


R, T. H I C K S C O N S U L T A N T S , L T D . 

901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266.0745 

June 8,2010 

Mr. Edward J. Hansen 
New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 

RE: Rice Operating Company, Hobbs SWD System A-6 Vent Site: T-19-S, R-38-E, 
Section 6, Unit A, Lea County, New Mexico, (NMOCD CASE #lR428-59), 
Corrective Action Plan 

Mr. Hansen: 

On behalf of Rice Operating Company (ROC), R.T. Hicks Consultants, Ltd. is submitting this 
Corrective Action Plan for the Hobbs A-6 Vent site. The investigation demonstrates that residual 
salt and hydrocarbons in the vadose zone will not with reasonable probability contaminate ground 
water or surface water, in excess of the standards in Subsections B and C of 19.15.30.9 NMAC 
through leaching, percolation or other transport mechanisms, or as the water table elevation 
fluctuates. A monitoring well located as close as possible to the former Vent site (about 85-feet 
down gradient) shows no evidence of ground water impairment. Revegetation of the site, our 
recommended corrective action, meets the mandate of NMOCD Rules for protection of surface 
water and the environment. 

Background 

The Hobbs A-6 Vent is located west of the city of Hobbs, New Mexico at T-19-S, R-38-E, Section 
6, in Unit A. The NMOCD-approved Investigation Characterization Plan (ICP), dated April 4, 
2008 (Attachment A) includes background information, a site vicinity map, and a regional ground 
water gradient map for this and six other nearby ROC sites. 

Field Programs 
As a part of the approved ICP, ROC installed and sampled five 10-foot deep backhoe trenches on 
July 31 and August 1, 2008 to delineate the vertical and horizontal extent of hydrocarbons and 
chloride in the soil. See Plate 1 for a summary map that includes results of the field chloride 
analyses and hydrocarbon screening data as well as a laboratory report for the soil samples used to 
verify the ROC field data. 

Hicks Consultants supervised a deep soil and ground water sampling program to further deiineate 
the extent and magnitude of media impact. On October 23, 2008, soil boring No. 1 (SB-1) was 
drilled adjacent to the center excavation to a depth of 49 feet. A down gradient monitoring well 
(MW-1) was installed on March 3, 2009 to evaluate the ground water conditions. ROC conducted 
field analysis of soil samples for chloride and volatile hydrocarbon vapors for both boring 
programs. Attachment B provides soil lithology logs which include the field chloride and 
hydrocarbon screening data and laboratory results. 
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MW-1 was developed on March 17, 2009 by pumping 36 gallons (12 well volumes) and ground 
water samples were recovered on March 31, as well as in June, September, and November of 2009. 
Attachment C provides the laboratory report and chain of custody documents for the soil boring 
and monitoring well sampling events. 

MW-1 was installed as close as possible to the source area and approximately 50 feet further down 
gradient than proposed in the ICP. The operator ofthe nearby CO2 gas pipeline would not provide 
clearance to the New Mexico One-Call program for a proposed monitoring well location within 30 
feet of the pipeline right-of-way. 

Results 

The initial ROC assessment showed the highest chloride concentration (784 mg/kg) nine feet 
below the surface at the original vent location. The trenching shows that the horizontal extent of 
the chloride-impacted soil is less than 2,500 f t 2 . Data from the 49-foot deep soil boring near the 
source area indicate that the maximum chloride concentrations (approximately 1,000 mg/kg) exist 
from 20 to 35 feet below the surface and decrease with depth from this point to ground water. At 
40-42 feet below grade, laboratory chloride concentration was 656 mg/kg. 

Field screening of hydrocarbon vapors in the soil identified concentrations greater than 1,000 ppm 
in center, west, and south excavations. Laboratory analysis of BTEX show maximum 
concentrations of benzene (0.4 mg/kg), toluene (0.329 mg/kg), ethylbenzene (24.5 mg/kg), and 
total xylenes (41.1 mg/kg) at 9 to 10 feet below the surface. The highest soil sample PID reading 
(3,738 ppm) and the highest benzene concentration (2.78 mg/kg) are in SB-1 at 40 to 42 feet below 
the surface, which is just above a hard sandstone formation. In SB-1, laboratory concentrations of 
regulated constituents show total BTEX is 17.8 mg/kg at 25 feet below grade and 63.1 mg/kg at 
40-42 feet below grade. 

A summary of the laboratory results from all of the soil sampling events are provided on Table 1 
below. Plate 1 is a site map that shows the location of the soil boring and monitoring well relative 
to the initial excavations and provides the results of the field screening and laboratory data. 

Table 1 
Rice Operating Hobbs A-6 Vent Site 

Laboratory Data - Soil Samples 

Sample Depth Sample PID Chloride Benzene Toluene Ethylbenzene Xylenes BTEX 
Location (feet) Date (ppm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Center 9 7/31/08 1,091 784 <0.2 0.288 24.5 41.1 66.1 
Center 10 7/31/08 932 368 <0.2 0.264 20.1 26.3 46.9 
5-Ft North 3 7/31/08 56.2 160 - - - - -

10 7/31/08 943 <16 0.4 <0.2 18.0 7.7 26.3 
5-Ft East 5 7/31/08 630 400 <0.2 <0.2 <0.2 0.9 1.5 

10 7/31/08 917 336 <0.1 <0.1 <0.1 <0.3 0.6 
5-Ft West 10 8/1/08 1,355 464 <0.2 0.329 16.4 27.1 44.0 
5-Ft South 10 8/1/08 781 560 <0.2 0.271 2.89 15.3 18.7 
SB-1 25 10/23/08 332 1,150 0.101 1.47 3.69 12.5 17.8 

40-42 10/23/08 3,738 656 2.78 3.26 12.4 44.7 63.1 
MW-1 20 3/3/09 0.3 <16 - - - - — 

45-47 3/3/09 0.1 <16 - - - - -
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Elevated chloride and hydrocarbon values based on field screening were not present in the soil 
from MW-1. Ground water sampling at MW-1 are equivalent to natural background conditions 
with respect to chloride and hydrocarbons (See Plate 1). 

Simulation Modeling 
We used the AMIGO tool (HYDRUS-1D model) to determine if un-saturated chloride transport 
through the vadose zone would cause the underlying ground water to exceed 250 mg/L chloride in 
the future. The input to the model employed field data from the site, nearby locations, and 
conservative input data for parameters that were not measured at or near the site. 

In the absence of any corrective action by ROC, the simulation indicates that a maximum ground 
water chloride concentration of 233 mg/L will occur in the year 2037 (28 years from the sample 
date). Attachment D provides an explanation of the data used and results from the simulation at 
the Hobbs A-6 Vent site. 

We used the VLEACH vadose zone model to determine if the benzene identified during the site 
assessment would cause the underlying ground water to exceed the regulatory standard. This 
modeling used benzene as a surrogate for all regulated hydrocarbons because past experience 
demonstrates that this constituent is not only the most mobile in the vadose zone but also has the 
lowest acceptable concentration limits in ground water. The input to the model employed field 
data from the site, nearby locations, and conservative default values for parameters that were not 
measured at or near the site. 

The results of the simulation indicate that a maximum ground water benzene concentration of 
0.003 mg/L could be (or has been) present immediately below the source area. Our evaluation of 
the shape of the simulation curve suggests that the benzene concentration in the ground water may 
have been higher in the past directly below the former vent, but any mass input was not sufficient 
to cause detection in the down gradient monitoring well. Four quarters of ground water 
monitoring show no detectible levels of benzene. 

VLEACH is conservative of ground water quality because the model does not take into account 
the natural biological degradation of the hydrocarbons. Attachment D provides an explanation of 
the data used and results from the simulation at the Hobbs A-6 Vent site. A detailed description of 
the model and a free windows-based program download is available from the USEPA at 
http://www.epa.gov/ada/csmos/iTiodels/vleach.html. 

Recommendations 
The site data that documents the residual mass of salt and hydrocarbons in the vadose zone permit 
a conclusion that these constituents in the vadose zone will not with reasonable probability 
contaminate ground water or surface water, in excess of the standards in Subsection B and C of the 
19.15.30.9 NMAC, through leaching, percolation or other transport mechanisms, or as the water 
table elevation fluctuates. 

Our recommended corrective action for the site is re-vegetation of the ground surface to limit 
infiltration of precipitation and the subsequent migration of constituents of concern to ground 
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water. Upon documentation of re-seeding with an appropriate mix of native grasses we will 
submit a Termination Request for this site's regulatory file. 

As four quarters of ground water sampling events at the down gradient monitoring well (MW-1) 
show no hydrocarbons above detection limits or chloride concentrations above WQCC Standards, 
ROC will plug and abandon this monitoring well after notification to NMOCD. 

Please contact Hack Conder of ROC at 575-393-9174 if you have any questions concerning this 
submission. Thank you for your time and consideration. 

Sincerely, 
R.T Hicks Consultants, Ltd. 

Dale T Littlejohn 
Geologist 

Copy: Hack Conder, ROC 



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





Attachment A 
April 4,2008 

Investigation & Characterization Plan 

R.T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd. NW, Suite F-142 

Albuquerque, NM 87104 



R. T. H I C K S C O N S U L T A N T S , L T D . 
901 Rio Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745 

April 4, 2008 

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

RE: Investigation & Characterization Plan 
Hobbs Salt Water Disposal System: A-6 Vent, E-29 Vent, Jet. E-33-2, Jet L-
30, K-29 EOL, Jet. 0-29-1 Vent, P-29 Vent 
T18S, R38E, Sections 29, 30, 33 and T19S, R38E Section 6 

Dear Mr. Hansen: 

On behalf of Rice Operating Company (ROC), R.T. Hicks Consultants, Ltd. is pleased 
to submit this Investigation & Characterization Plan (ICP) for the seven junction box 
and vent sites within the Hobbs Salt Water Disposal System referenced above. Plate 
1 is a map showing the sites relative to major roads in the area. Plate 2 shows the 
sites, nearby USGS monitoring wells and a regional potentiometric surface map. 

The work elements proposed to characterize these sites sufficiently to develop and 
appropriate corrective action plan are presented below. 

1. ROC will identify and document the location of all current and historic 
equipment and pipelines associated with each site. 

2. ROC will use a backhoe with a 12-foot vertical reach to install a series of 

gimpling trenches in order to m m m mil samples md d^mmtE fhg 
lateral extent (and potentially the vert ic i l extent) of impacted soil. 

3. I f characterization by the backhoe is insufficient to define the extent and 
magnitude of past releases, ROC and Hicks Consultants will use a drilling 
rig to install one soil boring at the center of the source area to delineate 
the vertical extent of chloride in the soil. 

4. Soil samples employed for delineation will be obtained from regular 
intervals below ground surface. 

5. Representative soil samples will be sent to a laboratory to allow for 
verification of the field results. 

6. General soil texture descriptions will be provided for each sample trench 
or boring. 

7. The criteria to delineate the extent of impact during trenching as well as 
in a soil boring is 5 point chloride decline vs. depth, or: 
a. After three consecutive samples demonstrate <250 ppm chloride using 

field analyses and < lOOppm total hydrocarbon vapors using the 
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headspace method (see attached ROC Quality Procedure in Appendix 
A), or 

b. After five consecutive samples show a decreasing trend of chloride and 
hydrocarbons and the last sample shows chloride < 250 ppm and total 
hydrocarbon vapors <100 ppm (Appendix A). 

c. Soil boring to capillary fringe should neither (a) or (b) apply 
8. If the boring penetrates the capillary fringe, a monitoring well will be 

completed with a 2 or 4" diameter 25 feet down gradient from the source 
for use during possible corrective actions. Plate 2 presents a 
potentiometric surface map for the site area. 

9. If field analysis of hydrocarbon vapors and observations of staining show 
that hydrocarbon impact is unlikely at the site or below 20-feet, collection 
of samples from cuttings may be substituted for split spoon sampling 
(chloride only). 

The ROC trench characterization will be employed to identify the lateral extent of 
chloride at each site, if possible. If trenching does not fully characterize the lateral 
extent of chloride at each site, boreholes will be advanced 20 feet beyond the 
furthest trenches where the soil data has an average chloride concentration greater 
than 1,000 mg/kg. The total depth of borings installed to characterize lateral extent 
shall be 20 feet below ground surface with soil samples for delineation taken at 5 
foot intervals. 

