 4-Bromofluorohenzence 324 " 40.0 81.0 &0-120
;
Environmental Lab of Texas The results in this report apply (o the samples analvzed in accordance with the samples
received in the laboratory. This analytical report must be reproduced in its entirety,
|IB with writien approval of Environmental Lab of Texas. Pagc 6 _Of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 02/01/06 10:10

General Chemiétry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

} . Reporting Spike Source %REC RPD
Analyte Result Limit Units ~ Level Result %REC Limits RPD Limit Notes
Batch EA62406 - General Preparation (WetChem)
" ', Blank (EA62406-BLK1) Prepared & Analyzed: 01/26/06
b Total -Alkalinity ND 200  mgL
LCS (EA62406-BS1) Prepared & Analyzed: 01/26/06
m Bicarbonate Alkalinity ) 220 mg/L 200 110 85-115
Puplicate (EA62406-DUPI) Source: 6A19005-01 Prepared & Analyzed: 01/26/06
Total Alkalinity ' 258 2.00 mg/L _ 256 ’ 0.778 20
‘m Reference (EA62406-SRM1) Prepared & Analyzed: 01/26/06
Total Alkalinity 97.0 mg/L ~ 100 97.0 90-110
Batch EA63003 - General Preparation (WetChem)
| Blank (EA63003-BLK1) . ’ Prepared: 01/26/06 Analyzed: 01/27/06
Total Dissolved Solids ND 5.00 mg/L
Hl Duplicate (EA63003-DUPI) Source: 6A25018-01 Prepared: 01/26/06 Analyzed: 01/27/06
‘ Total Dissolved Solids 2020 5.00 mg/L 2080 2.93 5
Batch EAG3004 - General Preparation (WetChem)
!“ Blank (EA63004-BLKI1) Prepared & Analyzed: 01/30/06
Sulfate ) ND 0500  mglL
Chloride ND 0.500 "
llll LCS (EA63004-BS1) Prepared & Analyzed: 01/30/06
Sulfate 9.61 0.500 mg/L 10.0 96.1 80-120
Chloride 8.40 0.500 " 16.0 84.0 80-120
Environmental Lab of Texas The resudts in this report apply to the samples analyzed in accordance with the samples
received in the lahoratory. This analvtical report must be reproduced in its entirely,
! ‘N with written approval of Environmental Lab of Texas. Page 7 of 10
I
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General Chemistry Parameters by EPA / Standard Methods - Quality Control

Rice Operating Co. S Project: ABO- Apache Leak . Fax: (505) 397-1471
122 W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope . 02/01/06 10:10

Environmental Lab 61’ Texas:

[ . . Reporting Spike Source . %REC RPD
!‘ i" Analyte : ’ : Result Limit Units Level Result %REC Limits RPD Limit Notes
i B .
Batch EA63004 - General Preparation (WetChem)
. Calibration Check (EA63004-CCV1) Prepared & Analyzed: 01/30/06
Sulfate : 9.82 T mplL 10.0 ; 98.2 80-120
Chloride - 8.64 " 10.0 . 86.4 80-120
i Duplicate (EA63004-_DUPI) L o - Source: 6A25018-01 Prepared & Analyzed: 01/30/06
" Sulfate ' : ' T 84.4 250  mgL " 882 v 4.40 .20
Chloride - 879 - - 25.0: 886 . 0.793 20
Environmental Lab of Texas - The results in this report apply 1o the samples analyzed in accordance with the samples -

received-in the laboratory. This analviical report must be reproduced in its entirety,
with writien approval of Environmental Lab of Texas.

Page § of 10
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak
Project Number; None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

Reported:
02/01/06 10:10

Total Metals by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EA62615 - 6010B/No Digestion
Blank (EA62615-BLKI) Prepared & Analyzed: 01/26/06
Calcium . - ND 0.0100 my/L
Magnesium ND 0.00100 "
Potassium ] ND 0.0500
Sodium PR ND . .0.0100 R
Calibration Check (EA62615-CCV1) Prepared & Analyzed: 01/26/06 .
Calcium 212 mg/L 2.00 106 85115
Magnesium ) 1.99 " 2.00 995 85-115
Potassium 1.88 2.00 94.0 85-115
Sodium 1.94 2.00 97.0 85-113
Duplicate (EAG2615-DUPI) Source: 6A19005-01 Prepared & Analyzed: 01/26/06
Calcium 224 0.500 mg/L o 0.897 20
Magnesium . 115 0.0500 120 426 20
Potassium ' .. 146 0.500 15.2 403 20
Sodium 306 0.500 313 226 20
Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas. Page 9 o £10

12600 West I-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor ] Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 02/01/06 10:10

Notes and Definitions

| DET Analyte DETECTED
‘ ; ‘ll ND Analyte NOT DETECTED at or above the réponing fimit
. NR Not Reported
dry Sample results reporied on a drv weight basis
RPD Relative Percent Difference
LCS Laboratory Control Spike
MS Matrix Spike-
Dup Duplicate

|
|
|
[
|
I
[
I
|
I
[
[
I
I
I

E&Qm d K fbds

Report Approved By: Date: 2/1/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist

Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential. '

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Environmiental Lab of Texas.

Page 10 of 10
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III . .~ Environmental Lab of Texas
Variance / Corrective Action Report — Sample Log-In

Shient: W{G]’G/ ‘O‘L),
Ill:)atemme: }%/ o (576
Order & KI5 020
initizls: (e

lll : Sample Receipt Checxlist

Tamperaiure of contzirer/cenler? | Yes | Mo | —7 5 C |
Shipping containericosler in geed condition? ¥2s | Mo | |
Custody Sezls intsct on shipoing containgr/cocler? @5 I Mo | !
Custocy S2als intzct on sample Eotiles? | %es | Mo | |
Chain of custaly presant? I Y= | Mo | |
) Sermcie Instructiens complets on Chain of Cusicdy? [ ¥ | MNc | :
i | Cnzin o Cusiccy sicned when ralinguished and I't:",.!‘!""’? | ¥=s | hie |
‘ Chain of custady zcress with sample [abel(s) ¥=s | No |
Contzirer latels legitie and intaci? X | Ne |
Szmcle Mztrix 2ag procerties same gs on chain cf cuskcdv? »¥2s | No |
m Sameles in precer conteiner/botiie? | ¥& | No !
Szmeies crogery preserved? ¥=s | Nc |
Samgle bettles intact? ¥=s | No |
m} Eresarvziions decumenied ca Chnain ¢ Custody? s | No i
Cenlaners decumentad on Chain of Cusicdy? Yo | Ne |
Suticient semcle ameunt.for indicaigd test? Y5 | No |
All szmpies receivad within sufiicient hold time? Yo | No |
II] VOC szmcles have zzmo headsseace? | ¥2= ) Nc | NctAcciicsble

Otner cbservalians:

H1 ' : Variance Documentation:
Centact Persont - giefTime: Confacted by:

Corrective Action Taken:
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12600 West 1220 Bast - Odessa, Texas 797068

|

Analytical Rép‘ort

Prepared for:

Kristin Farris-‘Pope‘ ‘

Rice Operating Co. .
- 122 W. Taylor
Hobbs, NM 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given

Location: Lea County

Lab Order Number: 6D27013

Report Date: 05/04/06
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I
|
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i
|
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

- Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
Project Number: None Given ) Reported:
Project Manager: Kristin Farris-Pope 05/04/06 15:30

ANALYTICAL REPORT FOR SAMPLES

Sample ID

Laboratory 1D Matrix Date Sampled . Date Received

Monitor Well #1

6D27013—Ol Water - 04/25/06 1430 04/27/06 10:30

Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
Project Number: None Given Reported:
Project Manager: Kristin Fartis-Pope 05/04/06 15:30

Organics by GC

Environmental Lab of Texas

Reporting i
Analyte Result - Limit  Units Dilution  Batch Prepared Analyzed Method Notes
Monitor Well #1 (6D27013-01) Water
Benzene ND 0.00100- mg/L 1 ED62807 04/28/06 05/01/06 EPA 8021B
Toluene ND 0.00100 . " . " . "
Ethylbenzene ND 0.00100
Xylene (p/m) ND 0.00100 )
Xylene (o) ND 0.00100 " " " . .
Surrogate: a.a.a-Trifluorotoluene 97.2% 80-120 " " " "
Surrogate: 4-Bromafluorobenzene 103 % 8§0-120 4 " " "

\

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analytical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

Page 2 of 10
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Rice Operating Co. Project. ABO-Apache LA Leak Site ) Fax: (505) 397-1471
122 W. Taylor Project Number; None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 05/04/06 15:30
Il] General Chemistry Parameters by EPA / Standard Methods
‘Environmental Lab of Texas
Reporting
m Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (6D27013-01) Water
Total Alkalinity 130 200 mg/L 1 EE60301  05/03/06 05/03/06 EPA 310.1M
: Chloride 181 5.00 h 10 EE60116  05/01/06 05/01/06 EPA 500.0
Total Dissolved Solids 780 500 - " 1 EE60115 04/27/06 04/28/06 EPA 160.1
m Sulfate 66.8 5.00 " 10 EE60I16  05/01/06 05/01/06 EPA 300.0
III Environmental Lab of Texas B The resuldts in this report apply to the samples analyzed in accordunce with the samples
received in the laboratory. This analviical report must be reproduced in ity entirety,
m with writien approval of Environmental Lab of Texas. Page 3 of 10
: 12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. . ’ Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 i Project Manager: Kristin Farris-Pope 05/04/06 15:30
m Total Metals by EPA / Standard Methods
Environmental Lab of Texas
Reporting -
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Moenitor Well #1 (6D27013-01) Water
Calcium . 121 0.500 mg/L 50 ED62719  04/27/06 04/27/06 EPA 6010B
Magn_esium 17.7 0.0100 " 10 " " "
Potassium ’ 2.39 0.500 " " " -
'l] Sodium 55.1 0.100 " " " . .
Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples
re(‘cl\'(\:d in the laboratory. This analviical report must be reproduced in its entirety,
m with written approval of Environmental Lab of Texas. Page 4 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
‘ m 122 W. Taylor : ' » Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 05/04/06 15:30
m Organics by GC - Quality Control -
Environmental Lab of Texas '
Ill Reporting Spike Source %REC RPD
. Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch ED62807 - EPA 5030C (GC)
ll] Blank (ED62807-BLK1) Prepared: 04/28/06 Analyzed: 04/30/06
Benzene ND 0.00100 mg/L
Toluene ND 0.00100 !
Ethylbenzene ND 0.00100 .
ll] _Xylene (p/m) ND 0.00100 .
Xylene (o) ND 0.00100 "
Surrogate: a,a.a-Trifluorotolienc 427 ugd . 40.0 107 80-120 ;
Ill Surrogate: 4-Bromofluarobenzene 42.2 o 40.0 106 80-120 |
LCS (ED62807-BS1) Prepared: 04/28/06 Analyzed: 04/30/06
Benzene 0.0599 0.00100 mg/L '0.0500 120 80-120
“l Toluene 0.0580 0.00100 " 0.0500 116 80-120
Ethvlbenzene 0.0551 0.00100 " 0.0500 110 80-120
Xylene (p/m) 0.120 0.00100 " 0.100 120 80-120
Xylene (0) 0.6596 0.00100 " 0.0500 119 80-120
m Surrogate: a,a,a-Trifluoroteluene 3.0 ugil 40.0 ' 108 80-120
Surrogate: 4-Bromofluorobenzene 2.2 " 40.00 106 &0-120
Calibration Check (ED62807-CCV1) Prepared: 04/28/06 Analyzed: 05/01/06
Ill . Benzene 55.0 ug/t 50.0 1o 80-120
Toltene 53.0 " 50.0 106 80-120
Ethvlbenzene 55.9 " 50.0 112 80-120
Ill Xylene (p/m) 110 " 100 110 80-120
Xylene (o) 55.9 s © 500 112 80-120
Surrogate: a,a,a-Trifluorotoluene 39.0 " 40.0 975 80-120
Surrogate: 4-Bromofluorobenzene 39.1 " 40.0 97.8 &0-120
m Matrix Spike (ED62807-MS1) Source: 6D27008-01 Prepared: 04/28/06 Analyzed: 05/01/06
Benzene 0.0576 0.60100 mg/L (.0500 ND s 80-120
Toluene 0.0568 0.00100 " 0.0500 ND 114 80-120
m Ethvibenzene 0.0587 0.00100 " (.0500 ND 117 80-120
Xylene (p/m) 0.120 0.00100 " 0.100 ND 120 80-120
Xylene (o) 0.0600 0.060100 " 0.0500 ND 120 80-120
m Surrogate: a.a.a-Triflucrotoluenc 41.7 ug/l 40.0 104 80-120
Surrogate: 4-Bromofluorobenzene 47.5 " 40.0 119 80-120
l Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas. <
e ! 4 Page 5 of 10
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Rice Operating Co. Project: ABO-Apache LA Leak Site - Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 . Project Manager: Kristin Féi’ris-Pope 05/04/06 15:30
m Organics by GC - Quality Control
Environmental Lab of Texas
Reporting * Spike Source %REC RPD
I]l Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch ED62807 - EPA 5030C (GC)
Matrix Spike Dup (ED62807-MSD1) Source: 6D27008-01 Prepared: 04/28/06 Analyzed: 05/01/06
Benzene 0.0597 0.00100 mg/L 0.0500 ND 119 80-120 342 20
’ Toluene 0.0579 0.00100 " 0.0500 ND 116 80-120 ~ 1.74 20
Ethvlbenzene 0.0585 0.00100 N 0.0500 ND . 117 80-120 - 0.00 20
ll] XNylene (p/m) 0.120 0.00100 " 0.100 ND 120 80-120 0.00 20
Xylene (o) 0.0598 0.00100 " 0.0500 ND 120 80-120 0.00 20
Surrogate: a.a,a-Trifluoratoluene : 3.5 ug/l 0.0 iny 80-120
m Surrogate: 4-Bromofluorobenzene 46,4 " 0.0 116 &80-120
Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples
received in the lahoratory. This analytical report must be reproduced in its entirety,
lll with written approval of Environmental Lab of Texas. Page 6 0 £10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 ) Project Manager: Kristin Farris-Pope . 05/04/06 15:30
II] General Chemistry Parameters by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
. Reporting ' Spike Source %REC RPD :
ll] Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes |
Batch EE60115 - General Preparation (WetChem)
Blank (EE60115-BLK1) Prepared: 04/27/06 Analyzed: 04/28/06
Total Dissolved Solids ND 5.00 mg/L
Duplicate (EE60115-DUPI) Source: 6D27015-01 Prepared: 04/27/06 Analyzed: 04/28/06
ll] Total Dissolved Solids 3020 5.00 mg/L 3040 0.660 5
Batch EE60116 - General Preparation (WetChem)
Blank (EE60116-BLK1) ’ Prepared & Analyzed: 05/01/06
Ill Chioride ND 0.500 my/L
Sulfate ND 0.500
LCS (EE60116-BS1) Prepared & Analyzed: 05/01/06
II] Suifate 947 0.500 my/L 10.0 94.7 80-120
Chloride 9.71 0.500 " 10.0 971 80-120
Calibration Check (EE60116-CCV1) Prepared & Analyzed: 05/01/06
m Chloride 9.86 mg/L 10.0 98.6 80-120
Sulfate 8.11 . 10,0 811 80-120 |
Duplicate (EEG0116-DUP1) ' Source: 6D27008-01 Prepared & Analyzed: 05/01/06
||l Sulfate 80.0 2.50 my/L 79.2 .01 20
Chloride 49.3 2.50 " 490 0.610 20
Batch EE60301 - General Preparation (WetChem)
Blank (EE60301-BLK1) ) Prepared & Analyzed: 05/03/06
Total Alkalinity ND 2.00 my/L
l Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,
with writien approval of Environmenial Lab of Texas.

Page 7 of 10
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO-Apache LA Leak Site
Project Number: None Given
Project Manager; Kristin Farris-Pope

Fax: (505) 397-1471

Reported:
05/04/06 15:30

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike - Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EE60301 - General Preparation (WetChem)
LCS (EE60301-BSTI) Prepared & Analyzed: 05/03/06
Bicarbonate Alkalinity 214 mg/L 200 107 85-115
Duplicate (EE60301-DUP1) Source: 6D26006-01 Prepared & Analyzed: 05/03/06
Total Alkalinity 29.0 2.00 mg/L 289 351 20
Reference (EE60301-SRM1) Prepared & Analyzed: 05/03/06
Total Alkalinity 96.0 mg/L 100 96.0 90-110

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,

with writien approval of Environmental Lab of Texas.

Page 8 of 10
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Rice Operating Co. Project. ABO-Apache LA Leak Site Fax: (505} 397"47"
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope ) 05/04/06 15:30

Total Metals by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

] Reporting Spike Source %REC RPD
| Analyte Result Limit Units Leve! Result %REC Limits RPD Limit Notes
Batch ED62719 - 6010B/Ne Digestion
Blank (ED62719-BLK1) Prepared & Analyzed: 04/27/06
Calcium ’ ND 0.0100 my/L - -
Magnesium ND 0.00100
Potassium ND 0.0500
m Sodium ND 0.0100 "
Calibration Check (ED62719-CCV1) Prepared & Analyzed: 04/27/06
Calcium 2.08 mg/L 85-115
m Magnesium 2.16 " 85-115
Potassium 1.94 " 85-115
Sodium 1.96 " . 85-115
l“ Duplicate (ED62719-DUP1} Soeurce: 6D26006-01 Prepared & Analyzed: 04/27/06
_Calcilim 0.0366 0.0100 myg/L 0.0367 ‘ 0.273 20
Magnesium ND 0.00100 " ND .20
Potassium 0.275 0.0500 " 0275 0.00 20
Sodium 13.0 0.100 " 12.1 7.17 20
Environmental Lab of Texas The resulty in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

Page 9 of 10
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Rice Operating Co. Project: ABO-Apache LA Leak Site Fax: (505) 397-1471
122 W. Taylor Project Number: None Given Reported:
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope 05/04/06 15:30

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike

MS . Matrix Spike

Dup Duplicate

Potland KJbds

Report Approved By: Date: 5/4/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist

Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply to the samples analyvzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,
with writien approval of Environmental Lab of Texas.

