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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 • 505.266.5004 • 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 



RICE OPERATING COMPANY 

JUNCTION BOX CLOSURE REPORT 

BOX LOCATION 

S W D S Y S T E M JUNCTION 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 EOL boot 1 29 18S 38E Lea 
Length Wid th Depth 

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

LAND TYPE: BLM ^ 1 rt 1 & FEE LANDOWNER Occidental Permian OTHER 

Depth to Groundwater 65 feet NMOCD SITE ASSESSMENT RANKING SCORE: 10 

Date Started 11 /4/2004 Date Completed 9/14/2006 NMOCD Witness no 

Soil Excavated 466 cubicyards Excavation Length 35 Width 30 Depth 1_2 feet 

Soil Disposed 70 cubicyards Offsite Facility Sundance Location Eunice, NM 

General Description of Remedial Action: 

A s part o f t h e O C D - a p p r o v e d Invest igat ion & Charac te r i za t ion P lan submi t ted by R.T. H icks 

C o n s u l t a n t s , a de l ineat ion soil bore w a s instal led at the fo rmer j u n c t i o n box si te o n 1 1 / 4 / 2 0 0 4 . Resu l t s a n d a remedy we re submi t ted in a Cor rec t i ve -Ac t ion 

P lan in Oc tober 2 0 0 5 . O C D verbal ly approved t he C A P on 3 / 3 0 / 2 0 0 6 w i th t he cond i t ion that t he excava t ion be e x t e n d e d to 1 2 f t B G S ; emai l 

con f i rmat ion w a s rece ived 5 / 2 / 2 0 0 6 . Excava t ion act iv i t ies as out l ined in t h e C A P w e r e c o n d u c t e d Aug . -Sep t . 2 0 0 6 . T h e e n c l o s e d C l o s u r e R e p o r t 

( M a y 2 0 0 7 ) b y H i c k s d o c u m e n t s t h e s e a c t i v i t i e s a n d r e q u e s t s r e g u l a t o r y c l o s u r e o f t h i s f i l e . 

I HEREBY CERTIFY THAT THE INFORMATION ABOVE IS TRUE AND COMPLETE TO THE BEST OF MY 

KNOWLEDGE AND BELIEF. 

R E P O R T A S S E M B L E D BY Kristin Farris Pope SIGNATURE f 7 - / / S l f ? / p ) 

D A T E 4 / 3 0 / 2 0 0 7 T I T L E Pro ject Sc ien t is t 
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1.0 Location 

Unit 1, Section 29 Township 18S 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 of the bore­
hole sampling ofthe 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, Hicks 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 
1-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 
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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 

Chloride in mg'kg 

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 1 (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 

-, n . . . . EOL Boot Site vs. Depth 3.3 Evapotranspiration K 

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 

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 of the approval on May 2, 2006. ROC removed the uppermost 12 feet of soil 

R.T. Hicks Consultants, Ltd. May 18,2007 page 
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and installed the infiltration barrier in accordance with the NMOCD-approved 
plan. Appendix D and Figure 2 present photodocumentation of the installed ET 
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 of the battery. 

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

Figure 2. Clay barrier 
installed at four feet below 
ground surface at site. 

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

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

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 

LAB NUMBER SAMPLE ID 

GRO 
(C 6 -C 1 0 ) 

(mg/Kg) 

DRO 

(>Ci0-C28) 
(mg/Kg) 

Cl* 
(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; Cl": Std. Methods 4500-CI"B 
•Analyses performed on 1:4 w:v aqueous extracts. 

H11524A 

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



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

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

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

Receiving Date: 09/12/06 
Reporting Date: 09/14/06 
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 
Analvzed By: BC 

LABNUMBER SAMPLE ID 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 
(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 O.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 

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amounl paid by clienl loi analyses. 
All claims, including those lor negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable 
service. p f ' f " j ' J i J ^ f B 3 " Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss ol use, or loss of profits incurred by clienl. its subsidiaries, 
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or 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 I-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 

Section 29, Unit I 

Depth 
(feet) Descr ip t ion Lithology Comments 

Field data Depth 
(feet) Descr ip t ion Lithology Comments Depth Chloride mg/kg PID 
0.0 Surface, 0-3 feel Boring started 2 feet bgs in trench 

6.0 5125 124.0 

2.0 
4.0 

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

Hard drilling 

6.0 5125 124.0 6.0 

Caliche, tan to white, 6-22 feet 

lllilS 

Hi 
I f i l l 
lllll 

Hard drilling 

6.0 5125 124.0 

8.0 
10.0 

Caliche, tan to white, 6-22 feet 

lllilS 

Hi 
I f i l l 
lllll 

Hard drilling 

11.0 1746 2.4 

12.0 
14.0 
16.0 

Caliche, tan to white, 6-22 feet 

lllilS 

Hi 
I f i l l 
lllll 

Hard drilling 

16.0 596 2.3 

18.0 
20.0 

Caliche, tan to white, 6-22 feet 

lllilS 

Hi 
I f i l l 
lllll 

Hard drilling 

21.0 1415 2.8 

22.0 
24.0 
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 Well 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 
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 
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 
46.0 

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

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 fllll™ 

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 

fllll™ 

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

51.0 46 4.3 

52.0 
54.0 

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

fllll™ 

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

56.0 47 8.2 

56.0 

58.0 

60.0 

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

fllll™ 

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 B lvd N W Suite F-142 

Albuquerque, N M 87104 

505-266-5004 

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

901 Rio Grande B lvd N W Suite F-142 

Albuquerque, N M 87104 

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

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

Yes! 

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

( v n l u t* i ! o ; 0 - - - I ' - - i i* >>t _ .< ' ? ' i'-ch 
> ( i d ! L t i ' t s 

I hanks. 

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 recipient(s) and 
may contain confidential and privileged information. Any unauthorized review, use. disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. I f you are not 
tbe intended recipient, please contact the sender and destroy all copies of this message. — Th is 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 • Suite F-142 • Albuquerque, NM 87104 • 505.266.5004 • 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-ID 

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-ID 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. 

Randall T. Hicks 
Principal 

Copy: 
Rice Operating Company 
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it, I , HICKS CONSULTANTS, LTD. 

1.0 EXECUTIVE SUMMARY 
This report presents the results of the characterization activities j 
performed by R.T. Hicks Consultants (Hicks Consultants) and Rice 
Operating Company (ROC) at the 1-29 EOL Boot site. Based on field j 
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 fil l | 
installed with a slight crown to promote surface runoff. Using highly | 
conservative input data, HYDRUS-1 D modeling of this scenario predicts 
that resulting ground water chloride concentrations are less than 30 ppm j 
above background concentrations (100 ppm) in the future. This remedy j 
is protective of ground water quality, human health and the j 
environment. I 

I 
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 j 
plan calls for delineation of any impact from these sites during the | 
closure process and states: j 

//12 feet vertical delineation at the source reveals Target 
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 \ 
corrective action (RBCA) project-site. j 

The I-29-EOL Boot site meets this criteria and this report describes I 
characterization activities that are consistent with the NMOCD- j 
approved workplan for this site. The characterization activities show i 
that regulated hydrocarbons are not present in the vadose zone below ] 
the site and that chloride ion concentration in soil is less than 250 ppm | 
from 30 feet below land surface to ground water. | 
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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 j 
EOL Boot site in November 2004. This involved general j 
reconnaissance identified in the NMOCD-approved work plan j 
as well as supervision of the borehole sampling of the vadose | 
zone from ground surface to the capillary fringe. I 

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. I 

4. With the exception of one sample, all field analyses of ( 
headspace organic vapors were less than 100 ppm. The j f 
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 j 
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-1 D simulated three potential remedies to mitigate 
the potential impact to ground water caused by the migration j 
of chloride from the upper vadose zone to ground water. 
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8. Results of the HYDRUS-1D 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 
sandy 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). 
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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. The 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 material deviation from the NMOCD-approved workplan. 

iKCS&f il 
•29EOLI80T- gilllSTIIE? Fill 



R.T. HICKS CONSULTANTS, LTD. 