Rice Operating Company (ROC) is the service provider (agent) for the Hobbs 
Saltwater Disposal System and has no ownership of any portion of pipeline, well, or 
facility. A consortium of oil producers who own the Hobbs System (System 
Partners) provide all operating capital on a percentage ownership/usage basis. 
Major projects require System Partner authorization for expenditures (AFE) approval 
and work begins as funds are received. We will implement the work outlined herein 
after NMOCD approval and subsequent authorization from the System Partners. The 
Hobbs SWD system is in abandonment. 

For all environmental projects, ROC will choose a path forward that: 

1. Protects public health. 
2. Provides the greatest net environmental benefit. 
3. Complies with NMOCD Rules. 
4. Is supported by good science. 

The last criteria employed when evaluating any proposed remedy or investigative 
work is confirming that there is a reasonable relationship between the benefits 
created by the proposed remedy or assessment and the economic and social costs. 

Each site shall have three submissions or a combination of: 
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1. This Investigation and Characterization Plan (ICP), which is a proposal for 
data gathering, and site characterization and assessment (this 
submission). 

2. Upon evaluation of the data and results from the ICP, a recommended 
remedy will be submitted in a Corrective Action Plan (CAP). 

3. Finally, after implementing the remedy, a closure report with final 
documentation will be submitted. 

Following the site characterization described above, a Corrective Action Plan with the 
data and analysis supportive of a procedure for site closure will be submitted. 
Quality Procedures for characterization work are provided in Appendix A. 

If you have any questions or comments regarding this ICP, please contact Kristin 
Pope of Rice Operating Company as she has reviewed and approved this 
submission. 

Sincerely, 
R.T. Hicks Consultants, Ltd. 

Randall T. Hicks 
Principal 

Copy: Rice Operating Company 
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ogic Logs 

RX Hicks Consultants, Ltd. 
901 Rio Grande Blvd. NW, Suite F-142 

Albuquerque, NM 87104 



RT Hicks 
Consultants Ltd 
P O Box 7624 
Midland, Texas 79708 
(432)528-3878 
(432) 689-4578 (fax) 

LITHOLOGIC LOG (Soil Boring) 
SB-1 TOTAL DEPTH: 49 Feet SOIL BORING NO 

SITE ID: Hobbs SWD A-6 
SURFACE ELEVATION: 3.635 (USGS) 

CONTRACTOR: Harrison Cooper 
DRILLING METHOD: Air-Rotary 

INSTALLATION DATE: 10/22-23/08 
WELL PLACEMENT: 5 ft SW of Marker 

BORING LAT /LONG: Lat. 32° 41 ' 35.8" North. Long. 103° 10' 57.3" 

CLIENT: Rice Operating Co. 
COUNTY: Lea County 

STATE: New Mexico 
LOCATION: T-18-S R-38-E 6 (A) 
FIELD REP: D. Littlejohn 
FILE NAME: \Hobbs SWD\A-6 

No Surface 
Completion 

Lithology 
Type 

Sample Data 
% Rec Cl (mg/kg) PID (ppm) 

Depth 
(feet) 

Lithologic Description: LITHOLOGY, Color, grain 
size, sorting, rounding, special features 

TD = 49 Feet 

Excav. 
Excav. 
Excav. 
Excav. 
Excav. 
Excav. 
Excav. 
Excav. 
Excav. 
Excav. 

Spoon 20% 

- 78 
85 
72 
140 
87 
79 
79 
63 
138 

-401 

476 

- 24 -
7.6 
1.9 
3.6 
6.6 
13 
554 
1,308 
1,511 
1,355 

309 

SILT Dark brown. 
SILT Brown, with some gray to greeenish brown 
interbedded caliche, strong hydrocarbon odor. 

-10- SILT & CALICHE (interbedded) Greenish brown, strong 
hydrocarbon odor. 

—15— 

±3 SILT Gray, with some thin-bedded (interbedded) grayish 
brown sandstone and brown fine crystalline quartzite. 

Cutting 1,011 159 —20— 

Cutting 

Cutting 

1,140 

914 

332 

281 

-25-

SAND Black (discolored), medium grain, well sorted, 
sub-rounded, strong hydrocarbon odor. 

-30-

SAND Dark brown (less discoloration), medium grain, well 
sorted, sub-rounded, strong hydrocarbon odor. 

Spoon 

Spoon 

20% 

60% 

1,036 231 

3,738 

-35-

—40— 

Cutting 598 169 ^ |SANDSTONE grayish brown, fine grain, well sorted. 

SAND Dark brown, medium grain, well sorted, sub-rounded, 
moist. 

Laboratory Results (mg/kg) 
(July and September 2008) 

Depth Chloride Benzene Toluene Ethylbenzene Xylenes GRO DRO 

10 Ft 464 <0.2 0.329 16.4 27.1 1,430 4,310 

25 Ft 1,150 0.101 1.47 3.69 12.5 614 4,790 

40 Ft 656 2.78 3.26 12.4 44.7 2,180 5,510 



RT Hicks 
Consultants Ltd 
P O Box 7624 
Midland, Texas 79708 
(432)528-3878 
(432) 689-4578 (fax) 

LITHOLOGIC LOG (Monitoring Well) 
MW-1 TOTAL DEPTH: 65 Feet SOIL BORING NO 

SITE ID: Hobbs SWD A-6 
SURFACE ELEVATION: 3.632 (USGS) 

CONTRACTOR: Harrison Cooper 
DRILLING METHOD: Air-Rotary 

INSTALLATION DATE: 3/3/09 
WELL PLACEMENT: 85 ft ESE of Marker 

BORING LAT /LONG: Lat. 32° 41 ' 36.0" North. Long. 103° 10' 57.2 

CLIENT: 
COUNTY: 

STATE: 
LOCATION: 
FIELD REP: 
FILE NAME: 

Rice Operating Co. 
Lea County 
New Mexico 
T-18-S R-38-E6(A) 
D. Littlejohn 
\Hobbs SWD\A-6 

Lithology Type % Rec Cl (mg/kg) PID (ppm) 
Sample Data Depth 

(feet) 
Lithologic Description: LITHOLOGY, Color, grain 
size, sorting, rounding, special features 
SILTY CLAY Dark brown. 
CALICHE Gray, very hard, with very little silt, no 
hydrocarbon odor. 

Cutting 120 0.3 
l P 

I i I , I , 

, 1 , 1 , 1 , 1 , 

Spoon 

Cutting 

Cutting 

80% 84 

120 

145 

0.4 

0.6 

0.3 

—10— 

SILT & SAND, Light yellowish white, very fine grain, well 
sorted, angular quartz sand, no hydrocarbon odor. 

-15-
CALICHE Grayish white, hard, with some interbedded 
quartzite, no hydrocarbon odor. 

-20-
I ' I...I. J '.I '.I 

CO Spoon 

Spoon 

Spoon 

Spoon 

Spoon 

100% 

90% 

60% 

80% 

90% 

112 

120 

87 

93 

83 

0.5 

0.3 

0.2 

0.2 

0.1 

—25— 

SAND Brown, medium grain, medium sorted, sub-angular, 
some interbedded thin sandstone.no hydrocarbon odor. 

-30-

—35— 

^ 4 0 — 

—15— 

- 5 0 — 

Sandstone, thin bedded, hard. 

Sandstone, thin bedded, hard. 

Saturated formation at 50 feet. 

CM 

- 5 5 — 

—60— 

TD = 65 Feet 
-65-

Laboratory Results 
(March 3, 2009) 

Depth 
(feet) 

Chloride 
(mg/kg) 

20 <16 

45-47 <16 



R.T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd. NW, Suite F-142 

Albuquerque, NM 87104 



ARD8NAL 
LABORATORIES 

PHONE (§75) 393.2326 • 101 E, MARLAND • HOBBS, NM 88240 

Receiving Date: 03/22/10 
Reporting Date: 03/26/10 
Project Number: MOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S-R38E-SEC 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
112 VV. TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

•6 A- LEA CO., NM 

Sampling Date: 03/17/10 
Sample type: WATER 
Sample Condition: COOL 
Sample Received By: JH 
Analyzed By: ZL 

INTACT 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

LAB NUMBE SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) 

1 ANALYSIS DATE "03/24/10 03/24/10 03/24/10[ 03/24/10; 
•H19508-1 MOMiTOR WELL #1 <0.001 <0.001 "<0.001 <0.003j 

I i 
- — 

<0.003j 
I 

i 

( _ _ _ 
- — 

- -

<0.003j 
I 

i 

( _ _ _ 
- — 

- -
—— — 

i 

... ... _. | 
—— — 

i 

... ... _. 
I 

i 

... ... _. 

i 

i 

... ... _. 

j 

Quality Control "Qjpffi 
QJ35Q 

^'"^""51342 

i 

... ... _. 

j 

Quality Control "Qjpffi 
QJ35Q 

^'"^""51342 0.045 0.128 : 

True Value OC 
"Qjpffi 

QJ35Q 0,050 0.050 
90.0 

o.iso; 
!% Recovery 112 84,0 

0.050 
90.0 85.31 

I Relative Percent Difference 10,8 11 .2 15.7 -10.7] 

METHOD: EPA SW-846 8021B 

TEXAS NELAP CERTIFICATION T104704398-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYl ENES 

/ . 
/ / / 

{AY*U<}\ rilf^l J?317 9 ho 
Chemist/' v ^ " Date 

PLEAS€ NOTE- Liability ai.d Danioycs. Cardinal's l i^i i i iy iirt-.J count's exclusive remedy ior 60V claim asisiijy, wiieshg* rmsert jn corned or ind, shnll be limitocJ *o Ih*:: nmounl paid by cii^nl {r-r onaiysiMi. 
All clairTiajtichiditiq^l 1V^A f^ rJ'5< i l|a 0 f ' c a a m l i l f ' ' ' C i J h f l i '^ n u52 ivliutsoevtfi shall bw ilysiiiiRd vvfiivso jjptssP, mafte in w ^ M i nryj received by Cnrditml •wiihin thnty (30) 'Jays alior cornpfation oi the applicable 
setvic--'. Inni^^tO^MVtPoSl iCiOIbe iiabi* ht Incidental or con sequent^ I damnges, including, wiihmd limitation, business irtierruptiann. loss of use. or loss of j^oiils meurred t>y client, lis subsidiaries, 
affiliates os :iHC>;.c.:̂ ot"' ftmsng out of or rst med lo :hy psfto.'mancfi ot servings h&iftnndet hy Cardinal, fogmdionri pi wheihet m7<di eloim h bassd upon niiy ul ihe auova-siaied niasons 01' ulhniv.'tr.rj. Results 
i f i l t i^ only to the unmplas irif*riii;fcKt ahov>. This nsporl nm h.~: rsproriiinmi *s-:r:f3 î in full with wff fieri ftpprqv/sl pl Ctmiinni LfJbOiftlatlfj.s. 