Page 10 of 10
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Variance / Corrective Action Report - Sample Log-In
et Ciee DD |
l}stemme: ZH "Z/ﬂp {02 0
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I‘ Environmental Lab of Texas

EL Samplie Receipt Checklist
peraiure of contziner/cocler? | Yes Mo Zd c
iccing contsinedcanler in coed condition? ] : Mo J.
sindy Sasls intact on shipping contained/cagler? §E€s ra i
siccy Sesls intact on samgele tottles? }@; Mo i
zin of custody prasent? Casg Mo '
moie Insiructions compleie on Chain of Custady? s, | Mo —
210 i Cusicdy sicned when relinguished and rezzived? &= | Ne T
ll;lﬂ ci cusiocy agrees with sampie label(s) ¥ex | Mo |
ntaines laoels legitle and inteci? ¥=5 1 Mo |
cle Malrix and procerties same as on chain of cusicdy? | ¥=s | Mo i
'Il-clz:\ in procer contgine/bottie? | ¥s | Mo |
mcies procerdy preserved? Ij’% I Mo :
mole bolies intact? | ¥ | No | :
sarvziions coocume fr‘H cn Chain of Custody? | 7= 1 Mo | :
riziners dccumented on Chain of Custody? ! F—::;’f | nNo |- '
ficieat sample ameunt for ndicsted test? [ s | No | !
samgles received within sufficient hold time? | s | do | :
PC samries have zero hesdspacs? | 33 | Mo | NctAccicanis |

r ooservelions:

Ah - Dete/Time: Coni:

ll Variance Documentation:




NVIRONMENTAL
LAB OF N

12600 West 1220 East - Odessa, Teoxas 79768

Analytical Report

‘Prepared for:
Kristin Farris-Pope

Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO- Apache Leak
Project Number: None Given

Location: Lea County

Lab Order Number: 6H18012

Report Date: 08/30/06




‘Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Pr()ject; ABO- Apache Leak . Fax: (505) 397-1471
Project Number: None Given -
Project Manager: Kristin Farris-Pope

ANALYTICAL REPORT FOR SAMPLES

I Sample ID

Laboratery ID Matrix . Date Sampled Date Received

Monitor Well #]

6H18012-01 Water 08/15/06 13:30 08-18-2006 10:20

Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



- | Rice Operating Co. . . Project. ABO- Apache Leak Fax: (503) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope
ll Organics by GC
Environmental Lab of Texas
Reporting
Analyte Result Limit Units Dilution Batch | Prepared Analyzed Method Notes
Monitor Well #1 (6H18012-01) Water
Bénzene ND 0.00100 mg/L 1 EH62121 08/2]-/06 08/22/06 EPA 8021B
Toluene ND 0.00100 " " " " "
Ethylbenzene ND 0.00100
Xylene (p/m) ND 0.00100 v . " " .
- Xylene (0) ND 000100 . - " "
Surrogate: a.a.a-Trifluorotoluene 102 % 80-120 " " i "
n Surrogate: 4-Bromofluorobenzene 95.2% &80-120 " " " i
Il Environmental Lab of Texas i The results in this report apply 1o the samples analvzed in accordance with the samplés
’ received in the laboratory. This analvtical report must be reproduced in its entirety,
ll with written approval of Environmental Lab of Texas. Page 2 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project; ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
- Hobbs NM, 88240 Project Manager: Kristin Farris-Pope
il General Chemistry Parameters by EPA / Standard Methods
Environmental Lab of Texas
Reporting
m Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (6H18012-01) Water
Total Alkalinity 180 200 mgl 1 EH62128  08/21/06 08/21/06 EPA 310.1M
Chloride 228 5.00 " 10 - EH62101  08/21/06 08/21/06 EPA 300.0
Total Dissolved Solids 756 10.0 " . 1 EH62303  08/18/06 08/22/06 EPA 160.1
ll Sulfate 91.5 5.00 " 10 EH62101  08/21/06 08/21/06 EPA 300.0 -
' Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report imust be reproduced in its entirety,

vith writte al of Eivi smal Lab of Texas.
with written approval of Exvironmemtal Lab of Texas Page 3 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Pr()je(;t; ABO- Apache Leak
Project Number: None Given’
Project Manager: Kristin Farris-Pope ¢

Fax: (505) 397-1471

Total Metals by EPA / Standaljd Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
Monitor Well #1 (61118012-01) Water
Calcium 132 405 mglL 50 EH62313  08/23/06 08/23/06 EPA 60108
Magnesium 19.3 0.360 " 10 " " "
Potassium 2.32 0.600 " “
Sodium 53.3 043 - . "

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in iis entirety,

with writtcn approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-171
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Rice Operating Co. Project: ABO- Apache Leak Fax: (505)397-1471 -
Il 122 W. Taylor Project Number: None Given ’
| Hobbs NM, 88240 Project Manager: Kristin Farris-Pope
Il Organics by GC - Quality Control
Environmental Lab of Texas
ll Reporting Spike Source v %REC RPD
. Analyte Result Limit Units Level Resuht %REC Limits RPD Limit Notes
Batch EH62121 - EPA 5030C (GC)
l} Blank (EH62121-BLK1) Prepared: 08/21/06 Analtyzed: 08/22/06
Benzene ND 0.060100 my/L
Toluene ND - 0.00190 "
Ethylbenzene ND 0.00100 "
Il Xylene (p/m) ) ND ¢.00100 " |
Xylene (0) ND 6.00100 "
Surrogaic: a.a,a-Trifluorotolnenc 40.3 ugl 0.0 101 &0-120
ll Surrogate: 4-Bromofluorobenzene 36.7 " 40.0 91.8 80-120
LCS (EH62121-BS1) ) Prepared & Analyzed: 08/21/06
Benzene 0.0460 0.060100 mg/L 0.0500 92.6 80-120
Il Toluene 0.0503 0.00160 " 0.0500 101 80-120
Ethylbenzene 0.0463 " 0.00100 " 0.0500 92.6 80-120
Xylene (p/my) 0.113 0.00100 " 0.100 113 80-120
Xylene (o) 0.0565 0.00100 " 0.0500 113 80-120
n Surrogate: a.a,a-Trifluorotoluene 39.7 ugd 0.0 99.2 80-120
Surrogate: 4-Bromofluorobenzence 45.0 " 40.0 112 80-120
Calibration Check (EH62121-CCV1) Prepared: 08/21/06 Analyzed: 08/22/06
Il Benzene 48.7 ug/l 50.0 97.4 80-120
Toluene 523 " 50.0 105 80-120
Ethvlbenzene 57.3 " 50.0 115 80-120
ll Xylene (p/m) 114 " 100 ’ 114 80-120
Xylene (o} 57.6 " 50.0 115 80-120
Surrogate: a.a,a-Trifluorotoluene 44.7 " 40.0 112 80-120
Surragaie: 4-Bromofluorohenzene 383 ’ " ' 40.0 938 ’0-120
“ Matrix Spike (EH62121-MS1) Source: 6H18007-01 Prepared: 08/21/06 Analyzed: 08/22/06
Benzene 0.0464 0.00100 mg/L 0.6500 ND 92.8 80-120
Toluene 0.0550 0.00100 " 0.0500 ND 110 80-120
” Ethvlbenzene 0.0554 0.00100 " 0.0500 ND 111 80-120
Xylene (p/m) 0.117 0.00100 " 0.100 ND 117 80-120
Xylene (0) 0.0575 0.00100 " 0.0500 ND 115 80-120
Il Surrogate: a,a,a-Trifluorotoluene 418 ug/l H0.0 104 80-120
Surrogate: 4-Bromofluorobenzence 46.5 " 40.0 116 80-120
ll Environmental Lab of Texas The results in this report apply o the samples analyzed in accordance with the samples
received in the lahoratory. This analytical report must be reproduced in its entirety,
Il with written approval of Environmental Lab of Texas. Page 5 of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project. ABO- Apache Leak Fax: (305)397-1471
122 W. Taylor Project Number: None Given
"Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Organics by GC - Quality Control

- Environmental Lab of Texas . -

Reponiﬁg Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EH62121 - EPA 5030C (GC)
) Matrix Spike bup (EH62121-MSD1) Source: 6H18007-01 Prepared: 08/21/06 Analyzed: 08/22/06
Benzene 0.0473 0.00100 mg/L 0.0500 ND 94.6 80-120 1.92 20
: Toluene 0.0535 0.00100 " 0.0500 ND 107 80-120 2.76 20
Ethylbenzene - 0.0549 0.00100 " 0.0500 ND 110 80-120 0.905 20
I] Xylene (p/m) 0.120 0.00100 " 0.100 ND 120 80-120 2.53 20
Xylene (o) 0.0583 0.00100 " 0.0500 ND 117 80-120 1.72 20
Surrogate: a,a,a-Trifluorctoluene 42.9 ugl 40.0 i 107 A60-120
ll Surrogate: 4-Bromaoflnorohenzene 46,4 " 40.0 116 80-120
Environmental Lab of Texas The results in this report apply 10 the samples analyzed in accordance with the samples
received in the laboratory. This analviical report inust be reproduced in its entirety,
l' with written approval of Environmental Lab of Texas. Page 6of 10
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project; ABO- Apache Leak

Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (303) 397-1471

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EH62101 - General Preparation (WetChem)
Blank (EH62101-BLKI) Prepared & Analyzed: 08/21/06
Sulfate ND 0.500 mg/L
Chloride ND 0.500 "
LCS (EH62101-BS1) Prepared & Analyzed: 08/21/06
Sulfate 851 0.500 mg/L 10.0 85.1 80-120
Chloride 10.0 0.500 " 10.0 100 80-120
Calibration Check (EH62101-CCV1) Prepared & Analyzed: 08/21/06
Sulfate 834 mg/L 10.0 83.4 80-120
Chlornide 102 " 10.0 102 80-120
Duplicate (EHG62101-DUPL) Source: 6H18007-01 Prepared & Analyzed: 08/21/06
Sulfate 76.3 5.00 my/L 65.9 14.6 20
Chloride 105 5.00 98.9 5.98 20
Duplicate (EH62101-DUP2) Source: 6H18013-04 Prepared & Analyzed: 08/21/06
Sulfate 331 5.00 mg/L 336 1.50 20
Chloride 138 5.00 136 1.46 20
Matrix Spike (EH62101-MS1) Source: 6H18007-01 Prepared & Analyzed: 08/21/06
Sulfate 172 5.00 mg/L 100 659 106 80-120
Chioride 210 5.00 " 100 98.9 111 80-120
Matrix Spike (EH62101-MS2) Source: 6H18013-04 Prepared & Analyzed: 08/21/06
Sulfate 422 5.00 mg/L 100 336 86.0 80-120
Chloride 224 5.00 " 100 136 88.0 80-120

Environmental Lab of Texas

The results in this report apply 10 the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Linut Units " Level Result %REC Limits RPD Limit Notes
Batch EH62128 - General Preparation (WetChem)
Blank (EH62128-BLK1) Prepared & Analyzed: 08/21/06
Total Alkalinity ND 200 mwl
LCS (EH62128-BS1) Prepared & Analyzed: 08/21/06
Total Alkalinity 178 my/L 200 89.0 85-115
Duplicate (E1162128-DUP1) Source: 6H18007-01 Prepared & Analyzed: 08/21/06
Total Alkalinity 186 2.00 mg/L 186 0.00 20
Reference (EH62128-SRM1) Prepared & Analyzed: 08/21/06
- Total Alkalinity 248 my/L 250 99.2 90-110
Batch EH62303 - Filtration Preparation
Blank (EH62303-BLKI) Prepared: 08/18/06 Analyzed: 08/22/06
Total Dissolved Solids ND 10.0 mg/L
Duplicate (EH62303-DUPI) Source: 6H18007-01 Prepared: 08/18/06 Anatyzed: 08/22/06
Total Dissolved Solids . 556 10.0 mg/L 526 5.55 5 R5
Duplicate (EH62303-DUP2) Source: 6H18013-04 Prepared: 08/18/06 Analyzed: 08/28/06 " R5
Total Dissolved Solids 878 10.0 mg/L 930 "5.75 s

Environmental Lab of Texas The resudts in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

Page 8 of 10
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Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Total Metals by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting . Spike Source %REC RPD
Analyte Result Linut Units Level Result %REC Limuts RPD Limit Notes
Batch EH62313 - 6010B/No Digestion
Blank (EH62313-BLK1) Prepared & Analyzed: 08/23/06
I] Calcium ND 0.0810 mg/L
Magnesium ND 0.0360 "
Potassium ND 0.0600 S
Sodium ND 0.0430 " .
Calibration Check (EH62313-CCV1) Prepared & Analyzed: 08/23/06
Calcium 1.96 mg/l 2.00 98.0 85-115
Magnesium 2.01 " 2.00 100 85-115 )
! ~ Potassium 1.76 " 2.00 88.0 85-115
Sodium 1.96 " 2.00 98.0 85-115
\l Duplicate (EH62313-DUP1) Source: 6H15005-04 bPrepared & Analvzed: 08/23/06
; Calcium 44.4 0.810 mg/L 459 3.32 20
Magnesium 48.1 0.360 " 493 2.46 20
Potassium 429 0.600 " 426 - 0.702 20
Sodium 444 0.430 " 435 2.05 20

Environmental Lab of Texas The results in this report apply 10 the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,
with writicn approval of Environmental Lab of Texas.

Page 9 of 10
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Rice Operating Co. . Project; ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given'
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Notes and Definitions

RS RPD is outside of historic values
l DET Analyte DETECTED
1 ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported
dry Sample results reportc;d on a dry weight basis
RPD Relative Percent Difference
LCS Laboratory Control Spike
MS Matrix Spike
Dup Duplicate

Poflamd K gk

Report Approved By: Date: 8/30/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemtst

Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

[f you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The resudts in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

Page 10 0of 10
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Environmental Lab of Texas
l} Variance/ Corrective Action Report- Sample L.og-In

Client: K\Cf/ D? ’
Il:)atelTime: &M()D[Q. 0.70 . | \
_abID#: LHIKO 2= | |
l‘nitia{s: Uf—»

Sample Receipt Checklist

Client Initials
H Temperature of container/ cooler? Yes No 40 °C
2 Shipping container in good condition? Jes No
3 Custody Seals intact on shipping container/ cooler? Xes No Not Present
14 Custody Seals intact on sample bottles/ container? _ XB5 No Not Present
t5 Chain of Custody present? Yes No
t5 Sample instructions complete of Chain of Custody? YA No
II!7 Chain of Custody signed when relinquished/ received? Xes No
8 Chain of Custody agrees with sample {abel(s}? No 1D written on Cont./ Lid
9 Container label(s) legible and intact? g No Not Applicable
110 Sample matrix/ properties agree with Chain of Custody? __XYExs. No
IIH Containers supplied by ELOT? Y3 No
Samples in proper container/ bottle? Y65 No See Below
3 Samples properly preserved? _Yes No See Below
“:14 Sample bottles intact? _Yes No
5 Preservations documented on Chain of Custody? Yes | No
Containers documented on Chain of Custody? Yes No
ll17 Sufficient sample amount for indicated test(s)? Yes No See Below
18 All samples received within sufficient hold time? E Na See Below
19 VOC samples have zero headspace? _Yes No Not Applicable
Variance Documentation
'ontact Contacted by: Date/ Time:
egarding:
I':rr ctive Action Taken:
Ilveck all that Apply: O See attached e-mailf fax
Client understands and wouid like to proceed with analysis
| Coaling process had begun shorlly after sampling event




NVIRONMENTAL
LAB OF

12600 West 3220 East - Odessa, Texas 79708

Analytical Report
Prepared for:
Kristin Farris-Pope
Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project£ ABO- Apache Leak
Project Number: None Given
Location: T19S-R36E- SectlG. Lea County, NM

Lab Order Number: 6113001

Report Date: 09/19/06




Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laberatory ID Matrix Date Sampled Date Received

Monitor Well #1 6113001-01 Water v09/l2/06 17:07 09-13-2006 07:50

Page 1 of 10

12600 West I-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-171
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Projec[: ABO- Apache Leak

Project Number; None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

Organics by GC

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Amnalyzed Method Notes
Monitor Well #1 (6113001-01) Water
Benzene ND 0.00100 mg/L | El61318 09/13/06 09/14/06 EPA 8021B
Toluene ND 0.00100 _
Ethylbenzene ND 0.00100
Xylene (p/m) _ ND 0.00100
Xylene (0) ND 0.00100 "
Surrogate: a.a.a-Trifluorotoluene 96.5 % 80-120 s " " "
Surrogate: 4-Bromofluorobenzene 8§4.0% 8§0-120 " " " i

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples
- received in the laboratory. This analyvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 2 of 10




Rice Operating Co.
. 122 W. Taylor
Hobbs NM, 88240

Project Number: None Given
Project Manager: Kristin Farris-Pope

Project: ABO- Apache Leak

Fax: (505) 397-1471

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (6113001-01) Water
Total Alkalinity 178 2.00 mg/L 1 El61412 09/14/06 09/14/06 EPA 310.1M
Chloride 221 5.00 10 EI6I815  09/15/06 09/19/06 EPA 300.0
Total Dissolved Solids 788 10.0 " i EI61502  09/13/06 09/14/06 EPA 160.1
Sulfate 80.7 5.00 10 EI6I815  09/15/06 09/19/06 EPA 300.0

Environmental Lab of Texas

The results in this report apply 10 the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must he reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 3 of 10




Rice Operating Co. Project: ABO- Apache Leak Fax: (305) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 - iject Manage[j Kristin Fanis-Pope
m Total Metals by EPA / Standard Methods
» Environmental Lab of Texas
Reporting
Analyte Result Limit Units Dilution  Batch Prepared Analyzed Method Notes
' Monitor Well #1 (6113001-01) Water
Calcium 128 405  mel 50 EI61402  09/14/06 09/14/06 EPA 60108
Magnesium 20.9 0.360 " 10 " "
Potassium 2.79 . 0.600
m Sodium 59.9 0.430 " " v " .
Il
Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,
r l with written approval of Environmental Lab of Texas. Page 4 0 £10
| |

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



Rice Operating Co. Fax: (505) 397-1471

122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak
Project Number: None Given
Project Manager: Kristin Farris-Pope

Organics by GC - Quality Control

Environmental Lab of Texas

Environmental Lab of Texas

Reporting Spike Source Y%REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EI61318 - EPA 5030C (GC)
ll Blank (E161318-BLKI) Prepared: 09/13/06 Analyzed: 09/15/06
L Benzene ND 0.00100 mg/L
Toluene ND 0.00100 "
Ethvlbenzene ND 0.00100 - "
ll Xylene (p/m) ND 0.00100 "
Xylene (o) ND 0.00100 "
Surrogaie: a.a,a-Triflusrotoluene 394 ug/l 0.0 98.5 K0-120
m Surrogaie: 4-Bromofluorobenzene 3235 " 40.0 81.2 80-120
LCS (E161318-BS1) Prepared: 09/13/06 Analyzed: 09/14/06
Benzene 0.0559 0.00100 mg/L 0.0500 112 80-120
m Toluene 0.0461 0.00100 " 0.0500 922 80-120
Ethylbenzene 0.0435 0.00100 " 0.0500 87.0 80-120
Xylene (p/m) 0.0992 0.00100 " 0.100 99.2 80-120 |
Xylene (o) 0.0509 0.00100 " 0.0500 102 80-120 ‘
m Surrogate: a.a.a-Trifluorotoluence 418 ug’l 40.0 104 80-120 |
‘ Surrogate: 4-Bromaofluorobenzene #0.6 " 0.0 102 80-120
Calibration Check (EI61318-CCV1) Prepared: 09/13/06 Analyzed: 09/14/06
m Benzene 0.0490 mg/L 0.0500 98.0 80-120
l Toluene 0.0438 " 0.0500 87.6 80-120
Ethylbenzene 0.0442 " 0.0500 884 80-120
m Xylene (p/m) 0.0890 " 0.160 89.0 80-120
| Xylene (o) 0.0437 " 0.0500 874 80-120
Surrogate: a,u,a-Triflucrotoluence 39.8 ug/l 40.0 99.5 80-120
Surrogate: 4-Bromofluorobenzene 335 " 0.0 83.8 80-120
]l Matrix Spike (EI61318-MS1) Source: 6113001-01 Prepared: 09/13/06 Analyzed: 09/15/06
Benzene 0.0544 0.00100 mg/L 0.0500 ND 109 80-120
Toluene 0.0466 0.00100 0.0500 ND 93.2 80-120
m Ethvlbenzene 0.0476 0.00100 v 0.0500 ND 952 80-120
Xylene (p/m) 0.10t 0.00100 " 0.100 ND 101 80-120
Xylene (0) 0.0509 €.00100 " 0.0500 ND 102 80-120
Il Surrogate: a.a.a-Triflucrotolnence 384 ugl 40.0 96.0 80-120
Surrogate: 3-Bromofluorobenzene 387 " 40.0 96.8 &f0-120
i

