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R I C E O P E R A T I N G C O M P A N Y 

J U N C T I O N B O X C L O S U R E R E P O R T 

B O X L O C A T I O N 

S W D SYSTEM J U N C T I O N UNIT SECTION T O W N S H I P R A N G E C O U N T Y B O X D IMENSIONS - FEET 

Hobbs 1-29 E O L boot 1 29 18S 38E Lea 
Length Wid th Depth 

Hobbs 1-29 E O L boot 1 29 18S 38E Lea 
no box—System abandonment 

LAND TYPE: B L M s i A 11 p £ E L A N D O W N E R Occidental Permian O T H E R 

Depth to G r o u n d w a t e r 6 5 feet N M O C D S I T E A S S E S S M E N T R A N K I N G S C O R E : 10 

Date S ta r ted 11 /4 /2004 D a t e C o m p l e t e d 9 /14 /2006 N M O C D W i t n e s s no 

Soi l E x c a v a t e d 4 6 6 cubicyards Excava t i on Length 35 Width 3 0 Depth 12 feet 

Soil D i s p o s e d 70 cubicyards Of fs i te Faci l i ty S u n d a n c e L o c a t i o n Eun ice , N M 

Genera l Descr ip t ion o f R e m e d i a l Ac t i on : 

As part of the OCD-approved Investigation & Characterization Plan submitted by R.T. Hicks 

Consultants, a delineation soil bore was installed at the former junction box site on 11 /4/2004. Results and a remedy were submitted in a Corrective-Action 

Plan in October 2005. OCD verbally approved the CAP on 3/30/2006 with the condition that the excavation be extended to 12 ft BGS; email 

confirmation was received 5/2/2006. Excavation activities as outlined in the CAP were conducted Aug.-Sept. 2006. The enc losed Closure Report 

(May 2007) by Hicks documents these activit ies and requests regulatory c losure of this file. 

I H E R E B Y C E R T I F Y T H A T T H E I N F O R M A T I O N A B O V E IS T R U E A N D C O M P L E T E T O T H E B E S T O F M Y 
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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 • Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745 

May 23, 2007 

Mr. Wayne Price 
New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 
VIA email and FedEx 

RE: Final Site Closure Report: 
1-29 EOL Boot 

NMOCD Case No.: not assigned 

Dear Mr. Price: 
On behalf of Rice Operating Company, we are pleased to submit the Final Site 
Closure Report for the above-referenced site. The Junction Box Closure Report 
Form is attached to this letter. 

Please contact us with any comments or questions regarding this submission. We 
look forward to hearing from you. 

Sincerely, 
R.T. Hicks Consultants, Ltd. 

Randall Hicks 
Principal 

Copy: Rice Operating Company, Hobbs NM 
NMOCD, Hobbs NM 
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Kristin Pope 

From: "Katie Lee" <katie@rthicksconsuit.com> 
To: "Wayne Price" <wayne.price@state.nm.us>; "Edward J. EMNRD Hansen" 

<edwardj.hansen@state.nm.us> 
Cc: "Kristin Pope" <kpope@riceswd.com>; "Randall Hicks (Randall Hicks)" <R@rthicksconsult.com>; 

<sharon.prichard@state.nm.us> 
Sent: Wednesday, May 23, 2007 11 A l AM 
Attach: I29 EOLFinal Report Trans.pdf 
Subject: I-29 EOL Boot Closure report 

Wayne and Ed, 

We are pleased to submit the Final Site Closure Report for the 1-29 EOL boot site (NMOCD # not assigned) on 
behalf of Rice Operating Company. This report is available electronically in our ftp site folder for NMOCD 

review (see Andrew Parker's May 16 t h email for directions on access). The transmittal letter and junction box 
closure form are attached to this email and a hard copy follows via FedEx. 

We look forward to your comments. 

Best regards, 

Katie Lee 
Staff Scientist 
R.T. Hicks Consultants, Ltd. 
ph. 505-266-5004 
fax 505-266-0745 
mobile 505-400-7925 

5/30/2007 
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Final Closure Report: 1-29 EOL Boot 

1.0 Location 

Unit 1, Section 29 Township ! 8S Range 38E 
Latitude: N 32° 43' 00" 
Longitude: W-103° 09'50" 

(NAD 83) 

NMOCD #: Not Assigned 

Plate 1 shows the location ofthe 1-29 EOL Boot site. This site remains within the 
boundaries of an active well location. 

2.0 Work Elements Completed 

1. In January 2003, ROC removed the junction box, excavated soil from the 
former site and collected samples from the excavation (Appendix A provides 
the data associated with this field program). 

2. In November 2004, R.T. Hicks Consultants supervised field activities at the I -
29 EOL Boot site. This involved reconnaissance and supervision ofthe bore
hole sampling of the vadose zone from ground surface to the capillary fringe 
(Appendix B contains the NMOCD-approved workplan for this field program 
as well as other relevant correspondence). 

3. In October 2005, flicks Consultants summarized the field data in the Correc
tive Action Plan (see Appendix C for previous reports). 

4. On August 24, 2006 ROC implemented the remedy prescribed in the 
NMOCD approved Corrective Action plan (approved May 2, 2006) with the 
condition that ROC remove the upper 12-feet of soil, replace the material in 
the excavation with material with a lower chloride concentration then install a 
] -foot layer of clay under 4-feet of top soil (see Appendix D). 

3.0 Conclusions and Supporting Data 

3.1 Residual Petroleum Hydrocarbons 

Residual petroleum hydrocarbons are not present in the vadose zone at the site in 
sufficient mass to represent a threat to ground water quality. Table 1 shows the 
reuslts of soil analyses. 

R.T. Hicks Consultants, Ltd. May 18, 2007 page 



Final Closure Report: 1-29 EOL Boot 

Table 1. Laboratory Data for SWD B-4 (1-29 EOL Boot) 
November 2004 (mg/kg) 

6 feet bgs 61 feet bgs Detection Limit 

Benzene ND ND 0.025 

Toluene 0.0139 ND 0.025 

Ethylbenzene 0.0416 ND 0.025 

Xylene (p/m) 0.055 ND 0.025 

Xylene (o) 0.0298 ND 0.025 

Chloride 4,890 ND 20 

3.2 Chloride 

Soil bore samples show that downward transport of chloride ceased at about 35 
feet below ground surface, which is 30 feet above ground water. As shown in Fig
ure l (from the Corrective Action Plan), chloride concentrations are less than 250 
mg/kg from 35 feet bgs to the total depth of the boring. The high concentration of 
chloride at 6 feet below ground surface verifies that this boring is located within 

the release footprint and is representative ofthe Vadose zone below the release. Figure 1- Soil Chloride 
Concentration at the 1-29 

3.3 Evapotranspiration 

Barrier 

According to approved CAP, 
the ET Barrier installed by ROC 
in 2006 sequesters chloride and 
other salts in the upper vadose 
zone, eliminating any threat to 
fresh water, public health or the 
environment. 

4.0 Request for 
Closure 

EOL Boot Site vs. Depth 

Chloride in mg/kg 

35 to«! deplh 
1S2 mg/kg ^ " 

\ — --• - — -

ROC investigated the 1-29 EOL 
site and found no threat to public 
health, fresh water or the environment due to petroleum hydrocarbons. 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 treat to public health or the environment. NMOCD 
approved the plan submitted by ROC on March 30, 2006 with an email confirma
tion ofthe approval on May 2, 2006. ROC removed the uppermost 12 feet of soil 

R.T. Hicks Consultants, Ltd. May 18, 2007 page 5 



Final Closure Report: 1-29 EOL Boot 

and installed the infiltration barrier in accordance with the NMOCD-approved Figure 2. Clay barrier 

plan. Appendix D and Figure 2 present photodocumentation of the installed ET g r o u n d surface at site. 
barrier at the site. Appendix D 
also includes disposal manifests 
verifying that 70 cubic yards were 
removed from the site and disposed 
of properly. As the area is located 
inside an active battery, the caliche 
pad was restored upon backfill. 
The surface will be reclaimed upon 
abandonment ofthe battery. 

ROC respectfully requests closure 
ofthe regulatory file associated 
with the 1-29 EOL Boot site. 

R.T. Hicks Consultants, Ltd. May 18, 2007 page 
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LABORATORIES 
PHONE (325) 673-7001 • 2111 BEECHWOOP - ABILENE, TX 79503 

PHONE (505) 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

ANALYTICAL RESULTS FOR 
RICE OPERATING CO. 
ATTN: KRISTIN FARRIS-POPE 
122 W. TAYLOR 
HOBBS, NM 88240 
FAX TO: (505)397-1471 

Receiving Date: 09/12/06 
Reporting Date: 09/13/06 
Project Number: NOT GIVEN 
Project Name: NOT GIVEN 
Project Location: HOBBS I-29 BOOT 

Sampling Date: 09/11/06 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: NF 
Analyzed By: BC/HM 

GRO DRO 

(c6-c10) (>c10-c2e) cr 
LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) 

ANALYSIS DATE 09/12/06 09/12/06 09/12/06 
H11524-1 4 WALL COMP. 27.1 451 544 
H11524-2 5 PT. BTTM. COMP. <10.0 40.6 592 
H11524-3 6 PT. BACKFILL COMP. <10.0 109 880 

Quality Control 770 782 950 
True Value QC 800 800 1000 
% Recovery 96,3 97.8 95.0 
Relative Percent Difference 1.8 2.7 0.0 

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; CP Std. Methods 4500-CPB 
*Analyses performed on 1:4 w:v aqueous extracts. 

H11524A 

PLEASE NOTE. Liability snd Damages. Cardinal's liability and client's exclusive remedy lor any claim arising, whether based in contract or tort, shall be limi.ed lo Ihe amount paid by client lor analysts 
All claims, including those lor negligence and any other cause whatsoever shall be deemed waivBd unless made in writing and received by Cardinal within thirty (30) days alter completion ol lhe applicable 
service. In no event shall Cardinal be liable lor incidental or consequential damages, including, without limitation, business interruptions, loss ol use, or loss of profits incurred by client, its subsidiaries, 
affiliates or successors arising oul of or related lo the performance ol services hereunder by Cardinal, regardless ol whether such claim is based upon any of the above-slaled reasons or otherwise. 



PHONE (325) 673-7001 • 2111 BEECHWOOD • ABILENE, TX 79603 

L A B O R A T O R I E S PHONE (505) 393-2326 • 101 E. MARLAND • HOBBS, NM 88240 

Receiving Date: 09/12/06 
Reporting Date: 09/14/06 
Project Number: NOT GIVEN 
Project Name: NOT GIVEN 
Project Location: HOBBS I-29 BOOT 

ANALYTICAL RESULTS FOR 
RICE OPERATING CO. 
ATTN: KRISTIN FARRIS-POPE 
122 W.TAYLOR 
HOBBS, NM 88240 
FAX TO: (505) 397-1471 

Sampling Date: 09/11/06 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample'Received By: NF 
Analyzed By: BC 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

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

ANALYSIS DATE 09/13/06 09/13/06 09/13/06 09/13/06 
H11524-3 6 PT. BACKFILL COMP. <0.005 <0.005 <0.005 <0.015 

Quality Control 0.098 0.100 0.102 0.298 
True Value QC 0.100 0.100 0.100 0.300 
% Recovery 97.6 99.8 102 99.2 
Relative Percent Difference 11.1 4.2 2.6 2.7 

METHOD: EPA SW-846 8260 

Chemist h J J Date 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether bafed in conlracl or tort, shall be limned to the amounl paid by client loi HI talysiis 
All claims, including those tor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days alter complelion ol the I'lpplicobiD 
service. t ^ e ^ Q a l l Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use. or loss of piofits incurred by clienl. its subsidiaries, 
affiliates or successors arising out of or related lo the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-sfated reasons oi otherwise, 



Logger: David Hamilton Client: Boring ID: 

Section 29 B-4 (62 feet) 

Driller: Eades Drilling Rice Operating Company 

Boring ID: 

Section 29 B-4 (62 feet) 

Drilling Method Air Rotary Project Name: 

Boring ID: 

Section 29 B-4 (62 feet) 
Start Date: 11/4/2004 1-29 EOL Boot 

Boring ID: 

Section 29 B-4 (62 feet) End Date: 11/4/2004 Location: 

Boring ID: 

Section 29 B-4 (62 feet) 

T18S R38E 

Boring ID: 

Section 29 B-4 (62 feet) 

Section 29, Unit I 

Boring ID: 

Section 29 B-4 (62 feet) 

Boring ID: 

Section 29 B-4 (62 feet) 

Depth 

(feet) Description Lithology Comments 

Field data Depth 

(feet) Description Lithology Comments Depth Chloride mg/kg PID 

0.0 Surface, 0-3 feet Boring started 2 feet bqs in trench 

6.0 5125 124.0 

2.0 
Sand silt, caliche, tan, 3-6 feet 

.JW.U.W.'.M.'M 1 . ' .! 

Hard drillinq 

6.0 5125 124.0 

4.0 
Sand silt, caliche, tan, 3-6 feet 

.JW.U.W.'.M.'M 1 . ' .! 

Hard drillinq 

6.0 5125 124.0 6.0 

Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

6.0 5125 124.0 

8.0 

Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

11.0 1746 2.4 10.0 

Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

11.0 1746 2.4 

12.0 
Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

16.0 596 2.3 

14.0 
Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

16.0 596 2.3 16.0 

Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

16.0 596 2.3 

18.0 

Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

21.0 1415 2.8 20.0 

Caliche, tan to white, 6-22 feet lllll 

Hard drillinq 

21.0 1415 2.8 

22.0 

Very fine grained sand silt, tan, 22-30 feet 

Hard drillinq 

26.0 271 6.7 

24.0 
Very fine grained sand silt, tan, 22-30 feet 

Hard drillinq 

26.0 271 6.7 26.0 
Very fine grained sand silt, tan, 22-30 feet 

Hard drillinq 

26.0 271 6.7 

28.0 

Very fine grained sand silt, tan, 22-30 feet 

Hard drillinq 31.0 328 7.5 30.0 Well indurated caliche, 30-33 feet Hard drillinq 31.0 328 7.5 

32.0 Sandstone, red-tan, 33-35 feet Very hard drilling 

35.0 152 35.0 

34.0 

Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

35.0 152 35.0 36.0 
Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

35.0 152 35.0 

38.0 Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

41.0 92 9.7 40.0 

Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

41.0 92 9.7 

42.0 

Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

45.0 53 7.0 

44.0 
Very fine grained sand, some caliche, 45-50 

feet 
: 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

45.0 53 7.0 46.0 

48.0 

Very fine grained sand, some caliche, 45-50 
feet 

: 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

45.0 53 7.0 46.0 

48.0 

Very fine grained sand, some caliche, 45-50 
feet 

: 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

51.0 46 4.3 50.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

51.0 46 4.3 

52.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

56.0 47 8.2 54.0 
Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

56.0 47 8.2 

56.0 
Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 61.0 59 4.4 

58.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 61.0 59 4.4 60.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 61.0 59 4.4 

62.0 

R.T . Hicks Consultants. Ltd 

901 Rio Grande Blvd NW Suite F-142 

Albuquerque, N M 87104 

505-266-5004 

1-29 EOL Boot Plate 2 
R.T . Hicks Consultants. Ltd 

901 Rio Grande Blvd NW Suite F-142 

Albuquerque, N M 87104 

505-266-5004 
Exploratory Boring September, 2005 
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Kristin Pope 

From: 
To: 
Sent: 
Subject: 

"Price, Wayne, EMNRD" <wayne.price@state.nm.us> 
"Kristin Pope" <kpope@riceswd.com> 
Tuesday, May 02, 2006 7:40 AM 
RE: March 30 verbal approvals 

Yes! 