LABORATORIES 
PHONE (575} 393-2326 • 101 E. MARLAND . HOBBS, MM 88240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
112 WEST TAYLOR 
HOBBS, NM 38240 
FAX TO: (575) 397-1471 

Receiving Date: 03/22/10 
Reporting Date: 03/26/10 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S R33E SEC6 A ~ LEA COUNTY, NM 

Sampling Date: 03/17/10 
Sample Type: WATER 
Sample Condition: COOL & INTACT 
Sample Received By: JH 
Analyzed By: CK/HM 

Cl SO.., TDS 

LAB NO. SAMPLE ID (mg/L) (mg/L) (mg/L) 

Analysis Date: 03/25/10 03/25/10 03/23/10 
H19508-1 MONITOR WELL #1 40 146 661 40 

— -— 

40 

— -— 

• 

- — - ---- - , _ 

Quality Control 500 38.7 NR 
True Value QC 500 40.0 

95.7 
NR 
NR % Recovery 100 

40.0 
95.7 

NR 
NR 

Relative Percent Difference <0.1 17.0 0.9 

METHOD: Standard Methods, EPA 4500-C?B| 375.4 160.1 
Not accredited for Chloride, Sulfate and TDS, 

/ r \ 

Chemist^) Date ' ' 

H1950S RICE 

PLEASE NO'iE: Liability ;incl Damages, Cardinal's liability <md client's exclusive remedy for any cfaim arising, whetltei based in conlraei or lori, shsll bR limited m iho amoun; paid by client for analyses. 
All ctairns. inducing those for' negfyeiKa and any olher cause whaisoaver shsli tie deemed waived unless mactfl in wnlinrj and i Revert by Cardinal withjfi ihlfty (30) days a hor compl nt»on of ihe applicable 
service. in i\o event shsl! Cardinal be liable for incidental or r;ws«roJS»ntia! damans, induding, wiibout limitation, business interruptions, loss o! use, or loss ol profits incuned by client, us subsidiaries, 
sffi'intes. or successors arising out ot or related to ihe ps.-tormance of services hereunder by Cardinal, ibuatdluss of whether sugh claim is basse) upon any pt the above-statsd feasons or otherwise Results 
relate onty io iho samples identified above. This report shall not be leproduceri e^cspi in full wilh whiten, approval pf Cettflmai Laboratories. 
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MRDSNAl 
LABORATORIES 

PHONIE <575j 303-2326 • 101 E. MARLAND • HOBBS, NM 88240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN; HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Dale: 11/23/09 
Reporting Dale: 11/24/09 
Project Number: NOT GIVEN 
Project Name: H08BS A-6 VENT 
Project Location: T19S R38E SECS A- LEA CO,, M, 

Sampling Date: 11/20/09 
Sample Type: WATER 
Sample Condition; COOL & INTACT 
Sample Received By: ML 
Analyzed By: HM 

LAB NO. SAMPLE ID 

Cl SO, TDS 
(mg/L) (mg/L) (mg/L) 

Analysis Date: _ _ 
H18786-T" " ~M6NTrbR WELL#1" 

11/24/09] 
40;' 

11/24/09 
90.8 

1/23/09 
811 

Quality Control 
True Value QC 
% Recovery 
Relative Percent Difference 

500 
500 
100 

39.5 NR 
40.0 NR 
98.9 _ NR 
" 3.3 " 4.2 

|METHOD: Standard Methods, EPA 
Not accredited for Chloride, Sulfate and TD J 

4500-CI'B 575.4 160.1 

Chemist / j 
(X 

f 
Oflfjf 

Date 

HI 8788 RICE 

PL5ASG. NOT£; Liaoitiiy and Damaiftf:;. Cardinal's ItE-billi*' and client's £*,ciUK!v* r~m~tfy for any cls'm arising wtieih-if ba^eti in conifer, oi lori, shall iia lirnHssti io tnq omtuint pjj-u by dfoni for anfiiys.es 
••Jt onirns. irKiucintj LMOSC* ior noo^oencs and any oihor o t̂uss whau&evQr sholi bo csemefl watvftd unless rrtado In writing and received t»y Cardtnnl within ibMy (3D) day* <»ft*?r coutploUon of tne apnlicat'it-r 
.ss/Vic*. la no ~vsni shall Cardinal ihbb Ja; indrtfiniiil ar cor\?.«quHmsla( ramafjas, induding, wfthtHU fimibHian, hus^m?* fsiierruptfon'S, loss of ytis, foVt Of P-T^IM ir*icu.-r̂ <i c-H-nL its* aubafrtisriss. 
nffiii'nig^ o' s'ufi*:^Sftftfa an.'ifny ps*! £•< tvls&d ID lh>3 perform rmc-e or ssr/ices hs^umisf by Cardinal, j-jynrdtoss or wrtfithsf !H>£b glairi! Is hasat: upon nny of ins atsove-staied rtinsons ni mhsrv/l-i«. Results 
.••afsis only TO ihi? sampies idenlifiad obo i^„ Tnis recon shall noi jripuiduc^d e.'.cspi in iull *.vilp wrmon appfoya! pf Cordine! L'3*x»fr»toriya, 



PHONE (5?5j 353..238S • 10) g, MARLA.MD • HOBBS, MM 88230 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W. TAYLOR 
HOBBS, MM 88240 
FAX TO: {575} 397-1471 

Receiving Date: 11/23/09 
Reporting Date; '11/30/09 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19&-R38E-SEC6 A- LEA CO,, NM 

Sampling Date; 11/20/09 
Sample Type; WATER 
Sample Condition: COOL S, 
Sample Received By; ML 
Analyzed By; ZL 

[ACT 

LAB NUM BE SAMPLE ID 
BENZENE 

(mg/L) 
TOLUENE 

(!Tig/L] 

ETHYL 
BENZENE 

(mg/L) 

TOTAL 
XYLENES 

(mg/L) 

ANALYSIS DATE i 11/25/09 fl72§70Sr '" """TT/25/09 j" 11/25/09 
H18786-1 MONITOR WELL #1 ! ~ <o.ooi 550,001! eO.OOl! <0.003 

1 
_ „ , . — . . . _ 

t 

j ! j 
Quality Control I 0 , 0 4 8 0.0-181 0,050] " 0 , 1 5 5 

True Value QC p 6,050 ttosbf "00501" 0.150 

% Recovery ! S'3.0 96.0 j 100| 103 
Relative Percent Difference [ 2.2 2,2] 2.2! 1,4 

fEXAS NELAP CERTIFICATION T104?04398-08*TX FOR BENZENE, TOLUENE, ETHYL BENZENE. 
AND TOTAL XYLENES.-/ / 

/ 

ijv_.J\M^M.i izJotiiJr 
ChSntsf" / \ Dale 

I J 

PLEASE '''JOTS: Liabil i ty and Oamayos. Cardinal 's liability anc cliani's •*> elusive i cm-itly ten any claim «3ns|r»U, wnslhsf riaseci in c a n c e l ar lyf i , shnii ps limit fid to Ihf; arrjiitinl ;wif i Ny client far ajialj 'sos. 
All claims, inrjiidlng^jicif.^ 'or and any oihor cause '.vtvii^o^vm be oagmsc] WsjvBO MfVrS5? madn in wriiing and Fiitjaltfed tjy Cardinal wiihin \h\r,y {30) days afv-i completion iha applicable 
service t r r ! r i L i S / ; ^ A { ^ f i c S , i S S i E hauls ior in.:id»:n:is! or ccnsequi-nil&l damage-;, tnciluOir.Qj wi in^u! Iiiniuifistn, ^usungiss ln!,2rrufjiifjns ( joss ysa, of loss nf precis incij.-n-d in* client, Its subsiclwfes. 
iiftTiflies cr suecassois ailsinr,* out oi Q; tmcdari io ihe rjerfarrofinr,* of services hereunder by Cardinal , r&ffsfdj-"^ qf vvjwthflf Quch cla'trr, js b^Sftti upon any gt above-stated reasons or oihfirwis^ R-sUiis 
• slale- only \z> Eiinr;>le.5 klentiti&d .itiovs, Tiiis mporl sligit noi bfi (apfoflucsri ^ c e o i l f i full y/ish -vrfjiBn approval o) Cardinal Laboratories. 
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LABORATORIES 
PM0M5 (MS) 393-2326 • 101 E. MARLAND • HOBBS, NM 68240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date: 09/15/09 
Reporting Date: 09/17/09 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S R38E SEC 6A LEA CO., N,M. 

Sampling Dale: 09/14/09 
Sample Type; WATER 
Sample Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By: HM 

Cl " so,. TDS 

LAB NO. SAMPLE ID (n'ig/L) (mg/L) (mg/L) 

Analysis Date: 09/17/09 09/17/09 09/16/09 
H I3257-1 MONITOR WELL #1 "To 113 645 

1 
. —,— — — „ — „ _ — 

. , 

.. -

i 
Quality Control 500 36,9 NR 
True Value QC ........ ^ 40.0 MR 
% Recovery 'CO 92.4 NR 
Relative Percent Difference 2'b 0.3 1.3 

[METHOD: Standard Methods, EPA_ j 4&QQ-~Qm\ 375.4j 160.1 
Not accredited for Chloride, Sulfate and TDS. 

/V / ' ; / , 
I ..(V,t / ) I'jJkAf 
Chemlsl -?' 

H16257 RICE 

. / 

Date 

?LE.~Sc ^OTK* Liability and Damages. Cardinal's ItnbiiUy rind clam's *».d-j::iv~ f*ni?dy for any claim anpimX wfieirisf based m contract o? tort, shsll be lirnlsod 10 in* arnouni paid by client iot amilysfis. 
AH claims, inducing those inr neiiliorincsr snd sny olher cau^ft whr'Uiiao'/of shnll be memta y/awed unless fluids (ft wfjiinp flfd fftcsiver; fry Cardinal wHMl* thirty pG) days fifier completion o; ih-: applicable 
^ iv !cs . !;i no ovsr.i s,nnl! Cardinal iie S b̂lv- for tnddenlnl or consequential tfamages, including, wi!f}Oui {jnijisiign, business !n(.§rfyp^ons, igss «f ms, or loss of profits incurred by client, its subsidiaries, 
flffi'r&i«5 of successors arising otJi pf or r^latec to ine performance oi services heieundar by Cardinal, f?ga;dM.s >ii wjitvihof 3uch risjrn ts t>nsc-o upon, «n>- of thn nbowc-fitrii-u re^ot'ib c( IC-IWIBT;, So turns 
relate only so ihe sample identifieu above. Thi? ropon shall no! be renfoducsd e?.c-af)( in lull with ^'ritsefi approval oj e-a.fcjinpl Laboratories, 



PHONE (575) 393-2326 • 101 E, MARLAND • HOSBS, NM 88240 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W. TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date: 09/15/09 
Reporting Date: 09/17/09 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S-R38E-SEC6 A- LEA CO,, NM 

Sampling Dale: 09/14/09 
Sample Type: WATER 
Sample Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By: ZL 

ETHYL TOTAL 
BENZINE TOLUENE BENZENE XYLENES 

LAB NUMBER SAMPLE ID (mg/L) (mg/L) (mg/L) (mg/L) 

ANALYSIS DATE 09/16/09 09/16/09] 09/16/09 09/16/09 
HI 8257-1 MONITOR WELL #1 <0.001 <0.0011 <0.001 <0.003 

i 

I'' 
" " — [ - - " 

% 
- -

I'' 
" " — [ - - " 

% 
- - -

... . - • 'j 
- - -

! 

- -

1 

Quality Control 0.Q52 0.052] 0.051 0.156 
True Value QC 0,050 07050 [ 0.050 0.150 
% Recovery 104 104] 102 104 
Relative Percent Difference <i,d "_""̂ -roL <1,0 2.0 

METHOD: EPA SW-846 8021 

TEXAS NELAP ACCREDITATION T104704398-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES. 

/ 

// f' o /. / / 
' / / * \ ,' ./ , , . ' 1 / - / ' I f Chemist , "\ Date 

P L E A S t ^ t Q T ^ ^ ^ b i l i i v ^ c ^ M i M c s . Cardinal's liaojiiiy im i olieiii's exclusive renvioy tor any elairyt amino, ^haliwi baoari In contract or tort, (halt oe Ijrniteo ta the amount psia by client lor analyses. 
Ail ciarniVr'.-Wft^ /h/Mcb; i i v l ^ j ^ , ^ and an;.' vit\e: cau!^ •.vri.^oever fihsii be desr^ed '.vsivarj unfits piana 'n wrltsrsg ano; reeglvad by Cardinal v.'irhin tfiirtv pO) Gays aim; completion d' me applicable 
service In no event &ha» Cardinal be Marte Sw irwferoal or crinssquenilsl damages, fiwtuqing, without limitation, tw?!W» 'Msrrtipijons, toss til uss, rji loss ai prailis incurred By client, jts suusidimiss. 
affiliates or succfij^ors ans-ng out ol or raised lo rii-j performance oi services hereunder by Cardinal, fegamitist. of vv|\cihe; suqh claim is uaiisn rrpcm ;irty o| lhe noayt>s;ased reasons or otlv.-r\v!Kt:. Rss'jltf. 
i-slats only to ssmpta* ideniiA«d above. This report kluM "<« bs reproduced exceoi in lull Willi written approval ol Cardinal laboratories, 
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LABORATORIES 
PHONE (&7g;. 393.-2328 • IQ'i E. MARLAND • HQBBS, NM ii'61-pj 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W. TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date-. 06/10/09 
Reponing Date: 06/15/09 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S-R38E-SEC6 A- LEA CO., NM 

Sampling Date: 06/10/09 
Sample Type: WATER 
Sample Condition: COOL & INTACT 
Sample Received By. ML 
Analyzed By: ZL 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

LAB NUMBER SAMPLE ID (mg/L) (iTKj/L) (mg/L) (mg/L) 

ANALYSIS DATE 06/12/09 06/12/09 06/12/09 06/12/09 
HI 7605-1 MONITOR WELL #1 <0,001 <0.001 <0.001 <0.003 

_ _____ . — „ — „ _ ..... . - _ 

. _ . _ - - • ' 
— „ — _ _ „ — _ , 

,— ,— 

Quality Control 0.047 
" " b . q s o 

0.047 0.046 0.141 
True Value QC 

0.047 
" " b . q s o 0,050 0.050 0.150 

% Recovery 94.0 94.0 92.0 94.0 
Relative Percent Difference 1-4 "2.5 1.4 •-1.0 

METHOD: EPA SW-846 8021 B 

TEXAS NELAP ACCREDITATION T104704398-0S-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES. 