The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Emvironmental Lab of Texas. <
Page Sof 10
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Rice Operating Co. Project: ABO- Apache Leak ) Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope
m Organics by GC - Quality Control
' Environmental Lab of Texas
Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch E161318 - EPA 5030C (GC)
Matrix Spike Dup (E161318-MSD1) Seurce: 6113001-01 Prepared: 09/13/06 Analvzed: 09/15/06
Benzene 0.0551 0.00100 mg/L 0.0500 . ND 110 80-120 0.913 20
Tolucne 0.0451 0.00100 " 0.0500 ND 90.2 80-120 3.27 20
Ethvibenzene 0.0452 0.00100 - 0.0500 ND 90.4 80-120 5.17 20
m Xylene (p/m) 0.0940 0.00100 " 0.100 ND 94.0 80-120 7.18 20
‘ Xylene (0) . 0.0492 0.00100 " 0.0500 ND 98.4 80-120 3.59 20
Surrogare: a,a.a-Trifluorotoluence 38.2 ug’/l 40.0 95.5 80-120
m Surrogate: 4-Bromaofluorobenzene 39.5 " 10.0 98.8 80-120
Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas. Page 6 of 10
|
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Rice Operating Co. Project: ABO- Apache Leak
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD | Limit Notes
Batch E161412 - General Preparation (WetChem)
Blank (E161412-BLK1) . Prepared & Analyzed: 09/14/06
Total Alkalinity ND 2.00 mg/L
LCS (EI61412-BST) Prepared & Analyzed: 09/14/06
Total Alkalinity 150 2.00 mg/L 200 95.0 85-115
Duplicate (EI61412-DUP1) Source: 6111006-01 Prepared & Analyzed: 09/14/06
Total Alkalinity 192 200 mg/L 194 1.04 20
Reference (E161412-SRM1) Prepared & Analyzed: 09/14/06
Total Alkalinity 244 mg/L 250 576 90-110
Batch E161502 - Filtration Preparation
Blank (E161502-BLK1) Prepared: 09/13/06 Analyzed: 09/14/06
Total Dissolved Solids ND ’ 10.0 my/L
Duplicate (EI61502-DUP1) Source: 6113001-01 Prepared: 09/13/06 Analyzed: 09/14/06
Total Dissolved Solids 808 10.0 myg/L 788 2.51 5
Duplicate (E161502-DUP2) Source: 6113003-02 Prepared: 09/13/06 Analyzed: 09/15/06
Total Dissolved Solids 918 100 . mg/L 2890 104 5
Batch E161815 - General Preparation (WetChem)
Blank (E161815-BLK1) Prepared: 09/15/06 Analyzed: 09/19/06
Chloride ND 0.500 mg/L
Sulfate ND 0.500

Environmental Lab of Texas

The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report nust be reproduced in its entirety,
with writien approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co. Project: ABO- Apache Leak Fax: (505} 397-1471

122 W. Taylor Project Number: Non@ Given

Hobbs NM, 88240 iject Manager; Kristin Farris-Pope

General Chemistry Parameters by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Linits RPD Limit Notes
Batch E161815 - General Preparation (WetChem)
LCS (El61815-BS1) Prepared: 09/15/06 Analyzed: 09/19/06
Sulfate 16.1 0.500 mg/L 10.0 101 80-120
Chloride 9.83 0.500 " 10.0 98.3 80-120
Calibration Check (EI61815-CCV1) Prepared: 09/15/06 Analvzed: 09/19/06
Sulfate 102 mgll 100 102 80-120
Chloride 9.86 " 10.0 98.6 80-120
Duplicate (EI61815-DUPT) Source: 6113001-01 Prepared: 09/15/06 Analyzed: 09/19/06
Sulfate 80.6 5.00 mg/L 80.7 0.124 20
Chloride 223 5.00 221 0.901 20
Duplicate (EI61815-DUP2) Source: 6114054-02 Prepared: 09/15/06 Analyzed: 09/19/06
Sulfate 306 125 mg/L 306 0.00 20
Chloride 547 12.5 546 0.183 20
Matrix Spike (E161815-MS1) Source: 6113001-01 Prepared: 09/15/06 Analyzed: 09/19/06
Sulfate 185 5.00 myg/L 100 80.7 104 80-120
Chloride 331 500 100 221 110 80-120
Matrix Spike (E161815-MS2) Source: 6114014-02 Prepared: 09/15/06 Analyzed: 09/19/06
Sulfate ’ 579 125 mg/L 250 306 109 80-120
Chloride 829 125 250 546 113 80-120

Environmental Lab of Texas

The results in this report apply (o the samples analyzed in accordance with the samples

received in the laboratory. This analytical report must be reproduced in its entirety,
with writien approval of Environmental Lah of Texas.

12600 West [-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak

Project Number: None Given

Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

Total Metals by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch E161402 - 6010B/Ne Digestion
Blank (E161402-BLK1) Prepared & Analyzed: 09/14/06
Calcium ND 0.0810 myg/L
Magnesium - ND 0.0360 "
Potassium ND 0.0600
Sodium : ND 0.0430
Calibration Check (E161402-CCV1) Prepared & Analyzed: 09/14/06
Calcium 2.18 mg/L 2.00 109 85-115
Magnesium 2.18 o 2.00 109 85-115
Potassium 1.84 2.00 92.0 85-115
Sodium 1.91 2.00 95.5 85-115
Duplicate (E161402-DUPT) Source: 6111006-01 Prepared & Analyzed: 09/14/06
Calcium 51.8 0.810 mg/L 518 0.00 20
Magnesium - 29.0 0.360 ‘ 29.0 0.00 20
Potassium 5.34 0.600 5.64 5.46 20
Sodium 72.1 0.430 75.0 3.94 20

Environmental Lab of Texas

The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analyvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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;r Rice Operating Co. Project: ABO- Apache Leak ) Fax: (505) 397-1471
‘ 1 122 W. Taylor Project Number: None Given

Hobbs NM, 88240 Project Manager: Kristin Farris-Pope
‘ Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit

NR . Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike

MS Matrix Spike

Dup Duplicate '

;g&; a~ Q’, K\j"&‘:ﬁb

Report Approved By: Date: 9/19/2006
Raland K. Tuttle. Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
i ‘ Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist
)i | Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.
y This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
3 information that is privileged and confidential.

1f you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analvzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirely,
with writien approval of Environmental Lab of Texas.

Page 10 of 10
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Environmental Lab of Texas
Variance/ Corrective Action Report- Sample Log-In

Client: Q/&@ 00"

m0ate/"lfime: QH@IDLDF "7%
Lab D #: u:‘i:L/QQO/

initials: ML

Sample Receipt Checklist

' Ctlient Initials
Il;ﬁ Temperature of container/ cocler? Yes No D °C
2 Shipping container in good condition? Y& No
#3 Custody Seals intact on shipping container/ cooler? \@ No Not Present
*4  Custody Seals intact on sample bottles/ container? Yes No Not Present
5 Chain of Custedy present? ) No
't Sample instructions complete of Chain of Custody? Yer No
7 Chain of Custody signed when relinguished! received? ¥os No
mfé Chain of Custody agrees with sample label(s)? xBs No iD written on Cont./ Lid
t9  Container labei(s) legible and intact? Yos No Not Applicabie
10 Sample matrix/ properties agree with Chain of Custody? W@s No
11 Containers supplied by ELOT? Yeis No
*12  Samples in proper container/ bottle? s No See Belaw
13 Samples properly preserved? Yo No See Below
MM Sample bottles intact? Yo No
15 Preservations documented on Chain of Custody? Yes No
16 Containers documented on Chain of Custody? ' Yos No
M1 7 Sufficient sampie amount for indicated test(s)? Vﬁg No See Below
W18 Al samples received within sufficient hold time? Vis No See Below
~ 12 VOC samples have zero headspace? @ No Not Applicable
I‘ Variance Documentation
m’ontact: - Contacted by: Date/ Time:

egarding:

orrective Action Taken;

-

Meck all that Apply:

See attached e-mail/ fax
Client understands and would like to proceed with analysis
Cooling process had begun shortly after sampling event

00o

|
1




12600 West 1220 East - Odessa, Texas 79768

Analytical Report

Prepared for:

Kristin Farris-Pope
Rice Operating Co.
122 W. Taylor
‘Hobbs, NM 88240

Project: ABO- Apache Leak
Project Number: None Given
Location: T19S-R36E-Sec.1G, Lea County, NM

Lab Order Number: 6312012

Report Date: 10/24/06

e g E




Rice Operating Co. Project; ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Pioject Number: None Given
Hobbs NM, 88240 : Project Manager; Kristin Farris-Pope

ANALYTICAL REPORT FOR SAMPLES

Sample 1D Laberatory ID Matrix Date Sampled Date Received

Monitor Well #1 6J12012-01 Water 10/09/06 16:20 10-12-2006 16:00

Page 1 of 10
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak
Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (5035) 397-1471

Organics by GC

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Notes
Monitor Well #1 (6J12012-01) Water
Benzene ND 0.00100 mg/L 1 El61407 10/14/06 10/16/06 EPA 8021B
Toluene ND 0.00100 : '
Ethylbenzene ND 0.00100
Xylene (p/m) ND 0.00100 " "
Xylene (o) ND 0.00100 " "
Surrogate: a.a.a-Trifluorotoluene 8§2.2% 80-120 " " " "
" Surrogate: 4-Bromofluorobenzene 102 % 80-120 " " " "

Environmental Lab of Texas

The results in this report apply o the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak Fax: (505) 397-1471
Project Number: None Given
Project Manager: Kristin Farmis-Pope

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Baich Prepared Analyzed Method Notes
Monitor Well #1 (6J12012-01) Water
Total Alkalinity 194 200 mg/L 1 EJ61511 10/13/06 10/13/06 EPA 310.1M
Chloride 219 5.00 " 10 E}61403 10/19/06 10/19/06 EPA 300.0
Tetal Dissolved Solids 836 10.0 " 1 I2)61404 10/14/06 10/15/06 EPA 1601
Sulfate 80.9 5.00 " 10 EJ61403 10/19/06 10/19/06 EPA 300.0

Environmental Lab of Texas

The results in this report apply 1o the samples analyzed in accordance with the samples
received in the laboratory. This analytical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

Page 3 0of 10
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak Fax: (503) 397-1471
Project Number: None Given
Project Manager: Kristin Farris-Pope

Total Metals by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (6J12012-01) Water
Calcium 133 405 mgl 50 EJ61604 10/13/06 10/16/06 EPA 6010B
Magnesium 20.6 0.360 10 " " "
Potassium 2.72 0.600
Sodium 48.0 215 50 "

Environmental Lab of Texas

The results m this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

Page 4 of 10
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Rice Operating Co. } Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope
m Organics by GC - Quality Control
Environmental Lab of Texas
Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EJ61407 - EPA 5030C (GC)
m _ Blank (EJ61407-BLK1) Prepared: 10/14/06 Analyzed: 10/15/06
Benzene ND 0.00100 mg/L
Toluene ND 0.00100 "
Ethylbenzene ND 0.00100 "
} Xylene (p/m) ND 0.00100 "
Xylene (0) ND 0.00100 . "
Surrogate: a,a,a-Trifluorotoluenc 3335 ug!l 0.0 838 80-120
Il Surrogaie: 4-Bromofluorobenzene 35.0 " 0.0 87.3 80-120
. LCS (EJ61407-BS1) -Prepared: 10/14/06 Analvzed: 10/15/06
Benzene 0.0451 0.00100 mg/L 0.0500 90.2 80-120
I] Toluene 0.0430 0.00100 " 0.0500 86.0 80-120
Ethvibenzene 0.0513 0.00100 " 0.0500 103 80-120
Xylene (p/m) 0.0929 0.00100 " 0.100 92.9 80-120
Xylene (0) 0.0423 0.00100 " 0.0500 84.6 80-120
I] Surrogate: a,q,a-Trifluorotoluenc 344 ug/l 40.0 §6.0 N-120
Surrogaie: 4-Bromofluorobenzene 438 " 40.0 110 80-120
Calibration Check (EJ61407-CCV1) o Prepared: 10/14/06 Analvzed: 10/17/06
Benzene 49.9 ug/t 50.0 99.8 80-120
Toluene 43.1 " 50.0 86.2 80-120
Ethvlbenzene 1420 " 50.0 . 840 80-120
l] Xylene (p/m} 83.7 " 100 83.7 80-120
Xylene (0) 41.2 ' " 50.0 824 80-120
Surrogate: a,a,a-Triflucrotoluenc 36.7 " 40.0 90.2 80-120
m Surrogaie: 4-Bromofluorobenzene 343 " 40.0 838 - 80-120
Matrix Spike (EJ61407-MS1) Source: 6J12015-01 Prepared: 10/14/06 Analyzed: 10/17/06
Benzene 0.0501 0.00100 mg/L 0.0500 ND 100 80-120
Toluene 0.0440 0.00100 " 0.0500 ND 88.0 80-120
Ethvlbenzene 0.0416 0.00100 N 0.0500 ND 83.2 80-120
Xylene (p/m) 0.0914 0.00100 " 0.100 ND 914 80-120
Nylene (o) 0.0427 0.00100 " 0.0500 ND 85.4 80-120
Il Surrogate: a.a.a-Trifluorotoluene 355 ug/l 40.0 88.8 80-120
Surrogate: 4-Bromofluorobenzenc 40.2 " 40.0 100 80-120
Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples
received in the laboratory. This analytical report must be reproduced in its entirety,
ll with writien approval of Environmental Lab of Texas. Page 50010
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given ’ i
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

| Organics by GC - Quality Control

Environmental Lab of Texas

. Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EJ61407 - EPA 5030C (GC)

Matrix Spike Dup (EJ61407-MSDI) Seurce: 6J12015-01 Prepared: 10/14/06 Analyzed: 10/17/06

Benzene 0.0502 0.06100 mg/L 0.0500 ND 100 80-120 0.00 20
Toluene 0.0442 0.00100 " 0.0500 ND- 88.4 80-120 0.454 20
Ethylbenzene 0.04]12 0.00100 " 0.0500 ND 82.4 80-120 0.966 20
Nylene (p/m) 0.0913 0.00100 " 0.100 ND 913 80-120 0.109 20
Xylene (o) 0.0437 0.00100 " 0.0500 ND 87.4 80-120 231 20
Surrogate: a,a.a-Trifluorotoluene 35.4 ug/l . 0.0 883 80-120

Surrogate: 4-Bromofluorobenzene 1.0 " 40.0 102 80-120

Environmental Lab of Texas The resulls in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analviical report must be reproduced in its entirety,

Page 6 of 10

12600 West [-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Il with written approval of Environmental Lab of Texas.
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak

Fax: (505) 397-1471

Project Number: None Given
Project Manager: Kristin Farris-Pope

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting ) Spike Source %REC RPD
Analyte Result Limut Units Level Result %REC Limits RPD Limit Notes
Batch EJ61311 - General Preparation (WetChem)
Blank (EJ61311-BLK1) Prepared & Analyzed: 10/13/06
Total Alkalinity ND 2.00 mg/L
Carbonate Alkalinity ND 0.100 "
Bicarbonate Alkalinity ND 2.00
Hydroxide Alkalinity ND 0.100
LCS (EJ61311-BS1) ‘ Prepared: 10/13/06 Analvzed: 10/20/06
Bicarbouate Alkalinity 196 2.00 mg/L 200 98.0 85-113

Duplicate (EJ61311-DUP1)

Source: 6J12011-01

Prepared & Analvzed: 10/13/06

Chleride 10.5

Total Alkalinity 238 2.00 mg/L 242 1.67 20
‘Reference (EJ61311-SRM1) Prepared & Analyzed: 10/13/06

Total Alkalinity 250 mg/L 250 100 90-110
Batch EJ61403 - General Preparation (WetChem)

Blank (EJ61403-BLKI) Prepared & Analyzed: 10/19/06

Chloride . ND 0.300 mg/L

Sulfate ND 0.500

LCS (EJ61403-BS1) Prepared & Analyzed: 10/19/06

Sulfate 9.55 0.500 mp/L 10.0 95.5 80-120
Chloride 9.62 0.500 " 10.0 96.2 80-120
Calibration Check (EJ61403-CCV1) Prepared & Analyzed: 10/19/06

Sulfate 10.] my/L 10.6 10t 80-120

10.0 105 80-120

Environmental Lab of Texas

The results in this report apply to the samples analvzed in accordance with the samples
received in the laboratory. This analvtical report must he reproduced in its entirety,
with writien approval of Environmental Lab of Texas.

Page 7 of 10
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak
Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limut Notes
Batch EJ61403 - General Preparation (WetChem)

Duplicate (EJ61403-DUP1) Source: 6J12011-01 Prepared & Analyzed: 10/19/06

Sulfate 291 250 mg/L 308 5.68 20
Chloride 1430 250 1430 0.00 20
Duplicate (EJ61403-DUP2) Source: 6J12016-02 Prepared & Anatyzed: 10/19/06

Sulfate 236 125 mg/l 237 0.423 20
Chloride 690 125 692 0.289 20
Matrix Spike (EJ61403-MS1) Source: 6J12011-01 Prepared & Analyzed: 10/19/06

Chloride 2040 250 mg/L 500 1430 122 80-120 S-07
Sulfate 781 250 500 308 94.6 80-120

Matrix Spike (EJ61403-MS2) Source: 6412016-02 Prepared & Analyzed: 10/19/06

Sulfate 476 125 my/L 250 237 95.6 80-120

Chloride 979 12.5 250 692 115 80-120

Batch EJ61404 - Filtration Preparation

Blank (EJ61404-BLKI) Prepared: 10/14/06 Analvzed: 10/15/06

Total Dissolved Solids ND 10.0 my/L

Duplicate (EJ61404-DUP1) Source: 6J12011-01 Prepared: 10/14/06 Analvzed: 10/15/06

Totat Dissolved Solids 3380 10.0 mg/L 3260 3.61 5
Duplicate (EJ61404-DUP2) Source: 6J12016-02 Prepared: 10/14/06 Analyzed: 10/15/06
Total Dissolved Solids 1850 10.0 mg/L 1900 2.67 5

Environmental Lab of Texas

The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West I-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 8 of 10




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak
Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

Total Metals by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EJ61604 - 6010B/No Digestion
Blank (EJ61604-BLK1) Prepared: 10/13/06 Analyzed: 10/16/06
Calcium ND 0.0810 mg/L
Magnesium ND 0.0360 "
Potassium / ND 0.0600
Sodium ND 0.0430
Calibration Check (EJ61604-CCV1) Prepared: 10/13/06 Analyzed: 10/16/06
Calcium 1.99 mg/L 2.00 99.5 85-115
Magnesium 220 " 2.00 Lo 85-115
Potassium 1.94 2.00 97.0 85-115
Sodium * 1.7 2.00 89.5 85-115
Duplicate (EJ61604-DUPT) Source: 6J12001-04 Prepared: 10/13/06 Analyzed: 10/16/06
Calcium 0426 0.0810 mg/L 0.427 0.234 20
Magnesium 0.432 0.0360 0.422 2.34 20
Potassium 0.596 0.0600 0.582 2.38 20
Sodium 0.890 0.0430 0.866 2.73 20

Environmental Lab of Texas

The results in this report apply to the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in jts entirety,

with writien approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 9 of 10




Rice Operating Co. Project: ABO- Apache Leak : ) Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Notes and Definitions

S-07 Recovery outside Laboratory historical or method prescribed limits.
DET Analyte DETECTED
ND Analyte NOT DETECTED at or above the reporting limit
) NR Not Reported
dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
LCS Laboratory Control Spike
MS Matrix Spike
Dup Duplicate

Fodand Kbt

Report Approved By: Date: 10/24/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey; Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director LLaTasha Cornish, Chemist

Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance. with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.
pproval of ! Page 10 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Environmental Lab of Texas
Variance/ Corrective Action Report- Sample Log-in

i
B |

Lite, O
'/Tlme itﬂ? ‘CL(; /1 OO
i
i

ID#: ([—V) o 12
U=
Sample Receipt Checklist
. Client {nitials
Temperature of container/ cooler? Yes " No e °C
Shipping containerin good condition? : éFes No
l Custody Seals intact on shipping container/ cooler? (;‘?ef/s No Not Present
Custody Seals intact on sample bottles/ container? e No Not Present
Chain of Custody present? XES No
lI Sample instructions complete of Chain of Custody? ?ﬁes No
Chain of Custody signed when relinquished/ received? ‘Yes No
Chain of Custody agrees with sample label(s)? % No 1D written on Cont./ Lid
Container label(s) legible and intact? ' ¥es No - Not Applicable
l} 0 Sample matrix/ properties agree with Chain of Custody? Fes No
1 Containers supplied by ELOT? YES No
2 Samples in proper container/ bottle? S@fs No See Below
HI:B Samples properly preserved? }es No See Below
14 Sample bottles intact? Yes No
15 Preservations documented on Chain of Custedy? Yos No
”16 ' Containers documented on Chain of Custody? Y53 No
17 Sufficient sample amount for indicated test(s)? No See Below
18 All samples received within sufficient bold time? %s No See Below
l}‘tg VOC samples have zero headspace? ¥es No ~ Not Applicable
Variance Documentation
Il:ontact: Contacted by: Date/ Time:

w%egarding:

Corrective Action Taken:

I

See attached e-mail fax
Client understands and would like to proceed with analysis : '
Cooling process had begun shortly after sampling event

Check afi that Apply:

000

.