From: Kristin Pope [mailto:kpope@riceswd.com] 
Sent: Monday, May 01, 2006 2:10 PM 
To: Price, Wayne, EMNRD 
Subject: March 30 verbal approvals 

Good day. Wayne. Thank you fbr your emailed approval regarding the EME jet. N-4-1 site. During our March 
30 meeting, you gave verba.] approval of the Corrective Action Plan (CAP) .for the Hobbs 1-29 EOL boot site 
wilh the condition thai the excavation was extended to 12 ft BGS. Can we begin, scheduling this work? 
Thanks. 

Kristin Farris Pope 
Project Scientist 
RICE Operating Company 
Hobbs. New Mexico 
(505)393-9174 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipients) 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. I f you are not 
tbe intended recipient, please contact the sender and destroy all copies of this message. — This email has been 
scanned by the Sybari - Antigen Email System. 

4/27/2007 



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 

March 11, 2004 

Mr. Wayne Price 

New Mexico Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, New Mexico 87505 
RE: Hobbs SWD System Abandonment 

Potential Groundwater-Impacted Junction Box Sites 

Dear Mr. Price 

Rice Operating Company (ROC) retained Hicks Consultants to address potential environmental 
concerns at the above referenced sites. 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 

Plate 1 shows the location of the area of the Hobbs SWD System that is the subject of this work 
plan. During the abandonment process, ROC found evidence of produced water leakage at 36 
sites (see Table 1 and Plate 1). Our initial field inspection suggests that past releases at some 
of these sites are very minor and will pose no threat to human health or the environment, 
including surface soil. Nevertheless, we propose a more thorough examination of these sites 
and submission of our findings. 

The Hobbs SWD System operated at a capacity of about 40,000 barrels/day from the late 1950s 
to the late 1980s. During the past decade, about 1000 barrels/day flowed through the system. 
We believe that the soil staining and other evidence of produced water leakage at these 36 
sites dates to the time when the system was operating at capacity. We hypothesize that 
accidental releases to the environment at many of these sites ceased in the 1990s and natural 
restoration has mitigated the effects of any past releases. At most release sites, we witnessed 
no vegetation stress that we could attribute to any past releases. Our proposed scope of work 
is outlined below. 

Task 1 Collect Regional Hydrogeologic Data 

Within the area shown on Plate 1, we found over 2000 wells in the database of the Office of 
the State Engineer (OSE). Plate 2 shows the location of selected water wells on the OSE and 
USGS database. Table 2 identifies the well owners and certain other specifics regarding these 
selected wells. We understand that the NMOCD is currently obtaining water levels and water 
quality samples in support of an investigation of the nearby Windmill Oil Company site (Section 
30). We understand that the results of the NMOCD study are not presently available. We do 
not plan to duplicate NMOCD efforts and Table 2 excludes all wells found in Section 30. 
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Nevertheless, we require some regional data in order to proceed in a timely fashion. We will 
attempt to sample at least 10 wells identified in Table 2 to provide an understanding of the 
regional water quality. Where possible, we will obtain static water levels from these wells. For 
each of these wells, we will obtain available driller's logs to help us define the regional geology. 

We will evaluate these data, data available from the NMOCD investigation of the Windmill Oil 
Company, published data, and available historical data from the USGS database. The purpose 
of this research is to assist us with the planning of the proposed drilling program (Task 2). 

Task 2 Evaluate Chloride and BTEXN Concentrations in Soil at Five 
Sites, Evaluate Ground Water Quality if Necessary 

We have identified five sites that are representative of the system and we plan to install one 
boring at each site. These five sites (see Plate 1 and Table 1) are: 

1. 1-29 Vent Produced Water Pipeline Vent 18S.38E.29.I 
2. 1-29 EOL Boot End of Line Boot 18S.38E,29.I 
3. 0-29 Vent Produced Water Pipeline Vent 18S.38E.29.0 
4. F-29-1A Junction Box 18S.38E.29.F 
5. F-29-1B Produced Water Pipeline Boot 18S.38E.29.F 

We will locate the sampling borehole as close as practical to the suspected release source. Due 
to the presence of caliche in the subsurface, we plan to employ air-rotary drilling techniques. 
From each boring, we will obtain split-spoon soil samples every five or ten feet of the vadose 
zone. 

We will evaluate these discrete samples, the borehole drilling characteristics, and drill cuttings to 
develop a lithologic profile of the vadose zone. We will employ standard methods, as described 
in the Junction Box Replacement Program Plan, to evaluate all soil samples in the field for 
chloride content, TPH and volatile organic constituent content. We will submit at least one soil 
sample from each boring to a qualified laboratory for evaluation of chloride and BTEXN 
(benzene, toluene, ethylbenzene, xylene, naphthalene). The field geologist will identify 
samples for laboratory analysis after review of the field analysis of chloride, TPH and VOCs. 
The geologist will select two samples from the first boring and two samples from the fourth 
boring for laboratory analysis of soil moisture content and bulk density. We will also obtain a 
background soil sample at a depth of about 5 feet. 

If field analyses of a borehole show chloride concentrations are consistently greater than 3 
times background from ground surface to ground water, we will conclude that periodic 
discharges from the source created saturated conditions in the past. For any borehole that 
encounters potential saturated conditions, we will continue drilling through the saturated zone 
to the top of the Dockum Group red beds, which form the base of the aquifer in this area. If 
the saturated thickness of the aquifer in this boring is less than 25 feet, we will install a 2-inch 
monitoring well with five feet of screen above the water table and 15 feet below the water 
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table, in a manner consistent with industry standards (see NMOCD, ASTM or EPA publications). 
If the saturated thickness of the aquifer is greater than 25 feet we will install one well screen as 
described above and a second 5-foot screen above the top of the Dockum Group red beds. We 
will use micro-purge and "no-purge" techniques to collect two separate samples from this "flow-
through" monitoring well. We will collect a sample the air water interface, which will be 
employed for evaluation of any impact from a release of hydrocarbons as well as chloride and 
TDS. At the bottom of the aquifer we will obtain a second sample, which we will test for 
chloride TDS. Appendix A describes the "no-purge" sampling technique we plan to employ at 
this site after initial sampling using micro-purge techniques. 

Task 3 Evaluate Chloride, Benzene and Naphthalene Flux from the 
Vadose Zone to Ground Water 

We anticipate that one or all of the five sites selected for borehole investigation will show 
evidence of seepage from the source to a depth of more than 10-feet. For these sites, 
excavation and disposal of released material can cause more environmental damage than it 
cures. For such sites, we propose to employ HYDRUS-1D and a simple ground water mixing 
model to evaluate the potential of any residual chloride and hydrocarbon mass in the vadose 
zone to materially impair ground water quality at the site. We will employ predictions of the 
migration of chloride ion, benzene and naphthalene from the vadose zone to ground water in 
our selection of an appropriate remedy for the land surface and underlying vadose zone. This 
simulation is the "no action" alternative, which predicts chloride flux to ground water in the 
absence of any action by ROC. We have selected these three constituents for simulation 
modeling because each of these constituents exists in the fluids stored in the tanks and each is 
specifically regulated by New Mexico ground water regulations (WQCC). 

We will employ the input parameters to HYDRUS and the mixing model outlined in Table 3. In 

Table 3: Input Parameters for HYDRUS-1D 
Input Parameter Source 
Vadose Zone Thickness Proposed borings and/or well logs on file with the OSE 
Vadose Zone Texture Proposed borinqs and well loqs on file with the OSE 
Dispersion Lenqth Professional iudqment, typically 10% of the model lenqth 
Soil Moisture Field Measurements from borings and/or HYDRUS-1D 

simulations 
Vadose Zone Chloride Load Sampling data from proposed borings 

Length of release 
perpendicular to qround 

Field Measurements, these sites are generally less than 30 feet in 
diameter 

Climate Pearl, NM station (Hobbs) 
Background Chloride in 
Ground Water 

Samples from water supply wells 

Ground Water Flux Calculated from regional hydraulic data, data from nearby wells, 
and published data 

Aquifer Thickness Nicholson and Clebsch (1960), and well logs on file with the OSE 
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the no action simulation, we will assume that vegetation is present over the release site. This 
assumption is consistent with our site observations. We anticipate that any release of chloride 
to ground water will disperse throughout the entire thickness of the aquifer after a short travel 
distance. Unless the hydrogeology of the site suggests differently (see Task 1), we plan to use 
the entire aquifer thickness as the input to the mixing model equation. For hydrocarbons, such 
as benzene and naphthalene, assuming a chemical stratification within the aquifer is 
appropriate. For these constituents, we plan to use only the uppermost 10 feet of the aquifer in 
the mixing model equation 

Task 4 Design Corrective Action Plan 

After ROC completes the abandonment of the Hobbs SWD System, there can be no additional 
releases of produced water. Our modeling of the "no action alternative" at these five sites may 
show that the residual chloride and hydrocarbon mass in the vadose zone poses a threat to 
ground water quality. If such a threat does exist, we will expand upon the HYDRUS-1D model 
predictions described above to develop a remedy for the vadose zone. If necessary, we will 
simulate: 

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

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

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

4. 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. We will provide a Net Environmental Benefit Analysis 
to support our selection of the remedy. 

We will use the ground water mixing model or a suitable alternative to assist in the design of 
any required ground water remedy. It is possible, however, that the background chloride and 
/or hydrocarbon concentrations in ground water measured in the nearby wells are equal to or 
higher than the concentration in any monitoring well installed under this work plan. Such data 
would strongly suggest that the site in question has not caused any material impairment of 
ground water quality. If we find no evidence of impairment of water quality due to past 
activities, we will not prepare a ground water remedy. If data suggest that the site has 
contributed chloride or hydrocarbons to ground water and caused ground water impairment, 
we will examine the following alternatives: 

1. Natural restoration due to dilution and dispersion, 

2. Pump and dispose to remove the chloride and hydrocarbon mass in the saturated zone, 
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3. Pump and treat to remove the chloride and hydrocarbon mass in the saturated zone, 

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

We will select the ground water remedy that offers the greatest environmental benefit while 
causing the least environmental damage. We will provide a Net Environmental Benefit Analysis 
to support our selection of the remedy. We may propose additional ground water monitoring 
wells to support the evaluation and selection of a remedy. 

We plan to deliver a Corrective Action Plan that is similar to the Junction Box Replacement 
Program Plan. This type of submittal will allow ROC to evaluate each site, prioritize the 
restoration of each site based upon a risk profile, and then begin restoration of those sites that 
pose the highest risks. Depending upon the results of the work described herein, ROC may 
elect to move forward with an area-wide plan rather than proposing 36 individual remedies. 
We propose to complete the work of described in Tasks 1-3, begin the work outlined in Task 4 
and then meet with NMOCD to discuss the scope of the final submittal. 

We plan to commence data collection for the HYDRUS-1D simulations described above in late 
late March or early April. Your approval to move forward with this work plan will facilitate our 
access to nearby wells and approval of expenditures by the System Partners. 

Sincerely, 

R.T. Hicks Consultants, Ltd. 

/ " 7 

Randall T. Hicks 
Principal 

Copy: 
Rice Operating Company 
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1.0 EXECUTIVE SUMMARY 
This report presents the results of the characterization activities 
performed by R.T. Hicks Consultants (Hicks Consultants) and Rice 
Operating Company (ROC) at the 1-29 EOL Boot site. Based on field 
data, laboratory results, and predictive modeling, the selected remedy for 
the site is removal of the upper 4-feet of soil at this site and placement of 
a 1-foot of low-permeability clay layer overlain by 3-feet of top f i l l j 
installed with a slight crown to promote surface runoff. Using highly j 
conservative input data, HYDRUS-1D modeling of this scenario predicts ( 
that resulting ground water chloride concentrations are less than 30 ppm [ 
above background concentrations (100 ppm) in tlie future. This remedy j 
is protective of ground water quality, human health and the j 
environment. I 

j 
The Hobbs Salt Water Disposal System (SWD), which managed pro- j 
duced water from the late 1950s to the present, is now closed. Future j 
releases from system are not possible. j 

Closure of facilities like the I-29-EOL Boot within Hobbs SWD followed 
the August 6, 2004 NMOCD-approved junction box closure plan. This 
plan calls for delineation of any impact from these sites during the 
closure process and states: j 

Jf 12 feet vertical delineation at the source reveals Target j 
Concentrations for TPH or BTEX will not meet NMOCD guidelines or \ 
TPH and BTEX will meet guidelines but there is not a significant \ 
decline vs depth in chloride concentration, the site-impact is judged to j 
be outside the scope of this work plan and will become a risk-based j 
corrective action (RBCA) project-site. \ 

The I-29-EOL Boot site meets this criteria and this report describes j 
characterization activities that are consistent with the NMOCD- j 
approved workplan for this site. The characterization activities show j 
that regulated hydrocarbons are not present in the vadose zone below j 
the site and that chloride ion concentration in soil is less than 250 ppm | 
from 30 feet below land surface to ground water. j 



2.0 SUMMARY AND 
CONCLUSIONS 

1. The 1-29 EOL Boot site is located in Section 29, T18S, R 38E, on 
the west side of Hobbs, New Mexico. This end of line boot is 
part of the Hobbs Salt Water Disposal System. 

2. R.T. Hicks Consultants supervised field activities at the 1-29 
EOL Boot site in November 2004. This involved general 
reconnaissance identified in the NMOCD-approved work plan 
as well as supervision of the borehole sampling of the vadose 
zone from ground surface to the capillary frfnge. 