Chemist t \ bate 

PLEASE NOTE' Liability and Damarjos, Cardinal's liability and cHnnfs ysiv« !^n«^Jv ¥'•>> <*\]v $3\>V- iil'SiilO, »vn&lhgs t>:iSfit! 'ft cgniiyet oy tori, iJhe'.l ba li;>iil3Ll io i\yi rMiwnt rwti'1 hy cfienl I M onaly363. 
All c!o5m H ificfl.8 Qj&VlwBsR i .©iisic a and any uilwr cause whaispovgi snail ha d^?meq v/ajv&tf imfeas n^ds ip wriii'nQ sns r§E*!v^i {>y C?rd!p&i vvimip Ip'tfy (20) day? a iter oornptesjon of fhe njjplLishle 
v.r'vlev. In no o-.'Ori! snsfi Csrtiiriai ne tmnfe igr inaa=nia[ ur cpaBequfii i|tal Uapiayt'ri, in'l'i'ding, wit how? Ijrrsii.ji^n, iHMln^s !nU^Hi|?!k!m;, tags, USS, t?f jo&s iM promt! mcurftid l)y client, iis subsidiaries. 
nlfiiMies or succosscija ansirtfl ott! o1 OJ KOAsad to tne p&r for r mince of s.'?rvSc&& fiorgynriet by Oiftlin/tl, ^tj^ftiisss af wnsihar such ylsiiti m h^at i upon fifiy at tha a l^vfr.-stated fuasciiis tM otherwise Results 
rclnte only to ihe sen it'les ifJynlifito above, This fa-pnr; sfi.iil no! ho fepioifutv^tf *i«. cap* in fu}{ vAih wniisfj sppff/VPf Cff?f<Î H^ LHlipralDiitt^ 



LABORATORIES 
PHONE {$75) 3S-3-2U26 • IOI g, MARLAND • HOBBS, MM 682*10 

ANALYTICAL'RESULTS FOR 
RICE OPERATING COMPANY 
ATTN; HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date: 06/10/09 
Reporting Date: 06/16/09 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S R33E SEC6A - LEA CO., NM 

Sampling Daig: 06/10/09 
Sample Type: WATER 
Sample Condition; COOL & INTACT 
Sample Received By: ML 
Analyzed By: HM 

Cl SO,, TDS 
LAB NO. SAMPLE ID (mg/L) (mg/L) (mg/L) 

Analysis Date: "'" 06/11/09 06/14/09 06/12/09 
HI 7605-1 MONITOR WELL #1 40 123 654 

_ _ ~~— — _ - • . 

Quality Control 500 38.8 NR 
True Value QC 500 40.0 NR 
% Recover/ 100 97.1 MR 
Relative Percent Difference I < 6.1 2.3 3.3 

METHOD: Standard Methods, EPA 45Q0-~CTB 375.4 L 160-11 
Not accredited for chloride, sulfate and TDS, 

/ 
[sUsU. ^ J t/i (IJ'U 
Chemist . "\ Date 

HI 7605 RICE 

PUIV-.y- HTm- U t i l i t y mxt O a m » j « . CardftwT* MWMy <n*l dmnt't, eidusivii remedy (Ql any olijim mi^ng, wliei.lwi Jassll iii cotttyaa ot wn, <f Im? ' ! I» * * n'nwnt paid Uj dium k* » H j W 
fill *-J,iIn"-, inciudmo mos* SOI ntaliijunc-t end any nlhe' s , w t v-tialsgc-.';.! shjili (Jeoniotl vaiysd tmJKf Innds IU wining ami < v / ^ m >="i Cardinal wM» mirly (30] daw oiler egpipj-slloci ul « * applicable 
s a w In nn *wrt thai Csmliiiai !>c «alM H* ln<*f«is# or conseqgsniiai damages, inciudlnii, wimoul liniii?!iqn, Business iinetit'Dfens, loss al yi=, ar loss nl pi«'»s inairiEd by clinm, iis subsidaiiM, 
siffilbros ni < M D M W n ,-iri;.Mi.j oni r.i t,i iclfx-ti lo Hie tmifwitwW of soivtes hsioiinda by Caiclirvi!, leijindlass i)t 'Miri'liei SH«* i:Wm is liasad upon any ol 1,'e aOove-slslert raasoiis nr olhsrww* Refills 
r-Ji;te on!-; to tn* -ar.;r)0f9:. iijenlilied ohovci. Tins it;;:>on snail nol n* irjf'oiitit'Sd c-x:C3pl in full Willi wrMlr:M n'fjproval 01 Qii.idiOtil LjdX-nr^d^ 
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PHONE (5/5} 393-2326 • 101 E, MARLAND • HOBBS. WM 03240 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W, TAYLOR 
HOBBS. NM 83240 
FAX TO; (575) 397-1471 

Receiving Dale: 04/03/09 
Reporting Date: 04/07/09 
Project Number: MOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S-R38E-SEC6 A- _EA CO., NM 

Sampling Date: 03/31/09 
Sample Type: WATER 
Sample Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By: ZL 

LAB NUMBEF SAMPLE ID 
BENZENE 

Cmfj/L) 
TOLUENE 

(mg/L) 

ETHYL 
BENZENE 

(mg/L) 

TOTAL 
XYLENES 

(rng/L) 

ANALYSIS DATE 04/06/09 04/06/09 04/06/09 04/06/09 
H17189- S MONITOR WELL #1 «0.Q01 <0,001 <0.001 <0.003 

i 
1 ' f 

{ 
I 

Quality Control 0;048 0.048 0.047 0.144 
True ValI.Ie QC 0,050 0.050 0.050 0.150 
% Recovery 98,0 96.0 94.6 96.0 
Relative Percent Difference 2.3 _ , 1-4 1.5 <1.0 

METHOD: EPA SW-846 8021 B 

TEXAS NELAP ACCREDITATION T10470439^.-Q8..TX FOR iEIMZENI, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES. 

Chemist *j Date 

SE rtOfg- Liability .ind Damnyes. Cardinal's WatrSity ami siisni's a.-.dusiva remedy tar »nf tMmn W»Iflg, v.-licitist pnseti in soniraul « lort, shall Us limited la IMS ftimvm WW ny <»W I f analyse 
m d r t i t f . j cg t ^ jp 'Gp i raV lg i i ce and any o;h=j =a;ise wftBteoewjr shirt bs cisemKti v,-a!yt(l Mftteii mads in wiling and rsoalwKi Sy Cardinal '.viiiiin il-,iriy £30) days alio- eompteimn 'i i lh* applied!)!-:-
^ in no *v^rn ip.iu CaAllrwtH,.,.- <!;<bl-; let?' induonis'l crjasaqufjniliM tinrn«nyi>, ir^Eufitiv^, '*t'.rmwi limi'dnaii, tJM.i';n**as instnypiign^ loss «,jf sjie, uf loss, of ptollis incuiniHl I'jy cllctrtl. it,1; ?.ur>flcll3fl53. 

ies & taBUKom niising out ol or m » m io nw (wneimaiHss ol ssivicys hsieundoi gy Cardinal, rafliOTllssf Qi v1)<)i\W susit ijfalfii is liasecl wopR any ol lha altoya-sisiod masons cn ahwvnm R«sutn 
only Ic: ihe s.'inipls-s icJr.-niiiiod at'ov*. Thiiv tr-por! alinlt not bes ropftuju^pd ii-xvpi tn lull wlili wtitlRn spproy*i! c;j Qziiiinai i,j,hc>ihu>jizs 



PHOME (575) 393-2326 • 101 E, MARLAND • HOBBS, MM 88240 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HQBBS, NM 88240 
FAX TO: (575} 397-1471 

Receiving Dale: 04/03/09 
Reporting Date: 04/07/09 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: T19S-R38E-SEC6.A - LEA CO,, NM 

Sampling Date: 03/31/09 
SampleType; WATER 
Sample Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By: TR 

Cl so^ TDS 

LAB NO. SAMPLE ID (mg/L) (mg/L) (rng/L) 

Analysis Date: 04/93/09. 04/03/09 04/03/09 
H17189-1 MONITOR WELL #1 44 136 609 

• 
~.:.z — .—. 

, _ „ . - - r . .—̂—~ — 

-~" •—-— Quality Control 500 41.8 NR 
True Value QC 500 40.0 NR 
% Recovery 100 105 NR 
Relative Percent Difference < 0.1 < 0.1 <0.1 

METHOD: Standard Methods, EPA 4S00-Ci"B 375.4 160.1 

HI 7189 RICE 

PUiASH, NO'if;- Linhtltiy ,-md Dnniaou-s. Cardinal's l?ahi?Uy Onci f.fieni's, ssclusivi; j-;n;-,;Uy ffif liny <~M'u\) arising i y h^M^l h\ ecitiifiVli Qi ion, shall I?e ItfnitfKi lu t|i£ Kmoutit \>uh\ uy clieni {or anrJys-es. 
Ai! c!«ftrts, including those, ior neg!(y^nc=- and msy Gihbt cause v^saisoevar snail be d£?am§ej waived upisss nv.'ido jn wfi!!ng anci fecsiv^ri tjy Gmdimtl wiihin ihlfty (3D) <tny;> nii;:r noniplstHon ttt ih« owpilcaats 
service. Jn ng -ivanl shi-iff CjiKfcvaf is* i>?.t.m for ino,tteni3f< ct consequeniirJ tfa/riagds, fntiudiffc?, wftftav* ff*Tlff̂ tio-ri, tu.t$<n(z££ miQ^ypik'.O*, of usa, Of fpsiJ af pAjfi'S rpevirrd t*y c'ttent U.3 sifiJStCfanes, 
aftilijiss O' aucDsssofS. ari*stnc ou* a; or reused 10 the rj^riofrranr,-? ol service i'l^urtrtsf hy Cardinal, rsgarWlags ',vhi|llisf unfih e i ^ ! n P -̂satf upon any ot the f^ova^iflterl hjasuns oi othfifwise. Restjiij) 
rc-lat- only (CJ if-.̂  samples uiemiti*3d above. This r.ipon shall noi be Fspt&ijuf.sfi fn Njif with woiion appi&vrif oi gnminral U!tjeraiori&&, 
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PHONE (575) 393,"2326 • 101 E. MARLAND • jiOBBS, WM 88240 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W. TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date: 10/23/08 
Reporting Dale: 10/27/08 
Project Number NOT GIVEN 
Projecl Name: HOBBS A-6 VENT 
Project Location: HOBBS A-6 VENT 

Sampling Date: 10/23/08 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By; ML 
Analyzed By: AB/HM 

GRO DRO 
(C^-Cio) (>c 1 0-C3 8) c r 

LAB NUMBER SAMPLE ID (mg/kg) (mg/kg) (mg/kg) 

ANALYSIS DATE 10/25/08 10/25/08 10/24/08 
1,150 HI 6183-1 SB#1@25' 614 4,790 

10/24/08 
1,150 

H16183-2 SB #1 @ 40' ^ .2,180 5,510 

10/24/08 
1,150 

•• - • - [ 
I 

Quality Control 597 537 [ 510 
True Value QC 

597 
500 f 500 

% Recovery 119 107 102 
Relative Percent Difference 17,8 ; 9.4 2.0 

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; Cl': Std. Methods 4500-CI'B 
"Analyses performed on 1:4 w:v aqueous extracts. 