NVIRONMENTAL
| LAB OF

12600 West 1-20 East - Odessa, Teoxas 79768

Analyticél Repbrt

Prepared for:

Kristin F arrfs-Pope
Rice Operating Co. -
122 W. Taylor
Hobbs, NM 88240

Project: ABO- Apache Leak
Project Number: None Given
Location: T19S R37E Sec.] G- Lea County, NM

Lab Order Number: 6K15004

Report Date:.11/22/06




Rice Operating Co. Project: ABO- Apache Leak
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Projec[ Manager; Kristin Farris-Pope

- Fax: (505) 397-1471

ANALYTICAL REPORT FOR SAMPLES

[Samplc ID Laboratory ID Matrix Date Sampled

Date Received

Monitor Well #1 6K 15004-01 Water 11/13/06 09:40

11-15-2006 08:10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 1 of 5




Rice Operating Co.
122 W, Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak Fax: (505) 397-1471

Project Number: None Given
Project Manager: Kristin Farris-Pope

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch . Prepared Analyzed Method Notes
Monitor Well #1 (6K15004-01) Water
Chloride 234 500 mg/L 10 EK61507  11/15/06 11/15/06 EPA 300.0
Total Dissolved Solids 752 10.0 " I EK61611 11/15/06 11/16/06 EPA 160.1

Environmental Lab of Texas

The results in this report apply 1o the samples analvzed in accordance with the samples
received in the lahoratory. This analvtical report musi be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 2 of 5




Rice Operating Co. Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 " Project Manager: Kristin Farris-Pope

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EK61507 - General Preparation (WetChem)
Blank (EK61507-BLK1) Prepared & Analyzed: 11/15/06
Chloride ND 0.500 mg/L
LCS (EK61507-BS1) ’ Prepared & Analyzed: 11/15/06
Chlonide i1 0.500 mg/L 10.0 1 80-120
Calibration Check (EK61507-CCV1) Prepared & Analyzed: 11/15/06
Chloride 10.7 mg/L 10.0 107 80-120
Duplicate (EK61507-DUP1) Source: 6K15004-01 Prepared & Analyzed: 11/15/06
Chloride 232 5.00 mg/L : 234 0.858 20
Duplicate (EK61507-DUP2) Source: 6K15006-07 Prepared & Analyzed: 11/15/06
Chloride 37.9 5.00 mg/L 437 14.2 20
Matrix Spike (EK61507-MS1) Source: 6K15004-01 Prepared & Analyzed: 11/15/06
Chloride 345 5.00 mg/L 100 234 111 80-120
Matrix Spike (EK61507-MS2) Source: 6K15006-07 Prepared & Analyzed: 11/15/06
Chloride 142 5.00 my/L 100 437 98.3 80-120
Batch EK61611 - Filtration Preparation
Blank (EK61611-BLK1) Prepared: 11/15/06 Analyzed: 11/16/6
Total Dissolved Solids ND 10.9 mg/L
Duplicate (EK61611-DUPI) Source: 6K15001-01 Prepared: 11/15/06 Analyzed: 11/16/06
Total Dissolved Solids 14000 10.0 my/L 13200 5.88 5 QR-03
Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This.analvtical report must be reproduced in its entirety,
with writicn approval of Environmental Lah of Texas. Page 3 of §

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO- Apache Leak - Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC ' RPD
ﬁ Analyte N Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EK61611 - Filtration Preparation
Duplicate (EK61611-DUP2) Source: 6K15005-03 Prepared: 11/15/06 Analvzed: 11/16/06
Total Dissolved Solids 586 10.0 my/L 622 5.96 5 QR-03

g =

Environmental Lab of Texas - The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,
with writien approval of Environmental Lab of Texas.

Page.4 of 5

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO- Apache Leak
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 : Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

QR-03

DET
ND
NR
dry
RPD
LCS
MS

Dup

Notes and Definitions

The RPD value for the sample duplicate or MS/MSD was outside of QC acceptance limits due to matrix interference. QC batch
accepted based on LCS and/or LCSD recovery and/or RPD values.

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Relative Percent Difference

Laboratory Control Spike

Matrix Spike

Duplicate

Pollamd LS

Report Approved By: Date: 11/22/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist

Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-363-1800.

Environmental Lab of Texas The results in this report apply 1o the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,
with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 5 of 5




. R : I BVE A . 1
D A un_muwm uodn axmesadws 0 g w H_, Nw ; \U
: : ’ ] CUp sy sjeq 11073 Aq penisosy Bus | Feg \“ﬂ um:mwsvc__&
JBig AUl X3pdq4 - HG - Sdn o._w_.EnO>a y e : 0S40
N W nmmucm__o\_@ls\wwz Oﬂ X &@\w‘ " é
. 4 ] >@%>_womm a1 8180 AQ paysingyley
[ sewer uosutjoy audezoy
aw\?.\: \gg Q0.0 @\m\\: or
eg paaieray TN a)eg
Wod 1awofeAB3uURZol WO PMSaINT)sRuRIHW woopmsaou@eadody 0} |lBWS asesld
&:mEEoo ?_Bm._oaw._ :SuaONISUY —m.ownw
X XX MBS l X1l ove aooz/eliLt L# IBAA JOHUOIN
—
dERBREHBHE BB EREEEE EHHAEEEE HE = = O 3000 47313
21al |818|S]7 T 218 (2|55 *|718 2 &isi2|a|e|8|"8! Ix|5 3 3 g%
AHERHEIERHHAHEBHAR IR FHEEE SHER e 5|2
alzl [8ig] Rlglele[2| 2|9 Xa]s £ 2l81= ole 2 & o2
= = g gl dl&|slgla]|sl=1% & §jdic e 3 3 s {4
Zis = 8 o glels| g 9 p ol2|F g = = ES -
A3 ] gl 1zle|a[21€]°1 018 § ¢I=18 g 2 2 CER IR
i 153 8 =z | = =]& & & T 3 & o o
s @ g 88 F|5 285 & & g @ =
g g z| |8l2| |5|3|={g(f &) |
m & ] 2 £ a
- I~} I 8lo
L _§ & & = 2
m o & § 1 xunep $I3EIL0T) 0 f 3 HONRANSAY
“ Fviol S
Fd10L - (Ao esn'qe))
110 4 BZAfBUY
LI0oRUIG[EADALLEZO] \ \ 01e6-1£9(506) uesuyor suuezoy ainjeubis Jedwes
S30dN[]  dwdL[]  PprepueigTY]  deusog uodoy L Zv1-26€ (G0%) v/IB-€6€E (GDS)  ONeuoudeis)

OOXBIN MBN AJUNCD 297 -~ © |98 328N 8611

yeaT syoedy 0gv

CLAL-€9G-28F  Xed
0081-¢95-2Ey auoyd

#0d

0¥Z88 0dIxa|y MaN ‘sqqoH

dizisersiiig

1301 Joolaid

19aNG iojke| ‘M 221 -sselppy Auedwod

# yoefoid

Aueduwio] Bugerado 301y

aweN Auedwod

;awep yoafoid

59,6 sexa] 'essepQ
jseq gz-11ssM 008Z)

183N03Y SISATYNY NV QY0238 AQ01SND 40 NIVHO

WO pamsanEedody

2dod sifeq unsuy)

.JaBeueyy j08lold

SEX3] 1O BT [RJUSWIUOIIAUT




Environmental Lab of Texas

Variance/ Corrective Action Report- Sample Log-In

te Op.

lient:
rate/ Time: {1 l“%!(ju\ ! ¢|©
ab 1D #: (K P00

ritials:

(e

Sample Receipt Checklist

Client Initials

Temperaiure of container/ cocler? Yes No o= °C

2 Shipping container in good condition? e No

3 Custody Seals intact on shipping container/ cooler? &es No Not Present
Custody Seals intact on sample bottles/ container? Yes No Not Present
Chain of Custody present? Yes No
Sample instructions camplete of Chain of Custody? Yv'e;s No
Chain of Custody signed when relinquished/ received? Yes No
Chain of Custody agrees with sample label{s)? YEs No ID written on Cont./ Lid
Container label(s) legible and infact? ’ Yes No Not Applicable
Sample matrix/ properties agree with Chain of Custody? Y)a% No :
Containers supplied by ELOT? pasi] No
Samples in proper container/ bottle? Yes No See Below
Samples properly preserved? Yes No See Below
Sample bottles intact? Yes No
Preservations documented on Chain of Custody? Yes No
Containers documented on Chain of Custody? Yés No
Sufficient sample amount for indicated test{s)? Yes No See Below
All samples received within sufficient hold time? MES No See Below

_ Subcontract of sample(s)? Yes No {  Not Applicanie
{120 VOC samples have zero headspace? Yes No | —"Not Applicabte,
Variance Documentation
>ontact: Contacted by: Date/ Time:

&

legarding:

-orrective Action Taken:

v

vheck all that Apply: ]

See attached e-mailf fax

Client understands and would like to proceed with analysis

1 Cooling process had begun shortly after sampling event



NVIRONM ENTAL|
LAB OF

12600 West 1220 East - Odessa, Texas 79708

Analytical Report

Prepared for:
Kristin Farris-Pope

Rice Operating Co.
122 W. Taylor
Hobbs, NM 88240

Project: ABO- Apache Leak
Project Number: None Given
Location: T19S R37E Sec. 1G- Lea County, NM

Lab Order Number: 6L07011

Report Date: 12/11/06




)
1
i
i3
{

Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO- Apache Leak
Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

ANALYTICAL REPORT FOR SAMPLES

I Sample ID

Laboratory ID Matrix Date Sampled

Date Received J

Monitor Well #1

6L07011-01 Water 12/04/06 08.05

12-07-2006 10:50

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page | of 4




.
[

r Rice Operating Co. Project: ABO- Apache Leak ) Fax: (505) 397-1471
i‘f‘ 122 W. Taylor - Project Number: None Given '
Hobbs NM, 88240 _ Project Manager: Kristin Farris-Pope

P

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

B Reporting

Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well #1 (6L.07011-01) Water
Chloride 229 500  mgL 10 EL6080I  12/07/06 12/07/06 EPA 3000
Total Dissolved Selids 698 10.0 " 1 EL60803  12/07/06 12/08/06 EPA 160.1

il ‘

Kl

b

ﬂl Environmental Lab of Texas The results in this report apply 1o the samiples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas. Page 2 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project; ABO- Apache Leak
Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

Environmental Lab of Texas

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Reporting Spike Source %eREC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EL60801 - General Preparation (WetChem)
Blank (EL60801-BLKI1) Prepared & Analyzed: 12/08/06
Chloride ND 0.500 mg/L
LCS (EL60801-BS1) Prepared & Analyzed: 12/08/06
Chloride 10.0 0.500 my/L 10.0 100 80-120
Calibration Check (EL60801-CCV1) Prepared & Analyzed: 12/08/06
Chloride 104 mg/L 10.0 104 80-120
Duplicate (EL60801-DUPI) Source: 6L07005-01 Prepared & Analyzed: 12/08/06
Chloride 129 2.50 mg/L 130 0.772 20
Matrix Spike (EL60801-MS1) Source: 6LO7005-01 Prepared & Analyzed: 12/08/06
Chloride 189 2.50 mg/L 50.0 130 118 80-120
Batch EL60803 - Filtration Preparation
Blank (EL60803-BLK1) Prepared: 12/07/06 Analyzed: 12/08/06
Total Dissolved Solids ND 10.0 myg/L
Duplicate (EL60803-DUPI) Source: 6L07005-01 Prepared: 12/07/06 Analyzed: 12/08/06
Total Dissolved Solids 266 10.0 mp/L 246 781 20

Environmental Lab of Texas

The results in this report apply (o the samples analyzed in accordance with the samples

received in the laboratory. This analviical report must be reproduced in its entirety,

with writien approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (435).563-i713

Page 3 of 4




Rice Operating Co. . Project: ABO- Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 . Project Manager: Kristin Farris-Pope

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

LCS Laboratory Control Spike

MS Matrix Spike

Dup Duplicate

EC&«Q o Q{ K\j Va:fb‘

Report Approved By: Date: 12/11/2006
Raland K. Tuttle, Lab Manager Jeanne Mc Murrey, Inorg. Tech Director
Celey D. Keene, Lab Director, Org. Tech Director LaTasha Cornish, Chemist

Peggy Allen, QA Officer Sandra Sanchez, Lab Tech.

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

1f you have received this material in error, please notify us immediately at 432-563-1800.

Environmental Lab of Texas The results in this report apply to the samples analyzed in accordance with the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmenial Lab of Texas. Pase 4 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Environmenta!l Lab of Texas
Variance/ Corrective Action Report- Sample Log-In

Chent’ @\\VC ﬁi}
Date! Time: "/"/L}’XLDQ U‘O"5O
- Lab lD#' !\QL‘O_(]TQU

. N,
m Intials: !,L

Sample Receipt Checklist

Client initials
m‘@ Tenperature of container/ coofer? \ Yes No ~ 2.0 °C
1#2 _ Shipping container in good condition? YES) No
#3  Custody Seals intact-on shipping container/ cooler? gres, No Not Present
#4  Custody Seals intact on sample bottles/ container? ¥es No Not Present
45 Chain of Custody present? Yes No
#6  Sample instructions compiete of Chain of Custody? ¥as No
)27 Chain of Custody signed when relinquished/ received? Yeos, No
“1;78 Chain of Custody agrees with sample label(s)? Yes No ID written on Cont f Lid
#9  Contaner label(s) legible and intact? ' ¥es No Not Applicable - |
#10 Sample matrix/ properties agree with Chain of Custody? §¢e§ No
Il;n 1 Containers supplied by ELOT? ¥es, No
#t12  Semples in proper container/ bottie? (‘-\%s) , No See Below
#13  Sampies properly preserved? ey No See Below
| lkm Sample botties intact? {Fés No
~ WF15 Presenvations documented on Chain of Custodp ges No
#16 Containers documented on Chain of Custody? Yoy No
k17 Sufficient sampte amount for indicated test(s)? _Yes No See Beiow
118 All samples received within sufficient hold time? Yoo No See Below |
19 Subconiract of sample(s)? Yes No CNot Applicabte B
$20 VOC samples have zero headspace? X% No Not Applicable |
Il Variance Documentation .
“ontact Centacted by: Date! Time:
Regarding:

I

wasrective Action Taken:

)

‘lweci’ ali that Apply:

See attached e-mailf fax
Client understands and would like to proceed with analysis
Cooling process had begun shortly after sampling event

oo




R. T. HiCKS CONSULTANTS, LTD.

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

January 24, 2008

Wayne Price
Oil Conservation Division
1220 S. St. Francis Drive

Santa Fe, NM 87505

RE: 2007 Annual Ground Water Monitoring Report
G-1 Site (Abo Apache LA), Sec 01, T17S, R36E, Unit "G"
NMOCD Case #: 1R0415

Dear Mr. Wayne Price:

R.T. Hicks Consultants, Ltd is pleased to submit the 2007 Annual Ground Water Monitoring

. Report for the G-1 Site (Abo Apache LA) site located in the Abo Salt Water Disposal

System (SWD). This report consists of the following sections:

1. A table summarizing all laboratory results, depth to ground water and other

pertinent data associated with ground water sampling at the site, including this
past year.

2. Graphs showing chemical concentration over time for chloride, TDS, and
sulfate.

3. Laboratory data sheets associated with the routine sampling for 2007.

A Final Closure Report was submitted to NMOCD on April 28, 2006. NMOCD granted
conditional approval on May 25, 2006. Revegetation and soil moisture monitoring is
ongoing. We plan to submit a Final Closure Report in the spring of 2008.

Thank you for your consideration of this annual summary information. The attached CD

contains an electronic copy of this report. If you have any questions, please contact us at
505-266-5004, or Kristin Farris Pope at ROC, 505-393-9174.

Sincerely,
R.T. Hicks Consultants, Ltd.

fod f

Randall T. Hicks
Principal

Copy: Hobbs NMOCD office; Rice Operating Company
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NVIRONMENTAL
LAB OF

. ) R A Xenco Laboratories Compan
12000 West 1220 East - Odessa, Texas 79768 pany

Analytical - Report

Prepared for:

Kristin Farris-Pope

lﬁ : Rice Operating Co.
122 W. ' Tay].or
m Hobbs, NM 88240

Project: ABO Apache Leak
Project Number: None Given

Location: T19S R37E Secl G ~ Lea County New Mexico

Lab Order Number: 7D05010

Report Date: 04/11/07

\m



Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO Apache Leak Fax:

Project Number; None Given
Project Manager: Kristin Farris-Pope .

(505) 397-1471

ANALYTICAL REPORT FOR SAMPLES

Sample ID

Laboratory ID Matrix Date Sampled

Date Received

Monitér Well # 1

7D05010-01 Water 04/04/07 19:20

04-05-2007 13:20

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 1 of 4



Rice Operating Co.

Project: ABO Apache Leak

122 W. Taylor Project Number: None Given
Hobbs NM, 88240 . Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well # 1 (7D05010-01) Water
Chloride 290 500  mglL 10 ED71003  04/10/07 04/10/07 EPA 3000
Total Dissolved Solids 1210 10.0 1 ED71008  04/05/07 04/06/07 EPA 160.1

Frvirommentat—tab—of—Texs

A Xenco Laboratories Company

The results i this “report_apply—to~the “samples analvzed in-accordance witl the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Emvironmemal Lab of Texas.

Page 2 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO Apache Leak
Project Number: None Given
Project Manager: Kristin Farris-Popé

Fax: (505) 397-1471

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch ED71003 - General Preparation (WetChem)
Blank (ED71003-BLK1) Prepared & Analyzed: 04/10/07
Chlonide ND 0.500 mg/L
LCS (El)7'1003-BSI) ) Prepared & Analyzed: 04/10/07
Chloride 12.0 0.500 mg/L 10.0 120 80-120
Calibration Check (ED71003-CCV1) Prepared & Analyzed: 04/10/07
Chloride 9.00 mg/L 10.0 90.0 80-120
Duplicate (ED71003-DUP1) Soeurce: 7D05009-01 Prepared & Analyzed: 04/10/07
Chloride 1590 25.0 mg/L 1940 19.8 20
Duplicate (ED71003-DUP2) Source: 7D05014-05 Prepared & Analyzed: 04/10/07
Chloride 1390 50.0 mg/L 1410 1.43 20
Matrix Spike (ED71003-MS1) Source: 7D05009-01 Prepared & Analyzed: 04/10/07
Chloride 2080 25.0 mg/L 500 1940 280 80-120
Matrix Spike (ED71003-MS2) Source: 7D05014-05 Prepared & Analyzed: 04/10/07
Chloride 2480 50.0 mg/L 1000 1410 107 80-120
Batch ED71008 - General Preparation (WetChem)
Blank (ED71008-BLK1) Prepared: 04/05/07  Analyzed: 04/06/07
Total Dissolved Solids- ND 10.0 mg/L
Duplicate (ED71008-DUP1) Source: 7D05009-01 Prepared: 04/05/07  Analyzed: 04/06/07
Total ‘Dissolved Solids 3700 10.0 mg/L 3070 18.6 20

~fFrvirommentat—tab—of—Texas

A Xenco Laboratories Company

The results in this report apply to the samples analyzed i accordance with the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmemal Lab of Texas.