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 the 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- I 
indurated caliche sandstone layer exists between 30- and 35-feet bgs. I 
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. J 

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 I 
layer at this depth. At 6-feet bgs, ROC measured a field chloride j 
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, j 
respectively. Below this depth, chloride measurements (from cuttings) j 
were at background levels with no measurement above 100 mg/kg j 
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. All | 
other readings from 11-feet bgs to 61-feet bgs were at background levels j 
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 j 
included in Appendix B. In the sample from 6-feet bgs, there was no I 
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, j 
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. 1 
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Laboratory Data for SWD B-4 (1-29 EOL Boot), November 2004 
6 ft 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 ND 0.025 158 

Xylene (o) 0.0298 ND 0.025 147 

mg/kg (wet) 

Chloride 4890 ND 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. Laboratory 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 the 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 

Soil Chloride Concentrations at the I-29 EOL Boot Site v. Depth 

Chloride in mg/kg 



R.T. HICKS CONSULTANTS, LTD. 

5.0 SIMULATION OF VERTICAL 
CHLORIDE FLUX 

5.1 METHODS OF EVALUATION 
As described in the 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 Conditions) 

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

1 Sandv 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 

l - fSl l l iSSl- l l l lElf l lEl i l i lPl i l . Piles 
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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 the hydrated soil profile. 

As the 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 the 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-1 D 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 
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site featuring sufficiently complete weather data for the HYDRUS-1D | 
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. | 

j 

Field data observed within Section 29 demonstrates that the aquifer is | 
greater than 40-feet thick in this area. Persistent vertical differences in j 
chloride concentrations in other wells installed in Section 29 suggest j 
restrictions to vertical flow within the Ogallala aquifer (see Appendix A), j 
Accordingly, a restricted aquifer thickness of 10 feet was employed in the j 
mixing model as a conservative measure to cause over-estimation of | 
chloride concentration in the imaginary monitoring well. ] 

I 
| 
I 
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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 - Modeling of current conditions from the November 2004 
field program. 

Scenario 2 - 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. 

Scenario 3 - Excavation of the upper 10 feet of the soil profile and 
replacement with 10 feet of clean f i l l . 

Scenario 4 - 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 condition (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) 
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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). 

The 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 LLYDRUS-1D soil 
profile was used (see Appendix A and 
Plate 3) with this adjusted chloride load. 

Figure 3. Chloride Concentration in the Aquifer for 1-29 EOL Boot with a Barrier 
Installed (Scenario 2) 
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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 0 

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-1D soil profile was used with the suitably adjusted chloride 
load. This choice permits the model to over estimate the potential impact 
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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 
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7.0 PROPOSED REMEDY | 
j 

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 fill j 
installed with a slight crown to promote surface runoff (Scenario 4). The | 
maximum predicted chloride concentration in ground water is j 
represented in Figure 5. 1 



8.0 CRITERIA FOR CLOSURE 

Vadose zone samples demonstrate no presence of toxic pollutant(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 the 
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: 

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 
2.0 

ourtace, U-o teet 

Sand silt, caliche, tan, 3-6 feet wm 
Boring started 2 feet bgs in trench 

Hard drilling 

6.0 5125 124.0 

4.0 

ourtace, U-o teet 

Sand silt, caliche, tan, 3-6 feet wm 
Boring started 2 feet bgs in trench 

Hard drilling 

6.0 5125 124.0 6.0 

Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

6.0 5125 124.0 

8.0 

Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

11.0 1746 2.4 10.0 

Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

11.0 1746 2.4 

12.0 
Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

16.0 596 2.3 

14.0 
Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

16.0 596 2.3 16.0 

Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

16.0 596 2.3 

18.0 

Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

21.0 1415 2.8 20.0 

Caliche, tan to white, 6-22 feet l i p i t l • i l l 

Boring started 2 feet bgs in trench 

Hard drilling 

21.0 1415 2.8 

22.0 

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

Boring started 2 feet bgs in trench 

Hard drilling 

26.0 271 6.7 

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

Boring started 2 feet bgs in trench 

Hard drilling 

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

Boring started 2 feet bgs in trench 

Hard drilling 

26.0 271 6.7 

28.0 

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

Boring started 2 feet bgs in trench 

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

Boring started 2 feet bgs in trench 

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 
35.0 152 35.0 36.0 

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

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

41.0 92 9.7 40.0 
Very fine grained sand, tan-red, 35-45 feet 

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 
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R.T. HICKS CONSULTANTS, LTD 

1.0 CONCEPTUAL MODEL OF 
SUBSURFACE PRODUCED 
WATER RELEASES | 

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 | 
1,000 barrels/day flowed through the system until operations ceased in | 
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 the system was operating at capacity. Accidental releases to j 
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, j 
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
flow of vent lines, or sudden and accidental releases. The length of time | 
that produced water flows to the subsurface was short for sudden and j 
accidental releases or vent overflow incidents. A failure of a seal or a 
small crack in a pipeline may have allowed a release to the subsurface | 
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
ally declined during the past decade, only minor subsurface releases [ 
occurred in the Hobbs SWD System until operations ceased in 2002. | 

i 

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 I 
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 j 
and biodegradation, petroleum hydrocarbons may not impact ground 
water even at sites where large volumes were released over long periods. 

j 

Episodic releases of small volumes of produced water will not always j 
create saturation of the vadose zone. Where episodic releases occur in | 
junction boxes or similar enclosures, spills of produced water and en- | 
trained crude oil infiltrate the vadose zone. After the spill ceases and the j 
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produced water drains into the vadose zone, the entrained crude oil j 
follows similar paths as the produced water with the difference that the j 
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 j 
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 j 
others salt water disposal systems. The depth of penetration of produced | 
water depended primarily upon the size and frequency of releases, how j 
quickly crude filled the pore spaces and reduced permeability, and the j 
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- I 
etration to depths much greater than 10 feet occurred due to unsatur- | 
ated and saturated flow. At sites where crude was not released with j 
produced water to reduce the permeability of the subsurface, relatively I 
small episodic releases could reach ground water. j 

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 j 
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 i 
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, j 
one could observe high concentrations of constituents throughout the | 
vadose zone but no current impairment of ground water quality. j 

Impairment of ground water quality occurs only where the mass of I 
constituents of concern in produced water entered ground water at a | 
sufficient rate to overwhelm natural dilution and dispersion. Therefore, i 
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 I 
constituents to ground water. However, if a soil column contains only < 
low concentrations of constituents, then one may conclude that there is 1 
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 depth. 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 

Chloride (ppm) 
1000 1500 

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 wi l l 
indicate the presence of similar concentrations of other non-hydrocarbon 
constituents. 

- Episodic, Unsaturated Flow 

Saturated Flow 

Figure 1. Schematic 
representations of field 
chloride analyses that arc 
common for the 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 will undergo laboratory analysis. 
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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 in Plate A-2. 
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R.T, HICKS CONSULTANTS, LTD. 

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 j 
loamy sand has a higher hydraulic conductivity than the caliche and | 
sand it replaces, overstating depth of excavation is conservative of j 
ground water quality from a modeling viewpoint. j 

2.2 CHARACTERISTICS OF THE SATURATED ZONE IN SECTION 29 
The saturated zone is the Ogallala Aquifer. Plate A-2 characterizes the j 
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 j 
basal sand and gravel unit that is characteristic of the Ogallala through- 1 
out Lea County and the High Plains in general (Nicholson and Clebsch, 1 
1961). The basal sand and gravel unit is probably present throughout I 
the area, despite the lack of site-specific evidence. j 

Based upon the lithology of the saturated zone, the number and spacing | 
of supply wells, and the size and use of several of these wells (e.g. 12 | 
inches or more), R.T. Hicks Consultants believes that the hydraulic 1 
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 I 
Chudnoff (1999) employed values for hydraulic conductivity within this | 
area of interest between 81 and 100 f t /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. i 

i 
l 

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 j 
Section 29, ground water flows east. In general, ground water f low in ) 
Section 29 is concluded to be east-southeast with a hydraulic gradient of I 
0.003. | 

i 
i 
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R.T. HICKS CONSULTANTS, LTD. 