H16183 TCL RICE 

PLEASE NOTE Lintjlliiy .'ind Damages. Caitliiial's liohilliy and niianl's ejWkiMya remedy Ioi nny claim arlsiiiy, wiifiifiSi B?50<J in wnirmjt Or IQH, tig hmiiort in mrs antmini pnm !>y r.liemt tor nr\alysc!> 
All dj'.irns. incluolup ir-osr; far nrQliorini:^ in'KI any ornwf (;;iusy wliriiso^v-:!! shall bo dsenieHi wpivafi l i ft ing f l ^ l f In wfhinEi t'liKl imiejyirsi tiy Cmilin'.tl vvlslijn thiily (30) iloVS iillfci cornvilGlton 01 Ul« jippltcatile 
service. In no even! aw* Cardinal bo irable Ioi inda«tia! or caraaquflffliat <1w»iifiS9, ii'dyOHiQ, wiliistil ilmliilliw), liuslmws i!*;!ro[3i(Qnt*, IflSS 9i w t , f" Kt** * | W W 'ncumxl by ciiont, •« subiMiastos, 
AlfiWMM tu suet6»sois wwng out (••' oi njlBlad Uj ilia pcrlwintino ol ccrvioos twiatrnner oy Cardinal, nQMtlKm fli wlWHIWf *wsh oMtn l» •«»*«• Mpon W"» 0 1 Uto ;ii)Ovi;.si;iie(J (oiiions or <j l lw. ' *9. RasullS 
reli l lo only lo Im? i;fii;;[,>liV3 c'r-stilliod a b o v ; This import shnll nol tn- [wprixlljcsflrl e?*,t;of)l iri lull vvitjl '.'.'jlUttn nppioyr i l ^? Ci i l i l i ' l i i i L i i l jp inui i !^-" , 



Al l DISMAL 
LABORATORIES 

PHONE (575) 363-2326 • 101 iz. MARLAND • HOBBS, NM 158240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN; HACK CONDER 
122 W. TAYLOR 
HOSBS/NM 88240 
FAX TO: (575) 397,1471 

Receiving Date; 10/23/08 
Reporting Date: 10/27/08 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: HOBBS A-6 VENT 

Sampling Date; 10/23/08 
Sample Type: SOIL 
Sa triple Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By: ZL 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

LAB NUMBER SAMPLE ID (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

ANALYSIS DATE 10/24/08 10/24/08 10/24/08 10/24/08 
HI 6183-1 SB #1 @ 25' 0,101 1,47 3,69 12,5 
H16183-2 S 8 # l @ 4 0 ' 2,78 3 20 ' 12,4 44,7 12,4 

j 

, . _ — -—-

i 

Quality Control 0.050 0,049 0,049 0.157 
True Value QC 0.050 0,050 0.050 0.150 
% Recovery 100 98,0 98.0 105 
Relative Percent Difference 3.9 1.3 1.7 3.3 

METHOD: EPA SW-846 8021B 

TEXAS NELAP CERTIFICATION T104704398.-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES. 

i 

l / 
S / \ .' . , / 

Cherfrisi ~ ^ ' Date 

L—•'' 

Pt,6A$£ MOTS: Liability and Damages. Cardinal's liability and oiifini'n erciustva rs'ueriy to: <>ny•claim misiny, winsthai ljn»tw in cernracl c« ton, shall tie limited to lira arnpwni nnin ay client Inr wafyv t t . 
Ail rjiairiiHii Qi l i 'SShBeR'IG'EseriCS ano any o i f i * causa wnatsoswas shall m ammu l w i u W w * S * m 4 » h ^vitting arid rose**) ny Cardinal withrVi tjiifiy (SO) 6 w <i<W wwptnton of m spa te * ! * 
seme? In no event shall Cardinal t>? fiotilo ior inddtmiai 01 cot«,3nu6siSs«l darnafie-s, In>;|uiitng. wlihqyi limitatBri, !)ur,ipans interruptions, loss ul usa, w los* ot nro'iis incurred, ay client, hs subr.ic'oric-s. 
oifiliaiys or suecesMns arising out of v .-dnis,-! w th= p«tfomtan»> ol sarvlcitsi m e m t m P',' Cardinal, l«s$ml#»* et 'Misilltiii susii islaini i» t>«»(i upon any o! lha ,-ltx}vn.slnsad reasons or otiierwiss, Re-tills 
relate only to in* swnptos irisiililiid above. This rrjpon shal! not be r sera?! u perl exeet)! in Itili will! wiiitw enjyevAj of (5«#na| Labor titer fee. 
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* LATORATO^ES 
PHONE (575) 3f?3-23'>Q • 101 E, MARLAMI3 ' HOBBS, MM 8S240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W. TAYLOR 
HOBBS, MM 88240 
FAX TO: (575) 397--i47l 

Receiving Date: 08/01/08 
Reporting Da!e: 08/05/08 
Project Number: NOT GIVEN 
Projecl Name: HOBBS A-8 VENT 
Project Location: HOBBS A-6 VENT 

Sampling Date: 07/31/08 & 08/01/08 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By: 'AB/HM 

GRO DRO 
(C.-.-C-.! ( > C 1 Q^C 2 ! J ) Ci ' 

LAB NUMBER SAMPLE ID (mg/kg) (mg/kg) (mg/kg) 

ANALYSIS DATE 08/01/08 08/01/03 
" "47650"""'" 

08/04/08 
H15651-1 SOURCE @ 9' 1,570 

08/01/03 
" "47650"""'" 784 

H15651-2 SOURCE© 10' " 1 , 1 9 0 j "" 5,970 " 368 
H15651-3 5'N TRENCH @ 10! 5,270 < 16 
H'l 5651 -4 5' N TRENCH @ 3' 98,6 

" "S0'3"""" 
"5,490 160 

H15651-5 5'E TRENCH @ 10' 
98,6 

" "S0'3"""" 1,660 336 
H15651-6 5' ETRENCH @ 5! 879 

"~im~'" 
919' 

4\66Q 400 
H15651-7 5' W TRENCH @ 10' 
H15651-8 5' S TRENCH @ 10' 

879 

"~im~'" 
919' 

4,310 

im" 

464 
" "_5.6'0"~ ' 

4,310 

im" 

464 
" "_5.6'0"~ ' 

Quality Control 507 

4,310 

im" 500 
True Value QC 500 500 500 
% Recovery 101 97.8 100 
Relative Percent Difference 1.2 12.2 < 0.1 

METHODS: TPH GRO & DRO: EPA SW-846 8015 Wt: Cl"; Std : Methods 4500-CLB 
'Analyses performed on 1:4 w:v aqueous extracts, 

Lab Director's Date 

J 

Copy of H 15(551 TCL RICE 

PLEASE NOTE- Liability and Damage*. Cardinal's liability and oianl's e«!ush<a ieinsfy Irjr sriy claim Ji(ir,|ng, w|)«ther based i'i cenjraet w tori, shall bf, limiintl lo tha nrrtoiim pnfci By client Ioi analyses. 
AJi i;!r*iui!i, induding Ihosu (en neyiigenc-; and any osher cause v;nair=OQyrsr rmnll !>r> dtittrned Y-'aivcrti unites made in writing jii-,d lecisiyssd by Cardinal within thirty (3uj cinya atmr comnietion ot ina Eioplicaulc-
«ervics. in no «vBnl snail Cardinal be liable (oc Incidepifil or cprissnijanlinf damages, inrjkidinu., wjihoul limitation, business interruption}, loss o! use, oi loss of prolits (named by dent, subsidiaries, 
Qitiiinios ar successor ansing nut of ot istv.gd io inei iHidarrnanL-e rjt 5efVK.es be{t;uiKt'?.r tjy Cardinal, rypnuil'-iafl pf wfysthor ftucii cloirn is bnsed upon an;/ or lha nbdvo^tnlrjcl roanunp or oihorwlsa Rtnulls 
retain only lo ins samples itMntHtad above, T'h!s report snati not be reuruduced et.ev(H in full wnf> wrtiian approval q! Coffin?) y^W*" / ! ; ; ? , 



PHONE (57§) 393-2323 • 101 E, GARLAND > HQ68S, MM B8240 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN; HACK CONDER 
122 WEST TAYLOR 
HOBBS, MM 88240 
FAX TO: {575} 307-1471 

Receiving Dale: OB/01/08 
Reporting Date: 08/08/03 
Projecl Number: NOT GIVEN 
Projecl Name: HOBBS A-6 VENT 
Project Location: HOBBS A-6 VENT 
Lab Number: H1S651-1 
Sample ID: SOURCE @ 9' 

Analysis Dale: 08/06/08 
Sampling Date: 07/31/08 
Sample Type,; SOIL 
Sample Condition: COOL & INTACT 
Simple Received By: ML 
Analyzed By; CK 

Sample Result Method True Value 
VOLATILES (mg/kg) H15651-1 Blank QC %Recov, QC 

Benzene <0,2Q0 <0,QQ2 0.056 112 0,050 
Toluene 0.288 ""<aoo2 "0,060 ' " " " " " T 2 0 0,050 
EihyfOenzene 24,5 <0.0Q2 0,053 108 '" '0,050"' 
m, p-Xylene 38.6 <0.004 0.118 118 0 100 
o-Xylene 2.48 """" <0,602 0,062 124 0.050 

% RECOVERY 
Dibromofluoromethane 142 
Toluens-d8 106 
Bromofluorobenzene 134 

METHODS: EPA SW-846 8260 

TEXAS NELAP CERTIFICATION T104704398-08=TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES../ 

f j 

Chemisi ^ ' Date 

PLEASE NOTE. Liability .nnd Damnyus. Cantiniti's liaiJtliiy iinft d^nl 's e-^li^ive i^nvKly \§\ rmy elflijn ansing, whythsf based in contraa) Of fori, iihati 1-V limpid lo lhe amount tiaiL) hy ciieni. lor nn;ilyr<oj 
Ad clsiins, indu-iincj ttiasft. Jor negitgsnce and any other cr.iuse what soever a iml! (fetsttiPd waived yniqss ninrt& in writing and recfijved by Cardinal within Ihi'ty (30) usiys -ulloi completion i;>f {his oppiitvih! 
KifViCv. In no ovniit shall Cardinal t>e lia!)l» ior iricxieritaf >*-f oopsoqu^nitol ci.imngoSj laud ing, without. limtiaijQn, tiueioesa inlDfrupiji^ia. loss ol usii), o? loss of pfafiis itigun-W Oy client, iis suhsitilatftf! 
nffihpieft ot suacGEF-ots nrlr.ing out Q' or i-ilBl^ri lo 'im p>.jiionm:nt;^ of survi^s hf^yupffcs \}-f Ci>K'M,fA f t ? f l ^ . f C M vyh^h^s &y$i esiairi"i baaod upon {-my <jf the flteoye-siaied tsssorui or oihutv.'fii;*. Kasuli 
ioUi;o oniy to lhe Sftrnpi-jii iriwulili^i JsbtfvH, 'tins tef^m Khnil uni bo fopfOi:tuceirl O'cepi jn Suif wlili writ (fin nnpifivrsi Of Ciudjiiui L*jt30atyflasL 



PHONE (§75) 393-2326 • 1Q1 E, MARLAND • HOBBS, NM 68240 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN; HACK CONDER 
122 WEST TAYLOR 
H08BS, NM 88240 
FAX TO; (575) 397-1471 

Receiving Date; 08/01/08 
Reporting Date: 08/08/08 
Project Number, NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location; HOBBS A-3 VENT 
Lab Number: H15551-1 
Sample ID: SOURCE © 9' 

Analysis Date: 03/06/08 
•Sampling Date: 07/31/08 
Sample Type; SOIL 
Sample Condition: COOL & INTACT 
Sample Received By; ML 
Analyzed By; CK 

VOLATILES (mg/kg) 
Sample Result 

H15G51-1 
Method True Value 

Blank QC %Recov. QC 

j Naph thaler 23,2] sQ.001 JIGWf 79,21 0.100 

RECOVERY 
i D t b r o m o f I u o r o m ethane 142 
jTolugne-rJS , _ _ _ _ _ 106 
(Bromofluorobenzene 134 