3. Due to the dry and unconsolidated nature of the sand-silt 
material, the split-spoon was unable to hold samples of the 
vadose zone from below 35-feet to the capillary fringe. 
Throughout this depth interval, samples from cuttings were 
collected instead. This is the only material deviation from the 
NMOCD-approved workplan. 

4. With the exception of one sample, all field analyses of 
headspace organic vapors were less than 100 ppm. The 
sample obtained at 6-feet below grade contained 135 ppm 
total organic vapors. 

5. Laboratory analyses confirm that regulated petroleum 
hydrocarbons are not present above screening levels employed 
by the Petroleum Storage Tank Bureau of the New Mexico 
Environment Department. 

6. Chloride concentration data show that the center of mass of a 
release from the site resides from near ground surface to 25-
feet below ground surface (bgs). 

7. HYDRUS-1D simulated three potential remedies to mitigate 
the potential impact to ground water caused by the migration 
of chloride from the upper vadose zone to ground water. 



8. Results of the HYDRUS-1 D simulations allow R.T. Hicks 
Consultants to recommend: 

• Excavation of the upper 4-feet of material, placement of 
a 1-foot thick low-permeability clay layer from 4-feet 
bgs to 3-feet bgs, 

• Filling the remaining 3-feet of the excavation with a 
sand)' loam topsoil mixture, 

• Grading the site to prevent any ponding of surface 
water, and 

• Seeding the area to enhance natural re-vegetation. 

This remedy reduces chloride flux into the aquifer such that ground 
water chloride concentration is less than 30 ppm above background 
concentration (100 ppm). 



3.0 BACKGROUND 
The I-29-EOL Boot was a component of the Hobbs SWD system. With 
the abandonment of the system in 2002, Rice Operating Company (ROC) 
excavated and removed the EOL Boot and used imported soil to f i l l the 
excavation. Appendix A presents additional information regarding the 
Hobbs SWD system. 

3.1 LOCATION 
Appendix A includes a regional location map showing the location of 
the site relative to selected other components of the Hobbs SWD system 
and public roads. Plate 1 is an aerial photograph of the site when it was 
active, taken between 1996 and 1998. Plotted on Plate 1 is the location 
of the site, the monitoring well at the adjacent 1-29 Vent site, the location 
of the Texland Petroleum well and French Lane. Office of the State 
Engineer (OSE) wells within a one-mile radius of the 1-29 EOL Boot site 
are given in Appendix C. 

3.2 CHARACTERIZATION ACTIVITIES 
In November 2004, R. T. Hicks Consultants, ROC, and Eades Drilling 
mobilized to complete one boring at the site. At the 1-29 EOL Boot site, 
the location of the borehole was chosen inside the small depression 
(about 2-feet deep) caused by the removal of the boot, allowing data 
collection within approximately 3-feet of the boot location. In order to 
permit comparison of the results from this boring with the ambient 
chloride concentrations in the vadose zone, collection of samples from a 
background soil boring was a critical element of the NMOCD-approved 
workplan. Appendix A shows the location of and results from this 
background soil boring. 

At the I-29-EOL boot site from 0-35 feet below land surface, the split 
spoon obtained samples at 5-foot intervals. Tlie dry and unconsolidated 
nature of the sand-silt below a depth of 35-feet made retrieval of the split 
spoon for samples impossible. Continued attempts to collect split spoon 
samples were unsuccessful until a depth of 56-feet below ground surface. 
Due to increased soil moisture at this depth, the split spoon was able to 
retain samples to the total depth of 62-feet. In the interval between 35-
feet bgs and 55-feet bgs, samples were collected from cuttings. This is the 
only materia] deviation from the NMOCD-approved workplan. 



In the field, ROC evaluated samples from each depth for chloride and 
used the heated headspace method to measure total organic vapors by 
PID. Samples were submitted to the laboratory from depths showing the 
highest field chloride and PID measurements (6-feet bgs) and from the 
capillary fringe (61-feet bgs). 
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4.0 HYDROGEOLOGY OF THE 
SITE 

Appendix A describes the hydrogeology of the area of tlie Hobbs SWD 
system 

4.1 CHARACTERIZATION OF THE VADOSE ZONE 
The soil profile at the site is composed primarily of a very fine grained 
sand-silt with three prominent caliche layers in the upper soil profile 
(Plate 2). The uppermost 6-feet at the site is sand-silt with some caliche. 
A more consolidated caliche exists from 6-feet bgs to 22-feet bgs. A well-
indurated caliche sandstone layer exists between 30- and 35-feet bgs. 
The lowest caliche layer exists at 45- to 50-feet bgs. From 35-feet bgs to 
the bottom of the boring, the sand-silt is a reddish tan. Moisture was 
observed in the material from the bottom of the boring at 62-feet bgs. 

Field chloride measurements were performed by ROC personnel every 5-
feet starting at 6-feet bgs as detailed earlier and presented in Appendix B 
and Figure 1. An additional sample was collected at 22-feet bgs due to 
difficulty in collecting sufficient material of the well-indurated caliche 
layer at this depth. At 6-feet bgs, ROC measured a field chloride 
concentration of 5,125 mg/kg. Chloride measurements declined to 596 
mg/kg at 16-feet bgs. Two additional chloride measurements of 1,415 
mg/kg and 328 mg/kg occurred at 21-feet bgs and 31-feet bgs, 
respectively. Below this depth, chloride measurements (from cuttings) 
were at background levels with no measurement above 100 mg/kg 
below 35-feet bgs. As shown in Appendix A, the background chloride 
concentration in this area is 80 mg/kg. 

The sample from 6-feet bgs featured a field PID reading of 124 ppm. A l l 
other readings from 11-feet bgs to 61-feet bgs were at background levels 
with an exception of a reading of 35 ppm at a depth of 35-feet bgs (See 
Plate 2). Samples from 6-feet bgs and 61-feet bgs were sent for 
laboratory analysis of BTEX. Laboratory analysis from the site is 
included in Appendix B. In the sample from 6-feet bgs, there was no 
detection of benzene (Table 1). Toluene, ethyl benzene and xylene were 
detected in concentrations two to four orders of magnitude lower than 
NMED soil screening levels (NMED TPH Screening Guidelines, February, 
2004, DAF 20 guidelines allowing decay of constituents of concern) and 
below NMOCD Guidance. No constituents of concern were detected in 
the sample from 61-feet bgs. 

I-2S SM HIT- ISIIISllEifOSI Pit! falsi 
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• 
Laboratory Data for SWD B-4 (1-29 EOL Boot), November 2004 

6 f t bgs 61 feet bgs Detection Limit NMED Screening Limit 

mg/kg (dry) 

Benzene ND ND 0.025 0.0283 

Toluene 0.0139 ND 0.025 6.8 

Ethylbenzene 0.0416 ND 0.025 10.5 

Xylene (p /m) 0.055 N D 0.025 158 

Xylene (o) 0.0298 N D 0.025 147 

mg/kg (wet) 

Chloride 4890 N D 20 

Because field evidence demonstrated that the chloride mass remains in 
the upper vadose zone and no evidence of material hydrocarbon impact 
was observed at the site; R.T. Hicks Consultants concluded that any 
releases from this boot did not flow to ground water and there was no 
need to install a monitoring well at the site. 

Table 1. Laboraton/ data for 
1-29 EOL Boot, November 
2004 

4.2 CONCEPTUAL MODEL OF SUBSURFACE PRODUCED 
WATER RELEASE 
Boots within the gravity-flow pipelines of the system consisted of a T-like 
intersection of pipes, with an open vertical pipe above ground placed 
over a wooden catchment box. Some separation of gas from the 
produced water and entrained hydrocarbons occurred, and tlie resulting 
outflow has gravity flow. The conceptual model presented in Appendix 
A discusses how produced water releases generally occur within gravity 
driven water disposal systems, such as the Hobbs SWD. The conceptual 
model relies upon eyewitness accounts of recent releases and 
observations of subsurface chemistry. 

From discussions with individuals familiar with these systems and from 
field inspection of the surface soils, R. T. Hicks Consultants concluded 
that periodic overflow events occurred at the 1-29 EOL Boot site. ROC 
field chloride concentration measurements and laboratory data 
demonstrate that the mass of constituents of concern remains above 35-
feet bgs (see Figure 1 and Appendix B). Although these samples were 
from cuttings associated with the air-rotary drilling process, Hicks 
Consultants believes they represent the chemistry of the vadose zone. 
These data support a release model where saturated conditions between 
the surface and ground water did not exist. 
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Figure 1 
Soi l Chlor ide Concentrat ions at the I-29 EOL Boot Site v. Depth 
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5.0 SIMULATION OF VERTICAL 
CHLORIDE FLUX 

5.1 METHODS OF EVALUATION 
As described in die NMOCD-approved workplan, HYDRUS-1D 
simulated flow through the vadose zone. The HYDRUS-1D output 
becomes the input to a simple ground water mixing model to simulate 
chloride concentration in a hypothetical well immediately down gradient 
of the site. Section 3.0 of Hendrickx and Others, Modeling Study of 
Produced Water Release Scenarios, (2005), provides, a general description of 
this modeling approach (see References Section at the end of this 
document). 

For subsurface releases like those within the Hobbs SWD System, the 
chloride vadose zone profile (Figure 1) was installed in lieu of attempting 
to re-create the specific release history for model input. The present 
chloride load within the soil profile is the result of all previous events at 
the site and is based upon field observation and analysis producing the 
most accurate modeling approach. 

5.2 INPUT FOR SIMULATIONS 
Inputs for the HYDRUS-1D modeling are synopsized in Table 3. The soil 
profile is based upon the results from this site and five other borings 
completed within Section 29 (see Appendix A). 

Because of R.T. Hicks Consultants' recent experience with similar soils 
south of Lovington, New Mexico, conservative dispersion lengths were 
employed. Standard practice calls for employing a dispersion length that 
is 10% of the model length. For each lithologic unit identified in 
Appendix A, a dispersion length less than 6 % of the model thickness 
was installed (Table 2 presents the specific dispersion lengths for each 
lithology). 

HYDRUS-1 D 
calculated initial soil 
moisture of the Section 
29 soil profile by 
running a simulation 
for 45 years using the 
weather data from the 
Pearl Weather station 
on a "dry" soil column. 
Because soils are 

Table 2. Input parameters for 
HYDRUS-1D simulations 

Hydrus Soil Profile 1 (Current Condit ions) 

Material Description Length (cm) Dispersion (cm) % of Profile length 

1 Sandy Loam 60 50 2.778 

2 Caliche-sand 520 30 1.667 

3 Caliche 150 10 0.556 
4 Sand-silt 1070 100 5.556 

m 111 1SST- gSlIE&IlIEICTIil P i l l 
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relatively dry in this climate and vadose zone hydraulic conductivity 
varies with moisture content, it is important that simulation experiments 
of different remedial strategies begin with an initial "steady state" soil 
moisture content. 

The calculation of soil moisture content begins with using professional 
judgment as an initial input then running sufficient years of weather 
data through the model to establish a "steady state" moisture content. 
Because only minimal changes in the HYDRUS-1D soil moisture content 
profile occurred after year 30 of the initial condition calculation, 45 years 
was considered more than sufficient to establish the initial moisture 
condition. Soil profiles hydrated in this manner were used in all 
simulations of chloride movement discussed later in this report. 

As mentioned earlier, from the observed field data generated by ROC 
personnel, linearly interpolated chloride concentrations were assigned to 
the model's more finely spaced nodes of tlie hydrated soil profile. 

As tlie Boot is oriented vertically, the effected area is small. Significant 
lateral impacts were not observed; and therefore, length of release 
parallel to ground water flow was concluded to be less than or equal to 
20-feet. 

Weather data used in the predictive modeling was Hobbs data from 
November 2003 to December 2004 plus an additional 45 years from the 
Pearl Weather Station, approximately 11 miles west of the Hobbs 
Airport. The Pearl Weather Station is tlie closest station to the 1-29 Vent Table 3. Input parameters for 

HYDRUS-1D simulations 

Input Parameter Source 

Vadose Zone Thickness - 60 feet Section 29 Bore Logs 

Vadose Zone Texture (Plate 2 and Appendix A) See Section 29 B-2 Well Log and App. A 

Dispersion Length - <6% of model length Professional judgement 

Climate 
2004 Hobbs, N M data and Pearl Weather Station 

Data 

Soil Moisture HYDRUS-1D initial condition simulation 

Initial soil chloride concentration profile From ROC Field Measurements 

Length of release parallel to ground water flow 

- 20 feet 
Field Estimate 

Background Chloride in Ground Water 
100 ppm 

Intera Report (see Section 9.0 References) 

Ground Water Flux - 8.6 cm/day Calculated from published data 

Aquifer Thickness - 10-feet From Well Chloride data at Section 29 sites 

P l l t I I 



site featuring sufficiently complete weather data for the IiYDRUS-lD 
input files. Only more recent data from the Hobbs Airport is complete 
enough to be used for HYDRUS-1D input. 

As described in Appendix A, a ground water flux of 8.6 cm/day was 
calculated. 

Field data observed within Section 29 demonstrates that the aquifer is 
greater than 40-feet thick in this area. Persistent vertical differences in 
chloride concentrations in other wells installed in Section 29 suggest 
restrictions to vertical flow within the Ogallala aquifer (see Appendix A). 
Accordingly, a restricted aquifer thickness of 10 feet was employed in the 
mixing model as a conservative measure to cause over-estimation of 
chloride concentration in the imaginary monitoring well. 
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6.0 PROPOSED REMEDY 
Four scenarios were modeled by coupling HYDRUS-1D output to a 
ground water mixing model. The scenarios are: 

Scenario 1 

Scenario 2 

Scenario 3 

Scenario 4 

Modeling of current conditions from the November 2004 
field program. 

Removal of the upper two feet of the soil profile, 
placement of a synthetic barrier overlain with two feet of 
clean f i l l on top of the barrier. 

Excavation of the upper 10 feet of the soil profile and 
replacement with 10 feet of clean f i l l . 

Excavation of the upper four feet of the soil profile, 
placement of one foot of clean clay between 4 feet bgs and 
3 feet bgs, and placement of 3 feet of a clean sandy loam. 

6.1 ALTERNATIVES EXAMINED 
Modeling of the current corrdition (Scenario 1) indicates that chloride 
concentrations in ground water may exceed 250 m g / l during the time 
from 21 years through 29 years from now (Figure 2). Scenario 1 
establishes a baseline condition to which possible remedies may be 
compared. 