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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PLATES 





Logger: 
Driller: 

Drilling Method: 
Start Date: 
End Date 

David Hamilton 
Eades Drilling 

Air Rotary 
11/3/2004 
11/6/2004 

Client: 
Rice Operating Company 

Project Name: 
Hobbs F-29-1A 

Location: 
T18S R38E 

Section 29, Unit F 

Well ID: 

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

Depth 
(feet) Description Lithology Comments Well Construct ion 

Field data 

Depth Chloride mg/kg PID 

0.0 
2.0 
4.0 
6.0 
8.0 
10.0 
12.0 
14.0 
16.0 
18.0 
20.0 
22.0 
24.0 
26.0 
28.0 
30.0 
32.0 
34.0 
36.0 
38.0 
40.0 
42.0 
44.0 
46.0 
48.0 
50.0 
52.0 
54.0 
56.0 
58.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 
72.0 
74.0 
76.0 
78.0 
80.0 
82.0 
84.0 
86.0 
88.0 
90.0 
92.0 
94.0 
96.0 
98.0 

100.0 
102.0 

Surface, 0 - 1 feet 

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

hydrocarbon impact 

Caliche, fine grained sand, silt, light tan, 
13 -18 feet 

Caliche, well indurated , 1 8 - 2 1 feet 

Caliche with some well indurated layers, 
2 1 - 2 4 feet 

Very fine grained sand, silt, light reddish tan, 
2 4 - 3 6 feet 

Some caliche, 36 - 36.5 feet 

Some odor 

At 30 feet: 

Some hydrocarbon 

impact, 

strong odor 

Very fine grained sand, silt, tan - red, 
36.5 - 48 feet 

Caliche layer, 48 - 48.5 feet 

Very fine grained sand, silt, tan - red, 

48.5 - 59 feet 

Very fine grained sand, silt, tan - red, 
59 - 102 feet 

At 59 feet: 

Bore collapsing, 

Probe is wet. 

Drilled with water 

below 59 feet 

Slump filled hole 

from 99-102 feet 

Cement, O 
3 feet 

6.0 203 547 

11.0 174 1575 

16.0 106 1060 

21.0 73 1242 

22.0 78 1290 

Hydrated 
bentonite, 
3-50 feet 

26.0 91 

31.0 1290 

36.0 85 403 

92 432 

46.0 92 354 

51.0 72 527 

56.0 87 

Sand, 
50-74 feet 

Screen 
52-72 feet 

59.0 94 414 

Hydrated 
bentonite, 
74-92 feet 

Sand, 
92-99 feet 

Screen 94 
99 feet 

Slump 

R.T. H i cks Consu l t an t s . L t d 

901 Rio Grande B l v d N W Suite F-142 

Albuquerque, N M 87104 

505-266-5004 

H o b b s F - 2 9 - 1 A S i t e 

Monitoring Well Boring 

Plate A-2 

October 2005 



Depth 

(feet) 

HYDRUS-1 D Profiles 

Client: 

Rice Operating Company 

Project Name: 

-29 EOL Boot 

Location: 

T18S R38E 

Section 29 

Description 

Composite 

Profile Description 

Excavated 

Profile 

Sandy loam 0-1 feet 

Loamy sand, 1-19 feet 

Sand, silt 19-20feet IIS 111 
Caliche, 20-22 feet 

Sand, silt 22-34 feet 

Caliche, 34-35 feet 

Sand, silt, 35-45 feet 

Sand , caliche, 45-47 feet 

Sand, silt, 47-59 feet 
|HM|illlll|Sll||M| 

0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

22.0 

24.0 

26.0 

28.0 

30.0 

32.0 

34.0 

36.0 

38.0 

40.0 

42.0 

44.0 

46.0 

48.0 

50.0 

52.0 

54.0 

56.0 

58.0 

60.0 

Sandy loam, 0 - 2 feet 

Sand, caliche, 2-17 feet 

Caliche, 17-19 feet 

Sand, silt 19-20feet 

Caliche, 20-22 feet 

Sand, silt 22-34 feet 

Caliche, 34-35 feet 

Sand, silt, 35-45 feet 

Sand , caliche, 45-47 feet 

Sand, silt, 47-59 feet 

iiiiiiiiiis 
•Ml 

R.T. Hicks Consultants, Ltd 

901 Rio Grande Blvd NW Suite F-142 

Albuquerque, NM 87104 

505-266-5004 

Section 29 Sites 

Hydrus Profiles Developed 

from Exploratory Borings 

Plate A-3 

October, 2005 





USGS 324120103075201 19S.38E.03.232321 

50 

£ 55 

60 

G5 

3555 <••> 

3550 

3515 

3540 -5 

1985 1990 1995 2000 

DATES: 01/13/1981 to 02/11/2005 23:59 

Provisional Data Subject to Revision 

2005 

USGS 324124103114801 19S.37E.01.222421 

19GS 1970 1375 1980 1385 1990 1995 

DHTES: 02/24/19G1 to 02/11/2005 23:59 

2000 2005 

Provisional Data Subject to Revision 

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

Albuquerque, New Mexico 87104 

U S G S Hydrographs 

Rice Operating Company 

Plate A-5 

October 2005 





EXHIBIT A-l 



Form WH-23 STATE ENGINEER OFFICE 

WELL RECORD 
FltLD ENGR. LOG 

INSTRUCTIONS: This form should be 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 form is used as a plugging 
rjecord, only Section IA aid Section 5 need be completed. 

Section 1 
(A) Owner of welt. 

Street and Number 3-919 

Gity HOJSI'S 

Well was drilled under Permit Ijfo. 

State . 

and is }ppape<i in the 

V? of Sect ;iqn_49__T.wp i § _ J L ^ | e . _ l § | 

(B) Drilling Contractor ABJ'OTQ? BHG5. 

Street and Number -̂ C'X 6 , f f i 

City £2222 ——:— 

.License No._ -46 

'State, 

(•Plat W «10; adres>'. -

Drilling was commenced-

• Drilling was completed 

I j .--L.'X V.. r! 19. 70 

MARCH 25 

J^yationat' top of casing ih' feet above sea. level 

§f tate whether well is; shallow or artesian ^Ho'* ' 

=Total--depth of.we?l_ 1 20 ' 

J3epth. io. sraiex.uppn cqmpteltton , AP,. 

. Diy\b in Feet ' Thig&pess i n ' 
Feet 

Description of ^ t a j j e a j i n i Formatter)" 

f° 
' Thig&pess i n ' 

Feet 
Description of ^ t a j j e a j i n i Formatter)" 

• i . • Us 92- - u • • • Be'flti- V E t f r - r -

2 • •• • i ? o - 6 • send - water - - - ... 
3 — ]••• • - - • — i .... . . _ _ 

- - ..; . • .. ., •:• 1 
RECORD OF CASING 

. Pounds '. Threads Depth" 
Type Shoe 

.11. . . ir. !. .To?. . .. Bo%iom_ 
Type Shoe 

- I'fp.3? — To -
J . M . 

- .7 - : .1.-23- J. .10. . i i :. .1.2.0... '1 20 r.cne 

- - 3*iP t h- I XUaroter.... 
;Hple .in ia. 

1 . Tons jNo. Sacks cit 

To 
I XUaroter.... 
;Hple .in ia. 

1 . Tons jNo. Sacks cit 

. . . - ._ . . . . . - . - . - T . ^ . - . L . ^ - ^ . _ - ^ . V V ; T . : - V . 

i 

• • 
•~~ ~ — '.' ; I. -r.—.- —rT-::;::...- :—r— 

- • - '• 
— . . .. 1 , . ~ 7 - -

- .. ... . •; - ~ 
i -:;':'-"•" - -..'" IjiceiLse -J?o-

&ction :5 _•_ ; : eLueGihi,& R&.ORD 

Najge .of [Pluggigg. Contractor ] J 

S^eet jtnu Kjixn^r - : . • B ^ T ' '. 1 
Tqns pf Clay ,\jsed. '; '— — f oi^ ,0/ So,ugii9|ie Agerf ' . r o u g h a g e . " " 

Pluggingjmethod used_ 

Plugging -approved by: 

: ;T)a te Plugged-. 