(vlETHODS: EPA SW-846 8260 

, r / 

Chemist .'"""̂  Dgte 

LJ 

PLEASE NOI E. UablHly and Damages. Cardinal's liniiiitiy m s cilsnfs aipiuMvu remsdy for any slsffl ensinBt wlWhW QSHl t 1 0 9f Wft, fftall be limited lo ins airiouni rund hy stent roi anal/ass 
AH claims, including ihosc for. nogligonca nnd any ollwr esi»« whjrt*9*v« #uB ne nastntjd wrivsii iin!?ss nisflS' in "(Mfie am? (%-c«|yea tjy Cardinal within ililriy (30) pays alter, completion of ihe apsllcable 
s&fvtco. fn no even; ^hiilt Cardinal i:o iis^-:- (or indrfcniai of cons.Kjwnmial nama-nt-sr., irrr.lujli'nn, v.1'.hpMl. lirnM^lton* business intimations, loss of usa, or loss p. pipOtii ifipjffcd by disnl. Ila subsidiaries, 
Eflillofes Of successor arising out oi or reiaieu to the partormrinca of services iiefQunG-sr by Cardinal, FegHrrliQss Q( wfreihef such claim ta hosed upon any of ihe iibovs-stateri reason? or otherwise Results 
relate only w iris saroplss ideniiliuil arxwe. Tnis roooR shal nw oe reproduced e.-.cept in full with •Yiitlsn aperwal «| Oaidinyi lrat>ptEtc>'t5S, 



PHONE (575) "563-2326 • 101 E, MARLAND • HOBBS, NM 88210 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date; 08/01/08 
Reporting Date: 08/08/08 
Project Number; NOT GIVEN 
Project Name; HOBBS A-6 VENT 
Protect Location: HOBBS A-6 VENT 
Lab Number; H15651-2 
Sample ID: SOURCE @ 10' 

Analysis Date' 08/06/08 
Sampling Date; 07/31/08 
Sample Type; SOIL 
Sample Condition: COOL & INTACT 
Sample Received By; ML 
Analyzed By; CK 

Sample Result Method True Value 
VOLATILES (mg/kg) HI 5651,2 Blank QC %Recov, QC 

Benzene < 0.200 <0.OQ2 0 . 0 5 5 , 1 1 ? 0,050 
Toluene 0.264 <0.002 0,060 ~~ 120 0,050 
Ethylbenzene 20.1 <0.0'02 ""0,053 H)C " oTpso 
m. p-Xylene 25.3 •'0.004 0.113 118 0':30 
o-Xylene 0,956 <0,002 " 0 . 0 6 2 "124 0.050 

% RECOVERY 
Dibromofluoromethane 120 
Toluene-d8 106 
Bromofluorobenzene 115 

METHODS; EPA SW-8«i6 8260 

TEXAS NELAP CERTIFICATION T104704398-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES./ 

! / 
/< -

Chemist ^ Date 

PL-EASE KO'iE: l.i.-rhiliiy nnri D.im.igos. CmdirKti's linl.tility fiftii elseni's exckisivq renitiriy fri, tiny GlfiijO ztnaing, wtyjiihtir finstjri In rjnniraQi or ion, utm\{ he !tnt|!s?r! in lhe firnount ;:n|cl Uy ,-|tc,ni for nnniy.ses 
All t t o m , including mcse for nepjiaenca nnd any o i lw twiiiie wtVitsoeyef shall tie aeain'J!.! '.yaiyfiij unjiiss n\arie in wriling anrt raap!V'3fl Dy Cardinal wMJiin tjtiriy pC!j days «H<2i ctuniiltiiion ol iho npfftcnbk 
servny, In no e w n small CiirtJInnl be l i s t * fur IntWwW w r.nmt.r.ur.niini nsrMOO*, inGluuing, vflthW! liinllaiiQii, imtillSS!: i l ! ie i l l i j , , i nni, IQMI PI MW, V °! p»oflB (ncufrwl 'iy dam, Hs S I I O & W I S * 
sfWiiiles or suecsssqts a.-fcing on; ol or njlnlod Irj tte nerfqrntnnca of services hnrcjijiHlRf by Cardinal, legflftllsss (jl '.v|\2!|wr SuiJtl Gfflini is O f m i MP0!t Sliy nf <iht}Vis--3lflleO [Msonr, or oinerwlso. SasulU 
retelB only lo mc sample* i<lsmn'i«1 stjove. trite teporl s ix* not N r«pr9tlu«it0 fpceopt In (iiii wlt.h v.'fjiisjn tintirpviil gl Cnrrtirml Laltgratnilos. 



PHONE (575) 303-2326 • 101 Ej. MARL,4ND • HOBOS, MM 882^0 

LABORATORIES 

Receiving Date: 
Reporting Date: 
Project Number: 
Project Name: 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS, MM 88240 
FAX TO: (575) 397-1471 

08/01/08 
08/08/08 
MOT GIVEN 

HOBBS A-6 VENT 
Project Location: HOBBS A-5 VEN1 
Lab Number: H15651-2 
Sample ID: SOURCE @ 10' 

Analysis Date; 08/06/08 
Sampling Pats; 07/31/03 
Sampla Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By ML 
Analysed By I CK 

VOLATILES (mg/kg) 
Sample Result Method True Value 

H15651-2 Blank QC %Recov, QC 

j Naphthalene 22.8 =0,005! 0.079 79.2 0,100 

% RECOVERY 
Dibromofluoromethane 120 
Toluene-d8 108 
Bromofluorobenzene 115 

METHODS: EPA SW-846 8260 

(CA A fotxe /iihA? 
Chemist N ' DaPe 

i 

PLE'VSI: NOTE.; U t i l i t y .md Damayos. Ciifdfnut's iWfi ly and cjignt's sx^Jtialve f f i fP^y fur arty oi&hi ^Mttjng, whs±th*f!' rt&5&>:) In Q r̂y.raal or ton, lUvjtt ha limiiaci ;o Iho amounl potfi !>y cMunt fin analyses. 
AJ) claims. incl'jiimQ iboss for ty-HityeiKp, nms my Wtw unuw. wSimyue^' sfwil ue itewn§fi v/afygul urUsss fv&iiB hi vvnMnu sill? receiyaci Dy CwtHnM yyilliin ifsijiy (.30) rijjys ijjier cowpJcitun ci :;'>& ap^UcaJjia 
server In no evam stall Cnrciin.n us ito bis far rucifl^nihl nr cnftjksqijftntvu Oflmagas, ^duding, ynihuuj limiUdferu bttelneas tnttsmipjlon&, leas Q' uas, or loss oj proliiu Inpun^d by stem, 1!? wiftsiflianes 
ntfilifflas or successors afohw au! ef or tdtaifti tq me periomv)nc& o; services ĵ aruurtU&f uy Cardinal, tegHid!^^ of whestujf syeft i$iim is *H»sgii uoon any of ine HUGve-smi*<i reasons or cihaiwise. Results 
f-;liiiy only ic sampl"* K^fiiifr.«J eibnv*i, 'X't\\n rarsofi sh.-.lj (Ki! be fw;)fO?iut,;-3*:l ffxcsp( In !n» wiih wr|t|s(1 «sftp f̂*V*it Of CfifCjiflfif LahsfMieru-s^ 



AL 
LABORATORIES 

PHOM6 (575) :)S3»2326 t 101 E, MARLAND • HOBBS, NM 8Q2-1Q 

Receiving Date: 
Reporting Date: 
Project Number: 
Project Name: I-

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: {575) 397,1471 

08/01/08 
08/08/08 
NOT GIVEN 

IOBBS A-6 VENT 
Project Location: HOBBS A-6 VENT 
Lab Number: H15651-3 
Sample ID: 5' N TRENCH @ 10' 

Analysis Date; 08/06/08 
Sampling Date: 07731/08 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By; CK 

Sample Result Method True Value 
VOLATILES (mg/kg) Hi 5651-3 Blank OC %Recoy. OC 

Benzene 0.400 ^0,0021 0,056 112 0,050 
Toluene <6.200 120 0 050 
Ethylbenzene 18,0 •" <o,oii2r """0..6S3 106 0,050 
m, p-Xylene 7.57 0,118 "'"0,100 " 
o-Xylene <0.200 <.Q:OO2| 0,002 124 0.050 

% RECOVERY 
Di b ro rn o fl uo ro m et h a n e 11S 
Toluene-d8 120 
Bromofluorobenzene 123 

METHODS: EPA SW-846 8260 

TEXAS NELAP CERTIFICATION T1Q470439S-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES, 

A A l\ h / /-
CheFnisi • \ 

u 
Date 

PLEASfi NOTE Liability and Domftcjos. Cardinal's ijnDiiiiy nnd rj j^nfs fKiqiuriSve (>&msd<.! fQf atiy ^ l i r r i ofistng, w^sifitif bsesfti' !!l tynSfufl nr IO/I, sha|i bo firnirod \q tjy3 arpoupi paid bv client lor analyses 
Ai! claims, incitiditm thosy ti); n^oiujfjnto ond nny piher cause* whftssti-iyei iifw!! iis flesmtHl y^ijvgd unfesa tnodo l!\ '''.fHfna ^ n ^ ' H - ^ v ^ Cfiullnni »vfitiiii thiny (UU) dnya aits; conuilutiuii oi the* niî lh:»ILJ1*? 
service - In no svfinl. phait Cnrdm.-jl tjc iliiM* fot iriq'uanUl ci Ctv^mttiniiaj i;&m/:0#s. inclining, vy[tnauj ^HH^l l^ i !ni£^Mf1lterisf Ot VI inss yf fiiOjiLS Incurred by c|ien;, US fiuhsidinnss 
flttiiiijigs or succession fit Suing ma a! QI is-jUtf-rtf trt ibf? pw!ai rmjurati n; &qvtefc!ii iM^aumki' by Cardinal, (ggfif*1!s»?i Qi wh^lhef sm&H c^jfrt Is i^asgfi Uj>Qn arty af [Ms r^y^siaitH'] r^ssoi'iS; or otherwise. Result* 
i'tsiflir.' oniy !0 Ui<s samples kifinlifisw Mw-'R 'Tnis r^pon s.is3li noi fee ropfpfiueteC ii> full v.*hh wiiue-n a^pfewai ai jSa/dina! Labtwajoo.ji;. 



PHONE (575) 393-2320 « 101 F_. MARLAND • HOBBS, NM BH?A0 

LABORATORIES 

ANALYTICAL RESULTS POR 
RICE OPERATING COMPANY 
ATTN; HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 83240 
FAX TO: (575) 397-1471 

Receiving Dale: 08/01/08 
Reporting Date; 03/08/08 
Project Number: NOT GIVEN 
Project Name; HOBBS A-6 VENT 
Project Location: HOBBS A-6 VEN1 
Lab Number: H15651-3 
Sample ID; 5' N TRENCH @ 10' 

Analysis Dale: 06/06/08 
Sampling Date; 07/31/08 
Sample Type: SOIL 
Sample Condition; COOL & INTACT 
Sample Received By: ML 
Analyzed By* CK 

VOLATILES (mg/kg) 
Sample Result Method 

HI 5851-3 Blank, QC % Recov, 
True Value 

QC 

Naphthalene | 20.2 j " ' <O70O5' O.Q70I 79,2 0.100 j 

% RECOVERY 
D i n ro m of 1 u o ro m eth a n e 116 
Toluene-d8 120 
Bro.'Tiofk.'orobenzene 123 

METHODS: EPA SW-846 3260 

Chemist Date 

PLEASE MOTE- Liability and Damages. Cardinal's Irabiiiiy ma client's axclufiiva ratiraiy tgr sny p.laim aiming, whsBigr laasa IN canliac! or ton, stwll r;e jimiled 10 (ho .jrnourii poici By dtom lor analyses. 
Ali ciyifur., inclucjlnq Hicse for nsvilifjenct; nnd any cilhrii' ',vn*t:o05VGr sr.oll po peerpetl wmw:\ unlaws fristi? Ill '-Vntin/J PHd I^S-iV^ fry Gardin,il wiiftin Wirty n"1/,". otter cotnplanon nr my aprjiicoblL1 

snr.'ico In no tvsnl shall Cardinal be Habit) (or jncidanlttl v cansniiuentie! damages, infiluillnp, WRUIW! tiiniuiiion, pufiin0S3 Ipianuptiong, iocs pl use, of loss 9! prpfjis Incurred by client, >\f * ibsiduu*s, 
aii"iliaii:s or snci>-.sso(s wising oni of or Mtlatad 10 Ine porformroia: wwvees hereunder by eiirftin.il, psgnrritess gj wpatppj syijh V\i'-k\< te Liiispil upon any of jli« Btovti-suiia;! isasons or omerwlse ResuiKs 
rr<!aii! oniy ifie 5<irn:j|<:ii itkMilllirjO <rl>DvQ, This report snail not reproduced e,v;epl In full y.'isp v/ri|tyn npprav'p! oj Qpfdinnl Lnporalortes, 