Three remedial 
alternatives were 
examined with the 
modeling. The first 
remedy evaluated, 
Scenario 2, simulated 
the removal of the upper 
2-feet of the soil profile 
and replacement of this 
material with an 
impermeable barrier, 
such as a synthetic liner. 
Despite no infiltration, 
gravity causes the 
residual vadose zone 
moisture to move 
downward. However, 
the lack of infiltration 

Figure 2. Chloride Concentration in the Aquifer for 1-29 EOL Boot (Scenario 1) 

Paul! 
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Figure 3. Chloride Concentration in the Aquifer for 1-29 EOL Boot with a Barrier 
Installed (Scenario 2) 
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causes the moisture content in the 
profile to decline over time. Lower 
moisture content causes a 
commensurate reduction in 
unsaturated hydraulic conductivity. 
Without infiltration, the vadose zone 
flux into the aquifer is so diminished 
that chloride concentration in the 
aquifer is indistinguishable from 
background concentration (Figure 3). 

Tire second possible remedy, Scenario 
3, evaluated the removal of the upper 
10-feet of soil and replacement with 
clean f i l l assumed to contain a 
background chloride concentration of 
80 mg/kg. To evaluate this 
alternative, a second HYDRUS-1D soil 
profile was used (see Appendix A and 
Plate 3) with this adjusted chloride load. 

This second soil profile represents an 
excavated site by replacing the upper 
19- feet of sand, caliche, and clay with 
sandy loam, which exhibits a higher 
hydraulic conductivity than the 
excavated material. This change 
accelerates the residual chloride and 
water flux into the aquifer. Because 
most of the chloride currently at the site 
is contained within the upper 10-feet of 
the soil profile and is exported in this 
remedy, the resulting peak chloride 
concentration in the aquifer is less than 
150 ppm about 22 years from now 
(Figure 4). This simulation does not 
consider re-vegetation of the ground 
surface, which would occur and reduce infiltration. 

The third remedy, Scenario 4, simulated the excavation of the upper 4-
feet of material, placement of a 1-foot thick low-permeability clay layer 
from 4-feet bgs to 3-feet bgs and filling the remaining 3-feet of the 
excavation with a sandy loam topsoil mixture. Again, the second 
HYDRUS-1 D soil profile was used with the suitably adjusted chloride 
load. This choice permits the model to over estimate the potential impact 

Time in Years 
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to ground water quality (see Appendix A). Figure 5 presents the result of 
this simulation showing that the chloride mass enters ground water 
through a diminished flux because of lowered infiltration. Ground water 
chloride concentrations are increased less than 30 ppm above 
background concentrations (100 ppm). 

Figure 5. Chloride Concentration in the Aquifer for 1-29 EOL with a Clay Cap v. j 
Time, (Scenario 4) j 
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7.0 PROPOSED REMEDY 

R. T. Hicks Consultants recommends that ROC remove the upper 4-feet 
of soil at this site and replace this with 1-foot of clay and 3-feet of top fi l l 
installed with a slight crown to promote surface runoff (Scenario 4). The 
maximum predicted chloride concentration in ground water is 
represented in Figure 5. 
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8.0 CRITERIA FOR CLOSURE 

Vadose zone samples demonstrate no presence of toxic poilutant(s) as 
defined in 20.6.2.7 NMAC. Existing vadose zone samples are proposed 
to serve as closure samples. 

With installation of a clay cap and top soil f i l l at the site, modeling 
predicts no reasonable probability of ground water impairment using tlie 
initial vadose zone samples as the closure samples. Upon installation of 
the proposed clay cap, R.T. Hicks Consultants recommends that 
NMOCD close this site. 
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Logger: David Hamilton Client: Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

Driller: Eades Drilling Rice Operating Company 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

Drilling Method Air Rotary Project Name: 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

Start Date: 11/4/2004 I-29 EOL Boot 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) End Date: 11/4/2004 Location: 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

T18S R38E 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

Section 29, Unit I 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

Boring ID: 

S e c t i o n 29 B-4 (62 feet) 

Depth 
(feet) Lithology Comments 

Field data Depth 
(feet) Description Lithology Comments Depth Chloride mg/kg PID 

0.0 Surface, 0-3 feet Boring started 2 feet bqs in trench 

6.0 5125 124.0 

2.0 
Sand silt, caliche, tan, 3-6 feet Illlllli 

Hard drilling 

6.0 5125 124.0 

4.0 
Sand silt, caliche, tan, 3-6 feet Illlllli 

Hard drilling 

6.0 5125 124.0 6.0 

Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

6.0 5125 124.0 

8.0 

Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

11.0 1746 24 10.0 

Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

11.0 1746 24 

12.0 
Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

16.0 596 2.3 

14.0 
Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

16.0 596 2.3 16.0 

Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

16.0 596 2.3 

18.0 

Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

21.0 1415 2.8 20.0 

Caliche, tan to white, 6-22 feet illlllli 

Hard drilling 

21.0 1415 2.8 

22.0 

Very fine grained sand silt, tan, 22-30 feet 

Hard drilling 

26.0 271 6.7 

24.0 
Very fine grained sand silt, tan, 22-30 feet 

Hard drilling 

26.0 271 6.7 26.0 
Very fine grained sand silt, tan, 22-30 feet 

Hard drilling 

26.0 271 6.7 

28.0 

Very fine grained sand silt, tan, 22-30 feet 

Hard drilling 31.0 328 7.5 30.0 Wel! indurated caliche, 30-33 feet Hard drilling 31.0 328 7.5 

32.0 Sandstone, red-tan, 33-35 feet Very hard drilling 

35.0 152 35.0 

34.0 

Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

35.0 152 35.0 36.0 
Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

35.0 152 35.0 

38.0 Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

41.0 92 9.7 40.0 

Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

41.0 92 9.7 

42.0 

Very fine grained sand, tan-red, 35-45 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

45.0 53 7.0 

44.0 
Very fine grained sand, some caliche, 45-50 

feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

45.0 53 7.0 46.0 
Very fine grained sand, some caliche, 45-50 

feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

45.0 53 7.0 

48.0 

Very fine grained sand, some caliche, 45-50 
feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

51.0 46 4.3 50.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

51.0 46 4.3 

52.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

56.0 47 8.2 54.0 
Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 

56.0 47 8.2 

56.0 
Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 61.0 59 4.4 

58.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 61.0 59 4.4 60.0 

Very fine grained sand silt, tan red, 50-62 feet 

Last sample 60-62 feet, moist. Hole 
backfilled with Bentonite 61.0 59 4.4 

62.0 

R.T. Hicks Consultants. Ltd 

901 Rio Grande Blvd NW Suite F-142 

Albuquerque, N M 87104 

505-266-5004 

I-29 EOL Boot Plate 2 
R.T. Hicks Consultants. Ltd 

901 Rio Grande Blvd NW Suite F-142 

Albuquerque, N M 87104 

505-266-5004 
Exploratory Boring September, 2005 



Client: 

HYDRUS-1 D Pro f i les Rice Operating Company 

Project Name: 

i-29 EOL Boot 

Locat ion: 

T18S R38E 

Section 29 

Depth Current Excava ted Depth 

(feet) Descr ip t ion Prof i le Description Prof i le (feet) 

0.0 Sandy loam, 0 - 2 feet Sandy loam 0-1 feet 0.0 

2.0 2.0 

4.0 mmmmm 4.0 

6.0 6.0 

8.0 Sand, caliche, 2-17 feet 
Loamy sand, 1-19 feet 

8.0 

10.0 
Loamy sand, 1-19 feet 

10.0 

12.0 
• •••Kv«Wffl-:w.->.' ^>>v.x.:.v-:-x;v.;.v.:̂  12.0 

14.0 14.0 

16.0 Caliche, 17-19 feet 16.0 

18.0 Sand, silt 19-20feet Sand, silt 19-20feet 18.0 

20.0 Caliche, 20-22 feet Caliche, 20-22 feet 20.0 

22.0 22.0 

24.0 IlllSilllllllllft 24.0 

26.0 Sand, silt 22-34 feet 
Wllil i iBill l ip 

Sand, silt 22-34 feet lllllllllll 26.0 

28.0 
Sand, silt 22-34 feet Sand, silt 22-34 feet 

28.0 

30.0 mi i i i i i l̂llSSlllllliS 30.0 

32.0 32.0 

34.0 Caliche, 34-35 feet Caliche, 34-35 feet 34.0 34.0 Caliche, 34-35 feet Caliche, 34-35 feet 34.0 

36.0 lillllsiiiSBi 36.0 

38.0 Sand, silt, 35-45 feet Sand, silt, 35-45 feet 
38.0 

40.0 
Sand, silt, 35-45 feet Sand, silt, 35-45 feet 

40.0 

42.0 42.0 

44.0 Sand , caliche, 45-47 feet \-m £• Sand , caliche, 45-47 feet 44.0 

46.0 .^;r=fSi?ii-:i;y vvif frfcir&-w\;i'f }:vii if* 46.0 

48.0 48.0 

50.0 PlJIlfiilliltt 50.0 

52.0 Sand, silt, 47-59 feet Sand, silt, 47-59 feet 52.0 

54.0 54.0 

56.0 llllllillSIHlpI 56.0 

58.0 58.0 

60.0 60.0 

R.T. Hicks Consultants, Ltd 
Section 29 Si tes Plate 3 

901 Rio Grande Blvd NW Suite F-142 
Section 29 Si tes Plate 3 

Albuquerque, N M 87104 

505-266-5004 

Hydrus Prof i les Deve loped 

f rom Exploratory Bo r i ngs 
September , 2005 





R.T. HICKS CONSULTANTS, LTD. 

1.0 CONCEPTUAL MODEL OF 
SUBSURFACE PRODUCED 
WATER RELEASES I 

| 
j 

The Hobbs SWD System operated at a capacity of about 40,000 barrels/ i 
day from the late 1950s to die late 1980s. During the past decade, about i 
1,000 barrels/day flowed through the system until operations ceased in j 
2002. 

People familiar with the site suggest that soil staining and other evi
dence of produced water leakage at various sites typically dates to the 
time when die system was operating at capacity. Accidental releases to 
the environment at many sites ceased in the 1990s and natural restora
tion has mitigated the effects of any past releases. At most release sites, 
no vegetation stress that can be attributed to past releases exists. 

The System operated by gravity flow of produced water through pipe
lines, junction boxes, boots, tanks and disposal through injection into 
wells. Releases occur periodically due to gradual failures of seals, over
f low of vent lines, or sudden and accidental releases. The length of time 
that produced water flows to tlie subsurface was short for sudden and 
accidental releases or vent overflow incidents. A failure of a seal or a 
small crack in a pipeline may have allowed a release to tlie subsurface j 
for months or longer. Because of the efforts of ROC to routinely identify j 
system failures and because the flow in the Hobbs SWD System materi- j 
ally declined during the past decade, only minor subsurface releases { 
occurred in tlie Hobbs SWD System until operations ceased in 2002. j 

The distribution of constituents of concern (primarily chloride, second
arily BTEX) in the surface soil and vadose zone is different for each 
release scenario. Releases of relatively large water volumes over long 
periods create saturated conditions between the release site and ground 
water. Where this type of release occurs, borehole data show a relatively 
constant chloride concentration of 2-4 times background concentration 
throughout the vadose zone. Due to the natural processes of sorption 
and biodegradation, petroleum hydrocarbons may not impact ground j 
water even at sites where large volumes were released over long periods. j 

! 
Episodic releases of small volumes of produced water will not always | 
create saturation of the vadose zone. Where episodic releases occur in j 
junction boxes or similar enclosures, spills of produced water and en- j 
trained crude oil infiltrate the vadose zone. After the spill ceases and the 1 



produced water drains into the vadose zone, the entrained crude oil 
follows similar paths as the produced water with the difference that the 
higher viscosity and surface tension limits the depth of infiltration. After 
deposition of the oil within the near surface vadose zone pore spaces, 
volatilization of the lighter hydrocarbons from the crude oil and the 
aging process in general causes the formation of an asphaltic-sand that 
reduces or eliminates subsequent infiltration through that same flow 
path. 

This conceptual model of produced water releases accounts for the 
distribution of chloride and regulated hydrocarbons observed at this and 
others salt water disposal systems. The depth of penetration of produced 
water depended primarily upon the size and frequency of releases, how 
quickly crude filled the pore spaces and reduced permeability, and the 
nature of the subsurface. At some sites, these three factors allowed 
produced water to penetrate less than 10 feet. At other sites where a 
relatively large volume of produced water entered the subsurface, pen
etration to depths much greater than 10 feet occurred due to unsatur
ated and saturated flow. At sites where crude was not released with 
produced water to reduce the permeability of the subsurface, relatively 
small episodic releases could reach ground water. 

Because the system operated under gravity flow, the produced water 
releases were generally episodic, being caused by temporary over-pres
suring at a given location (e.g. a vent). The lack of constant pressure 
within the system typically caused releases of relatively small volumes. If 
the total volume released was relatively small, then one could observe 
relatively high chloride concentrations in the unsaturated zone with no 
impairment of ground water quality. 

Improved operational and environmental practices of the 1980s and 
1990s plus the clogged pore spaces caused by previously released crude 
caused saturated flow conditions, which may have existed at some sites, 
to change to much slower unsaturated flow. With this type of release, 
one could observe high concentrations of constituents throughout the 
vadose zone but no current impairment of ground water quality. 

Impairment of ground water quality occurs only where the mass of 
constituents of concern in produced water entered ground water at a 
sufficient rate to overwhelm natural dilution and dispersion. Therefore, 
high concentrations of constituents in the vadose zone are not the only 
factor that determines if ground water is impaired; it is the flux of these 
constituents to ground water. However, if a soil column contains only 
low concentrations of constituents, then one may conclude that there is 
insufficient mass of constituents to impair ground water quality regard
less of the flux. 



In the absence of vadose zone saturation, the arid climate of New 
Mexico creates such a low flux to ground water that one can observe 
sequestration of the constituents of concern in the upper vadose zone 
(10-20 feet below land surface) for many years. Borehole data from 
these types of releases show high concentrations of chloride below the 
release site and a relatively sharp decline in chloride concentration to 
background conditions with depths If the release is not recent, natural 
processes can reduce the concentrations of any residual hydrocarbons 
and eliminate any environmental risk to ground water. Figure 1 pre
sents schematic representations of field chloride analyses that are com
mon for saturated and unsaturated release scenarios. 

Chloride Concentration Profiles 

j 
Chloride (ppm) \ 

1000 

In summary, sites where chloride or other constituents of concern pen
etrated deep into the vadose zone probably experienced long-term 
releases of relatively large vol
umes of water; or crude was not 
released with the water and the 
filling of soil pores with asphaltic 
material did not occur. Where 
penetration of the vadose zone 
was less than 20-30 feet, the 
release was episodic and con
sisted of a relatively small volume 
of fluid. 