. Cement Plugs were placed~as follows: 

'• Basrn'S'lipe-' wr 

v>:;Ii,-;, <yoH :USE .Of ^ T ^ ^ ^ G m S E R b N L T 

Date Received-

No. 
iBcpth. o< Plug ' 

No. of Sacks Ujied No. 
- •Krom - - - To 

No. of Sacks Ujied 



M S - f i a s -

Seition 6 LOS orav/Bi 

T?'0" 

TyjH o£ 

™1' 
- f i ^ i - : ; : , - l g : j 

D7' 
t l 

I-'- '"-:"' 

—>m 

g.SA-UjO;.' ' i r ;~r>?-i co; <-tr i?;.iS nv : » w ;-r.r,.-,,>. sc.-- v s n r 

The unffefsignedOheEeby certifies that, to the best .of his knowledge and belief, the foregoing is a true and cor-
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Form WR-23 

FIELD ENGR. LOS. 

SHELL OIL GO.* Hoi 
STATE ENGINEER OFFICE 

WELL RECORD 

EY .4 no 

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

Section 1 

(A) Owner of %veV^PZT-MlJXBILLISa~M0MB4iiYTJW > . 

Street and Number.-e.Jl, BOX—B22& 

City —JOHSSSJ State JTexgiL. , . 

Well was drilled under Permit No L^&332. _and is located in the 

_ 5 a L _ % _ X i K L — % °f Section_JS. T w p . - i f l L ^ .RgeJS£J2 . 

(B) Drilling Contractor^JbAfii i .Braithtt t t License N o . J £ 2 = M _ ^ 

Street and Number E+Q-+-..BOX-&32- - . - — 

City ILd-bbA. 882&Q Slate ffi5K_JlLejttflj3 

Drilling was commenced.. 

Drilling was completed..... 

-Jiine~JLO- 19-

(Plat of 640 acres) 

Elevation at top of casing in feet above sea level ; 

State whether well is shallow or artesian —GhttlJ 910 

_Total depth of well , .£ j (L 

Section 2 PRINCIPAt WATER-BEARING STRATA 

_Depth to water upon completion. *P... 

No. 
Depth in Feet Thickness in 

Feet 
Description of Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description of Water-Bearing Formation 

1 io 68 38 sfindf mater 
2 110 18 sand 
3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in . 

Pounds 
f t . 

Threads ' 
i n 

Depth 
Feet Type Shoe 

Perforations " Dia 
in . 

Pounds 
f t . 

Threads ' 
i n Top Bottom 

Feet Type Shoe 
From To 

7 21 10 0 Sl Si oven . . .. S1.0 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth i n Feet Diameter 
Hole i n i n . 

Tons 
Ciay 

No. Sacks of 
Cement Methods Used 

From To 

Diameter 
Hole i n i n . 

Tons 
Ciay 

No. Sacks of 
Cement Methods Used 

1 

1 

City-

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 

-JLicense No._ 

State: 

.iType of roughage-

JDate Plugged. -19_ 
Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE ISTGLNEER ONLY 

Date Received. 
i t . -0 L 1 I-..8 

No. 
Depth ot Plug 

No. of Sacis Used No. 
From To 

No. of Sacis Used 

File No. -Use ..Location No. 



Section 6 LOS OF WELL 

Depth in Feet Thickness 
in Teet Color Type of Material Encountered -

From To 
Thickness 
in Teet Color Type of Material Encountered -

... 0 e 8 surface soil 

' 6 ?r in aaltohe 

21 ic 19 

no' 68 28 BarvSf taster 

as Sit aand, tight 

03 110 Band 

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 ' ' 

YY 



STATE ENGINEER OFFICE 

Revised June 1972 

WELL RECORD 

Section 1. GENERAL INFORMATION 

EIELD LSsG: 

(A) ruUpf-r , , fw-)i 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 3 312 KlP-Ha 
City and State H o b b s , New M e x i c o 8S?.4(T 

Owner's Well No. L-8716 

Welt was drilled under Pennit Nn T.-87 1f i . and is located Ln tlie: 

K P O J y, M J ? 'A of Section _»2 .d> Township J £ ~ S RanPf. J f - f ? N.M.F.M. 

b. Tract No 8 of Map No of the F i r s t U n i t o f P.c. 1 l e n t - P a r k I n d u s t r i a l 

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

d. X = . 
tlre _ 

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

A b b o t t B r o s . D r i l l i n q (B) Drilling Contractor. 

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

. License Nn W D - 4 6 

Drilling Ben.au 3 / ? 3 ./ R 7 Completed .3.7.24/82 Type >™U C a b l e Size of h o l c _ 8 i _ _ - i n . 

Elevation of land surface or at well is ft. Total depth nf mpl) 13 0 f t . 

Completed well is [}B shallow Cartesian. Depth to water upon completion of well 49 f t 

Section 2. PRINCIPAL WATER-BEARING STRATA 

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

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet ^ Description of Water-Bearing Fonnation 

Estimated Yield 
(gallons per minute) 

9 7. 43 Sand 

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 

6 5 ; 8 1"! T ?,=>1 dpd n 13? 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 . 
Arfrfrpss 

No. 
D e n t h i n Fee t Cubic Feet 

of Cement Phipeinp M e t h o d 
No. 

Top Bottom 
Cubic Feet 
of Cement 

n - . i P Wpi i P I H E O P H 1 
Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 4 

Date Received ^ l a g 2 

File No . -L-8716 

FOR USE OF STATE ENGINEER ONLY 

Quad FWL . FSL. 

lisp PTC . Location Nn 1 8 . 3 8 . 2 0 . 2 1 3 3 4 4 

i n 



Section 6. LOG OF HOLE 

Depth 

From 

in Feet 

To 
Thickness 

in Feet Color and Type of Material 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 q h t 

49 9 2 43 S a n d - w a t e r 

92 nn 18 R a n d - t i g h t . 

1 1 n 11 P. . . 8 K a n n - r n n l f 

l l P. 3 ? Q p n d 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

OO 

02> 
r-o 

The 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 fo r" should be executed in triplicate, preferably typewritten, and submittcd-r- -" i 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 deepens. A'hen this form is used as z plugging record, only Section 1(a) and Section need bc completed. 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section ). GENERAL INFORMATION 
Em mR.. m 

(A) Owner of well . A A 0U.jj.eM 
Street or Post Office Address 1416 W. EtogdlWW 
City .md Stale Hobbi T MM SiUO 

Owner's Well No. . 

Well was drilled under Permit No._ 1-8*57 . and js located in the: 

b. Tract No.. 

i i W 54_5W_ M _ W E _ K or Section_Zf2__Township_LZS Range__3££_ 

9 

.N.M.P.M. 

. of Map No. of the. 

c. Lot No._ .of Block No.. 
Subdivision, recorded i n . 

- of the. 2 Un^t Cofle.g<i VaJik Indu&tnlal 
County. 

d. X= . 
the. 

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

(B) Drilling Contractor_ 

Address 

. License No 

260 7 IU. BaidzK Hobbi. MM 2SZ40 

Drilling Began 7"~* g 2 Completed T j , p e tnnit truicone. size of hole , glj 

Elevation of land surface or - . at well is_ . ft. Total depth of well 12JL. 

Completed well is £D shallow CH. artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

54 

. f t . 

. f t . 

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

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bear ing Formation 

Estimated Yield 
(gallons per minute) 

54 no 66 A and £ sandstone. 

Section 3. RECORD OF CASFNG 

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 

160VVC -J no 727 100 no. . 

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 -

No. 
Denth in Feet Cubic Feet 

of Cement Plugging M e t h o d 
No. 

Top Bottom 
Cubic Feet 
of Cement 

Dot!- W M I Pin pnpH • • • ' 1 
Plugging approved by: -> Plugging approved by: 

3 
State Engineer Representative 4 

FOR USE OF STATE ENGINEER ONLY 
Date Received 

File N o.-

J u l y 9 , 1982 

L-3851 
. Use. 

Quad 

DCS 

FWL . FSL. 
1 8 . 3 8 . 2 0 . 2 3 1 4 1 

. Location No.. 
Tentp^ on S. E. Conner-



Section 6. LOG OF HOLE 

Depth in Feet Thickness 
in Feet Color and Type of Material Encountered 

From To 
Thickness 

in Feet Color and Type of Material Encountered 

0 z z topi oil 

2 3S 36 catLdic 

St 60 ll land £ twid&tone. 

60 6S 8 htud Md lock iand 6 ianditone. 