LABORATORIES 
PHOHE (575) 393-232B • 101 £, MARLAMP • HOBBS, NM 88240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397.1471 

Receiving Date: OB/01/08 
Reporting Date: 08/08/08 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location; HOBBS A-6 VENT 
Lab Number: H15851-5 
Sample ID: 5' E TRENCH @ 10' 

Analysis Date: 08/08/08 
Sampling Date; 07/31/08 
Sample Type; SOIL 
Sample Condition; COOL & INTACT 
Sample Received By; ML 
Analyzed By; CK 

Sample Result Method True Value 
VOLATILES (mg/kg) H15651-5 Blank QC %Recov. QC 

Benzene -=•0.100 •-0.002 0,056 112 0,050 
Toluene <0.100 <0.002 O060 120 0,050 
Ethylbenzene <0,100 <Q,002. 0,053 106 0,050 
m, p-Xylene <0.200 < 0.004 o.i Ts 118 0,100 
o-Xylene <0.100 <0.002 6,062, 124 o.oso 

% RECOVERY 
Dibromonuoromethane 98,7 
Toluene-ciS 105 
Bromofluorobenzene •13-4 

METHODS: EPA SW-846 8260 

TEXAS NELAP CERTIFICATION T104704398-08^TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES 

Date 

PLENViE NOi'H Liability ami Oamayos. Cudinal 's llrjblfliy end ctieni's e-dusivs remedy fnr tiny nlniiu aimincr. whuihftf iiasad in contract or iof!s shall oo limnoa to tpo amouni pr.ia b\ cMatw (or analyses 
AH claims, incfudlnf) ihof-a (or nogtk;enr;o arid en;/ other c&um'j vvl'tslsosviai sl'tiil! he dGisrrtQd w.iiyrjci untess made in wpting arid regeiv-sf! t>y Cardinal within ihsny (3CJ) days n'le; compkjliari uf lha applicable 
ssrvice, In no yvent shall Card in si] bo liable for incki^niaf or consequential dafnagos, ipQk'dffiQ, without limitation, l>usin,ess in^efnipijpos, loss cif uso, or loss oj profits incunaO by ctiani, lis subSMiFides 
a-Moius or successors .'nisii'iy ou? ol or related IQ tho performance t?i services hsrsumtei' by Cmdinnl, f$g»irr;(l<K»£ of y/hptftor ftuch cltilm ts based upon any pf lha abovy-siflivii (O^^P^ ° ' olhaiv.'ttio, Rft&uiis 
r-^i.-irj finty :rj lha asrnptes iderHifaid above, Thb fspon ahaii nol he reproduce! except in full v/lth vvrjilen apfjttjyal «pt Ctiffitr^i kjthorAfo/ias, 



PHONE (575) 393-2325 • 10 i E, MARIANO • HOBBS, NM fi^.AO 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
•122 WEST TAYLOR 
HOBBS, MM 88240 
FAX TO; (575) 397--1471 

Receiving Daie: 08/01/08 
Reporting Date: 08/08/08 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: HOBBS A-5 VEN'I 
Lab Number: H15651-5 
Sample ID: 5' E TRENCH @ 10' 

Analysts Date: 08/08/08 
Sampling Date; 07/31/08 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By; ML 
Analysed By; CK 

VOLATILES (mg/kg) 
Sample Result Method True Value 

Hi 5851-5 Blank QC %Recov, OC 

| Naphthalene =•0.2501 <50,Q0S 0.07? 79,2 0,100 

Dibromofluoromethane 
Toluene-c!8 
Bromofluorobenzene 

RECOVERY 

98,7 
105 
134 

METHODS: EPA SW-846 8260 

PLEASE l-Kj-TE; Unblihy and Damages. C.ndinnl's linbiiny «n fi cfieni's e.-iciuaK's rornndv ipi aity sinim ffbiing, wlUMh")' ifr>S£J,1 in ct>ni!gi;l t'*i lori, .shflil be Itrri'laJ Us lhs INT'OUMI pai<J by tfifsnt tot ftuv*iys?% 
Alt diiims. inciiKi-ny Uiv»s* lot n5yl«yvi»ce ami any r/.he; cause wnais&avor i,hti\\ hs> Hasmfcfl unless tfwicja ]\) wniJnfl $ M t'ocpivft! tjy Cotriinnt v/iihin yvuiy I'M) lUiVfl amy completion iho nopucairie 
55; vice, IP no evem shall Cardinal no tabta lo; incktonai cu consequsrHiai a«mage&, ipduciinp, vvjiftou! linftattorii uiffffnOJUf lOWpUOHSi M s t?l UBP, o; lass of prp;iis moor red by giioni, i|r> suntweiiartes, 
nMllmttfr. tn aucce-ssorc ruling out of or related to she perfcHrrmnte of services h&rc-uridijf ny Card ing f«0fifritigas of vyhftiftpr supft niaill! !•* hasan Mp*3n nny nl iho tOxvA-j-Kinior! xfi*i$on5 oc otherwise Rusulis 
:o\aw only to if i f an mpl tie Kioruiiien aDovo, Thin ronort shall noi bo rooromitioc! oxcepi in iufl wiih v.-flliop aprjfpvaf of Cntriirta! Lfit^ffiipfiO-Sj 



PHONE (57S) 39;3-33?f> • jp l E, MARIANO • HOBBS. WM 83240 

LABORATORiES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CQNPIR 
122 WEST TAYLOR 
HOBBS, WM 88240 
FAX TO: (575) 397-1471 

Receiving Dale: 08/01/08 
Reporting Date: 08/08/08 
Project Number: MOT GIVEN 
Project Name: HOB8S A-5 VENT 
Project Location: HOBBS A-5 VENT 
Lab Number. Hi5651-6 
Sample ID: 5' E TRENCH © 5' 

Analysis Date: OS/06/08 
Sampling Date; 07/31/08 
SampleType; SOIL 
Sample Condition; COOL & INTACT 
Sample Received By: ML 
Analyzed By: CK 

VOLATILES (mg/kg) 
Sample Result 

H15651-6 
Method 

Blank QC 
True Value 

%Recov, QC 

Benzene •=0.200 0.QS6 112 O.QSp 
Toluene <g.2Q0 " •so.otej '67660 120 0,050 
Ethylbenzene <G.20Q 0,053 106 0,050 
m, p-Xylene 0.886 <6.0t>i| 0,118 118 0,100 
o-Xylene < 0.200 124 0.050 

RECOVERY 
Dibromofluoromethane 107 
To!uene-d8 107 
Bromofluorobenzene 107 

METHODS: EPA SW-846 8260 

TEXAS NELAP CERTIFICATION T104704398-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES./ 

A /? \ / ? / / 

ILIA, / \ l/rjMiP /g/fe/# 
Chemist / V '"' . Qafif 

PISASs NO I £: l iabil i ty and D.tmaoev Cardinal's liability and clic-n;'; -jjcluiive !efyi*d^ for any pjaim arajflu, y/fisthar based jri eontjacl gr int;, ;f>«|i bs iimitpt io Ihe amount psia by ciieni for analyses 
All dnirr.s, including those l a nfitjiiiiuiics a: KI any oiitur cause w m m m sr.ell be dserned waived, unlfss made in viiisine snct is-cjivea by Cardinal wkjiin HAfy (30) da f t uitei cbrpnlosion af thn onplicaelt 
.^rvice- In no ownt shall Cardinal as Ibbte l « irioiaeniol cn consequential acmigei,, indudmg, without lirnilelign, business in!9[iupi'iat)5, toss of use, nr loss g! fjrqftis incurred by ciieni, us subsidiaries 
affiliate? ot successors arising out of at related fo Hie performance of services hsmiintier .jy Cardinal, regardless of wfteiher such claim is barred urjun any of lha .itwo-smrnd reaspns or otherwise. Results 
ifiiate only to tlm samplos idanfflisdj Ebovt. Tnis report shall not bs riprnriij i^fl except in [ull wiiji wriitsn sgfirouai of Cardinal Labgralorjes" 



LABORATORIES 
PHONE (575) 333,2326 • 101 E. MARLAND • HOBBS. NM 88240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN; HACK CONDER 
•122 WEST TAYLOR 
HOBBS, NM 86240 
FAX TO: (575) 397-1471 

Receiving Dale: 08/01/08 
Reporting Dale: 08/08/08 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: HOBBS A-6 VENT 
Lab Number: H. 15651-6 
Sample ID: 5' E TRENCH @ 5' 

Analysis Date; 08/06/08 
Sampling Dale; 07/31/08 
SampleType; SOIL 
Sample Condition: COOLS INTACT 
Sample Reaelyed By; ML 
Analysed By: CK 

VOLATILES (mg/kg) 
Sample Result: Method True Value 

H15651-6 Blsnfc QC %Recov, QC 

Naohthalene <0.500| 

Dibromofluoromethane 
% RECOVERY 

107 
Toluene-d8 
Bromofluorobenzene 

10J 

METHODS; EPA SW-846 8260 

fl fl k L / ' 
Chemist v ' / ' \ *"" Date " 

! J 

PLEASE NOTE. Liability and Damages. Cm-dinars liability and cliam's ajcftisivo remedy lot nny claim fin'sing, wheihai based in qnniract gr Ion, shnll bo limited to Iho amount paid Dy cllani to; analyse!: 
All clamio, mi-.liir.ting those lor nsgltgenco and any oihar cause wlwisoovot shall uo doomed yjoivqrj un)RW naado in willing ana tucajyed by Cardinal within Ihirty (30) clays njlet compkmon too appiicalrh 
SSIVICS In no ewtnl shall Cardinal he fettle Inr inrtitleniii! nt amseriiiHiiliiil (tamiifjtjs. infiltitiin", wiihfiiit Itrtiilfiilriii, l>iis|(ie;>S IrtlfVlunlifinS; Htss t)j 1151), 0' loss ni (trnlils inr.iiiierl Dy cMni, US subsidiaries 
aliilitttyt: IM srin:c£-;;truî  ansinn oul oi or rolat-ad tn 1115 pwrlomsrtnct; nf ssrviasr. hereunder by Cardinal, fagafdlflstj n( '.vbethor suQh slaj'n is basfjd tipon any rrt »ie alKiv^-sttii^rj loasont. or alherwise. ResuM; 
'nlato onlv to the Kimules klentiiitxl abuva, This ro;inri shall nol bo latrroducyd 'ixrcatu i[i lull '.yltb >yt!i.tuis apfirtjyal al Cardinal Labaiaioiitrti, 



LABORATORIES 
PHONE (§75) 393-3326 • 101 £, MARLAND • HOBBS, NM 882̂ 10 

Receiving Date: 
Reporting Date: 
Project Number: 
Project Name: 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS. NM 33240 
FAX TO: (575) 397-1471 

08/01/08 
08/08/08 
NOT GIVEN 

HOBBS A-6 VENT 
Project Location: HOSBS A-6 VENT 
Lab Number: 1-115651-7 
Sample ID; 51 W TRENCH @ 10' 

Analysis Date: 08/06/08 
Sampling Date: 08/01/08 
SampltType: SOIL 
Sampla Qondlliori: COOL S INTACT 
Sample Received By; ML 
Analyzed By: CK 

Sample Result Method True Value 
VOLATILES (mg/kg) H15651-7 Blank QC %Recov. QC 

Benzene <0.200 <Q.0Q2 0,056 112 0,050 
Toluene 6.329 <o,'o62 0,060 '1'20 " 0'. 050 
Etfoylbensene 16.4 <0.002 0,053 106 0.050 
m,p-Xylene 25,2 «0,00<j "0,118 118 a ioo 
o-Xvlene 0.870 <0,002 0.062 124 0.050 