Produced water potentially 
released to the environment from 
the Hobbs SWD System is ex
pected to contain the following 
regulated constituents: 

Benzene 
Ethylbenzene 
Toluene 
Xylenes 
Naphthalenes 
Total Dissolved Solids 
Chloride 
Sulfate 

Because the fate and transport of released chloride is essentially identical 
to that of TDS and sulfate, soil samples can be evaluated for chloride 
only; and one may remain confident that concentrations of chloride wil l 
indicate the presence of similar concentrations of other non-hydrocarbon 
constituents. 

2000 

• Episode, Unsaturated Flow 
Satualed Flow 

Figure 1. Schematic 
representations of field 
chloride analyses that arc 
common for tlie two different 
release scenarios. 



The regulated hydrocarbon constituents can behave independently of 
each other due to different rates of biodegradation and sorption. Field 
measurements of total organic vapors are very useful in providing a 
qualitative measure of the concentration of volatile organic constituents 
(e.g. benzene) in soil, and therefore, this field measurement is employed 
to identify which samples w i l l undergo laboratory analysis. 



2.0 HYDROGEOLOGY OF 
SECTION 29 

2.1 CHARACTERISTICS OF THE VADOSE ZONE IN SECTION 29 
Plate A - l with Table A - l shows: 

• The location of monitoring wells and soil borings installed by 
ROC within Section 29, 

• Private supply wells sampled by ROC, 
• Supply wells with water sample data from the Intera's Windmill 

Oil Site Ground Water Sampling Results (2003), and 
• Water supply wells that have lithologic information in Exhibit A-

1 collected from the Office of the State Engineer (OSE). 

Plate A-2 is the well log from the F 29-la site, which is typical of the 
area. As is common in the Ogallala Formation throughout the High 
Plains, caliche dominates the uppermost vadose zone from 5 feet below 
surface to a depth of more than 20 feet. Below the caliche horizon, the 
boring penetrated tan and red very fine-grained sand and silt to the 
water table. Interbedded with the sand and silt are thin layers of caliche. 
The water table was intercepted between 60 and 65 feet. 

Driller's logs on file with the OSE and published descriptions of the 
upper Ogallala Formation (Nicholson and Clebsch, 1961; Ash, 1963) 
generally agree with the lithologic profile presented in Plate A-2. Beneath 
the thin layer of topsoil, caliche is present in the uppermost vadose zone 
to a depth of 24-28 feet. Below this caliche layer, several supply well logs 
report penetration of a clay/shale zone, which was not observed in the 
F-29-la boring but may exist elsewhere in Section 29. As Plate A-2 
shows, R.T. Hicks Consultant's lithologic logs describe very fine grained 
sand and silt with thin layers of caliche between the surface and a depth 
of 24 feet and primarily a sand-silt to the total depth (102 feet). In the 
supply well logs, "sandstone" (which R.T. Hicks Consultants describes as 
"caliche") dominates the upper vadose zone to depth of about 25 feet; 
"sand" (which R.T. Hicks Consultants describes as "very fine grained 
sand-silt") dominates the lower vadose zone to a depth of about 65 feet. 

Plate A-3 (see Composite Profile 1), which is a composite lithologic 
profile based upon available data, is considered to adequately represent 
the texture of the vadose zone and upper saturated zone throughout 
Section 29. The driller's logs that describe a clay/shale zone below the 
uppermost caliche suggest the uppermost vadose zone could be locally 
finer-grained than described tn Plate A-2. 



Plate A-3 also contains a second composite profile representing an 
excavated soil profile in Section 29, which is representative of sites where 
ROC removed portions of the upper vadose zone during the abandon
ment program. In this profile, the upper 19 feet (the maximum reach of 
a backhoe) of sand and caliche is replaced with a loamy sand. As the 
loamy sand has a higher hydraulic conductivity than the caliche and 
sand it replaces, overstating depth of excavation is conservative of 
ground water quality from a modeling viewpoint. 

2.2 CHARACTERISTICS OF THE SATURATED ZONE IN SECTION 29 
The saturated zone is the Ogallala Aquifer. Plate A-2 characterizes the 
saturated zone as well-sorted, fine-grained sand with thin layers of 
caliche and cemented sand. The base of the Ogallala is seldom pen
etrated in or near Section 29. The single well log on file at the OSE that 
extends to the top of the "Red Bed" (Dockum Group) does not describe a 
basal sand and gravel unit that is characteristic of the Ogallala through
out Lea County and the High Plains in general (Nicholson and Clebsch, 
1961). The basal sand and gravel unit is probably present throughout 
the area, despite the lack of site-specific evidence. 

Based upon the lithology of the saturated zone, the number and spacing 
of supply wells, and tlie size and use of several of these wells (e.g. 12 
inches or more), R.T. Hicks Consultants believes that the hydraulic 
conductivity of the saturated zone in Section 29 is similar to that ob
served for the Ogallala Aquifer throughout the general area. McAda 
(1984) simulated water level declines using a two-dimensional digital 
model and employed hydraulic conductivity values of 51-75 feet/day 
(1.9 E-4 to 2.8 E-4 m/s) in the area. More recently, Musharrafieh and 
Chudnoff (1999) employed values for hydraulic conductivity within this 
area of interest between 81 and 100 ft/day for their simulation. Ac
cording to Freeze and Cherry (1979), these values correspond to clean 
sand, which agrees with the site lithologic description of. the saturated 
zone. 

For the Hobbs System sites, the saturated hydraulic conductivity of 
the uppermost saturated zone is assumed as 75 feet/day. 

To create a potentiometric surface map for the site, USGS gauging data 
from 2001-2002 was employed. Table A- l presents the water level data, 
and Plate A-4 is the result. Ground water flows east-southeast in Section 
29 under a hydraulic gradient of approximately 0.0036. Locally, within 
Section 29, ground water flows east. In general, ground water flow in 
Section 29 is concluded to be east-southeast with a hydraulic gradient of 
0.003. 



Plate A-5 presents two hydrographs of nearby USGS wells showing that 
ground water elevations near Section 29 have decreased by 10 feet since 
1985. Plate A - l shows the locations of these two wells: near the airport 
and at the southern city limit of Hobbs. 
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L o g g e r : 

Dr i l ler : 

Dri l l ing M e t h o d : 

Star t D a t e : 

E n d D a t e : 

D a v i d H a m i l t o n 

E a d e s Dr i l l ing 

A i r R o t a r y 

11/3/2004 
11/6/2004 

Depth 
(feet) 

Client: 
Rice Operating Company 

Project Name: 
Hobbs F-29-1A 

Location: 
T18S R38E 

Section 29, UnitF 

Description 

^."-feV. j j i i j '.gftik^-^f.-. 

Well ID: 

Lithology Comments Well Construction 

F-29-1a B-2-1 (99 feet), 
F-29-1a B-2-2 (72 feet) 

^ "77™ *̂?" -firr - vt vv 

Field data 

Depth Chloride mg/kg PID 

6.0 203 547 

11.0 174 1575 

16.0 106 1060 

21.0 73 1242 

22.0 78 1290 

26.0 91 1006 

31.0 83 1290 

36.0 85 403 

41.0 92 432 

46.0 92 354 

51.0 72 527 

56.0 87 479 

59.0 94 414 

0.0 Surface, 0 - 1 feet 

2.0 
4.0 
6.0 
8.0 

Caliche, clay, sand , moist, 1 -13 feet, Some 

hydrocarbon impact 

10.0 
12.0 
14.0 

Caliche, fine grained sand, silt, light tan, 

13 - 18 feet 
16.0 
18.0 Caliche, well indurated , 1 8 - 2 1 feet 

20.0 
22.0 

Caliche with some well indurated layers, 

2 1 - 2 4 feet 

24.0 
26.0 
28.0 
30.0 

Very fine grained sand, silt, light reddish tan, 
24 - 36 feet 

32.0 
34.0 
36.0 Some caliche, 36-36.5 feet \ " 

Some odor 

At 30 feet: 

Some hydrocarbon 

impact, 

strong odor 

38.0 
40.0 
42.0 

Very fine grained sand, silt, tan - red, 
36 .5 -48 feet 

44.0 
46.0 
48.0 Caliche layer, 48 - 48.5 feet 

50.0 
52.0 
54.0 
56.0 

Very fine grained sand, silt, tan - red, 
48.5 - 59 feet 

58.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 
72.0 
74.0 
76.0 
78.0 
80.0 

Very fine grained sand, silt, tan - red, 
5 9 - 102 feet 

82.0 

86.0 

90.0 
92.0 
94.0 
96.0 

98.0 
100.0 

At 59 feet: 

Bore collapsing, 

Probe is wet. 

Drilled with water 

below 59 feet 

Slump filled hole 

from 99-102 feet iliiiliiliiiiiiii Slump 

3 feet 

Hydrated 
bentonite, 
3-50 feet 

Sand, 
50-74 feet 

Screen 
52-72 feet 

Hydrated 
bentonite, 
74-92 feel 

Sand, 
92-99 feet 

Screen 94 
99 feet 

102.0 

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

Albuquerque, NM 87104 
505-266-5004 

Hobbs F-29-1A Site 

Monitoring Well Boring 

Plate A-2 

O c t o b e r 2 0 0 5 



Client: 

HYDRUS-1 D Profiles Rice Operating Company 

Project Name: 

1-29 EOL Boot 

Location: 

T18S R38E 

Section 29 

'1-..' 

Depth 

(feet) Description 

Composite 

Profile Description 

Excavated 

Profile 

Depth 

(feet) 

0.0 Sandy loam, 0 - 2 feet Sandy loam 0-1 feet 0.0 

2.0 2.0 

4.0 SS 4.0 

6.0 1 6.0 

8.0 Sand, caliche, 2-17 feet i Loamy sand, 1-19 feet 8.0 

10.0 $ 
Loamy sand, 1-19 feet 

10.0 

12.0 ......... • i l l l l l l l l l l l 12.0 

14.0 A W . V . W . V . W . W > . V . 
. " . V A V A V . ' . W A S V . W . 14.0 

16.0 Caliche, 17-19 feet 16.0 

18.0 Sand, silt 19-20feet Sand, silt 19-20feet 18.0 

20.0 Caliche, 20-22 feet Caliche, 20-22 feet 20.0 

22.0 n H m n n fgii 22.0 

24.0 
1 
. 24.0 

26.0 Sand, silt 22-34 feet Sand, silt 22-34 feet 26.0 

28.0 
Sand, silt 22-34 feet 

1 
Sand, silt 22-34 feet 

28.0 

30.0 BWIiSil _ Blliifeliplilplsi! 30.0 

32.0 1 32.0 

34.0 Caliche, 34-35 feet Caliche, 34-35 feet 34.0 

36.0 36.0 

38.0 Sand, silt, 35-45 feet Sand, silt, 35-45 feet 
38.0 

40.0 
Sand, silt, 35-45 feet 

r̂ p81|iPKS w 
Sand, silt, 35-45 feet 

ililillfilliifiSiiili 40.0 

42.0 42.0 

44.0 Sand , caliche, 45-47 feet L 

•• 
Sand , caliche, 45-47 feet vl"."«* v "̂ "l#«v 

. w . i m v w w i . w / . 44.0 

46.0 

• r 
46.0 

48.0 
m$ 

48.0 

50.0 50.0 

52.0 Sand, silt, 47-59 feet Sand, silt, 47-59 feet 52.0 

54.0 54.0 

56.0 56.0 

58.0 t 58.0 

60.0 60.0 

R.T. Hicks Consultants, L td 

90] Rio Grande Blvd N W Suite F-142 
Section 29 Sites Plate A-3 

Albuquerque, N M 87104 
505-266-5004 

Hydrus Profiles Developed 

from Exploratory Borings 
October, 2005 





USGS 324120103075201 19S.38E.03.232321 

3555 » 

3550 «, 

3515 

3540 

1985 1390 1995 2000 
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Albuquerque, New Mexico 87104 

USGS Hydrographs 

Rice Operating Company 

Plate A-5 

October 2005 





EXHIBIT A-l 



FormWR-Z3 STATE ENGINEEE OFFICE F i t L D E N G R LOG 

WELL RECORD 
INSXRUCTIONS: This form should be executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of tbe State Engineer. A l l sections, except Section 5, sball be answered as completely and 
j^uxately '"as' possible wben aay well is drilled, repaired or deepened. When this form, is used as a plugging 
Record, only Section LA and Section 5 need be completed. 

Section 1 
(A) Owner of well 

Street aad Ktimbpr . 3-519 

Gity i!2M£ — 

KOFAE OIL ?^CL. "<• T-'RITLLMG 

State 

Well was drilled under Pennit Wo. 

State 

sy 
.and is loeafed in the 

% of Se.ctiqn_12 Twp. 1 8 ".Ege-

fB) Drilling Contractor 

Sheet and Number H ' X 6^7 

.License No— D-4 6 

EOBBS City 

Drilling \vas commenced_ 

'Erilling was completed— 

i!!;S't'ate . 
MARCH 1S- 70. 
MRCH 2^ 

igleyation at top of casing "in feet above sea level 

'Sjtjjte whether well is; shallow or artesian. i f - l lov . ' 

sfptsl--depth of -yrf) 1 2 0 ' 

AP, 

. %&• . 
; r>epUi in F^et Thickjpess jn. 

Feet 
Description of "VTater-Bearip^ Fopiiatibif 

. %&• . 
•From -T° • 

Thickjpess jn. 
Feet 

Description of "VTater-Bearip^ Fopiiatibif 

1 — • U'S"" • • 9 2 - 44 • ser-ri • v a t e r • 

7. • • • 120 - 6 • 0 -water • • - - ... . . 

•3 — . .. ... - • - — • I - .• - - —. -

i - : - -

RECORD QF CASING 

P9 • Pounds :' Threads ; Depth -

Type Shoe 
v." . .".. . ' .". . . .".: .: .$^brg$>&is".. .~™ 

P9 • 
It. . . ;. in !. .X9P. . .. 

Type Shoe 
- To -

..23-... . J. .10. . : i :. .1.2.0... '1 2!) ' none '.7, i?o T"". '" ' 
i 

......... 

; 

• I>t-i.tl. ,m Fee;. i .Diameter... 
;Hole in in. 