Page 3 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO Apache Leak Fax: (505) 397-147]
122 W. Taylor Project Number: None Given ’
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Notes and Definitions

.

DET Analyte DETECTED

ND ‘Analyte NOT DETECTED at or above the reporting limit

NR | Not Reported

dry Sample results reported on a dry weight basis

RPD ‘ Relative Percent Difference

LCS Laboratory Contro} S;;ike

MS Marix Spike ' ‘
Dup Duplicate |

Report Approved By: o o Date: 4/11/2007
Brent Barron, Laboratory Director/Corp. Technical Director James Mathis, QA/QC Officer
Celey D. Keene, Org. Tech Director - Jeanne ‘Mc Murrey, Inorg. Tech Director

Raland K. Tuttle, Laboratory Consultant

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

“Envirommena—tab—of—foxas The results in this report apply to the samples analyzed in-accordance wih the samples
received in the laboratory. This analviical report must he reproduced in its entirety,
A Xenco Laboratories Company with written approval of Environmental Lab of Texas.
Page 4 of 4

12600 West [-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Environmental Lab of Texas
Variance! Corrective Action Report- Sample Log-in

Client Initials

4 Temperature of containerhcooler? ey N T D e
f1:2__Shipping container in good condition? Jres No | _
pl:s  Custody Seals intact on shipping container! cooler? (Y',‘&fs' 5 No Not Present
i Custedy Seals intact on sampie botlles/ container? Nes) No Not Present
5 (Chain of Custody present? Yes No
Sample instructions complete of Chamn of Custody? Nes No
'7 Chain of Custody signed when relinquished/ received? 1 Nes.’ | No
i Chain of Custody agrees with sampie labels)? }*{g‘?) No 1D written on Cant/ Lid
IBC Container{abel{s} legible and intact? “'}?Yéw? No {of Applicabig
10 Sample mavix/ properties agree with Chain of Custody? Xgﬁ?’) No
11 Coniainers supplied by ELOT? < No
o2 Sampies in proper container/ bolile? No Soe Below
mé‘; 3 Samples properly preserved? No See Beiow
14 Samaole botles intact? No
15 Preservetions gocumenied on Chaln of Custody? No -
ll: Coniainers docyumented on Chain of Custody? No
i17  Bufficient sample amount for indicated lesi{s)? Yes! Mo
18 Al sampies recsived within sufficient hold Hime? . (Q}?‘;&sﬁ’ N
mzﬁé} Subcontract of sampie(s)? Yes Nao
220 VOC samples have zero headspace? ~Yes 31 No
J Variance Documentation
Tantach Contacied by; Date/ Time:

Tegarding

Corractve Action Taken:

See attached e-mail/ fax
Client understands and would tike {o procesd with analysis
Cooling process had begun shortly after sampling event

Shsck all that Apply:

C )
nn[s




NVIRONMENTAL
LAB OF

. . A Xenco Laboratories Compan
£2000 West 1-20 East - Qdessa, Texas 79768 pany

AnalyticalA Report

Prepared for:

Kristin Farris-Pope
Rice Operating Co.
122 W Taylor

Hobbs, NM 88240

Project: ABO Apache Leak
Project Number: None Given
Location: T19S R36E Secl G ~ Lea County New Mexico.

Lab Order Number: 7F06016

‘Report Date: 06/26/07




Rice Operating Co. Project: ABO Apache Leak Fax: (505) 397-147
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

ANALYTICAL REPORT FOR SAMPLES

| Sample ID Laboratory ID Matrix Date Sampled Date Received

Monitor Well # 1 7F06016-01 Water 05/31/07 07:30 06-06-2007 12:51

Page 1 of 10

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO Apache Leak

Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

Organics by 'GC

Environmental Lab of Texas

Reporting
Analyte Result Limit  Units Dilution  Batch  Prepared Analyzed Method Notes
Monitor Well # 1 (7TF06016-01) Water
Benzene 0.00237 0.00100  mg/L 1 EF70802 - 06/08/07 06/09/07 EPA 8021B
Toluene ND 0.00100 " " " " .
Ethylbenzene ND 0.00100 " " " " . "
Xylene (p/m) ND 0.00100 " " " . .
Xylene (o) ND 0.00100 ' " !
Surrogate: a.a.a-Trifluorotoluene 113 % 80-120 “ " “ "
Surrogute: 4-Bromofluorobenzene 98.6 % 80-120° " " " "

—Frvironmentat—tab—oftexms

A Xenco Laboratories Company

The results in this repore apply to” the samples” analvzed in accordance with the samples

received in the laboraiory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 2 of 10



Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO Apache Leak

Project Number: None Given
Project Manager: Kristin ‘Farris-Pope

Fax: (505) 397-1471

General Chemistry Parameters by EPA / Standard Methods

Environmental Lab of Texas

Reporting
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
Monitor Well # 1 (7F06016-01) Water
Total Alkalinity 224 200  mplL 1 EF71309  06/13/07 06/13/07 EPA 310.IM
Chloride 334 5.00 . 10 EF71204  06/12/07 06/12/07 EPA 300.0
Total Dissolved Solids 1210 10.0 " 1 EF71110  06/06/07 06/11/07 EPA 160.1
Sulfate 83.8 5.00 " 10 EF71204  06/12/07 06/12/07 EPA 300.0

trrvirommenat—tab—of—Texas

A Xenco Laboratories Company

The resulis n tins report apply 1o the samples analvzed inaccordance wili the samples

received in the laboratory. This analvtical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page

-

J

of 10




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project; ABO Apache Leak

Project Number: None Given

Project Manager: Kristin. Farris-Pope

Fax: (505) 397-1471

Total Metals by EPA / Standard Methods

Environmental Lab of Texas

. Reporting
l' Analyte ) Result Limit  Units * Dilution ~ Batch Prepared Analyzed "Method Notes|
Monitor Well # 1 (7F06016-01) Water
L Calcium 179 405  mgl 50 EF70807  06/08/07 06/08/07 EPA 6010B
11 Magnesium 24.6 0360 " i0 " " "
Potassium 2.97 0.600 " " " " i "
’ Sodinm 60.8 215 " 50 " "

—Envirommenta—abof—Texas

A Xenco Laboratories Company

The results i this report apply to the samples analvzed in-accordance witl the samples

received in the laboratorv. This analvtical report must be reproduced in irs enfirety,
with written approval of Environmental Lab of Texas.

Page 4 of 10

12600 West 1-20 East - Odessa. Texas 79705 - (432) 563-1800 - Fax (432) 563-1713



Fax: (505) 397-1471

122 W. Taylor Project’ Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Organics by GC - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC . RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

w Rice Operating Co. . Project: ABO Apache Leak

Batch EF70802 - EPA 5030C (GC) ' ' ‘ |

Blank (EF70802-BLK1) Prepared & Analyzed: 06/08/07 ‘

Benzene ND 0.00100 mg/L ,
Toluene ND 0.00100 "
Ethylbenzene ND 0.00100 "
Nylene (p/m) ND 0.00100 " }
Xylene (o) ND 0.00100 "
Surrogare: a.a.a-Trifluorotoluene 541 ughl 50.0 108 80-120
ll Surrogate: 4-Bromofluorohenzene 4354 " 50.0 90.8 80-120
LCS (EF70802-BS]) Prepared & Analyzed: 06/08/07
Benzene 0.0548 0.00100 mg/L 0.0500 110 80-120
‘]‘ Tolucne 0.0556 0.00100 " 0.0500 11 80-120
‘ Ethytbenzene 0.0543 0.00100 " 0.0500 109 80-120
Xylene (p/m) 0.101 0.00100 " - 0.100 10t 80-120
Xylene (0) 0.0569 0.00100 " 0.0500 114 80-120
m Surrogate: a,a,a-Trifluorotoluene 54.6 . ug/l 50.0 109 80-120
Surrogate: 4-Bromofluorohenzene 37 - 300 103 80-120
Calibration Check (EF70802-CCV1) Prepared: 06/08/07  Analyzed: 06/09/07
Benzene R 0.0576 mg/L 0.0500 115 80-120
Toluene A 0.0567 " 0.0500 113 80-120 |
_ Ethylbenzene 0.0537 " 0.0500 107 80-120 |
"1’ Xylene (p/m) 0.0999 " 0.100 99.9 80-120
Xylene (o) 0.0573 " 0.0500 115 80-120
Surrogate: a,a.a-Trifluorotoluene 57.9 g/t 30.0 116 80-120
Surrogate: 4-Bromofluorobenzene 330 " 30.0 106 80-120
Matrix Spike (EF70802-MS1) Source: 7F06019-03 Prepared: 06/08/07  Analyzed: 06/09/07
Benzene 0.0598 0.00100 ' mg/L 0.0500 ND 120 80-120
Toluene 0.0593 0.00100 " 0.0500 ND 119 80-120
Ethylbenzene 0.0584 0.00100 " 0.0500 ND 117 80-120
Xylene (p/m) 0.107 0.00100 " 0.100 ND 107 80-120
Xylene (o) 0.0614 0.00100 " - 0.0500 ND 123 80-120 M1
Surrogate: a.a.a-Trifluorotolucne 384 ngtl 50.0 117 80-120
Surrogate: +-Bromofluorobenzenc 36.2 " 0.0 .1 12 80-120
Frvironmema—tab—ot —Toexas The results i this report apply o the samples analvzed - accordance with the samples

) received in the lahoratory. This analviical report must be reproduced in its entirety,
A Xenco Laboratories Company with written approval of Environmemal Lab of Texas.
Page 5 of 10

12600 West 1-20 East - Odessa.‘Texas 79705 - (432) 563-1800 - Fax (432) 563-1713




Rice Operating Co. Project: ABO Apache Leak Fax: (505) 397-1471
122 W. Taylor Project Number: None Given .
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

Organics by GC - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC ) RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit * Notes
Batch EF70802 - EPA 5030C (GC)
?:i Matrivapike Dup (EF70802-MSD1) Source: 7F06019-03 Prepared: 06/08/07  Analyzed: 06/09/07
Benzene 0.0565 0.00100  mg/L 0.0500 ND 13 80-120 6.01 20
Toluene 0.0566 0.00100 " 0.0500 ND 113 80-120 517 20
Ethylbenzene 0.0556 0.00100 " 0.0500 ND 11 80-120 5.26 20
m Xylene (p/m) 0.102 0.00100 " 0.100 ND 102 80-120 4,78 20
Xylene (o) 0.0584 0.00100 " 0.0500 ND 117 80-120 5.00 20
Surrogate: a.a.a-Trifluorotoluene 583 ug/l 30.0 117 80-120
Surrogate: 4-Bromofluorobenzene : 54.2 " 30.0 108 K0-120
—Envirommentat—ab—of—Fexas The results in this report apply to the samples analyvzed in accordance with the samples
received in the lahoraiory. This analyiical report must he reproduced in its entirety,
A Xenco Laboratories Company with written approval of Environmental Lab of Texas.

Page 6 of 10
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Rice Operating Co. Project: ABO Apache Leak Fax: (505) 397-1471
E 122 W. Taylor Project Number: None Given
Hobbs NM, 88240 ' Project Manager: Kristin Farris-Pope

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
' Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EF71110 - General Preparation (WetChem)
l Blank (EF71110-BLK1) Prepared: 06/07/07  Analyzed: 06/11/07
s Total Dissolved Solids ND 10.0 mg/L
Duplicate (EF71110-DUPT) ’ Source: 7F06016-01 Prepared: 06/07/07  Analyzed: 06/11/07
Total Dissolved Solids 1270 " 100 mg/L 1210 4.84 20
Duplicate (EF7]I]0—DUP2) Source: 7F06019-03 Prepared: 06/07/07  Analyzed: 06/11/07
Total Dissolved Solids 7020 10.0 mg/L 6900 1.72 20
1 .
B Batch EF71204 - General Preparation (WetChem)
Blank (EF71204-BLK1) Prepared & Analyzed: 06/12/07
Sulfate ND 0.500 mg/L '
1 Chioride ND 0.500 "
S
'LCS (EF71204-BSI) Prepared & Analyzed: 06/12/07
Sulfate 10.0 0.500 mg/L 10.0 100 80-120
“ Chloride 10.8 0.500 " 10.0 108 80-120
Calibration Check (EF71204-CCV1) Prepared & Anatyzed: 06/12/07
Sulfate 10.0 mg/L 100 100 80-120
Il Chloride : 108 " 10.0 108 80-120
Duplicate (EF71204-DUP1) Source: 7F06020-03 Prepared & Analyzed: 06/12/07
Sulfate 4550 250 mg/L 4670 2.60 20
Chloride 17500 250 " 18100 337 20
Matrix Spike (EF71204-MS1) Source: 7F06020-03 Prepared & Analyzed: 06/12/07
" Chloride 21100 250 mg/L 5000 18100 60.0 80-120 QM-10
Sulfate | 7770 250 " 5000 4670 62.0 80-120 QM-10
Il |
|
—Envirommenta—tab—of—Texas The results i this report apply io the samples” analyzed in-accordance wili the samples
- ) received in the laboratorv. This analytical report must be reproduced in its entirety,
A Xenco Laboratories Company with written approval of Environmental Lab of Texas.

Page 7 of 10
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO Apache Leak

Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EF71309 - General Preparation (WetChem)
Blank (EF71309-BLKI1) Prepared & Analyzed: 06/13/07
Total Alkalinity ND 2.00 mg/L
Carbonate  Alkalinity ND 0.100 "
Bicarbonate Alkalinity ND 2.00 "
Hydroxide Alkalinity ND 0.100
LCS (EF71309-BS1) Prepared & Analyzed: 06/13/07
Bicarbonate Alkalinity 174 2.00 mg/L 200 87.0 85-115
Duplicate (EF71309-DUP1) Source: 7F06017-02 Prepared & Analyzed: 06/13/07
Total Alkalinity 348 2.00 mg/L 348 0.00 20
Reference (EF71309-SRM1) Prepared & Analyzed: 06/13/07
Total Alkalinity 250 mg/L 250 100 90-110

~Enviromemat—tab—of

TTXAS

A Xenco Laboratories Company

The “results in tlus report_apply 1o~ the samples analvzed w accordance wili the samples
received in the laboratory. This analvtical report must be reproduced in its entirety,
with writien approval of nvironmental Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project: ABO Apache Leak

Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-1471

—Envirommentat—ab—of

Total Metals by EPA / Standard Methods - Quality Control
Environmental Lab of Texas
|
Reporting Spike Source %REC RPD }
Analyte Resutlt Limit Units Level Result %REC Limits RPD Limit Notes
Batch EF70807 - 6010B/No Digestion
Blank . (EF70807-BLKI) - Prepared & Analyzed: 06/08/07
Calcium ND 0.0810 mg/L
Magnesium ND 0.0360 "
Potassium ND 0.0600 "
Sodium ND 0.0430 "
Calibration Check (EF70807-CCV1) Prepared & Analyzed: 06/08/07
Calcium A 1.78 mg/L 2.00 89.0 85-115
Magnesium 1.83 N 2.00 91.5 85-115
Potassium 228 . 200 114 85115
Sodinm 1.82 2.00 91.0 85-115
Duplicate (EF70807-DUP1) Source: 7F05011-03 Prepared & Analyzed: 06/08/07
Calcium 139 4.05 mg/L 139 0.00 20
Magnesium 295 0.360 " 298 1.01 20
Potassium 6.37 0.600 6.57 3.09 20
Sodium 121 2.15 " 124 245 20

TCAdS

A Xenco Laboratories Company

The results i this report apply 1o the samples analvzed in”accordance wuli the samples

received in the lahoratory. This analviical report must be reproduced in its entirety,

with written approval of Environmental Lab of Texas.

Page 9 of 10
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Rice Operating Co. Project: ABO Apache Leak Fax: (505) 397‘-1471
122 W. Taylor ~ Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

ﬂ Notes and Definitions

QM-10 LCS/LCSD were analyzed in place of MS/MSD.