6i no 52 iand, think Zayejti o& ianditone. 

i . . . 

Section 7. REMARKS AND ADDITIONAL INFORMATION 
az —1 

•CP 
1~~ r,'-. 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is; 
described hole. 

e and correct record of the above 

DoHer X j 

1J>'".'RUC J IONS: This fori" ^lould be executed in triplicate, preferably typewritten, and submitted tc - appropriate district office 
of the State Engineer. Al , ons, except Section 5, shall be answered as completely and accurate- possiwe when any well is 
drilled, repaired or deepened .hen this form is used as a plugging record, only Section I fa) and Section j iced be completed. 



Revised June i 912 

(A) Owner of well. 
Street or Post Office Address 2 7 39 tMCnch VA. 
City and State 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Big Horn Tamil RzntaJL Owner's Well No. 

_ and is located in the: Well was drilled under Permit No 1.-S&67 

a 54 •/, MF H UF '/, of Section t l Townsllip J J 5 _ _ _ Range_213L _N.M.P.M. 

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

c. Lot No.. . of Block.No. -of the. 
Subdivision, recorded i n . len _ County. 

d. X=. 
the. 

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

(B) Drilling Contractor. 

Address . 

jAJizylA-BiiUZuu)- . License No.. 

-3M1 ft?. toufcJt-
7-9-SZ 7-70-SZ 

Drilling Began . . Completed . 

Elevation of land surface or -

Completed well is shallow artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Type tools b u £ t o H ~ h i £ Size of hole gl; in. 

at well i s _ f t . Total depth of well . J-£fl f t . 

Dep tit to water upon completion of well 52 r— ft-

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

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feel Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

60 lot At iand S ianditonz 2« 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per Ln. 

Depth in Feet Length 
(feet) Type of Shoe 

Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per Ln. Top Bottom 

Length 
(feet) Type of Shoe 

From To 

5k uovvc 0 720 720 700 7Z0 

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 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

S late Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

I 

3 
A 

Date Received August 23, 1982 

L-8S67 
File No. 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use. 

FWL FSL. 

Location ~n 18 • 3S • 2 9 . 22244 



Section 6. LOG OF HOLE 

Depth 

From 

in Feet 

To 
Thickness 

in Feet Color and Type of Material Encountered 

0 27 27 CALLchi 

n 33 6 amy cZmj 

33 35 2 hand Hzd >wck 

35 m 47 72 iand 

47 63 16 iand & ianditons. 

63 67 4- •" haAd Aed nock. 

67 708 41 iand S ianditont 

10S 720 72 kaJid AZ.d Kock 

- . . -, : 

• >•; • " 
. .. } - -

Section 7. REMARKS AND ADDITIONAL INFORMATION 

CS-

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true j j t 
described hole. 

correct record of the above 

1 Driller 

INSTRUCTIONS: This fonn should be executed in triplicate, preferably typewritten, and submitted to.'""- appropriate district office 
.uf the State Engineer. A1J Dns, except Section 5, shall be answered as completely and accurate!. >osstble when-any v/ell is 
drilled, repaired or decpenê  . en this form is used as a plugging record, only Section 1(a) nnd Section s cd be completed. 



Form "vTK-23 STATE ENGINEER OFFICE 

WELL RECORD 
HEL -.MGR. LOG 

INSTRUCTIONS: 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, shall be answered as completely and 
accurately as possible when any well is drilled, repaired or deepened. When this form is used as a plugging 
record, only Section IA and Section 5 need be completed. 

Section 1 
(A) Owner of welL. 

Street and Number., 

City 

••este r n t a l 

Bos )05 

State •1 CD 

Well was drilled under Pennit No.._L.-7-QQ5 and is located in the 

JSH % Vi of Section.....?S Twp_L£S Rge. 

(B) Drilling Hrmtrar-tnr C. R. V u s s l e r h i t e License NO.E222 

Street and Number _ J i £ i _ l 5 _ : 

City Hobbs , : _ State M ew i c o 

(Plat o/ 640 acres) 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian ^hf i l lovJ 

Drilling was commenced Lctj._JL4.,... 

Drilling was completed.. ... Qet• • I f f » 1922-

-Total depth of weU.I5H 

Section 2 PRINCIPAL WATER-BEARING STRATA 

_Depth to water upon. completion— _5_Q_ 

No. 
Depth i n Feet Thickness in 

Feet 
Description of W*ater-BearinE Formation No. 

From To 

Thickness in 
Feet 

Description of W*ater-BearinE Formation 

1 150 or, 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
i n . 

' Pounds 
f t . 

Threads 
i n 

Depth 
Feet Type Shoe 

Perforations Dia 
i n . 

' Pounds 
f t . 

Threads 
i n Top Bottom 

Feet Type Shoe 
From To 

<; - 13 S 0 150 1 5 0 n o n e 1 1 fi 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Feet Diameter 
Hole i n i n . 

Tons 
Clay 

No. Sacks of 
Cement 

Methods Used 
From 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: 

PLUGGING RECORD 

City_ 

..License No-

State. 

Type of roughage. 

JDate Plugged _19_ 

Cement Plugs were placed as follows: 

i _Basm,§UDcrvisor 

FOR DSE OF STATE EH^INgE^ ONLY 

Date Received. 

is-.8 m 'i2i3u m\ 

File No. 

No. 
Depth of P lug 

No. of Sacks Used No. 
F r o m To 

No. of Sacks Used 

-Use. i r e ..location -No. 3 5 3 f 



Section 6 LOG OF WBJ. 

Depth in Feci Thickness 
in Feel Color Type ol Material Encountered 

From To 
Thickness 

in Feel Color Type ol Material Encountered 

• 
2 Brown J o i l >\. rock . 

• 2 ?7 25 >hi te Caliche & rock 

27 37 10 Orev t'an.iv shale 

n 43 6 1: Sand rock 
• 'i r> 

•4- J 60 17 Red '3a nd 

60 140 80 •• •Send,' sand rock s h e l l s 

150 10 Crey Sard, course 

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

L~ lOb.S back Weu Driller 



Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

HELD em m 

(A) n » f f , n f w i i Southwestern D r i l l i n g . Mud 
Street or Post Office Address P . O . B o x 2477 

Owner's Well No. -

City and state Mid l and . Texas 79701 

Well was drilled under Permit No L—7570 and is located in the: 

a. '& S W K SV) V/ SW V t o f S c c t j o n 29 Township 1 8 S Range _ ? 8 E .N.M.P.M. 

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

c. Lot No._ . of Block No. .of the. 
Subdivision, recorded rn 1)68. . County. 

d. X = . 
the. 

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

(B) Drilling Contrartor A l l b p t t T f T n P. • . 

Address P.O. Boy 6?7 . , HnKbF , WPW ff ry i r tn RB240 

. License No. V T 0 - 4 f i 

Drilling Began . 6/21/76 completed 6/22/76 Tvp..,n„K Cable „ Size o f lioli ,e_8jL 

Elevation of land surface or — . 

Completed wel] is 2D shallow . artesian 

. at well is- . f t . Total depth of well. 122 

• - Depth to water upon completion of well-

Section 2. PRINCIPAL WATER-BEARING STRATA 

48 

- f t ; 

- f t . 

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) 

48 122 74 

• • • -Section 3. RECORD OF CASTXG 

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 

6 S/8 15 weldec 0 122 122 none 79 122 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 
m Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method..of Placemenr 

Section 5. PLUGGING RECORD 

Plugging Contractor . 
Address 
Plugging 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 

File No.. 

FOR USE.OFSTATE ENGINEER ONLY 

Quad 

Use i Location No. 

FWL . FSL. 

•IT:-' 



Section 6. LOG OF HOLE 

Depth 

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 

48 13 Sand-t ight 

48 116 68 Sand-water 

116 122 6 Sand-t ieht 

-

' r i Section 7. REMARKS AND ADDITIONAL INFORMATION 

— O 2-

L-15 7D back 

h-

The 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 M£T, 

INSTRUCTIONS: This fc "\ould be executed in triplicate, preferably typewritten, and submitted ' appropriate district office 
of the State Engineer. Ai .ions, except Section 5, shall be answered as completely and accuraU possible when any well is 
drilled, repaired or deepened When this form is used as 2 plugging record, only Section 1(a) and Section I need be completed. 