Tops . 
.Clay 

No. Sacks q̂f 
r Ceaijyrt' 

Methods Used-

§e5tiorj;5i ' ;_ , ; i 

%rn.e ,of plugging Gqntracto r—;__— 

..SM?.1 M$ %WM\:L. ....... .1 77. 
.of Ciay .us.«d..-, _ _|on^,P^'.^wghap,u|^ 

Plugging jmethod usee! ; j — 

Plugging approved by: • 

PLUGGING ipCCRD / 

: : fjicenge •J?.o._ 

Siate_ 

LJ._ 1... ..-Type . ci£ jedu^a^g 

:j)at<: Plugged.: 

Cement" Plugs were placed as follows:' 

!'Basin: Supc""' '.wr -

'• rFC)fi 1trSE.OF^TA^^GIIffi^. 'qi^T ; 

Date Received—: -f? ;'_,•'—v;v '."-"i—mn—'--

No. 
lH",ith. of "Plug ' 

No. S^cks Ueed No. 
- From - ... To •• 

No. S^cks Ueed 

•;,;:<,:;-«: 

• I I " II' r 

Use Ou^J3 



| 

Sefction 6 

-pas" 

LOS ORWELL----*-

3 
sbt-tQiiGq f f - £2 

' O T 
114 

. 1 . ' ; 

"brown 

3£nvffll 

JbrowrT 

r,.,T,i,.".,'5r-

s f f - f t n 

sapff "W1 

>.K:;.<f':lKvr ;,'vr :;."-r-c-.,'giM.i-. - ; . s"v 

• f rah H <-;; :BJ!-; ID st,.,-,' • Tjc.-n.-. ve.- • — 

The unffefSgnedfbereby certifies that, to the best of his knowledge and belief, the foregoing is a true and 
- «•.»:>, -•toui'i.'jr.f.w.; - • ' " - - • 

! j \ f ; jT;);S /,v„™ coiuwCuScq JS"" 

grisiH r=!i'r; ^ K i j j p j j ; . - - • — - - - -

;v) 0»w& *-'i A « ! " " " • - " - -
gsG.r>o!.r , 
;.r,c.?j;.!.j' ' s i vsc.fK'-r: ; v <M.K; vi&jyijr ijs;.rf p-v csnyiiisrsq-

.̂ \.EJT KECOHD 

IT 



Form WR-23 

FIELD ENGR. LOS 
SHELL OIL OO. 

STATE ENGINEER OFFICE 

WELL RECORD 

NaT-

INSTRUCTIONS: This f o r m should be executed in triphcate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. A l l sections, except Section 5, shall be answered as completely and 
accurately as possible when any we l l is drilled, repaired or deepened. When this fo rm is used as "a plugging 
record, Qnly. Section I A and Section B need be completed. 

Section 1 
(A) Owner of \veKJZiPXT-M-JXniLlXm-U^£41{.r, IntU 

Street and Number.^, 0, BOX.. 6ZB5 

City _ J 0 £ Z S £ - l State -JTfi-Kafi-

Well was drilled under Permit No Lx&33Z _and is located in the 

% of Section_JS- Twp.- . i f iL .S . R g e ^ S _ J E L _ _ 

(B) Dr i l l ing C ^ n t r a c l o r J } } ] m M J r j x t h e t & License No. J i ' - f i r i i L -

Street and Number-. R i , tL i ^. .B0JL--8£Z- . 

City M0-bhs,^8^dC. State Kem^M£JtU3SL^. 

D r i l l i n g was commenced... 

D r i l l i n g was completed—.. 
(PJat of G40 acres) 

Elevation at top of casing i n ieet above sea level __ 

State whether well is shallow or artesian i^<xll<>^> 

19 

_Total depth of vreXLJJJL. 

Section 2 PR1NC1PA1 WATER-BEARING STRATA 

_Depth to water upon completiori—«fi_ 

No. 
Depth 

From 

in Feet 

To 

Thickness in 
Feet 

Description of Water-Bearing Format ion 

1 

2 

iO 68 SS Bnndj uater 1 

2 82 110 18 sand 
3 

4 

S 

Section 3 RECORD OF CASING 

Dia 
in . 

Pounds 
I t . 

Threads " 
i n 

Depth 
Feet Type Shoe 

Perforat ions Dia 
in . 

Pounds 
I t . 

Threads " 
i n Top Bottom 

Feet Type Shoe 
From To 

7 £1 10 0 91 open . <Ja.5 . .. 91.0 

Section 4 RECORD OF MUDDING AND CEMENTING 

'Depth in Feet 
From To 

Diameter 
Hole in in. 

Tons 
Clay 

No. Saclcs of 
Cement Methods Used 

Section 5 

Name of Plugging Contractor 

Street and Number : 

Tons of Clay used Tons of Roughage used 

Plugging method used, — 

Plugging approved b y : 

PLUGGING RECORD 

-License No._ 

City_ States 

-Type o£ roughage_ 

_Date PluggerL _19_ 

Cement Plugs were placed as fol lows: 

Basin Supervisor 

FOR USE OF !.;TA':'!i M G O p p R ONLY 

Date Received . — 
) y -o 

No. 
Depth of Plug 

No. of Sacks Used No. 
F rom To 

No. of Sacks Used 



Section 6 LOG OF WELL 

X>eptli w T t t t Thickness 
in Feet Color Type ot Material Encountered • . • 

From To 
Thickness 

in Feet Color Type ot Material Encountered • . • 

o 6 8 surfnae soil 

6 21 in caliche 

21 >o 19 tsstnd, tlaht 

AO es 28 $Q7\C, mater 

24 eand, "fct0ft.fi 

OS 110 Band 

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

Well Driller 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) O w n r r n f r f O i l F i e l d R e n t a l S e r v i c e C o . 
Street or Post Office Address _ 131.2 K i o w a 
City and State Hobbf ; , Hew MRYino Sfl?,40_ 

Owner';; WelJ No.. L -8716 

Well xvas drilled under Pennit No T.-87J.f i . and i:; located tn the; 

. Range 
3C s<r-£. _N.M.P.M. 14 1 l t " Vt P b J _ IS J S £ _ _ 'A of Section _ J L 6 _ Township JS- S 

b. Tract No 8 of Map No of the F i r s t U n i t , o f C o l l e g e P a r k I n d u s t r i a l 

c. Lot No.. . of Block No. .of the_ 
Subdivision, recorded in _ - L e f t . County. 

d. X=_ 
the. 

. feet, Y=_ . feet, N.M. Coordinate System. 

(B) Drillinu Contractor A b b o t t B r o s . D r i l l i n g . License Nn W D - 4 6 

Address P . O . B o x 6 3 7 , H o b b s , Hew M e x i c o 8 8 2 4 0 

. Zone in 
_ Grant. 

Drillint Berjan 1/7.1/R?. 

Elevation of land surface or — 

Completed 3 / 2 4 / R 2 Type tnnl.̂  C a b l e 

at well is ft. Total depth of well 

Completed well is © shatlow O . artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size of hole 9_d___in. 

13 Q ft . 

Depth lo water upon completion of well 4 9 ft. 

Depth in Feet Thickness 
Ln Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
Ln Feet Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

q? 4T Sand 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
pej foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe Perforations Diameter 

(inches) 
Pounds 
pej foot 

Threads 
per in. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

6 5 / 8 I T 1 n -n? N o n p 54 132 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plu t̂Linc Method 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received 2 g ? 1 9 g 2 

File Mn . . .L-8716 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL_ 

I te PTC . Location No 18 • 38 • 20 . 213344 



Section 6. LOG OF HOLE 

Depth 

From 

in Feet 

To 
Thickness 

in Feel Color and Type of Materia] Encountered 

0 3 3 S u r f a c e s o i l 

3 26 23 C a l i c h e 

26 49 23 S a n d - t i g h t 

49 q?. 43 Rnnri-watP.r 

] 1 0 1ft R a n d - r i ah t 

n n 1 1 ft a Snnr l — rnrrV 

12 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, tlie foregoing is a true and correct record of the above 
described hole. 

Driller - 3 / < f _ 

INSTRUCTIONS: This for-" should be executed in triplicate, preferably typewritten, and submitted !- " - appropriate district office 
of the State Engineer. A .tions, except Section 5, shall be answered as completely and accural " possible when 'any well is 
drilled, repaired or deepen .̂. • A'hen this form ifi used as £ plugging record, only Section I (a) and Section need bc completed. 



Revised June l'll'l 

STATE ENGINEER OFFICE 

WELL RECORD 

Section ] . GENERAL INFORMATION 

£iH.D FNGR.. \M 

( A ) Owner of weli -
Street or Post Office Address U16-W. &>U>atk(liJ_ 

City and Stale Hobb&, • NM SiUSL-

Owner's Well No. . 

Well was drilled under Permit No.. i.-mi . and is located in the: 

b. Tract No.. 

'/ W % SW % NE M of Sec lion 70 Township US 

9 

. Range 3 SE N.M.P.M. 

. of Map No. of t he . 

c. Lot No.. . of Block No. 

Subdivision, recorded i n _ -ieo-
_of the. 1 C o U & Q Z V a A k J n d u i t M X L t 

County. 

d. X = . 
the . 

. feet, Y= . feel, N . M . Coordinate System- . Zone in 

_ Grant. 

(11) Drilling Contractor „ 

Address _ 

ULWUJ'A. VnlWbxo, . License Nn WVZ&l 

Z601 W. BoideA Hobh6. M UUO 

Drilling Began . 

Elevation of bnd surface or . 

Completed ^ ~ ^ 2 Type tools tnlcon^ size of hole ...t\j...m. 

at well is f t . Total depth or wel l__L2iJ f t . 

Completed well is £-1 shallow C a r t e s i a n . Depth to water upon completion of well 54 R. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bear ing Formation 

Estimated Yie ld 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bear ing Formation 

Estimated Yie ld 
(gallons per minute) 

54 720 66 4 and £ Aanditont i t 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot ..' 

Threads 
per in . 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforaijons Diameter 

(inches) 
Pounds 
per foot ..' 

Threads 
per in . Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

5% UOFVC -7 no ' 127. 700 no. 

Section A. RECORD OF MUDDING A N D CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 
From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

-

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging M c t h o d _ 

Date Well-Plugged-
Plugging approved by: 

State Engineer Representative 

No. 
' ' Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

• 1 
2 

3 

4 

FOR USE OF STATE ENGINEER ONLY 

Date Received 

FUe No._ 

July 9, 1982 

L-8851 . Use. 

Quad 

D & S 

FWL . 

I S . 3 8 . 2 Q . 2 3 1 4 1 
.Location No 

Temp , o n r i . E . C o r n e r -



Section 6. LOG OF HOLE 

Depth 
From 

in Feet 
To 

Thickness 
in Feet Color and Type of Material Encountered 

0 z z Zapi oil 

2 3S 36 caZLcht 

H 60 ll icmd £ icuiditone. 

60 6t 6 h&Jvd /md wck iand S ianditont 

bl na 52 iand, think Lxythi o{, iand&tnne. 

.... 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

L-nsi h,ch 

The undersigned hereby certifies that, to" the best of his knowledge and belief, the. foregoing h ^ r / e z j i d correct record of the above 
described hole. 

JKTRUCTJONS: This forr-
of the State Engineer. Al 
drilled, repaired or deepened. 

:'iouJd executed in triplicares preferably jypevyrjUen, and submiacd ir - app7omi2ie district office 
: ons, except Section 5, shall be ensweied as completely and accurate- }OSsi$c when any well js 
« hen this form is used as a pluming Tecord, only Section 1 (nj and Section i ieed be completed. 

I.f 



Revised June 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well. Sig Horn Tank Haital 
Street or Post Office Address 2159 r-Jiench V>i* 

City and State tMiti^JMJMM-

Owncr's Well Nc 

±JML Well was drilled under Pennit No._ 

a '/« '/< MF '4 Uf of Section. 

. and is located in the: 

_ Township __ i iLS__ Range ME_ _N.M.P.M. 

1). Tract No.. of Map No. of the _ 

c. Lot No._ . of Bloc):.No. _of ihe_ 
Subdivision, recorded in_ . County. 

d. X= . 
the. 

. feet, Y= . feet, N.M. Coordinate System^ . Zone in 
_ Grant. 

(B) Drillinf, Contractor. 

Address ., 

. License No.___ilfQ£jL2_ 

-UobUy-miMUQ 
7-9- 7-10-£2 

Drilling Began . Completed 

Elevation of land surface or -

Completed well is 5p shallow artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Type tools b u t t o n — t i t Size of h o l c _ £ I j in. 

at well is ft . Total depth of w>-li f t . 

Depth to water upon completion of well 5Z f f-

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

60 10S At iand S ianditonz 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(leer) Type of Shoe Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(leer) Type of Shoe 

From To 

Sk UOFVC 0 UD UO 100 7Z0 

Section 4. RECORD OF MUDDING AND CEMENTING 
Deplh in Feet Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method _ 
Date Well Plugged-
Plugging approved by: 

Stale Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

I 
2 

3 
A 

Dote Received Augus t 23, 1982 

L-8867 
File No_ 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL 

Use_ D & S

 : Location No 

FSL_ 

18.38.29.22244 



Section 6. LOG OF HOLE 

Dcptli 

From 

in Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

0 17 Z7 cnLLchz 

17 ll 6 qniuj c&uj 

33 35 I hand Atd nock 

35 m 47 IZ iand 

47 -65 16 iand & icuiditone. 

63 67 4 - hand Azd /Lock 

67 TOS • 4) iand t ianditont 

10S UO U hatid AZ.d nock 

- • >••' • ' ".' 

. . . . ^ 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

C O 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true amd correct record of the above 
described hole. 

Driller 
ij 

INSTRUCTIONS: This forfn should be executed in triplicate, preferably typewritten, and submilied to.'1"- appropriate district office 
. uf the State Engineer. All 3ns, except Section 5, shall be answered as completely and accurate^ >ossibie *vhenany v/ell is 
drilled, repaired or deepens. en this form is used as a plugring record, only Section 1 (a) and Section cd be completed. 

rr 



Form "WTt-M STATE ENGINEER OFFICE 

WELL RECORD 
HEI 

ENSTfiUCTiONS: This form should be executed in triplicate, preferably typewritten, and submitted to tlie 
nearest district office of tbe State Engineer. A l l sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When Ibis torm is used as a plugging 
record, ojrily Section IA and Section 5 need be completed. 

Section 1 
(A) Owner o£ welL 

Street and Number. 

City _ , . 

' a r i l ! ; n t . a l 

'307. 306 

•'Dubs , State 

Well was drilled under Pennit No.._L.-7_D_Q5. 

_.CS Vi §]'i_Vi...j2X Vi of Section.._.?£ 

(B) Drilling Contractor._Ls_J 

Street and Number l i 0 ' A 

City 

• US 

_ . and is located in tlie 

Twp..JL££ Ege. ? ri: _ 
i i i i te License Ko._J_Lli: 

56 

Hobbs. 