M1 The MS and/or MSD were above the acceptance limits due to sample matrix interference. See Blank Spike (LCS).”
DET Analyte DETECTED
m ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported
n dry Sample results reported on a dry weight basis
RPD Relative Percent Difference
LCS Laboratory Control Spike
l} MS Matrix. Spike
Dup Duplicate

!l Report Approved By: = Date: 6/26/2007
Brent Barron, Laboratory Director/Corp. Technical Director James Mathis, QA/QC Officer
‘Celey D. Keene, Org. Tech Director Jeanne Mc Murrey, Inorg. Tech Director

Raland K. Tuttle, Laboratory Consultant

‘ . This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
!:- information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

Il —Enviromerral—ab—of—texas The results n fTus report apply to the samples analvzed in accordance With ithe samples
received in the laboratory. This analviical report must be reproduced in its entirety,
A Xenco Laboratories Company with writien approval of Environmental Lab of Texas.
m Page 10 of 10
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Environmental Lab of Texas

Variance/ Corrective Action Report- Sample Log-In

i 219

‘Client; :V\'f £
Date/ Time: G -0 [2°5]
tabtD#: Troc ol
Intials: it
Sample Receipt Checklist
Client initiats

#1 Temperature of container/ cooler? “Yes > No ’ CD ®C
#2  Shipping container in good condition? ‘ \@D No ‘
#3 Custody Seals intact on shipping container/ cooler? ﬂ,g_a(’ No Not Present
#4 Custody Seals intact on sample botiles/ container? Yes_? No Not Present
#5 Cnhain of Custody present? es ’ No
#6_ Sample instructions complete of Chain of Custody? _f’ff'g% No

_|#7 _ Chain of Custody signed when relinquished/ received? S No
#8 -Chain of Custedy agrees with sample label(s)? es_i No tD written on Cont / Lid
#9 Container label(s) legible and intact? s | No Not Applicable
#10 Sample matrix/ properties agree with Chain of Custody? Yes ) No
#11 Containers supplied by ELOT? @ No
#12_Samples in proper container/ bottie? Yé,s) No See Below
#13  Samples properly preserved? Yes' No See Below
#14 Sample botties intact? Yes ) No
#15 Preservations documented on Chain of Custody? @ No
#16 Containers documented on Chain of Custody? % No

|#17__Sufficient sample amount for indicated test(s)? e No See Below
#18 All samples received within sufficient hold time? }(e"@ No See Below

Subcontract of sample(s)? Yes No bist Applicable’

#20 VOC samples have zero headspace? Xes | No Not Applicable

Variance Documentation

Contact; Contacted by:

Regarding:

Date/ Time:

Corrective Action Taken:

Check all that Apply:

See attached e-mailf fax

ool

Client understands and would fike to proceed with analysis
Cooling process had begun shortly after sampling event
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NVIRONMENTAL
LAB OF

12600 West 1-20 Enst - Odessa, FVexas 79768

~ Analytical Report

Prepared for:
Kristin Farris-Pope

Rice Operating Co.
122 W. . Taylor
Hobbs, . NM 88240

Project: ABO Apache Leak
Project Number: None Given

Location: T19S R37E Secl G ~ Lea County New Mexico

Lab Order Number: 7F14021

Report Date: 06/20/07

A. Xenco Laboratories Company




Rice Operating Co.
122 W. Taylor
Hobbs NM, 88240

Project. ABO Apache Leak Fax: (505) 397-147

Project Number: None Given
Project Manager: Kristin Farris-Pope

ANALYTICAL REPORT FOR SAMPLES

rSample 1D

Laboratory 1D Matrix . - Date Sampled

Date Received

Monitor Well # 1

7F14021-01 Water 06/14/07 07:10

06-14-2007 13:45

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 1 of 4




Rice Operating Co. Project: ABO Apache Leak Fax: (505) 397-1471
g 122 W. Taylor . Project Number: None Given
Hobbs NM, 88240 . Pr()ject Manager: Kristin Farris=Pope
m General Chemistry Parameters by EPA / Standard Methods
Environmental Lab of Texas
Reporting -
Analyte Result Limit Units Dilution Batch Prepared Analyzed Method Notes
- Monitor Well # 1 (7F14021-01) Water
Chloride ) 285 500 mg/lL ) 10 EF71803 06/18/07 06/20/07 EPA 300.0
Total Dissolved Solids 1350 10.0 " ' 1 EF72004 06/18/07 06/20/07 EPA 160.]
ﬂ
il
1l
}’1
il
li —Envirommema—abottoxms— The results i this report apply to the samples analvzed in accordance with e samples
received in the laboratory. This analvtical report must be reproduced in its entirety,
A Xenco Laboratories Company with written approval of Environmental Lab of Texas.
ll Page 2 of 4
12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
.‘";




Rice Operating Co.
122 'W. Taylor
Hobbs NM, 88240

Project: ABO Apache Leak

Project Number: None Given
Project Manager: Kristin Farris-Pope

Fax: (505) 397-147]

General Chemistry Parameters by EPA / Standard Methods - Quality Control

Environmental Lab of Texas

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes
Batch EF71803 - General Prcpafation (WetChem) ~
Blank (EF71803-BLK1) Prepared: 06/18/07  Analyzed: 06/20/07
Chloride ND 0.500 mg/L
LCS (EF71803-BS1) Prepared: 06/18/07  Analyzed: 06/20/07
Chloride_ 9.87 0.500 mg/L 10.0 98.7 80-120
Calibration Check (EF71803-CCV1) Prepared: 06/18/07  Analyzed: 06/20/07
Chloride 8.94 mg/L 10.0 894 80-120
Duplicate (EF71803-DUP1) Source: 7F14003-06 Prepared: 06/18/07 Analyzed: 06/20/07
Chloride 8400 100 mg/L 6670 23.0 20 R2
Matrix Spike (EF71803-MS1) Source: 7F14003-06 Prepared: 06/18/07  Analyzed: 06/20/07
Chloride 9860 160 mg/l 2000 6670 160 80-120 QM-10
Batch EF72004 - General Preparation (WetChem) -
Blank (EF72004-BLK1) Prepared: 06/18/07  Analyzed: 06/20/07
Total Dissolved Solids ND 10.0 my/L )
Duplicate (EF72004-DUP1) Source: 7F14003-01 Prepared: 06/18/07  Analyzed: 06/20/07
Total Dissolved Solids - 3220 10.0 mg/L 3180 125 20
Duplicate (EF72004-DUP2) Source: 7F14020-03 Prepared: 06/18/07  Analyzed: 06/20/07
Total Dissolved Solids 526 10.0 mg/L 534 1.51 20

trvirommenat Cab ot~ Texas

A Xenco Laboratories Company

The resulis i this report _apply 1o the samples analvzed in-accordance with the samples

received in the laboratorv. This analviical report must be reproduced in its entirey,
with written approval of Envirenmenial Lab of Texas.

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713

Page 3 of 4



Rice Operating Co. Project: ABO Apache Leak Fax:
122 W. Taylor Project Number: None Given
Hobbs NM, 88240 Project Manager: Kristin Farris-Pope

(505) 397-1471

QM-10
DET
ND

NR
dry

- RPD
LCS
MS

Dup

Notes and Definitions
The RPD exceeded the accept;mce limit.
LCS/LCSD were analyzed in place of MS/MSD.
Analyte DETECTED -
Analyte NOT DETECTED at or above the Eeponing limit
Not Reported
Sample results reported on a dry weight basis
Relative Percent Difference
Laboratory Control Spike
Matrix Spike

Duplicate

Report Approved By: Date: 6/20/2007
Brent Barron, Laboratory Director/Corp. Technical Director James Mathis, QA/QC Officer
Celey D. Keene, Org. Tech Director Jeanne Mc Murrey, Inorg. Tech Director

Raland K. Tuttle, Laboratory Consultant

This material is intended only for the use of the individual (s) or entity to whom it is addressed, and may contain
information that is privileged and confidential.

If you have received this material in error, please notify us immediately at 432-563-1800.

—Frvironmentai—tab—of —Toxas The results i this report apply 1o the samples analvzed in accordance witl the samples
received in the laboratorv. This analvtical report must be reproduced in its entirety,
A Xenco Laboratories Company with written approval of Environmemal Lab of Texas.
Page 4 of 4

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713
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~ Environmental Lab of Texas
Variance/ Corrective Action Report- Sample Log-in

Client. K(QC
Date/ Time. wil 4“ ED‘-\ {ltf}
Lab1D# YL 1072

UL,

initals; ~

Sample Receipt Checklist

Client initials

[#1  Temperature of container/ cocler? Yes | No LS °C
#2 Shipping container in good condition? Yes No
#3 Custody Seals intact on shipping container/ cooler? % No Not Present
#4 Custody Seals intact on sample bottles/ confainer? No Not Present
#5 Chain of Custody present? Yes No
#6 Sample instructions complete of Chain of Custody? _ Yéy No
;‘ 7 Chain of Custody signed when relinquished/ received? Yes - No
: #8 Chain of Custody agrees with sample label(s)? YES No ID written on Cont./ Lid
#5 Container labei(s) legible and intact? Yeu, No Not Applicable
#10 Sample matrix/ properties agree with Chain of Custody? l>4es No
m #11 Containers supplied by ELOT? % No
#12 -Sampies in praper container/ bottle? _ No See Below
#13 Sampies properly preserved? Xes 1 No See Below
_ ﬁl #14 Sample bottles intact? ) No
#15 Preservations documented on Chain of Custody? Xes No
#16 Containers documented on Chain of Custody? ¥e® | No
ﬁl #17 Sufficient sample amount for indicated test(s)? .= No See Below
#18  All samples received within sufficient hold time? @ No See Below
{#79 Subcontract of sample{s)? Yes | No 490t Applicable
"‘ #20 VOC samples have zero headspace? @ No ~ Not Applicable
Variance Documentation
i‘ Contact; Contacted by: _ Date/ Time:

Regarding:

Corrective Action Taken:

v
g

Check all that Apply: See attached e-mail/ fax
Client understands and wouid like to proceed with analysis

Cooling process had begun shortly afier sampling event

winn




Analytical Report 285440

for

Rice Operating Co.

~ Project Manager: Kristin Pope

ABP Apache Leak

12-JUL-07

[ MVIRONMENTAL

12600 West 1-20 East Odessa, Texas 79765
A Xenco Laboratories Company

NELAC certification numbers:
Houston, TX E871002 - Miami, FL E86678 - Tampa, FL E86675

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

Page 1 of 10




12-JUL-07

Project Manager: Kristin Pope
Rice Operating Co.

122 West Taylor

Hobbs, NM 88240

Reference: XENCO Report No: 285440
ABP Apache Leak
Project Address: T 19 S R37E Sec 1G ~ Lea County, NM

Kristin Pope:

We are reporting to you the results of the analyses performed on the samples received under the project name
referenced above and identified with the XENCO Report Number 285440. All results being reported under
this Report Number apply to the samples analyzed and properly identified with a Laboratory ID number.
Subcontracted analyses are identified in this report with either the NELAC certification number of the
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with
NELAC standards. Estimation of data uncertainty for this report is found in the quality control section of this
report unless otherwise noted. Should insufficient sample be provided to the laboratory to meet the method

and NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and ‘

reported using all other available quality control measures.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories. This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you. The samples received, and described as recorded in Report No. 285440 will be filed for
60 days, and after that time they will be properly disposed without further notice, unless otherwise arranged
with you. We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding analytical standard
practices, controlled substances under regulated protocols, etc).

We thank you for selecting XENCO Laboratories to serve your analytical needs. If you have any questions

* concerning this report, please feel free to contact us at any time.

Respectfully,

Brent Barron
Odessa Laboratory Director
Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.

Certified and approved by numerous States and Agencies.
A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

Page 2 of 10
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Sample Cross Reference 285440
El Rice Operating Co., Hobbs, NM

ABP Apache Leak

Sample Id Matrix Date Collected Sample Depth Lab Samplé 1d
Monitor Well # 1 W Jun-29-07 07:05 285440-001

"' Page 3 of 10




Certificate of Analysis Summary 285440
Rice Operating Co., Hobbs, NM

Project Name: ABP Apache Leak

Project Id: : Date Received in Lab: Jul-03-07 05:05 pm
Contact: Kiristin Pope ’ Report Date:  12-JUL-07
Project Location: T 19 S R37E Sec 1G ~ Lea County, NM : ) Project Manager:  Brent Barron, 11
. Lab Id: 285440-001
Analysis Requested Field Id: Maonitor Well # 1
Depth: S
Matrix: WATER
Sampled: Jun-29-07 07:05
BTEX by EPA 8021B Extracted: Jul-10-07 11:54
Analyzed: Jul-10-07 17:12
Units/RL: mg/L RL
Benzene ND  0.0010
Toluene . ND  0.0010
Ethylbenzene ND  0.0010
m,p-Xylene ND  0.0020
o-Xylene ND  0.0010
Total Xylenes ND
Total BTEX ND
Bicarbonate, Alkalinity by EPA Extracted:
310.1 v - | Analyzed: .lu1—0§~07 15:00
Units/RL: mg/L RL
Alkalinity, Bicarbonate ’ ] 240 4.00
Inorganic Anions by EPA 300 | Erracted:
Analyzed: Jul-09-07 18:09
Units/RL: mg/L RL
Chloride 112 5.00
Sulfate 74.4 5.00
Metals per ICP by SW846 6010B Frtracted:
Analyzed: Jul-11-07 14:37
Units/RL: mg/L RL
Calcium 114 0.100
Magnesium 13.1 0.010
Potassium 2.65 0.500
Sodium 47.2 0.500
Residue, Filterable (TDS) by EPA | F¥meced
160.1 Analyzed: Jul-06-07 15:15
) Units/RL: mg/L RL
Total dissolve solids 588 5.00

This analytical report, and the entire data package it represents, has been made for your exclusive and confidential use.

The interpretations and results expressed throughout this analytical report represent the best judgment of XENCO Laboratories.
XENCO Laboratories assumes no responsibility and makes no warranty to the end use of the data hereby presented.

Our lability is limited to the amount invoiced for this work order unless otherwise agreed to in writing.

Since 1990 Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

Odessa Laboratory Director
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( Flagging Criteria )

In our quality control review of the data a QC deficiency was observed and flagged as noted. MS/MSD
recoveries were found to be outside of the laboratory control limits due to possible matrix /chemical

- interference, or a concentration of target analyte high enough to effect the recovery of the spike

concentration. This condition could also effect the relative percent difference in the MS/MSD.

A target analyte or common laboratory contaminant was identified in the method blank. Its presence
indicates possible field or laboratory contamination.

The sample(s) were diluted due to targets detected over the highest point of the calibration curve, or due to
matrix interference. Dilution factors are included in the final results. The result is from a diluted sample.

The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.
RPD exceeded lab control limits.

The térget analyte was positively identified below the MQL and above the SQL.

- Analyte was not detected.

The LCS data for this analytical batch was reported below the laboratory control limits for this analyte.
The department supervisor and QA Director reviewed data The samples were either reanalyzed or flagged
as estimated concentrations.

The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
Data were reviewed by the Department Supervisor and QA Director. Data were determined to be valid
for reporting.

Sample analyzed outside of recommended hold time.

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and Agencies.
A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

Phone Fax
11381 Meadowglen Lane Suite L Houston, Tx 77082-2647 . (281) 589-0692 (281) 589-0695
9701 Harry Hines Blvd , Dallas, TX 75220 (214) 902 0300 (214) 351-9139
5332 Blackberry Drive, Suite 104, San Antonio, TX 78238 . (210) 509-3334 (201) 509-3335
2505 N. Falkenburg Rd., Tampa, FL 33619 ' (813) 620-2000 (813) 620-2033
5757 NW 158th St, Miami Lakes, FL 33014 (305) 823-8500 (305) 823-8555
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Form 2 - Surrogate Recoveries

Work Order #: 285440
Lab Batch #: 700105

Sample: 285371-018 S/ MS

Batch:

Project Name: ABP Apache Leak

Project ID:

1 Matrix:

Water

Units: mg/L SURROGATE RECOVERY STUDY )
BTEX by EPA 8021B Amount True Control
Found Amount Recovery Limits Flags
) Al [B] %R %R -
Analytes (D]
4-Bromofluorobenzene 0.0483 0.0500 97 80-120
Lab Batch #: 700105 Sample: 285371-018 SD/ MSD Batch: |  Matrix: Water
Units: mg/L SURROGATE RECOVERY STUDY
BTEX by EPA 8021B Amount True Control
Found Amount Recovery Limits - Flags
‘[A] |B] %R %R
Analytes ol
4-Bromofluorobenzene - -0.0504 0.0500 101 80-120
Lab Batch #: 700105 Sample: 285440-001 / SMP Batch: |  Matrix: Water
Units: mg/L SURROGATE RECOVERY STUDY
BTEX by EPA 8021B Amount True Control
Found Amount Recovery Limits Flags
1A] IB] %R %R
Analytes (D]
4-Bromofluorabenzene 0.0413 0.0500 83 80-120
Lab Batch #: 700105 Sample: 496996-1-BKS / BKS Batch: | Matrix: Water
Units: mg/L SURROGATE RECOVERY STUDY
BTEX by EPA 8021B Amount True Control
Found Amount Recovery Limits Flags
1A] 1B %R %R
Analytes D}
4-Bromofluorobenzene 0.0531] 0.0500 106 80-120
Lab Batch #: 700105 Sample: 496996-1-BLK / BLK Batch: | Matrix: Water
Units: mg/L SURROGATE RECOVERY STUDY
BTEX by EPA 8021B Amount True Control
Found Amount Recovery Limits Flags
1A] [B] %R %R
Analytes DI
4-Bromofluorobenzene 0.0484 0.0500 97 80-120
** Surrogates outside limits; data and surrogates confirmed by reanalysis
*** Poor recoveries due to dilution
Surrogate Recovery [D] =100 *A/B
All results are based on MDL and validated for QC purposes.
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Blank Spi

Project Name: ABP Apache Leak

Work Order #: 285440

Lab Batch #: 700105
Date Analyzed: 07/10/2007

Sample: 496996-1-BKS

Date Prepared: 07/10/2007

Project ID:

Matrix: Water

Analyst: CELKEE

Reporting Units: mg/L Batch #: 1 BLANK /BLANK SPIKE RECOVERY STUDY
BTEX by EPA 8021B Blank Spike Bla.nk Bla'nk Co.nt'rol

_ Result Added Spike Spike Limits Flags
[A] |B] - _Result %R %R

Analytes ) D]

Benzene ND 0.0500 0.0482 96 70-125
Toluene ND 0.0500 0.0508 102 70-125
Ethylbenzene ND 0.0500 0.0562 112 71-129
m,p-Xylene ND 0.1000 0.1006 101 . 70-131
o-Xylene ND 0.0500 0.0549 110 71-133

Lab Batch #: 700048 -
Date Analyzed: 07/06/2007

Sample: 700048-1-BKS

Date Prepared: 07/06/2007

Matrix: Water

Analyst: WRU

Reporting Units: mg/L Batch #: 1 BLANK /BLANK SPIKE RECOVERY STUDY
Bicarbonate, Alkalinity by EPA 310.1 Blank Spike Blank Blank | Control
. Result Added Spike Spike Limits Flags
[A] [B] Result %R %R
Analytes ICl ID]
Alkalinity, Bicarbonate ND 200 174 - 87 80-120

Lab Batch #: 699973
Date Analyzed: 07/09/2007

Sample: 699973-1-BKS

Date Prepared: 07/09/2007

Matrix: Water

Analyst: LATCOR

BLANK’/BLANK SPIKE RECOVERY STUDY

Reporting Units: mg/L Batch #: |
Inorganic Anions by EPA 300 Blank Spike Blatnk Bla'nk Control
Result Added Spike Spike Limits Flags
[A] [B] Result %R %R
Analytes ICl (D]
Chloride ND 10.0 9.80 98 90-110
Sulfate ND 10.0 9.58 96 90-110
Blank Spike Recovery [D] = 100*[C)/[B]
All results are based on MDL and validated for QC purposes.
Page 7 of 10
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Form 3 - MS Recoveries
Project Name: ABP Apache Leak \

Work Order #: 285440

Lab Batch #: 699973 . . ' _ Project ID:
Date Analyzed: 07/09/2007 ‘ .Date Prepared: 07/09/2007 Analyst: LATCOR
QC- Sample ID: 285440-001 S Batch #: 1 ' Matrix: Water
- Reporting Units: mg/L . MATRIX /MATRIX SPIKE RECOVERY STUDY
Inorganic Anions by EPA 300 Parent Spiked Samplg Control
i N Sample Spike Result %R Limits Flag
v Result Added IC} D] %R
‘Analytes IA] Bl
Chloride . - ) . . 112 100 206 94 90-1 10
Sulfate L 744 100 169 95 - 90-110 f

Matrix Spike Percent Recovery [D] = 100*(C-A)/B
Relative Percent Difference [E] = 200*(C-AY(C+B)
All Results are based on MDL. and Validated for QC Purposes

Page 8 of 10
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Saple Duplicate Recover

T R T TS S T

y

Work Order #: 285440

Lab Batch #: 700048
Date Analyzed: 07/06/2007

QC- Sample ID: 285425-001 D

Project Name: ABP Apache Leak

Project ID:
Analyst: WRU

Matrix: Water

Date Prepared: 07/06/2007
Batch# |1

Reporting Units: mg/L _ SAMPLE / SAMPLE DUPLICATE RECOVERY
Bicarbonate, Alkalinity by EPA 310.1 Parent Samplel ~ Sample Control .
Result Duplicate RPD Limits Flag
Al Result %RPD
Analyte B]
Alkalinity, Bicarbonate 210 210 0 20
Alkalinity, Carbonate ND ND NC 20
Lab Batch #: 699973
Date Analyzed: 07/09/2007 Date Prepared:  07/09/2007 Analyst: LATCOR
QC- Sample ID: 285440-001 D Batch# 1 Matrix: Water
Reporting Units: mg/L SAMPLE / SAMPLE DUPLICATE RECOVERY
Inorganic Anions by EPA 300 Parent Sample| ~ Sample Control
Result Duplicate RPD Limits Flag
[A} Result %RPD
Analyte B]
Chloride 112 111 | 20
Sulfate 74.4 74.1 0 20
. Lab Batch #: 700076
Date Analyzed: 07/11/2007 Date Prepared: 07/11/2007 Analyst: LATCOR

QC- Sample ID: 284692-001 D

Batch #: 1 Matrix: Water

Reporting Units: mg/L SAMPLE / SAMPLE DUPLICATE RECOVERY
Metals per ICP by SW846 6010B Parent Sample| ~ Sample Control
. Result Duplicate RPD Limtits Flag
[A) Result %RPD
Analyte (B])
Calcium 659 653 1 25
Magnesium 85.0 88.8 4 25
Potassium 21.2 204 4 25
Sodium 4180 4190 0 25
Lab Batch #: 699879

Date Analyzed: 07/06/2007 Date Prepared:  07/06/2007 Analyst: 1RO

QC- Sample ID: 285440-001 D -Batch #: 1 Matrix: Water

Reporting Units: mg/L SAMPLE / SAMPLE DUPLICATE RECOVERY
Residue, Filterable (TDS) by EPA 160.1 Parent Sample( ~ Sample Control
Result Duplicate RPD Limits Flag
1A} Result ) %RPD
Analyte [B]
Total dissolve solids 588 602 2 30

Spike Relative Difference RPD 200 * | (B-A)/(B+A) |

All Results arc based on MDL and validated for QC purposes.
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Analytical Report 286347

for

Rice Operating Co.