RevUcd }972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner ol well Texland Petroleum- Hobbs LLC 
: Address 777 main s t 
Fort Worth Tx 76102 

Street or Post Off.ce Address , ZZ? . m _ B U _ S t r e e t S U j t g _ 3 2 DO 
City and State. 

Owner's Well No. 

Weli was drilled under Permit No. L - I l 176 E x p l o r e and i j located in the: 

a. S I Y. _ M L H _ S £ _ X ofSrrtinn ?P Township 18 s o u t h Range _M_Q2JSJ__N.M.P.W. 

b. Tract No of Map No of the ' 

c. Lot No._ . of Block No.. 
Subdivision, recorded in_ Lea 

.o f the_ 
. County. 

d. X = . 
the. 

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

(B) Drilling rwrartor Robinson Drill inn 

AHnwPO ROX wit, Seminolp TY. 7Q^zn 

. License N o . _ 0 _ l A 9 8 _ 

Drilling Began 7 - 3 1 - 0 1 Completed 8 - 3 - 0 1 "Type tools Rotary 

Elevation of land surface o r . at well fs_ . f t . Total depth of well 

Size of hole 18 | n 

2 20 „ 

Completed well is E l shallow CH artesian. Depth to water upon completion of we|I. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

65 

Depth in Feet 

From To 

Thickness 
io Feet Description of Watcr-Bearing Formation 

Estimated Yield 
(gallons per minute) 

111 210 _9=L Sand & Gravel Unknown 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

12 3/4 

Threads 
per in. 

Welded 

Depth in Feet 
Top 

+ 1 

Bottom 

220 

Length 
(feet) 

221 

Type of Shoe 

noriR 

Perforations 
From 

125 

To 

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 

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

J/JL 
Section 5. PLUGGING RECORD 

State Engineer Representative 

No. 
Depth in Feet Cubic Feet 

of Cement 
No. 

Top Bottom 
Cubic Feet 
of Cement 

1 
2 
3 
4 

Date Received D *dJjojOl 
FOR USE OF STATE ENGINEER ONLY 

File No.. 
L" / / / 7 6 .Use. 

Quad FWL . FSL. 

. Location j%3% - ^ ^ / ^ 4 S 



Section 6. LOG OF HOLE 

Depth in Fk 
From To 

18 

Thickness 
in Feet 

14 

Color and Type of Mate'. jcountered-

TOpsoi1 

Rock 

C a 1 i c h i 

18 21 Rock 

21 28 Callent' 

28 52 24 Sandy clav with Rock Ledaes 

52 108 56 Sand wi th sandstone streaks 

108 111 Rock 

_LLL _ZJiL _23_ Sand&Gravel 

210 215 ?,and.ŷ -ic'l ay 

215 220 Red Bed 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

L ' h /7/•back 

The undersigned hereby certifies that, to Ihe best of his kncwledje snd belief, the/orej^g is a true and correct record of the abo 
described hole. 

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



Date of Jt'cccipt„. 

Kami: of permittee, 

Street or P. Q. ^T-^KTIT 

(TWs form t-o be erecuted in triplicate) 

WELL RECORD 

<> oa .'tetrcA8ii^-£s^, 

i- am 

City and State ^jOZi! rr *wt r.J.L 

1. Well locution and description: The ...1^1 l^—S^Si "wel 1 is located in -.-'J..-'.'; . „ li, 1-! ii.. 7,i, 
(fiballow or artesian) 

— 1 M of Section , Township , ~£LSl , Range S l L j - i . ; Elevation of top of 

casing above sea level, ieet; diameter of hole, 2 inches; total depth, feet; 

d-epth to water upon completion, J>k' feet; dr i l l ing was commcDced ^ ^ 1 ^ 3 •» ̂  • 

and completed —.„ 19 ; name of drilling: contractor :a^lL+~L.\l?\r-' n l - i b j t e 

; Address, „:j5^...i(Lj-_ijiJ.Li.viL^ •i.ju.-i* ; Driller's License No. .'.i ''yy 

2, Principal Weter-benring; Stratn; 

Depth lit Feci IhJclaitaa X>e»crIpUon of WBte*-bt*riii[r Fanoktloa 
From To 

No. 1 
3'J 70 35 ' ed BK;d course 

10 sane coa> se hard 
N o . 3 B5 -7 3 iied oend course hard 

Ko. i 

N o . 5 

3. Cabins Record: 

Diameter ToondE Deplh o l Oulnc «r U n c i Feet ol Ferrot&iiNi 

iM lDCb«a per I t . J>er inch Top Bottom C w l o j Type »r Shoe From To 

7 20 10 ii? none ~> 7 ;v7 

4. If above construction replaces old well to bc abandoned, give location: yt, 

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

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

:. i; n ( F. 3?.2><?. / , 



-5. Log o l Well : 

x>cnUi Ln f M t 
To In len-.t Duicrlpflon of KoroutttMi 

8 I I iio:-.l 

U 5 Clsschie rocit hard 

L- 24 CXeac'nio 

X- 5 -.sr. eh-dr. 

j ; ; 7C '•<:•/: course. 

70 75 5 ":oci\ • !•••.?.:"t:iitc 

75 35 Sfsnu coiirno hard 

S7 M c i s&*i eour.se hard 

.... . 

The undersigned hereby certifies that, to the best of bis fcnowledge and belief, tn« foregoing' Is a true 

correct record of tbe above described well. 

Instructions 

This form shall be executed, preferably typewritten, in triplicate and l i led wi th tbe State Engineer's OX/ice at 

Boswgll, New Mexico, within 10 days after dril l ing has been completed. X>ala on water-bearing strata and on a l l 

formations encountered should be as complete mid accurate as possible. 

L •• heck 



Form WB-23 

FIELD ENGR. LOU 
STATE ENGINEEH OIT1CE 

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

Section 1 
(A) f w r o f ^ i i A°«™*a P- t ro leum Corp . 
ox . J -KT . Drawer D ^ 
Street and Number 
City 
Well was drilled under Permit No. 

Monument, State tfcvi Mexico 

..VC of Section. 
30 

(B) Drilling Contractor. 

Street and Number 

City 

0 . R> ffiusslewhite 

. and is located in the 
£ 18S B 38E .Twp Rge.. 

BDX 56 
-License No. WD99 

Hobhs, State 

Drilling was commenced - ^ k * 101 

(Flat of 640 acres) 
Drilling was . completed... Feb. 1 2 , 

IT 
66 

Elevation at top of casing in feet above sea level 

State whether well is shallow or artesian 

Unkovm 

Shallow 
-Total depth of welL 38 

Section 2 PRINCIPAL WATER-BEARING STRATA 

.Depth to water upon completion__34 

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

From Feet 
Description of "Water-Bearing Formation 

1 34 38 4 Sand & sand rook 
2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
in. 

Pounds 
. I t . 

Threads 
i f i 

Depth 
Feet Type Shoe 

Perforations Dia 
in. 

Pounds 
. I t . 

Threads 
i f i Top Bottom 

Feet Type Shoe 
To 

> 5/8 18. none 0 20 20 Bona 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth in Teet Diameter 
Hole ia in. 

Tons 
Clay 

No. Sacks oi 
Cement Methods Used 

From To 
Diameter 

Hole ia in. 
Tons 
Clay 

No. Sacks oi 
Cement Methods Used 

0 20 8 l § yds.. Dump remix around casing 

Section 5 

Name of Plugging Contractor : 

Street and Number 

Tons of Clay used i l Tons of Roughage used 

Plugging method used . ; ••- ,—. 

Plugging approved by: 

PLUGGING RECORD 

City_ 

..License No-

State ' •.. ... 

-Type of roughage-

_Date Plugged.- _19_ 
'; Cement Plugs were placed as follows: 

Basin Supervisor 

FOR USE OF STATE EtJGINEEIt -QNLY 

Date Received 

I^Ie No. 

No. 
Depth of Plug 

No. of Sacks Used No. 
From To 

No. of Sacks Used 

-Location No. 