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level_ 

Drilling was commenced ££LL»_JL4.i 

Drilling was completed_ O c t . 18 

State _ew. ICQ 

19.22-

—Total deptb of WPH 15 0 

Slate whether well is shallow or artesian h a l l CM 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth to water upon. completion. JLQ_ 

Mo. 
Depth 

F r o m 

in Feet 

To 

Thickness in 
Feet 

Description of W'ater-BearinE Formation 

1 60 150 ? ••• S&yic. send .T-cck 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
i n . 

" Pounds 
. f t . 

Threads 
i n 

Depth 
Teet Type Shoe 

Perforations Dia 
i n . 

" Pounds 
. f t . 

Threads 
i n Top Bottom 

Teet Type Shoe 
From To 

. n 8 0 ISO 150 . n o n e nn 1 so 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole i n i n . 

Tons 
Clay 

No. Sacks of 
Cement 

Methods Used 
Prom To 

Diameter 
Hole i n i n . 

Tons 
Clay 

No. Sacks of 
Cement 

Methods Used 

• 

Section 5 

Name of Plugging Contractor 

Street and Number , 

Tons of Clay used _Tons of Roughage used. 

Plugging method used . 

Plugging approved by, 

, .Basin. Sjuffcrvisor 

PLUGGING RECORD 

-License No.. 

City.. Statei 

Type of roughage_ 

JDate Plugged _L9_ 
Cement Plugs were placed as follows: 

FOR USE OF 

Date Received 

STATE B^EgjSj l ONLY 

File No. 

IS :8 W ^ 0 

No. 
Depth of P lug 

Wo. of Sacks Used No. 
From To 

Wo. of Sacks Used 

Use. ..Location No. 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
in Feet Color Type of Material Kucountered 

From To 

Thickness 
in Feet Color Type of Material Kucountered 

0 • 2 Brown J o i l '\. rock 

• 
27 25 '. h i uh Caliche & rock 

?7 10 Ore v ; ? . sn . iv a l l e l e 

ri 43 6 t: Band rock 
- » n 

-4 ^ 60 17 Red 

60 140 so 

•• 
Sertfl.' sand rock s h e l l s 

140 150. 10 Grey Sard, course 

The undersigned hereby certifies that, to the best of his knowledge arid belief, the foregoing is a true and, 
reet record of the above described well 

L - lobs hock 



Revised June 1972 

(A) Owner of well . 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Southwestern D r i l l i n g Mud 

FIELD mm. is& 

Street or Post Office Address P - 0 » B o x 24-77 
Owner's Weli Mo. -

City and state M i d l a n d , Texas 79701 

Well was drilled under Perrnii No L-7570 and is located in the: 

2 'A SW y, SV) ya SW y„ o ( S e c | i o A 29 Township 1 8 S r, . J n l , e_ 38E .N.M.P.M. 

b. Tract Ho.. . of Map No. _ of the . 

c, Lot No.. . of Block No.. _of the 
Subdivision, recorded fn liQB. .County. 

d. X = . 
the. 

. feet, Y=_ _ feet, N.M. Coordinate System. . Zone in 
_ Grant. 

( B ) ririHi,,_r; r W r a r t n r A ^ t l O t t T T T O R . 

Address V . V ) . Timr 6 ^ 7 , HnTi "hp, WPW M P T I o n • Rfi?4-0 

- License No,_ 

Drilling Began 6 / 2 1 / 7 6 Completed 6 / 2 2 / 7 6 Type tools C a ] } l e _ _ _ 

Elevation of land surface or . at weli is f t . Total depth of well 

Size of hole. 

1 2 2 . 

Completed well is ® Shallow Cartesian. Depth to watei upon completion of well 

Section 2: PRINCIPAL WATER-BEARING STRATA 

- f t . 

. f t . 

Depth in Feet Tliickjiess 
irt Feet Description of Water-Bearing Formation 

Estimated Yie ld 
(gallons per minute) From To 

Tliickjiess 
irt Feet Description of Water-Bearing Formation 

Estimated Yie ld 
(gallons per minute) 

4-8 122 74 

. . . . . . 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Founds 
per f o o t 

Threads 
per i n . 

Depth i n Feet Length 
(feet) 

Type of ShDe 
Perforations Diameter 

(inches) 
Founds 
per f o o t 

Threads 
per i n . Top Bottom 

Length 
(feet) 

Type of ShDe 
From T o 

6 5/8 15 welded 0 122 122 none 79 122 

Section A. RECORD OF MUDDING AND CEMENTING 
DEP Ui in Feet . Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

Method of PJacement 
From To 

. Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of PJacement 

Section 1 PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging Method—_ 
Date Well Plugged 
Plugging approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

No. 
Top Bottom of Cement 

! 
2 • 
3 
4 

Date Received 

File No.. 

FOR USE..OF STATE ENGINEER ONLY 

Quad 

Use. ^rl^_J Location No 

F1VL FSL. 



Section 6. LOG OF HOLE 

Dentil 

From 

in Feet 

To 

Thickness 
in Feet Color and Type of Material Encountered 

_ 0 2 2 Surface s o i l 

2 35 33 ' Caliche 

. . .35 48 13 Sand-Tight 

48 116 68 Sand-viater 

.116 - 122 6 Sand-i ieht 

Section 7. REMARKS AND A D D I T I O N A L INFORMATION 

• o 

" |1 L-15 7D back 

Tile undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 

Driller / / , , 

INSTRUCTIONS: This ic \ou ld be executed in triplicate, preferably typewrit'.en, -and submiitcd t appropriate district office 

of the State Engineer. Ai -ions, except Stction 5, shal! be answered as completely and accura k possible when any well is 

drilled, repaired or deepened When this fonn is used as 2 plunging record, only Section )(a) and Section I need be completed. 



Jlcvbcd Jun* 1 972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section I . GENERAL INFORMATION 

(A) Owner of well Texland Petroleum- Hobbs LLC 
: Address 777 main s f - - - " 
Fort Worth T>: 76102 

street or Post office address 777 main street su i t e 3200 
City and State. 

Owner's Well No. 

Well was drilled under Permit Nn L - l l 176 E x p l o r e and it located in the: 

a.Sf V- _ . NW. ' / . _ M 5E ' V, ofSection_25 Township I S s o u t h Rnnpr 38 pas t N M H : 

b. Tract No._ . of Map No.. of the . 

c. Lot No . of Block No. 
Subdivision, recorded in.. Lea 

.of the_ 
. County. 

A. X= . 
Hie. 

. feet, Y=_ -feet, N.M. Coordinate System- . Zont in 
_ Grant. 

(fl) Drilling Contractor 

Adrire»P0 Roy i^q^ 

Robinson D r i11i n n . License N o . _ 0 _ J / ± 9 i 

Seminole TX 7Q3fin 

Drilling Began 7 - 3 1 - 0 1 Completed -01 ." Type tools R o t a r y 

Elevation of land surface or _ .at well is_ . ft . Total depth of well. 

Size n f h n l i - 1 8 [ n 

2 20 „ 

Completed well is IK] shallow O artesian. Depth to water upon completion of well-

Section 2. PRINCIPAL WATER-BEARING STRATA 

65 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

111 210 99 Sand & Gravel Unknown' 

Section 3. RECORD OF CASING-

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations • Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom " 

Length 
(feet) Type of Shoe 

From To 

12 3 / « Welded + 1 220 221 none ,125 215 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement • Method of Placement 

From To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement • Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 

Jy jL 

Plugging Method _ 
Date Well Plugged-
PJugginc approved by: 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 • 
2 
3 
4 

Date Received 0 2J/OfOf 
FOR USE OF STATE ENGINEER ONLY 

.Use. 

Quad 

S£0 
FWL FSL_ 

. Loca.ion »~ ) % ^ > - V / V ^ 5 



Section 6. LOC OF HOLE 

Depth in F. Thickness 
in Feet 

Color and Type of Mate'. jcountered 
From To 

Thickness 
in Feet 

Color and Type of Mate'. jcountered 

0 2 2 TOpsoil 

1 4 2 Rock 

1 18 14 C a 1i c h i 

18 21 3 Rock 

21 28 7 Cal i c h i 

28 52 21 Sandy clay with.Rock Ledues 

52 108 56 Sand w i t h sandstone streaks 

108 111 3 Rock 

111 210 99 Sand&Gravel 

- 210 215 5 ' Sanriv-. -c'l av 

215 220 5 Red Bed 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

L - 1} I 7/ back 

The undersigned hereby certifies that, to Ihc best of his knowledge and belief, ihc/oregtftnB u a true and correct record of the aboi 
described hole. 

Driller 

INSTRUCTIONS'. This form should bc executed in triplicate, preferably typewritten, and submitted.to the appropriate distric! offi, 
of rhe Stale Engineer. All sections, cIL-cpl Section 5, shall be answered as completely and accurately as possible when any well 
drilled, repaired.or deepened. When this form is used as a plugging recoid, only Section 1(a) and Seclion 5 need be completed. 



(This form to lie er**cut*Kl in triplicate) 

WELL RECORD 

.Dale oi Receipt... 

Kamt of perrmtieti, 

SLrcct or P. O. i City uml State /'rimrgnt.j . 

1. Well locatiun and description: The ^ i s A ^ j j i l : — w e l l is located 

Vi of Section 

casing above sea level, 

depth to water,upon completion, 

and completed '^Z*?.~zZ 

Township . 1£ 3 ..JILL.. Elevation uf tup of 

feet; diameter oi hole, inches; total depth, iXfi., feet; 

. feet; dr i l l ing was commcDCcd i ^ T . ^ L ^ ^ . .., 19 . 

—ZT-iri^. , , 19 ; nnme of drilling contractor _ 

AddreGs, . 3CLj ''-T ; Driller's Uccnst Ho. 

2, Principal "Weter-l; Earing Strata," 

EcpUi In Feci 
To 

No. 1. 70 35 ". ed 6;ai'i course 
No. 2 *S 10 i:ed Bant: con; so- hard 

No. 3 i-7 3 cent* coarse hard 

No. i 

No. 5 

3. Casing Record: 

Depth nf Cwlnr «r I i n e l Fret ol 

In luclras W 11. per inch Top 3ottuja Cualaf Type • ! Shoe From To 

7 2i; 10 &7 aone 7 ?5'7 

d. I f above construction replaces old well to bc abandoned, give location: ^1 , ,—y t l ^ 

of Section , Township , Range ; name and address of plugging contractor, 

date of plugging . . W-—.--l describe how wel) was plugged: 



li 

-5. Z-og o l Well : 

l T f r l l l To 
TuUkneAS 

Pwcrlptlim ol Kcn"ali»u 

e I 1 

<* 
5 Clear.-de rocic herd 

L- 2k 

3t' 5 fir.rdc 

3 v - 7C sftvia course. 

70 75 £.' 

75 •~5 10 2i-L"-;i csurnc hard 

G7 3 c- a u course hard 

- 3 . : " ' : ' . ' ; '. '.' 

The undersigned hereby certifies that, to tlie "best of his knowledge and belief, the foregoing 16 a true 

correct record of tbe above described "well. 

Instructions 

This form BhaU be executed, preferably typewritten, in triplicate and filed wi th tbe State Engineer's Office at 

Eoswcii, New Mexico, within. 10 days after drilling has been completed. X)ata .on water-bearing strata and on s l l 

formations encountered should be as complete nnd accurate as possible. 



Form WB-23 

FIELD ENGR.'LOS 
STATE ENGINEEE OEFJCE 

WELL RECORD 
INSTRUCTIONS: This f o r m should be executed i n tr iplicate, preferably typewrit ten, and submitted to the 
nearest district office of the State Engineer, A l l sections, except Seetion 5, shall be answered as completely and 
accurately as possible when any wel l is drilled, repaired or deepened. When this f o r m is used as a plugging 
record, ordy Section I A and Section 5 need be completed^ 

Section J 
(A) Owner of well-

Street and Number, 

Amrcrada Petroleum Corp. 
Drawer D 

Monument, City _ 

Well was drilled under Permit Mo.Jl~5849_ 
SE , S E 

State NPVS Mexico 

(B) Dri l l ing Contractor. 

Street and Wumber 

City 

and is located i n the 

V4 % of Section...!. Twp.. R g e . „ 
0 . R» I/lusslewidtp T . „ V,'D99 
BDX ~5& 

-License No.. 

Hob"bs. 

Dri l l ing was commenced ? 3 ^ 1 _ _ i £ l _ 

State K P < I M p x l o 0 

(Plat of 040 acres) 
'Dr i l l ing was completed •Jet). 12 , 

19„ 

IS. 66 

Elevation at top of casing in feet above sea level Dnkown 

.Shallow 
.Tota l depth of w e l L 38 

State whether w e l l is shallow or artesian 

Section 2 PRINCIPAL WATER-BEARING STRATA 

Depth to water upon completion_2^t_ 

No. 
Depth in Teet Thiclcness in 

Feet 
Description of Water-Bearing Formation No. 

F rom 

Thiclcness in 
Feet 

Description of Water-Bearing Formation 

1 34 38 4 Sand & sand rook 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

D l a 
i n . 

Pounds 
. i t . 

Threads 
m 

Depth 
Teet Type Shoe 

Pertbrptions D l a 
i n . 

Pounds 
. i t . 

Threads 
m Top Bottom 

Teet Type Shoe 
J^om To 

> 5/8 18. none 0 20 20 Hons None 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth i n Teet Diameter 
Hole i n i n . 

Tons 
Clay 

Ho. Sacks o i 
Cement Methods Used 

F r o m To 

Diameter 
Hole i n i n . 

Tons 
Clay 

Ho. Sacks o i 
Cement Methods Used 

0 20 8 1 | yds.. Dump remix around cas ing 

Section 5 

Name of Plugging Contractor _ 

Street and Number 

Tons of Clay used. .,,. Tons of ftoughage used 

Plugging method used . __: :. 

Plugging approved by: 

Basin Supervisor 

FOB. "USE OF STATE KHohhiKK .O.'K-Y 

Date Received , " " ' ' ""' ' •" • ^ \j_ 

PLUGGING RECORD 

City . 

_JLi6ense No.. 

S t a t e _ _ _ _ _ 

_Type of roughage 

JDate Plugged!. _ 1 9 _ 

Cement. Plugs were placed as fol lows: 

L- G(,b 

No. 
Depth of Plug 

JNo. of Sacks Used No. 
I r o m To 

JNo. of Sacks Used 

. . .—__ _ 

— 

Fi le N .Location N 



Section 6 LOG OF WELL 

Depth 
From 

iu Feet 

To 

Thickness 
in Feet Color Type oi Material Encountered 

0 2 2 Brown Soil &-"roct 
2 • 5 - 3 White Callone rook ..' . 