Project Manager: Kristin Pope

ABO Apache Leak

27-JUL-07

E NVIRONMENTAL
Lago

12600 West 1-20 East Odessa, Texas 79765

A Xenco Laboratories Company

NELAC certification numbers:
Houston, TX E871002 - Miami, FL E86678 - Tampa, FL E86675

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America
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27-JUL-07

Project Manager: Kristin Pope
Rice Operating Co.

122 West Taylor

Hobbs, NM 88240

© Reference: XENCO Report No: 286347

ABO Apache Leak
Project Address: T19S R37E Sec 1 G ~ Lea County New Mexico

Kristin Pope:

We are reporting to you the results of the analyses performed on the samples received under the project name
referenced above and identified with the XENCO Report Number 286347. All results being reported under
this Report Number apply to the samples analyzed and properly identified with a Laboratory 1D number.
Subcontracted analyses are identified in this report with either the NELAC certification number of the
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case Narrative, all data reported in this Analytical Report are in compliance with
NELAC standards. Estimation of data uncertainty for this report is found in the quality control section of this
report unless otherwise noted. Should insufficient sample be provided to the laboratory to meet the method
and NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all other available quality control measures.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories. This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you. The samples received, and described as recorded in Report No. 286347 will be filed for
60 days, and after that time they will be properly disposed without further notice, unless otherwise arranged
with you. We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., samples identified as hazardous waste, sample sizes exceeding analytical standard
practices, controlled substances under regulated protocols, etc).

We thank you for selecting XENCO Laboratories to serve your analytical needs. If you have any questions
concerning this report, please feel free to contact us at any time.

Respectfully,

Brent Barron
Odessa Laboratory Director
Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.

Certified and approved by numerous States and Agencies.
A Small Business and Minority Status Company that delivers SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America
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Sample Id
Monitor Well # 1

s

Sample Cross Reference 286347

Rice Operating Co., Hobbs, NM .

ABO Apache Leak
Matrix Date Collected Sample Depth
w Jul-19-07.09:35
Page 3 of 10

Lab Sample 1d

" 286347-001
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( ' Flagging Criteria )

In our quality control review of the data a QC deficiency was observed and flagged as noted. MS/MSD
recoveries were found to be outside of the laboratory control limits due to possible matrix /chemical
interference, or a concentration of target analyte high enough to effect the recovery of the spike
concentration. This condition could also effect the relative percent difference in the MS/MSD.

A target analyte or common laboratory contaminant was identified in the method blank. Its presence
indicates possible field or laboratory contamination.

The sample(s) were diluted due to targets detected over the highest point of the calibration curve, or due to
matrix interference. Dilution factors are included in the final results. The result is from a diluted sample.

The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.

RPD exceeded lab control limits.

The target analyte was positively identified below the MQL and above the SQL.

Analyte was not detected.

The LCS data for this analytical batch was reported below the laboratory control limits for this analyte.
The department supervisor and QA Director reviewed data. The samples were either reanalyzed or flagged
as estimated concentrations. '

The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
Data were reviewed by the Department Supervisor and QA Director. Data were determined to be valid

for reporting.

Sample analyzed outside of recommended hold time.

Recipient of the Prestigious Small Business Administration Award of Excellence in 1994.
Certified and approved by numerous States and 4gencies.
A Small Business and Minoriry Status Company that delivers SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

Phone Fax
11381 Meadowglen Lanc Suite L Houston, Tx 77082-2647 (281) 589-0692 (281) 589-0695
9701 Harry Hines Blvd , Dallas, TX 75220 (214) 902 0300 (214)351-9139
5332 Blackberry Drive, Suite 104, San Antonio, TX 78238 (210} 509-3334 (201) 509-3335
2505 N. Falkenburg Rd., Tampa, FL 33619 (813) 620-2000 (813) 620-2033
5757 NW 158th St, Miami Lakes, FL 33014 (305) 823-8500 (305) 823-8555
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Blank Spike Recovery

Project Name: ABO Apache Leak

Work Order #: 286347 Project ID:
Lab Batch #: 700978 Sample: 700978-1-BKS Matrix: Water
Date Analyzed: 07/21/2007 Date Prepared: 07/21/2007 Analyst: IRO
Reporting Units: mg/L Batch #: ] BLANK /BLANK SPIKE RECOVERY STUDY -
Inorganic Anions by EPA 300 Blank Spike Blank Blank Control ]
Result Added Spike Spike Limits Flags
[A] [B] Result %R %R
Analytes . ICl (D]
Chioride “ND 10.0 10.3 103 90-110

Blank Spike Recovery [D] = 100*[C]/[B]
All results are based on MDL and validated for QC purposes.
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Form 3 - MS Recoveries

Project Name: ABO Apache Leak

Work Order #: 286347

Lab Batch #: 700978 Project ID:
Date Analyzed: 07/21/2007 Date Prepared: 07/21/2007 Analyst: IRO
QC- Sample ID: 286343-001 S Batch #: 1 Matrix: Water
Reporting Units: mg/L MATRIX / MATRIX SPIKE RECOVERY STUDY
Inorganic Anions by EPA 300 Parent Spiked Sample " Control
' Sample Spike Result %R Limits Flag
Result Added el D] %R
Analytes 1Al 1Bl
Chloride 661 250 907 98 90-110

Matrix Spike Percent Recovery [D] = 100%(C-A)/B
Relative Percent Difference [E] = 200*(C-A)/(C+B)
All Results are based on MDL and Validated for QC Purposes

Page 7 of 10
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Sample Duplicate Recovery

Project Name: ABO Apache Leak

Work Order #: 286347

Lab Batch #:
Date Analyzed:
QC- Sample 1D:

700978 7 Project 1D:
07/21/2007 Date Prepared: 07/21/2007 Analyst: 1RO
286343-001 D Batch #: 1 Matrix: . Water

Reporting Units: mg/L SAMPLE / SAMPLE DUPLICATE RECOVERY
Inorganic Anions by EPA 300 Parent Sample| ~ Sample " Control
Result Duplicate RPD Limits Flag
|A] Result %RPD
Analyte IB]
Chloride 661 663 0 20
Lab Batch #: 701044
Date Analyzed: 07/25/2007 Date Prepared:  07/25/2007 Analyst: 1RO
QC- Sample ID: 286343-001 D Batch #: 1 Matrix: Water

SAMPLE / SAMPLE DUPLICATE RECOVERY

Reporting Units: mg/L
Residue, Filterable (TDS) by EPA 160.1  |Parent Sample|  Sample Control
Result Duplicate RPD ~ Limits Flag
1A} Result %RPD
Analyte 1Bl 4
Total dissolved solids 2090 2160 3 30
Lab Batch #: 701044 :
Date Analyzed: 07/25/2007 * Date Prepared: 07/25/2007 Analyst: IRO
QC- Sample ID: 286396-001 D Batch #: 1 . Matrix: Water
Reporting Units: mg/L SAMPLE / SAMPLE DUPLICATE RECOVERY
Residue, Filterable (TDS) by EPA 160.1  ‘[Parent Sample,  Sample Control
Result Duplicate RPD Limits Flag
IA] Result %RPD
Analyte (B
Total dissolved solids 2560 2580 1 © 30
Spike Relative Difference RPD 200 * | (B-A)/(B+A} |
All Results are based on MDL and validated for QC purposes.
Page 8 of 10
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" Environmental Lab of Texas
Variance/ Corrective Action Report- Sample Log-in

l Client: .Zi(;g

H Date/ Time: 120U 145

@ LapD# &EGRY T
u< Intials .. at

Sample Receipt Checklist

Client Initials

#1  Temperature of container/ cooler? @ No -2 O ° G hvpze
B #2  Shipping container in good condition? ¥es> | No
#3  Custody Seals intact on shipping container/ cooler? ¥es No Not Present
#4  Custody Seals intact on sample botties/ container? Yes~ No _Not Present
B 45 Chain of Custody present? ¥es) | No
#5  Sampte instructions complete of Chain of Custody? Yée— | No
‘ #7 Chain of Custody signed when relinquished/ received? XES No
E #8  Chain of Custody agrees with sample label(s)? )@ No {D written on Cont./ Lid
#9  Container labelis) legible and intact? Yoo No Not Applicable
#10  Sample matrix/ properties agree with Chain of Custody? XNes) No
B #11 Contaners supplied by ELOT? ¥es No
#12_Samples in proper container/ bottle? ! No See Below
#13 Sampies properly preserved? ' No See Below
E #14 Sample botties intact? Yes) No
#15 Preservations documented on Chain of Custody? &gﬁ No
416 Containers documented on Chain of Custody? ATy No
' #17 Sufficient sample amount for indicated test{s)? @ No See Below
a #18 All samples received within sufficient hold time? Xes No See Below
¥18  Subcantract of sample(s)? " Yes No /@H@ﬁé‘«
120 VOC samples have zero headspace? <¥85~ | No Not Applicable
Variance Documentation
Contact: Contacied by: Date/ Time:

Regarding:

Sorrective Action Taken:

Jheck all that Apply:

See attached e-mailf fax
Client understands and would like to proceed with analysis
Cooling process had begun shortly after sampling event
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ARDINAL
LABORATORIES

Receiving Date: 11/30/07

Reporting Date: 12/07/07

Project Number: NOT GIVEN
Project Name: ABO APACHE LEAK

PHONE (575) 393-2326 » 101 E. MARLAND * HOBBS, NM 88240

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: KRISTIN FARRIS-POPE
122 W. TAYLOR STREET
HOBBS, NM 88240

FAX TO: (575) 397-1471

Sampling Date: 11/28/07.

Sample Type: WATER

Sample Condition: COOL & INTACT
Sample Received By: NF

Project Location: T19S-RE-SEC1 G~LEA COUNTY, NM

Analyzed By: HM/KS

Na Ca -Mg K Conductivity T-Alkalinity
LAB NUMBER SAMPLE ID (mgll)  (mg/) (mgl) (mgi)  (US/em)  (mgCaCO,/)
ANALYSIS DATE: .- 12/04/07| 12/04/07] 12/04/07] 12/04/07]  12/04/07 12/04/07
H13806-1 MONITOR WELL #1 87 125) 21.8] 441 1,207 236
Quality Control NR| 492 50.8 2.88 1,423 NR
True Value QC NR 50.0 500 3.0 1,413 “NR
% Recovery “NR 98.5 102 96.0 101 NR
Relative Percent Difference NR <01 1.6 124 1 NR
[METHODS: - SM3500-Ca-DB500-Mg E| 8049 120.1] 310.1;
o S0, CO;  HCO; pH TDS
{mg/L) {mg/L) (mg/L) (mg/L) (s.u.) “(mg/L)
ANALYSIS DATE: ) 12/06/07| 12/04/07] 12/04/07] 12/04/07]  12/04/07 12/03/07
H13806-1 MONITOR WELL #1 2000 766 0 288 7.36! 791
Quality Control 500 28.0 NR 988 7.05 NR
True Value QC_ ~ 500 25.0) NR| 1000 ~  7.00 NR
% Recovery 100 112 NR 98.8 101 NR
Relative Percent Difference <01 5.8 NR 1.2 0.1 NR

[METHODS: SM4500-Cl-B] 3754  3101] 310.1 150.1 ~160.1]
_ ‘ I2/02/0Z
Chemist Date

PLEASE NOTE: Liability and Damages. Cardinal’s liability and client's exclusive remedy for any cleim arising, whother basod in contract or tort, shall be limited to the amoun! paid by client for analyses.
Alt claims, including those for_negligence and any other cause whatsoever shall be deemed waived untess made in writing and received by Cardinal within thirty (30) days after completion of the applicable

@é Rdﬂﬁdinal be liable for incidental or consequential damages, including, without limitation, business interruptions, toss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-staled reasons or otherwise.

serviceHh 13 8




. ARDINAL

PHONE (325) 673-7001 + 2111 BEECHWOOD - ABILENE, TX 79603

PHONE (505) 393-2326 - 101 E. MARLAND « HOBBS, NM 88240

LABORATORIES

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: KRISTIN FARRIS-POPE
122 W. TAYLOR
HOBBS, NM 88240
FAXTO: (575) 397-1471

Receiving Date: 11/30/07

Reporting Date: 12/03/07

Project Number: NOT GIVEN

Project Name: ABO APACHE LEAK

Project Location: T19S-RE-SEC1 G ~ LEA COUNTY, NM

Sampling Date: 11/28/07

Sample Type: WATER.

Sample Condition. COOL & INTACT
Sample Received By: NF

Analyzed By: AB

ETHYL TOTAL
: BENZENE TOLUENE BENZENE XYLENES
LAB NUMBER SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L)
ANALYSIS DATE 11/30/07 11/30/07 11/30/07 - 111/30/07
H13806-1 MONITOR WELL #1 <0.001 <0.001 <0.001 <0.003
Quality Control 0.107 0.096 0.095 0.300
True Value QC 0.100 - 0.100 0.100 0.300
|% Recovery 107 96 95 100
Relative Percent Difference 1.7 3.4 3.3 4.1

METHOD: EPA SW-846 8021B

1%/63/47

Date

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or loft, shall be limived 1o the amount paid by chent jor anulyses.
Ali clai gﬁﬂéq ﬁgnegligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30} days after completion of the applicabie
sechﬁl t ﬁf dinal be liable for incidental or consequential damages. including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, ils subsidaries,
affiliates or successors arising out of o related to the pesformance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons ot olherwise.




Page _1 of 1
101 East Marland - Hobbs, New . . CHAIN-OF-CUSTODY AND ANALYSIS REQUEST
Mexico 88240
Cardinal Laboratories, Inc. ——
Fax (505) 393-2476
Company Name: JW LLTO  Company o PO# ANALYSIS REQU
RICE Operating Company RICE Operating Company (Circle or Speci z_w, n_umym_.ﬁ
Project Manager: Address, (Strest, City, Zip) ircle or Specify Method No.)
Kristin Farris-Pope, Project Scientist 122 W Taylor Street ~ Hobbs, New Mexico 88240
Address: (Street, City, Zip) Phoned: Faxd: ~
122 W Taylor Street ~ Hobbs, New Mexico 88240 (505) 393-9174 (505)397-1471 g
one #: Fax #: - M
['e]
- (505) 393-9174 (505)397-1471 _ a1 |12
Projsct #. Project Name: — ] ] w\ M 2
Abo Apache Leak . Ry g AL
[Frojsct Location: . ,(\\w a I3TGT: ki M 2 . - "
T19S-RE-Sec1 G ~ Lea County - New Mexico £ rozanne@valornet.com 2 516 & 9 3
T e hod o I
' maTRIX PRESERVATIVE | s ampLING | {8lo < |8 cl% 3
METHOD ) = al® SR 0 51S18 N
. ol B wlel 18 - w Zlols o
14 z w =Y K= < % 2l8ilalZ E o« €
Haed FIELD CODE 514 S 51 | < elelx| |22alc] gl (S1Z181&|<|E] |2]213 =
clz| 2 A RS sl2lelolelelz|Zl el |21E g2 28] |s]2]3 |
= = w g < = S Owam‘@.&bm‘& W%WMWSSC Ol1ol@]l v 3
LAB USE o > (G} ~ 041.. o8 88126MW%% 8%3@ S(‘.bem
ONLY s 18 E=z].18 Ssl2lo] 22 w | w lulx]|T1®I2lalc]la]la] [218]elE|5i2] |5[ElE12]<
S1cIsllzl3] I121215(21818] = | £ (2(E|2|2|5|308\818]e 5|51 8| BI8|E| |5|2|3|2| S
v Q| = |S|ol<]|® TIT|Z|T]C[2] & | E |s|&|[&|2]||R(RIR| |2 |olo|&]dlals] (S{<lC|E |2
| 2% - | |Monitor weh #1 6 | 3 |x 2 1] Ju-288:8] | x x| x| x
el V4
S < %
[Rekiag /___ Date:  Time: Receivgd b \ Date: Time: Phone Results Yes No
mam,m_‘_s 7 =320 oy \d ..x V30077 0. 0o Fax Results Yes No  Additional Fax Number:
Relinquishéd u<. Date: Time: J_ﬂmomEma By: (Labaratory Statf) Date: Time: REMARKS:
, Emait Results to:  kpope@riceswd.com
|Delivered By:  (Circle One) [sample Condition CHECKED BY: lweinheimer@riceswd.com
Cool Intact . rozanne@valornet.com
Yes (initials) Q\VQ\ ]
Sampler - UPS - Bus - Other: : A
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Logger: David Hamilton

Client:

Well ID:

Driller: Eades Drilling

ROC

Drilling Method| Air Rotary

Project Name:

Start Date: 11/5/2004

Abo Apache LA 1-G Release Site

End Date: 11/6/2004

Location:

(feet) Description

Lithology

Section 1, 178, 36E, Unit 1G

Comments Well Construction

MwW-1

Field data

Depth

Chloride mgikg

PID

0.0 Surface, 0 - 0.5 feet
2.0 Frac. caliche, sand, clay, 0.5 - 3 feet, tan Mﬂi
4.0 Sand and caliche, 3 - 5 feet, tan I

6.0 Very fine grained sand, silt, some caliche, 5 -
8.0 10 feet, tan

10.0 Very fine grained sand, silt, little caliche, 10 -
120 ’ 15 feet, tan

14.0 Indurated caliche, 15 - 17 feet
16.0 Very fine grained sand, silt, little caliche, 17 -
18.0 20 feet

20.0 Thin caliche layers in sand, 20 - 22 feet

26.0 Very fine grained sand, silt, 22 - 33 feet, tan
28.0 with reddish tinge

36.0 Very fine grained sand, silt, caliche , 33 44

38.0 |[feet, light tan. Well indurated caliche layer from
400 : 35 to 36 feet.