Yu RECOVERY 
Dibromofluoromeihane 113 
Toluene-ci8 111 
Bromofluorobenzene 108 

METHODS: EPA SW-846 8250 

TEXAS NELAP CERTIFICATION T104704398-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES, 
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ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS, MM 80240 
FAX TO: (575)397-1471 

Receiving Date: 08/01/06 
Reporting Date: 08/08/08 
Project Number: MOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: HOBBS A-6 VENT 
Lab Number: H".5851-7 
Sample ID: 5' W TRENCH @ 10' 

Analysis Date; 03/06/08 
Sampling Dete; 08/01/08 
Sample Type: SOIL 
Sample Condition; COOLS INTACT 
Sample Received By; ML 
Analyzed By: CK 

Saniole R suit 
VOLATILES (mg/kg) H1S651-7 

Method 
Blank QC 

True Value 
;>Reqov, QC 

[Na phi ha lene 13,41 < : Q ; 0 Q S ] O T 5 7 9 ) 79.2 0,100 

RECOVERY 
fr Dibromoiluoramethane 113 

|Toluene-d8 111 
fBromofluorobenzeiie 108 

METHODS: EPA SW-846 S2S0 

// / , 

/ Y lU'/Ml 
Chemist Dale 

KJ 
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LABORATORIES 

ANALYTICAL RESULTS FOR ' 
RICE OPERATING COMPANY 
ATTN: HACK CQNPfR 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date: 08/01/08 
Reporting Date: 08/08/08 
Project Number: NOT GIVEN 
ProjeDi Nama: HOBBS A-6 VENT 
Project Location: HOBBS A-6 VENT 
Lab Number: H i 5651-8 
Sample ID; 5' S TRENCH @ 10" 

Analysis Date; 08/06/08 
Sampling Date: 08/01/08 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By; ML 
Analyzed By; CK 

VOLATILES (mg/kg) 
Sample Result 

H15651-8 
Method 

Blank QC %Recov, 
True Value 

QC 

Benzene <0,200l •=50,002 o,g§6 112 0,050 
Toluene 0/271 --0.002 "'07060 120 O.QSO 
Ethylbenzene 2.89 <0,002 0.053 106 0,050 
m,p-Xylene 12.6 <Q,QQ4 0,118 118 0,100 
o-Xylene 2,65 " <0 002 0,062' 124 0.050 

% RECOVERY 
Dibromofluoromethane 109 
Toluene-cl8 110 
Bromofluorobenzene 108 

METHODS; EPA SW-846 8250 

TEXAS NELAP CERTIFICATION T1047Q4398-08-TX FOR B E N Z I N E , TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES, / 

(CL;'hYf.(^ /fl/fff/M 
Chemist / ) Date 
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PHONE (575) 383-2326 • 101 B. MARLAND • HOBBS, NM 88240 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date; 08/01/08 
Reporting Dale: 08/08/08 
Project Number: NOT GIVEN 
Project Name: HOBBS A-6 VENT 
Project Location: HOBBS A-6 VEN~i 
Lab Number: HI 5651 -8 
Sample ID: 5' S TRENCH © 10' 

Analy&is Date; 08/06/08 
SgmplifiQ Dale; 08/01/08 
Sample Typ$: SOIL 
Sample Condition; COOLS INTACT 
§gmp!e Received Sy: ML 
Analyzed By: CK 

VOLATILES (mg/kg) 
Sample Result 

HI 5651-8 
Method 

Blank QC %Recov, 
True Value 

QC 

Naphthalene j 14.01 <0,005j " "0,079 [ " 7 9 , 2 0,100 j 

% RECOVERY 
Dibromofluoromethane 109 
Toluene-dS 110 
Bromothtorobenzene 108 

METHODS: EPA SW-846 8260 

(/d -u A 
/ 

(1/A r L 
Chemist Date 
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R.T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd. NW, Suite F-142 

Albuquerque, NM 87104 



R. T. H I C K S C O N S U L T A N T S , L T D . 
901 Rio Grande Blvd NW • Suite F-142 • Albuquerque, NM 87104 • 505.266.5004 A Fax: 505.266.0745 

Input and Results of the AMIGO Simulation Performed 
at the Rice Operating Co. Hobbs A-6 Vent Site 

The specific parameters used in the simulation at the site are presented in the table below. 

Table l - Parameters Employed in AMIGO tool for the 
Hobbs A-6 Vent Site 

Model Parameter Value Source of Value 
Climate (non-smoothed) 1946 -1992 Pearl, NM Station 
Input for distant or hypothetical well (ft) NA Not Required 
Background Chloride in Aquifer (mg/L) 50 Results MW-i 

Aquifer Porosity (unitless) 0.25 Prof. Judgment 
Conservative Assumption 

Groundwater Table Depth (ft) 50 Measurement MW-i 

Aquifer Thickness (ft) 30 
Professional Judgment 

Conservative Assumption 
Slope of Water Table O.OO35 Regional Map (Attachment A) 
Hydraulic Conductivity (ft/d) 80 Musharrafieh 1999 

Average Chloride Load (kg/m2) 19.0 Worst-Case Profile 
Match to Measured Site Data 

Max length of spill in dir. of GW flow (ft) 50 Site Data 

Plant Uptake Trigger (%) 1.0 
Prof. Judgment 

Conservative Assumption 
Surface Layer Caliche Site Data 
Soil Profile Med. Sand Site Data 

Musharrafieh and Chudnoff (1999) predict that the saturated thickness of the aquifer beneath the 
site will remain at least 50 feet until the year 2040. Data from similar sites show that, unlike 
hydrocarbons, chloride that enters the upper portion of an aquifer will become distributed 
throughout the entire saturated thickness within a relatively short travel distance from the source. 
The arbitrary selection of a 10-foot thick mixing zone (used as a default value for hydrocarbon 
sites) is unrealistic where the constituent of concern is chloride. In our opinion, a simulation 
using the 30-foot thickness of the aquifer is conservative for this site. 

The AMIGO tool assumes a single surface spill is the 
initial source of chloride that is observed in the 
subsurface. In order to ensure an accurate 
calibration of the model to the historic spill which 
occurred at the Hobbs A-6 Vent site, we compared 
each year of the simulated profile with the field data 
until a conservative match was achieved. A favorable 
but conservative match to the field data was achieved 
using the year 25 simulation and the calculated 
chloride mass-load for the worst-case area of the 
release as demonstrated in Figure 1. 

The red curve on Figure 1 is the profile using the 
maximum field chloride analysis for each depth 
sampled from the excavations (2 to 10 feet) and SB-i 
(below 10 feet). The field (titration) concentrations 
were then adjusted based on a correction determined 

Figure 1 

Fie ld vs. AMIGO Chlor ide Prof i les 
Hobbs Jet A-6 Site (Yr 25) 

Field Cl Profile 

AMIGO Profi le 

0 500 1000 1500 2000 2500 
Chloride in mg/kg 
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F ' 9 u r e 2 by comparing the field chloride 
concentrations with the duplicate laboratory 
sample concentrations as shown in Figure 2. 

The blue curve in Figure l is the predicted 
chloride profile at year 25 of the simulation 
using a chloride load of 19.0 kg/m 2 (calculated 
from site data). Because the AMIGO 
simulation used the highest chloride area to 
represent the entire site it is considered a 
conservative input parameter. 

The results of the simulation are shown below 
on the AMIGO ground water output chart 
which has been copied directly from the 

model results screen. It indicates that chloride concentrations in the ground water below the 
site, using the "worst-case" chloride load, will reach a maximum concentration of 232.5 
mg/L (below standards) in 28 years from the data recovery date if no further corrective 
actions are taken. We believe the simulated concentration in ground water is a "worst-case" 
prediction because of the conservative input parameters used in the model. 

400 600 800 1000 

Field Concentrations (mg/kg) 

Figure 3 
AMIGO Ground Water Output Chart for Hobbs A-6 Vent Site 
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R. T. H I C K S C O N S U L T A N T S , L T D . 
901 Rio Grande Blvd NW • Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 • Fax: 505.266.0745 

Input and Results of the V L E A C H Simulation Performed 
at the Rice Operating Co. Hobbs A-6 Vent Site 

The specific parameters used in the simulation and diffusion to ground water equation at the site 
are presented in the table and figures below. 

Table l - Common Parameters 
for the Hobbs A 

Employed in the VLEACH model 
6 Vent Site 

Model Parameter Value Source of Value 

Benzene & Xylene Chemical Parameters Chemical 
Specific 

NMED June 2006 Soil 
Screening Levels Document 

Spill Area (ft 2) 3,000 Site Measurement 
Groundwater Table Depth (ft) 50 Site Measurement (MW-i) 
Vadose Zone Soil Bulk Density (g/cms) 1-5 NMED June 2006 Document 
Vadose Zone Porosity (unitless) 043 NMED June 2006 Document 
Volumetric Water Content (%) 0.26 NMED June 2006 Document 
Vadose Zone Soil Organic Content (foe) 0.0015 NMED June 2006 Document 
Recharge Rate (ft/year) 0.131 Musharrafieh 1999 

Benzene & Xylene Concentrations (ug/kg) Chemical 
Specific 

Worst-Case Hydrocarbon 
Profile (Excavations & SB-i) 

Slope of Water Table 0.0035 Regional Map (Attachment A) 
Hydraulic Conductivity (ft/d) 80 Musharrafieh 1999 
Max width perpendicular to direction 
of GW flow (ft) 50 Site Measurement 

Aquifer Porosity (unitless) 0.25 Prof. Judgment 
Conservative Assumption 

Mixing zone depth in aquifer 6.6 Prof. Judgment 
Conservative Assumption 

Figure 1 - Actual Input Screens from the VLEACH Model 
Program for the Benzene Run 
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Simulation Time, Time Step, Output Time Interval, 
and Profile Time Interval were selected to provide the 
clearest presentation of the results based on the time 
required to identify the maximum impact to 
groundwater. 

As a conservative measure, a "worst-case" 
hydrocarbon soil profile was constructed by taking the 
highest benzene concentration from each sampled 
depth as shown in Figure 2. Sampling depths for 
which laboratory results were available were 
estimated from the field screening data. The benzene 
values from this profile were conservatively assumed 
to be present across the entire 3,000 f t 2 area. 

The results from the VLEACH modeling relative to 
this assessment are provided as a graph that 
presents the subsurface impact as Mass Flux to 
Ground Water in grams/year (g/yr) as a function of 
future time as shown below: 

F i g u r e 2 

Wors t -Case B e n z e n e S o i l Pro f i le 

H o b b s Jet A-6 S i te 

Benzene Profile | 

Benzene in mg/kg 

Figure 3 
Results of VLEACH Vadose Model for Benzene 
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In order to compare the modeled results to the NMED ground water standard, the VLEACH 
output data required a conversion from g/yr to mg/L. This was performed by calculating the 
annual recharge (flux) volume from the spill area and the annual ground water flow volume 
below the spill area as shown: 

Recharge is defined as: Flux J l o w(L/ yr) = AxRx29.317 where, 

A = spill area (ft 2) 
R = recharge rate (ft/yr), and 
29-3!7 = conversion factor from ft3 to liters 

Groundwater flow is defined as: GWflow(L/yr) = 
Or 

xT xW x29.3l7 where, 

k = hydraulic conductivity of the aquifer (ft/yr) 
z = groundwater gradient (ft /ft) 
Or = porosity of the aquifer 
T a q - aquifer mixing zone thickness (ft) and, 
W = length of the spill area (ft) perpendicular to the ground water gradient direction 

The relationship between the annual recharge volume and the annual ground water flow 
volume was used to calculate the predicted ground water concentration for the initial (year 
zero) time and the maximum impact year time for the constituent of concern as 
demonstrated on the table below: 

Present Impact Data Maximum Impact Data NM 
Leachate GW Leachate GW Water 

Impact Cone. Cone. Impact Cone. Cone. Quality 
Chemical of Concern Year (g/yr) (mg/L) (mg/L) Year (g/yr) (mg/L) (mg/L) (mg/L) 

|Benzene | 0 13 5.4 | 0.003 | 0 13 5.4 | 0.003 | 0.01 | 