5 20 15 ' Whits Caliche 

20 25 5 White • Callohe rook 

29 4 Gray- Sandy ahal* & caliche rock 

29 33 9 Grey • Sand & sand rook 

The undersigned hereby certifies that, to the best of his knowledge arid belief, the foregoing is a true and 
reet record of the above described well v n / . s 

'.MM 

r i " . 



form WB-IS STATE ENG1NEEB OFFICE •;. 

WELL RECORD 
INST!RUCT30NS: This fo rm should he executed in triplicate, preferably typewritten, and submitted to the 
nearest district office of the State Engineer. A l l sections, except Section 5, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this f o r m is used as a plugging 
record, only Section I A ' and Section 5 need be completed. 

Section 1 • 
(A) Owner of well „..M.™r^QlLl°SlZ^..lno±_r 

Street and Number Aggg. 

City Sobba, state £r6u Mexioo 

Well was drilled under Permit No k^QtfSA. and is located in the 

5,_y,_y, _._£«)/.. Vi of Section... SB _Twp iSS.._.Rge._._.^S| ,..._ 

.(B) Dri l l ing C o n t r a c t o r . ^ » 5 j _ M W A l f f l * 1 4 2 License No._.J*5.J!=L 

Street and Number 

City RobbBtJS: state Jf&>Ji^iP.°. 

Dril l ing was commenced.. 

Dri l l ing was completed 

19_55_ 

(Plat o( G40 acres) 

Elevation at top o£ casing in feet above sea level . . 

State whether we l l is shallow or artesian.. 

....Total depth of w e l L 100 

..Depth to water upon complet ion. •50 

Section 2 PRINCIPAL WATER-BEARING STRATA 

.Depth in Feet 
From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

40 80 40 SanS S aand rook 

3 

5 

Section 3 RECORD OF CASING 

Dia 
in . 

Pounds 
ft. 

Threads 
i n 

Depth 
Teet Type Shoe 

Perforpiions 
Dia 
in . 

Pounds 
ft. 

Threads 
i n Top Bottom 

Teet Type Shoe 
From To 

e 5/a 18 e 0 200 100 Collar 70 100 

Section 4 RECORD OF MUDDING AND CEMENTING 

I>epth i n Feet Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks ol 
Cement 

Methods Used 
From To 

Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks ol 
Cement 

Methods Used 

Section 5 

Name of Plugging Contractor. 

Street and Number— — 

Tons of Clay used Tons of Roughage used. 

Plugging method used 

Plugging approved by: 

PLUGGING RECORD 

City_ 

Basin Supervisor 

FOR USE OF STAT^'EHGINEEB. ̂ ^ y : ; j 

Date Received 1 " '-' r> SO. inr 

pile No 

_License No.. 

State: 

.Type of roughage. 

.Date Plugged.. . 19 . 

•Cement Plugs were placed as fol lows: 

No. 
Depth o£. Plug 

Ho. of Sacks Used No. 
From To 

Ho. of Sacks Used 

.Use 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
' in Feet Color Type o! Material Encountered 

From To 

Thickness 
' in Feet Color Type o! Material Encountered 

0 ? 7 Soil 

J 28 9,7 .Vhite Oaleohia & rook 

28 35 7 Orel/ Sandu shale 

35 40 5 Ttrnwn Qmxrtrite 

40 80 40 Red Sand A sand rack 

8D WO SO Red Sand, fins 

• 

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 



( T l i i x form to Im esccntecf i n t r i p l i c a t e ) 

WELL RECORD 
Permit Wo. L-.2.555.-Date of Receipt 

Name of permittee, . . S l c e I l y . . . 0 i l „ G . O . r 

Street or p. 0.#riWSer.„J). Ciby and StateHD.bTjS.,....Hei-:...fe£KlC0.. 

1. Well locotion and description: Tlie §ha3JLoW w e l l is located in• ....Si*/......- %, ...S.W 

(5-UUUTF or nrl*dmi) 

••••SW. Y,.oI Section .3.?. Township ...i.fL.S Range 3.B....E ; Elevation of top of 

casing ahove sea level ieet; diameter of hole .8. inches; total depth, ..116. feet; 

deplh to water upon completion, 34. feet; drittiUE was commenced J lUie . . .25 1»»54. 

- and completed . f e l & . . . ? 5 , is5.4..; name ol urillinr; contractor E3.i.. .B,,.. .B.UCjie 

BOX._3.06 ; Address. .BoM_S. , . . . _ jBVf . . i i ex ica ; Driller's License No. W I i - 1 1 1 

2. Principal "Water-bearing Strata: 

U t p l b 
f r o m 

l o P e r t 
T o T b l c k n e M J>C3 t r i p t i o n » t ' W » t « - i « * r l n r F o r m i l l o l a 

No. 1 54 g 5 31 Water Sand 
H°- 2 101 ±3d i 116 15 Water Sand . 
No. 3 

Mo. 4 

No. 5 

3. Casing Record: 

Pounds 
per IU 

Threads DEpll ol Craing o i l ine r 
per in rib Top Bottom 

Frvl ot 

6 5/S 20 1 0 0 i l l .113... 

Cemented from 0 ftq 32. 

Tjpc of Sb»c 

co l l a r 

Perforation 

.3.5.. Ml. 

4. IX above construction replaces old well to be abandoned, give location: lU 4̂ 

of Section , Township Range name t_ud address of plugging contractor. 

date of plugging ,19. ; describe how well "was plugged: 



5. Lo c of Well: 

Depth tn Ieet Thickueic 
Ln lc-ti ilt3DriplIt.li o/ yorm-,tiun 

0 4 4 Top S o i l 

4 25 21 Caliche 

25 I t 9 Pffiek 'Sand 

34 39 5 Water Sand (vreak) 

39 54 15 Pack Sand 

54 35 31 Water Sand 

65 94 9 Hard Sand Rock 

94 101 7 T i j r j i t Sand 

101 116 15 Water Sand .. 

The -undersigned hereby certifies thai, to the best of rds Jcnowledge and belie/, the foregoing is a true iLnd 

correct record of the above described well. 

/J....£l-^'!r*j:-
WctT Driller \ 

Instructions 

This form shall be executed, preferably typewritten, in triplicate and filed with the State Engineer's Office at 

Roswell. Hew Mexico, within 10 days after drilline has been completed. Data on water-bearing strata nnd on al] 

formations encountered should be as complete and accurate as possible. 

y $ ' - 3 f - 3 2 - 353 



(This iorrn io bt executed hi triplicate) 

WELL RECORD 

DuXt ot Receipt J V j i - 2 j . _ 1 2 5 . l _ P e n u l t N o 2232 

Nntit of permittee, jLftg....P.t__J_U.t_fc_C_EL. 

Street ar P.O. ̂ orit.ineiitiLLJraTik..G.a* city and st^tt„_Ej3b"b-s.)-Na"W-M.exico 

1. TVtdl location and deucription: Tht._.._S.h.9.X;li3Wl..—.-well lu localcd in i',, S-i---. --VC 

(cliallow* or urtesitm) 

S_W._ \ i of StotioiL_._.3.X Tpwnshlr;_JL$....S.QU.th B a _ i c ' c 3 - & - £ a a t - - . - . . ; EUivatlou oi top ot 

casing abovt sea level, feet; diameter ut hale, !Z inches; total depth, 1.3.2 feet; 

depth to water upon completion, Ieet; drilling •wau coiiiruenc 

«a_l—June 23— 
and completed 

J.ung... 23 ,., ..'.'531 name of drilling contractor _Ed-_.._..B^_..BjL_jr.l££ 
3 . Q . X . - & 3 . 2 1 : Addrcas, ^ r I b i l b . 3 . . , _ . ^ e W . . J 4 f i _ X ± C . a . . _ . . ; Driller's License K o - V ^ D - ^ X l l — 

2. Principal Water-bearing Strata: 

Ueptli lu Fcpt 
From To Dt«terljit|iia ut ^Ya.er-lK-__-in£ Formation 

N o . 1 
70 7 Water sand 

N o . 2 
76 M 1? 

N o . 3 
102 112 i n Wat.PT" s snr i 

No. 4 

N o . 5 

3. Casing Record: 

Pounda 
per i t . 

d r ead* 
per inch 

Teel or _r*erfar-»tkii_i 

..5i 1Z_ ..111.:.. ...111.1 -none. . l l l . . _ . 

4. If above construction replaces old "well to be abandoned, give location: Yi,' '. li, 

of Section , Township , Kange -' —; name and address of plugging contractor. 

date of plunging ! ..' '• 19-.- ; describe how v e i l was plugged: 



E. L o E o l Wol l : . , . .• . • , 

JH-pth t 
iH /<Hti 

o 1 _ 1 Top rtfnV • 

1 22 21 . c a l i c h e .. . 

22 " l6 pack sand 

38 " W hard sand rock 

L2 63 21 pack sand 

63 "" 70 7 

. . '. J; .... •-> 

water sand 

Vo' 76 hard sand rock 

76 12 water sand 

"102 /.' t i g h t sand 

• 102 112 io ; - r -'" water sand 

io.,:;.. ^ . ^7 

The undersigned hereby certifies that, to the best of his knowledge end belief, the foregoioi: is a true aud cor-

Llcd-3.t! Well DritIcr 

Ilia traction s 

This f o r m shall be executed, preferably typewritten, in tripllc-aLo and filed Tvitu the State E a g-in core OlTice at Rns-

v/ell. New Mexico, •witiiin 10 dayi. after dri l l ing has been completed. Data on "water-bearing strata and ou all forma

tions encountered should be as complete and accurate as possible. ' 
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Soil Bore 
Cvaio.ii: L o c a i ' _ l ^ 7 3 J i L j ^ ^ GW; ^ / ' Landowner. 0 y v 

. n l Soil Sore: /fl ?r->7 
UU •£ Sec. 2 ± T /a R ^j? 

.r T —; 
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^ f i f f i m n z Co. 

jia_E%- Taylor 

Project; 1-29 col 

Project Numbcc None Given 

Project Manager RoyRoscon 

Fax: (305) 397-1471 

Reported: 

11/15/04 16:40 

General Chemistry Parameters by EPA / Standard Methods 

EmirOMaental Lab of Tux&s 

Aiialyic Result 
Reporting 

Limii Units rJCliilion Butch Prepared Analyzed Metbori Note 

SB @C (4K10009-01) Soil 

Chloride 

% Moisture 

4890 

14.0 

20.0 mgfigWci 2 EK.41209 1WHV04 

% 1 EK41101 11/10/04 11/11/01 

SV/ S46 925J 

% calculation 

S B ® 61' (4K1000JMJ2) Soil 

Chloride 

% Moisture 

ND 

4,0 

20.0 mg/kg Wet 2 EK41209 11/10/04 

% 1 EK41101 11/10/04 

11/11/04 

11/11/04 

SW 846 9253 

% calnulution 

RICE OPERATING 
HOBBS, NM 

Environmental Lab of Texas 'tha residts in thii report apply w (he samples analysed in accordance with the samples 
received in the laboratory, This analytical reporl must be reproduced in its enltret): 
with written approval ofEftViro/vnentdl Lab ofTexas. Page 3 o f 10 

12600 West 1-20 East - Odessa, Texas 7 9 7 05 - (432) 563-1800 - Fax (432) 563-1713 



^fJcrar i r ig Co. 

>r22V7. Taylor 

[ Hobbs N M , SS240 

Project; 1-29 col 

Project Number. None Given 

Project Manager; Roy ftaseon 

Fax: (505)397-1471 

Repor kd : 

11/15/04 16:40 

Organics by GC 

Enyiroaxnental Lab of Texas 

Anntyt£ Result 
Reporting 

Limit <J"*B Dilution Bnlcn. Prepared Analyzed Method Note 

SB @ 6' (4K10009-01) Soil 

Benzene N D 0,0250 mg/kg dry 25 EK41501 11/12/04 11/12/04 EPA 8021B 

Toluene J [0.0139] 0.02SO » tl J 
Ethylbemeiie 0.0416 0.0250 II » II 

Xylene (p/nt) 0.0550 0.0250 -

• 
Xylene-(o) 0.0298 0.0250 - II - » 

Surrogate: a,a,a-Trifluoroioluem 85.2% 80-120 » » » 
Surrogate: i-Bromo/l-uorobcraene 94.1 % 80-120 « - » 
Gasoline Range Organics Cfi-C12 12.1 10.0 mg/!v£ dry i EK40906 11/10/04 l i /U/04 EPA 801 SM 

Diesel Range Organics >C12~C35 52J8 10.0 " II - • 
Total Hydrocarbon C6-C35 64.9 10.0 • -
Surrogate: 1-Cldorooctanc 98.0 % 70-130 • i i i' 

Surrogate: J-Chlorooctadecans 109% 70-130 " -

S B ® 61' (4K10009-02) Soil 

Benzene N D 0.0250 mg/kgdry 25 EK41501 11/12/04 11/12/04 EPA 8021B 

Toluene • N D 0.0250 • 
Ethylbenzene N D 0.0250 » « 
Xylene (p/m) N D 0.0250 " i> II 

Xylene (o) N D 0.0250 » P • " 
Surrugata: a,a,a-Trifluorotoluene 89.8 % 80-120 - " » 

Surrogate: 4-Brornofluoroberiiene 96.9% 80-120 - " " 
Gasoline Range Organics C6-C12 N D 10.0 mg/kg dry 1 EC410D6 11/10/04 11/11/04 EPA 8015M 

Diesel Raage Organics >C12-C35 N D 10.0 n u • n n 

Total Hydrocarbon C6-C35 N D 10.0 II H 

• 
Surrogate: J-Chlorooctane 100% 70-130 " " 
Svrrogots: J-Chlorooctadecane 117% 70-130 " 

Environmental Lab OfTexas Tlie results in tha report apply to the samples analyzed in accordance m///, )lu: samples 
recehed in the laboratory. This anntyilcal report nuut be reproduced in tls entlrtty, 
v/ilh written approval of Environmental Lab ofTexas. n 
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"Rice Operating Co. 
122 W. Taylor 
Hobbs HH, SX240 

Project: 1-29 col 
Project Number: None Given 
Project Manager: RoyRascoii 

Fax: (505)397-1471 

He-ported: 
11/15/04 16:40 

ANALYTICAL REPORT FOR SAMPLES 

•Sample ID Laboratory ID Matrix Date Sampled IMU Received 

SB @ 6' 

SB @ Gl' 

4-K10009-01 

4K1OO09-02 

Soil 

Soil 

11/04/04 12:24 11/10/04 07:50 

11/04/04 14:11 11/10/04 07:50 

RICE OPERATING 
HOBBS, NM 

126O0 West 1-20 East - Odessa, Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 
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Figure 6: Compacting clay with equipment 
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