420

440
46.0
48.0
50.0
52.0
54.0 Very fine grained sand, silt, some caliche, 53 - [

Very fine.grained sand, silt, 44 - 53 feet, tan

56.0 60 feet, tan

| 580
60.0

62.0 Very fine grained sand, silt, 60 - 67 feet, tan

64.0
66.0 Indurated sand. silt, 67 - 68 feet

68.0

70.0

720

74.0

76.0

78.0

80.0

82.0 Very fine grained sand, silt, 68 - 100 feet tan.

84.0 Slightly redder below 83 feet.

86.0
88.0

90.0

92.0

94.0

96.0

98.0

100.0

102.0

104.0

106.0

108.0

110.0

1130 Very fine grained sand, siit, 100 - 122 feet

1140

116.0

118.0

120.0
122.0

Hard drilling

Samples fell out of
spoon, collected
_with shovei

Hydrated

87 feet

Hard driling

Soil moist at 100
feet

122 feet

Hole was drilled
with water below
100 feet due to
4 borehole collapse

bentonite, 3-

Sand, 87

6.0

1245

6.3

1.0

653

7.3

16.0

1307

5.2

210

905

8.2

26.0

741

31.0

493

0.8

36.0

566

0.8

41.0

126

33

46.0

83

20

510

49

61.0

59

2.4

710

50

29

81.0

59

37

- 91.0

55

2.7

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142
Albuquerque. NM 87104
505-266-5004

ROC Abo 1-G Site

Appendix B

Monitoring Well Boring

March 2005




Logger: David Hamilton Client: Boring 1D:
Driller: Harrison Cooper Drilling ROC
Drilling Method: Air Rotary Project Name:
Start Date: 12/12/2006 Abo Apache 1-G Site
End Date: ) 12/12/2006 Location: SBB
Section 1, 175, 36E, Unit 1G ’
Chioride in mg/kg - -.
{feet) Description 0 0 50 100 130 200
0.0 Surface, 0 - 2 feet
2.0 Frac. caliche, sand, clay, 2 to 5 feet, tan
4.0 : 5 »
6.0 Very fine grained sand, silt, some caliche, 5 - 11 feet, § : /
tan b
1%00 10 '€
. Very fine grained sand, silt, little caliche, 11 - 16 feet, \
12.0 tan \
14.0 15
16.0 Indurated _caliche, 16 - 17 feet .
18.0 VFfine grained sand, silt, little caliche, 17 - 20 feet
20 -
20.0 ’
22.0
24.0 ) ) o 25 -
Very fine grained sand, silt, some thin caliche layers, /
26.0 20 - 33 feet, tan with reddish tinge
28.0 % yd
30.0 : .
32.0
34.0 35 S
36.0 _ . . \
Very fine grained sand, silt, caliche , 33 -45 feet, light
238 tan. Well indurated caliche tayer from 35 to 37 feet. 40
42.0 /
44.0 a5 -
46.0 Very fine grained sand, silt, 44 - 50 feet, tan /
48.0 5 e
50.0
R.T. Hicks Consultants, L.td . .
901 Rio Grande Bivd NW Suite F-142 ROC Abo Apache 1-G Site Appendix B
Albuquerque, NM 87104 R .
505-266-5004 SBB Boring Site November 2007




Logger: David Hamilton Client: Boring ID:
Driller;| Harrison Cooper Drilling ] ROC
Drilling Method Air Rotary Project Name:
Start Date: 12/12/2006 Abo Apache 1-G Site
End Date; 12/12/2006 Location: SBE-2

Depth
(feet)

Description

Section 1, 178, 36E, Unit 1G

Chioride in mg/kg

0.0

2.0

Fill, 0 - 4 feet

4.0

6.0

8.0

Very fine grained sand, silt, some caliche, 5 -

11 feet, tan

10.0

12.0

14.0

Very fine grained sand, silt, little caliche, 11 -
16 feet, tan

16.0

18.0

V fine grained sand, silt, some caliche, 17 - 20 §
feet

20.0

220

240

26.0

28.0

30.0

32.0

Very fine grained sand, silt, some thin caliche E
layers, 20 - 33 feet, tan with reddish tinge

34.0

36.0

38.0

40.0

42.0

Very fine grained sand, silt, caliche , 33 -45
feet, light tan. Well indurated caliche layer
from 36 to 37 feet.

44.0

46.0

48.0

Very fine grained sand, silt, 45 - 50 feet, tan

0 200 400 600 800 1000 1200

7

/

"

5
)

50.0

R.T. Hicks Consultants, Ltd
901 Rio Grande Blvd NW Suite F-142
Albuquerque, NM 87104
505-266-5004

ROC Abo Apache 1-G Site

Appendix B

SBE-2 Boring Site

November 2007
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Appendix C: Soil Moisture l—VIoni'toring

Soil Moisture Monitoring Methods

Soil moisture monitoring occurs at two locations within the Abo 1-G site by measuring the-electrical resistance of
gypsum blocks which are in direct contact with the surrounding vadose zone material. Higher electrical
resistance correlates to lower soil moisture. The blocks are installed below the soil horizon, about 7 and 9 feet
below grade at each location. The northern location measures soil moisture below the sub-surface clay cap while
the clay cap does not cover the southern location. Plate 3 of the 2008 Closure Report shows the locations of the
soil moisture monitoring sites.. '

Table 1 of this appendix shows resistance measured in the gypsum blocks. These resistance readings have been
correlated with water content as a percentage of dry weight for different soil types by the manufacturer (link to
the SMS website: http://www.soilmoisture.com/prod_details.asp?prod_id=346&cat_id=10 for detailed
information on the use of these devices). Figure C-1 shows the relationship between electrical resistance of the
gypsum block, the meter reading, and moisture contents of various soil textures. At the Abo-1G site, we believe
~ the sandy caliche of the upper vadose zone will behave similar to a mixture of the Indio Sandy Loam and the
Hanford Sand.

Figure C-1 Of note is that SMS Soil Moisture readings vary inversely with electrical resistance.

WATER CONTENT AR A PERCENT OF DRY WEKQHT

r : ; ; ; A . ¢ 5w




Summary of Observations

Ii - 1. In November 2007, SMS meter readings at the northern measuring ports (nearest the monitoring well)
were 88 at the deep installation (9.8 feet) and 71 at the shallow installation (7.4 feet). At the southern
measuring ports, which are about 250 feet to the south and not covered by the clay cap, meter readings are

m 71 and 48 for the deep (9.1 feet) and shallow (7.4 feet) ports respectively. Soil moisture is also greater at
the northern location for other dates shown in Table 1.

_ M 2. At both locations, there is decreasing soil moisture content at the depth of the shallow ports. At the °
southern location, the decrease in meter readings from 72 (12/15/06) to 48 (11/16/07) is larger than the 83
. to 71 decrease observed at the northern location for the same dates. Beneath the clay cap, the shallow soil
“ K is drying slower than the soil at the southern location.

3. At both locations, soil moisture adjacent to the deeper ports (9.8 feet and 9.1 feet in depth) is greater than
m moisture in the soil at the 7.4 foot horizon. Also, soil moisture below the clay cap at the deeper
monitoring horizon is greater than that observed at the southern monitoring location.

“ 4. At both locations, the shallow soil is drying while the deeper soil is gaining moisture.

m .Conclusions

Soil Moisture Measurements Show Chloride Migration Less Than 3 Feet/Year

At both locations, the decreasing moisture content of the shallow port with the increasing moisture content of
m the deep port suggests a moisture pulse (flux) from the shallow zone to the deeper zone. Because the chloride
is within the pore water, chloride

' migrates at the same rate as the moisture Figure C-2: Schematic Figure of Moisture
l flux. The downward moisture (and - ' Migration
chloride) migration cannot be greater . . .
. . Gravimetric Moisture Content
‘ than the distance between the measuring
lll points over the time of observations. 0 .- 005 0.1 0.15
This is 2.5 feet in 11 months (less than 3 0
feet per year) at the northern location
lll and 1.7 feet in 11 months (less than 2 ] Depth of
. Gypsum
feet per year) at the southern location. _ Block
Figure C-2 explains the logic supporting <
m this conclusion. At Time 1, the center of e
mass of chloride (and pore water) is £ 5
below the upper gypsum block moisture s
l"' probe. At Time 2, which could represent a
11 months later, the center of mass has Depth of
migrated downward. As the moisture Gypsum
l"' and chloride move downward, portions Block
- of the vadose zone above the center of 10
mass dry while the vadose zone below ——Time 1 afffree TIME 2
“l' the center of mass gains moisture due to
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the migration — as shown in the figure. In this example, the migration of the chloride and moisture center of
mass is small relative to the distance between the measuring points.

At the southern soil moisture monitoring locations, the rate is less than at the northern monitoring location.
This is because the soil is dryer-at the southern location and the hydraulic conductivity of the material is

therefore lower.

Since the duration of the monitoring has not been sufficiently long to observe a pulse of moisture passing
through the instrumented depth interval, the actual rate of moisture movement is may be less than the
_calculated rates above.

With establishment of vegetation at the site, there will be a further reduction in moisture content of the upper
vadose zone. Redistribution of the moisture below this will result in lowered hydraulic conductivities and
decreased fluxes throughout the vadose zone.

Table I: Gypsum Block Moisture Content (gravimetric) Measurements at the Abo 1-G Site.

North Monitoring Ports
Deep Shallow
Depth (feet) 9.835 7.375
Equivalent Moisture Equivalent Moisture
SMS Soil Meter| _ Content(SMS  igyg 54| Meter| _ Content (SMS
Resistance Conversion Graph) Resistance Conversiori Graph)
Measurement | Hanford Indio Sandy| Measurement | Hanford  "91°
Sand Loam Sand Sandy
Loam
Date )
12/15/2006 (installation) 78 >0.12 >0.16 83 >0.12 >0.16
5/21/2007 81 >0.12 >0.16 77 >0.12 >0.16
7/12/2007 86 >0.12 >0.16 77 >0.12 >0.16
11/15/2007 88 >0.12 >0.16 71 >0.12 >0.16
South Monitoring Ports
Deep Shallow
Depth (feet) 9.08 7.375

Equivalent Moisture

Equivalent Moisture

SMS Soil Meter Content (SMS SMS Soil Meter Content (SMS
Resistance Conversion Graph) Resistance Conversion Graph)
Measurement Hanford Indio Sandy Measurement Hanford Indio
Sand Loam Sand Sandy
Loam
Date
12/15/2006 (installation) 82 >0.12 >0.16 72 0.12 0.16
5/21/2007 70 0.12 0.16 50 0.06 0.055
7/12/2007 71 0.12 0.16 50 0.06 0.055
11/15/2007 71 0.12 0.16 48 0.06 0.05
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520IF] Soilmoisture G-Blocks January 2000

The new Soilmoisture G-Blocks are an evolution in design. They
provide quick response and true sensitivity to conditions where mois-
ture remains relatively high. All Soilmoisture G-Blocks are wetted
and checked for speed of response and ability to maintain overall
consistency from block to block prior to shipping. The new design of
electrode spacing ensures a sensitive response to changing mois-
ture conditions below 2 bars of matric suction with overall opera-
tion range to 10 bars of matric suction. The new Soilmoisture G-
Blocks should provide significant improvements over any competi-
tive blocks or older Soilmoisture blocks.

To properly use the new Soilmoisture G-Blocks, it is important that
Yyou reference the new look up tables and formulas at the end of these
instructions.

How To Optimize Water Usage Using Soilmoisture G-Blocks

Limits Method of Monitoring L
There are several methods that can be used to optimize water using Soilmoisture G-Blocks. The first, and easiest,
method is the Limits Method of water management. This simple, but effective, method requires that you determine

.the limits to which you want water to migrate. The plant maturity rooting depth, rooting patterns, and the system

of irrigation will help you to determine these limits. Older and less effective irrigation, such as flood or furrow, will
have a broader range of water limits. Shallow rooting and precision applicators will have a narrower limit band.
Soilmoisture G-Blocks are placed at the minimum water lével (also known as minimum refill point) and at the
maximum water level (also know as maximum refill point) for irrigation cycles. Frequently, another G-block is

- placed at a depth past the maximum refill point to ensure irrigation water does not exceed the set minimum-

maximum limits. Minimum limits may be set as shallow as 3 inches in young or sensitive shallow-rooted plants,
and maximums can vary from 12 inches in young plants to 6-8 feet in mature orchards where flood irrigdtion is
practiced. Look for the existing rooting patterns of the plant in question and use the 75% Rule for both vertical
depth and lateral distances.

When using this or any other water monitoring system 75% of the rooting volume will be responsible for 95% of the
plant’s uptake of water and nutrients. Therefore, be careful not to place the Soilmoisture G-Blocks at the deepest
possible rooting depth, but more accurately at depths that represent 75-80% of the maximum rooting depth. Root-
ing volumes and uptake will develop in the areas of specific wetting associated with drippers or spitters. It is,
therefore, very important to ensure that 75% of rooted volume will receive sufficient subsurface wetting necessary
for its livelihood and maintenance.

SOILMOISTURE EQUIPMENT CORP. 1 ®
P.O. Box 30025, Santa Barbara, Califonia 93105 USA
Phone: (805} 964-3525 - Fax: (805) 683-2189 SOILMOISTURE

e-mail: sales@soilmoisture.com - Web: http: //www.soilmoisture.com
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How to Optimize Water Usage Using
Soilmoisture G-Blocks

DRYING

The first illustration shows the depletion of water from the soil profile due to root uptake and evaporation at the

soil surface. This would be typical of drying, accelerated or depressed due to day time temperatures, soil surface
conditions, winds, rain, etc. The second illustration shows wetting fronts as they progress from younger to older

"rooting patterns. Water moving as a wetting front from the surface to some vertical depth is consistent with the

time interval that water is applied in the irrigation cycle.

As you can see in the above illustrations, placement of the Soilmoisture G-Blocks is important in achieving best
overall results. Not only do you want to place blocks to provide the 75% depth requirement, but you must also
consider the lateral extent of rooting. Rule of thumb is that roots commonly do not extend laterally beyond the drip
line of the tree or shrub. The drip line is a theoretical maximum diameter equivalent to the largest leaf area from
which rain will drip from the overhead leaf canopy of the plant. Once the blocks are in place, you can monitor the
wetting front as it passes the limit blocks. Irrigation practices are optimized as you limit timing and, therefore,
areas watered to rooting areas only. You will also want to consider modifying less effective irrigation practices such
as furrow to drip. You will irrigate based on what the conditions are at near surface and at deepest rooting depths.
If, for instance, minimum level blocks show a low moisture content and maximum level blocks show continuing wet
conditions, you wouldn't need to irrigate to full depth. You would only need to irrigate to the minimum level depth,
or slightly beyond, to refill moisture in upper regions, which means running shorter irrigation cycles. Determina-
tion of the time needed to fully refill the profile to minimum level refill point is an important tool in overall water
management. The goal is to keep plants within tolerable limits of stress (matric suction), by providing water to
most roots (not all) in a scheduled program of full recharge of the soil profile as determined by the limit blocks; and
partial recharge of the soil profile to replace shallow drying and root uptake effects.

Matrix/Segmental Method of Monitoring

The Matrix/Segmental Method of monitoring is simply an extension of the Limits concept. By adding additional
Soilmoisture G-Blocks between the minimum-maximum limits, you are able to more accurately monitor subsur-
face moisture due to root uptake, evaporation, and the water release characteristics of different soil types. This
added information can be used to more accurately determine the precise level required for partial recharges. Be-
sides the incremental measuring at different depths, you extend a pattern of monitoring points horizontally in a
matrix to capture the lateral extent of wetting fronts and to access root withdrawal areas. Placement of Soilmoisture
G-Blocks in a matrix of points at defined depth segments can be very useful in optimizing water application sys-
tems, such as drip and subsurface emitters, for maximum efficiency.

SOILMOISTURE EQUIPMENT CORP. 2 ' ®
P.O. Box 30025, Santa Barbara, California 93105 USA
Phone: (805) 964-3525 - Fax: (805) 683-2189 SOILMOISTURE

e-mail: sales@soilmoisture.com - Web: http://www.soilmoisture.com
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Mature Orchard Vineyard

In the illustrations above are two typical installations shown in overhead view. In the first case, an orchard with
mature trees using spitters, one would want to provide a defined lateral spacing of sensors consistent with spitter
spacing, tree spacing, and canopy size. Each sensor spot measures sequential depths of 1 foot, 3 feet, and 6 feet. The
matrix pattern of sensors in both vertical and horizontal aspects is used to monitor uniformity of water distribution
under the tree,-to check for shadow effects from wind, trunk obstructions, or pressure differentials. You will notice
that sensing between the trees addresses precise determination of water migration in the subsurface areas beyond
the drip line and to assess the residual water content from rain or snow. The second illustration shows sensor
placementin a vineyard with the first set of sensors situated along the row at a drip emitter and half way between
drippers. Sensors are placed in vertical profile at each location to ensure that a wetting ball is established at
drippers and that there is adequate subsurface water migration for all rooted areas. A sensor placed in between
rows is used to monitor residual moisture due to rain and/or snow. Soilmoisture G-Blocks used in this prescribed
manner can provide a wealth of information, improving irrigation practices, and saving on water and energy costs.

In the illustration to the left there are two approaches to installing
Soilmoisture G-Blocks. First, there is the school of thought that blocks
cannot be situated in the same hole and only placed in separate holes that
are close in proximity, best represents the surrounding native soil condi-
‘tions. The other school of thought is to make a slightly larger hole and that

INSTALLATION

Bentonite

[ Native Soil
-[5Y] Backfill - Native Soil

[~ 7 m : stacking blocks is acceptable, provided a bentonite (swelling clay) cap or
T /g\ \\ heavy compacted clay “seals” each hole.
[ Ny 2
’/ ‘\ . Q "\2 H S
=, N i teps
N TR a.  Auger a hole slightly larger than the Soilmoisture G-Blocks to be in-
RN S stalled.
NN s p b.  Soak blocks prior to installation for at least ten minutes.
RN S SRR c.  Prepare a small slurry of native soil and water.
R AN S N ‘"] d. Pourslurry into hole.
- ’//\_C _\\/ S b _\/B% S , ) .e.  Using a broom handle or long pole gently push blocks into the slurry
o \\ NP ST ‘g \\ . ;:1: ‘i, N at the bottom of the hole.
'\: /:' N \ /*‘ﬁ/ AR /‘ N \ Loy f. Cover blocks with native soil backfill tamping lightly as you refill
AN AN NN TN hole.
A AN R g Cap hole with a Bentonite seal or other highly compacted clay plug.
h.  Four to six hours later the hole will be ready for the first reading.

SOILMOISTURE EQUIPMENT CORP.
P.O. Box 30025, Santa Barbara, Califomia 93105 USA
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SOILMOISTURE METER READINGS 5910-A°

NEW 5201F1 SOILMOISTURE G-BLOCK RELATIONSHIPS
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SOIL SUCTION IN BARS

8

10

-t 0.47K

0.60K

0.77K

10.94K

1.18K

1.46K

1.83K

2.25K

« 2.85K

3.65K

4.90K

6.70K

9.90K

16.5K

35.5K

170K

The relationship between Soilmoisture meter readings and impedance in Ohms is based on a 350 mV step pulse having a frequency of

approximately 60 cycles/second. The impedance values in Ohms, as shown, represent a signal/response relationship and that may vary with -

alternative sources of signal excitation.

RESISTANCE IN OHMS
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WITH DEALERS THROUGHOUT THE WORLD, YOU HAVE CONVENIENCE OF PURCHASE AND ASSURANCE OF AFTER-
SALES SERVICE.
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SOILMOISTURE EQUIPMENT CORP.

TEST PROCEDURE
SOIL MOISTURE METER 5910A

PRESS THE “PRESS TO SET” BUTTON AND ADJUST THUMBWHEEL TO GET A READING OF 100 ON LCD.
PUT A SHORT. ACROSS TERMINALS AND PRESS “READ BLOCKS” BUTTON. '

READING ON LCD MUST BE 102 (+/- 2)

PUT A RESISTANCE OF 2,870 Q2 ACROSS TERMINALS AND PRESS "READ BLOCKS” BUTTON

READING ON LCD MUST BE 35 ON LCD (+/- 2)

VbW

TERMINALS

THUMBWHEEL

6. IF ABOVE TEST DOES NOT MEET THE REQUIRED RESULTS, THE METER NEEDS TO BE RECALIBRATED AT
SOILMOISTURE EQUIPMENT CORP.
7. REQUEST A RMA FOR RETURNING THE METER BY CALLING 805-964-3525 EXT 248

Soilmoisture Equipment Corp. Phone: 805-964-3525
P.0. Box 30025 Fax: 805-683-2189

Santa Barbara CA 93130 e-mail: sales@soilmoisture.com