Section C LOB OF WELL 

Depth iu Feet Thickness 
in Feet Color Type of Material Encountered 

Prom To 
Thickness 

in Feet Color Type of Material Encountered 

- P 2 2 Brovra Soil fe^rock 
2- 5 . 3 White Calloho rook 

5 20 15 - Whits Caliche 

20 ' 25 5 White Callone rook 
• 25 29 4 Gray Sandy snals & caliche rock 

29 38 9 Grey • Sand & sand rook 

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

i - S^H 'I 'no.c k 



lorm WR-2S STATE ENGINEER OFFICE 

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

Section 1 
(A) Owner of well M?J!>LJ)iLJl™2§.^.In2±~ _ 

Boa 1295 Street and Number.. 

City SobbS, State . Smu Mexico 

Well was drilled under Permit No ]k?M$§£ and is located in the 

fe.&%_.^«_y».%_j?«J/<..y4 of Section...32_.._.Twp JL«SS._.Rge 3SS__ 

(B) Drilling ConlTactoT.-.A'RjuMasl^iiM License No Mt^JL~ 

Street and Number iOXS§_ 

City State .S&Sji^9.°. 

Drilling was commenced 

DriUing was completed Sepi, 11 
19_5<L 

19-J--L 
(Plat ot G40 acres) 

Elevation at top of casing in feet above sea level Total depth of well 

State whether well is shallow or artesian flMIJoig. Depth to water upon completion. 

100 

30 

Section 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet Thickness in 

Feet 
Description ot "Water-Bearing Formation No. 

From To 

Thickness in 
Feet 

Description ot "Water-Bearing Formation 

1 
40 80 40 SonS S san d rooK 

2 

3 

4 

5 

Section 3 RECORD OF CASING 

Dia 
In. 

Pounds 
f L 

Threads 
in 

Depth 
Feet Type Shoe 

Perforations Dia 
In. 

Pounds 
f L 

Threads 
in Top Bottom 

Feet Type Shoe 
From To 

6* 5/8 JS s 0 100 100 Collar1 70 100 

Section 4 RECORD OF MUDDING AND CEMENTING 

Depth i n Teet Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks of 
Cement 

Methods Used 
From To 

Diameter 
Hole i n in . 

Tons 
Clay 

No. Sacks of 
Cement 

Methods Used 

Section 5 

Name of Plugging Contractor— 

Street and Numher 

Tons of Clay used Tons of Roughage used 

Plugging method used_ . 

Plugging approved by: 

PLUGGING RECORD 

City-

Basin Supervisor 
i -."71 l i T- r-t-

FOR USE OF STATE FJSGLNEEK ONL?, 

Date Received. 

-License No.. 

State_ 
-Type of roughage-

-Date Plugged.. _19_ 
•Cement Plugs were placed as follows: 

No. 
Depth of Plug 

Wo. of Sacks Used No. 
From To 

Wo. of Sacks Used 



Section 6 LOG OF WELL 

Depth in Feet Thickness 
' in Feet Color Type ot Material Encountered 

From To 
Thickness 
' in Feet Color Type ot Material Encountered 

0 ? 7 flr>f)Mrt Soil 

1 P.R P.7 miu Ooleohie & rock 

sa 35 7 Or en Sandu shale 

35 40 5 

40 80 40 Red Sand <* aand rook 

80 TOO BO Bed Sand, finB 

• 

-

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 



(This form to he executed in triplicate) 

WELL RECORD 
Permit No. Jj.irZ5.55-I>ate of Receipt 

Name of permittee. . S k e l l y . . O I l . . C p . t , 

Street or P. O.Pr&M.SX...D. city and StateHpMlS.,„.JleVT.ifeK.i..CO.. 

1. Wel! location and description: llie §halls>3f. well is located in ..:.Si"'...... ; %, ...SM Vt. 

fsbullow or nrledftij) 

....S.W. of Section ..3.2. Township .1.1.3 ..... Range .3.8..:.E ..; Elevation of top of 

casing above sea level feet; diameter of hole B..... inches; total depth, . 1 1 6 feet; 

depth to water upon completion, 3 4 feet; drifting was commenced J lHie . . .25 19..54. 

' and completed J.UQg...25 r ID5.4..; name of drilling contractor £3*™B». ._RUCke 

BQK...3.06 ; Address. HnKns , ttftw I - i f t r i r n ; Driller's License No. I V D i w l l l 

2. Principal Water-bearing Strata; 
DtpUi 

Fro in 
la Petl ; 

To Tbtekneftt nucrlpUoti pt VC*t<r-l>*.rlnf Formation 

NO. 1 54 8 5 31 Water Sand 
N o - 2 101 i i s 116 15 Water Sand . 
No. 3 

No. 4 

No. 5 

3. Casing Hecord: 

Pounds 
per IU 

Threads t>eptl ol Crsing or User 
per inch Top Bottom 

F r t t ol 

6 5 / g 2 0 1 0 0 111 m . 

Cemented from O.̂.Q .5.7. 

Trpe or Shot 

collar 

Perforation 
From 

.3.5. m.. 

4. If above construction replaces old well to be abandoned, give location: % Vi 

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

date of plugging IS ; describe how well was plugged: 

JUL 1 1954 



U - 1S5S had k 

5. Log of Well: 

Depth 
Tt. 

Thicluiesc 
In <r-ct Desoriptlon of Forraatlun 

0 4 4 Top S o i l 

4 25 21 Cal iche 

25 14 9 Psok Sand 

34 39 5 Water Sand (weak) 

39 54 15 Pack Sand 

54 35 31 Water Sand 

65 94 9 Hard Sand Rock 

94 101 7 T i r j i t Sand 

. 101 116 15 V7ater Sand 

-

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

correct record of the above described well. 

Instructions 

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

Roswell. New Mexico, within 10 days after drilling has been completed. Data on water-bearing strata and on all 

formations encountered should be as complete and accurate as possible. 



(This f o r m to be executed h i triplicate). 

WELL RECORD 

Da-tc of Receip* £&!~ZJ2.>..2351 

Name of permittee _. J..QS-..P.,...JjU.tt_Q.rX 

Street or P.O. 

Permit No 2232 

, city ana state—flQhbs.f--Hew-MexL-co 

1. "Well location and description; The. J i r iU ls located in__, k 3-jb---'- --SC 
(chollow or urltslun) 

S.W._ »1 of Section. 3 3 - Townshlp__L8.. . .S.aU.th R a n e c j S - E a S t . ; Elevation of top of 

casine; above sea level, feet; diameter of hole, 7- . Inches; to la l depth 1 1 2 .feet; 

depth to water upon completion, —5_Q_ ieet; dri l l ing irais commenced .T l l r lO 9 A , 19-53—-, 

and completea.„. .J.U£l.e. . .Z3. J _ , 1S_£3. . . ; name of dri l l ing con t rac to r . . . . . JEc l . . . .B^ . . .BUr l :S 

Address, R b t i J D . S . > _ . J i e K . . 3 i e x l C . a . . „ ; Driller 's license No_W3X-=0JL_l 

2- Principal Water-bearing Strata: 

lieptb in Feel 
Txxirn To Description al Water-bearing Formation 

N o . 1 
63 70 •7 Water sand .. 

N o . 2 

76 m 1? 
N o . 3 

102 112 in Wat.oT csmri 

No. i 

No. 5 

3. Casing- Record; 

Pounfia 
p e r i l . 

-Ou-eatjf 
per inch 

Deplh ol Casing- or lincrr 
Top UottotTi 

Feet of 

31... .JL2_.. JL 111:.. 

'Sypc of Shoe--. 

- none 

PfiriaroUooi 
From . Xo 

-.111. 

4, If above construction replaces old well to be abandoned, give location: '. ...Yi,• —™ ^ li, VA 

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

date of plugging 19..̂ _ ; describe how yreU was plu_rg"ed: . 



lech 

6. L o j : of Wel l : 

JKplIi In feet 
From, , : . . | Xo. 

Xltlckncsf) 
,DtieripU<w,of Formation .", •• 

L_,_ 

21 

Top fsttiX'-' 

1 22 

L_,_ 

21 

- _ - - 1 

. c a l i c h e 

22 3fT 16 pack sand 

33 42 4 hard sand rock 

42 63 21 pack sand 

63 "" 70 7 water sand 

70 76 6 ^ ' ha rd sand rock 

76 &t 12 water sand 

$A 102 4 t i g h t sand 

1Q2 112 water sand 

^ •• 
anon. .Cl:! . I l l 0 S YI . . 

- The undersigned hereby certifies tbat, to the best ol bis knowledge and belief, the foregoing is a true and cor­

rect record of the above described "well. 

Instructions 

This form shall be executed, preferably typewritten, jc triplicate and filed -with the State Elngloeei.-'s Oflice at Ros-
v/ell, Kew Mexico, within 10 days after drilling has been completed. Data on -water-bearing strata and on all forma­
tions encountered should bo as complete and accurate as possible. -



APPENDIX B 



Sc >ii Bore 
" 1 

System: < Location: GW: u' Landowner. Oxy 
/ 

Soil Sore: /£> f e > ) GPS: Coord. System UTM / ? 
UL' Sec. 21 T R Map Datum NadS3 ;>/. 

D&pth CL F?!D Color. Time 
7jv f i / , i l , r <jt,if ZfrtJ 

l i )7% J, , P,V I l</<i/f-r Cat-Cl' V 

>c ^ . 1 
_21 h i s 1 ' f 7} 

6.7 ./-/ „ 

v ' !• •Cl >) 

- ?t>.<9 

V' 9-7 
63 7.6 u 7, . L 

5/' - '( >> -
' il' ' if . M 

' f«,l ^..rJ -rs^X \ r - l / 

.. . .. 1 

-• 1 

j 

_, ... -
_. - -
_ - -
- - - -
- - -

-• • 
- - -

-

• r r 
i 

-
- - -

- - -. -

Notes: t / o j Ma/ch,* 0 (pl . rl. WPrP lci«s. TioK f.> >n/«*.-<, f7;) fofir-P 



Analyte 

Project 1-29 col 

Project Number. None Given 

Project Manager: RoyRascon 

General Chemistry Parameters by EPA / Standard Methods 
Environmental Lab ofTexas 

S B ® 6' (4K10009-01) Soil 

Chloride 

% Moisture 

Rtault 
R.eporting 

Limit Units DDulipn Bntcb Prepared Analyzed 

Fax: (505) 397-1471 

Reported; 

11/15/04 16:40 

Method 

4890 

14.0 

20.0 mg/VgWet 

% 
2 EK41209 11/10/04 

I EK.41101 11/10/04 

ll/U/04 SWS4G9253 

11/11/04 % calculation 

Note; 

SB @.6V (4KI0O09-O2) Soil 

Chloride 
% Moisture 

ND 
4,0 

20.0 mg/kg Wet 

% 
2 EK41209 1I/J0/04 

1 EK41101 11/10/04 

11/11/04 SW 846 9253 

11/11/04 y° calculation 

I 
I 
i 
I 
I 
1 
1 
I 
I 
I 
I 

QE C EI V Eft 
BOV 1 9 20M hi 
FliCE OPERATING 

HOBBS, NM > 

Environmental Lab ofTexas 'the results in this report apply 10 the sconples analyzed in accordance wilh Ihe samples 
received in the laboratory, This analytical repot! must be reproduced in ils entirely, 
Wrt written approval ofEnvirarmentdl lab ef Texas, 

J Page 3 of 10 

12600 Wesi 1-20 East - Odessa, Texas 79705 - (432) 563-1 SOO - Fax (432) 563-1713 

I 



-^•pcTaiing Co. Project; 1-29 eol Fax:(505)397-1471 
rffSSW. Taylor Project Number; None Given Reportcd: 
[ Hobbs NM,8S240 - Project Manager; Roy Rascon 11/15/04 16:40 

Organics by GC 
Environmental Lab ofTexas 

Reporting 
Analyte Remit Limit Units Dilution Bate* Prepared Analyzed Method Notts 

SB @ 6' (4K10009-OI) Soil 

Benzene ND 0,0250 mg/kg dry 25 EK41501 11/12/04 11/12/04 EPA S021B 

Toluene J 10.0135) 0.0250 » » If it - J 
Etitylbcirzene 0.0416 0.0250 " i i •< » II 

Xylene (p/ni) 0.0550 0.0250 u „ » « " 
Xylene (o) 0.0298 0.0250 M ll 41 

'• 
» 

Surrogate: a,a,a-Trifluoraio!uetu> 85.2% 80-120 II II » 
Surrogate: 4-Bromofluorobcmene 94.1% 80-120 » 

•• 
• » 

Gasoline Range Organics C6-C12 12.1 10.0 mg/kg dry 1 EK40906 11/10(04 U/U/04 EPA 8015M 

Diesel Range Organics >C12-C35 52.8 10.0 " H • » M 

Total Hydrocarbon C6-C35 64.9 10.0 » - tr V 

Surrogate: 1-Chlorooctane 98.0 % 70-130 1' <• 

Surrogate: 1-Chlorooctadecane 109% 70-130 " " ' tr 

SB @ 61' (4KI0009-02) Soil 

Benzene ND 0.0250 mg'kg dry 25 EK4150I 11/12/04 11/12/04 EPA 8021B 

Toluene • ND 0.0250 • « 
Ethylbenzene ND 0.0250 * 
Xylene (p/m) ND 0.0250 " 
Xylene (o) ND 0.0250 • 1) 

Surrogate: a a,a-Trifluorotoluene 89.8% 80-120 tl « 

Surrogate: 4-Bromofiuorobemene 96.9% 80-120 It 

Gasoline Range Organics C6-C12 ND 10.0 mg/lcg dry ] EK41006 11/10/04 11/11/04 EPA 8015M 

Diesel Range Organics >C12-C35 ND 10.0 H u 

• 
It 

Total Hydrocarbon C6-C35 ND 10.0 H > > * » 

Surrogate: J-Chlorooctane 100% 70-130 - Si » 

Surrogate: 1-Chlorooctadecane 117% 70-130 n V 

Environmental Lab OfTexas Ths results ui this report apply to tht samples analyzed in accordance with the samples 
received in the laboratory. This analytical report miat be reproduced in us entirety, 
y/ilh written approval of Environmental Lab ofTexas. _ „ , . 

Paee 2 of 10 

12600 West 1-20 East - Odessa, Texas 79705 - (432) 563-1S00 - Fax (432) 563-1713 



^I^^Opentme, Co. 
S22W. Taylor 
Hobbs NM, 88240 

Project: 1-29 col 
Project Number: None Given 
Project Manager: Roy Rascon 

Fax: (505)397-1471 

Reported: 
11/15/04 16:40 

ANALYTICAL REPORT FOR SAMPLES 

Sample K> Laboratory ED Matrix Dfctc Sampled Date Received 

SB® 6' 

SB @ 61' 

4K10009-01 

4K10009-02 

Soil 

Soil 

11/04704 12:24 

11/04/0414:11 

11/10/04 07:50 

11/10/04 07:50 

1 9 ZC04 y 
filCE OPERATING 

HOBBS, NM 

22600 West 1-20 East - Odessa.. Texas 79705 - (432) 563-1800 - Fax (432) 563-1713 

Page 1 of 10 
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Appendix D 
Photodocumentation & 

Disposal Manifests 

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

Albuquerque, NM 87104 





Figure 3: Backfilling excavation with blended soil 

Figure 4: Loading clay for placement in excavation 



Figure 5: Measuring top of placed clay 

Figure 6: Compacting clay with equipment 



Figure 7: Placement of Clay in Excavation 

Figure 8: Clay placed in excavation 

Figure 9: Completed infiltration barrier with caliche cap 





Sundance Services, Inc. 
P.O. Box 1737 • Eunice, New Mexico 88231 

(505) 394-2511 

Ticket s> 

Lease Operator/Shipper/Company: 

Lease Name: 

Transporter Company: 

Da te : „ 

Time AM/PM 

Vehicle No. Driver No, 

Charge To: 

f j] Produced Water 

• Tank Bottoms 

• Other Materials 

Description: 

TYPE OF MATERIAL 

F j Drilling Fluids 

r j Contaminated Soil 

• BS&W Content: 

LJ Completion Fluids 

• C-117 No.: 

• JETOUT 

• CALLOUT 

VOLUME OF MATERIAL BBLS, Y\RDS 

AS A CONDITION TO SUNDANCE SERVICES. INC.'S ACCEPTANCE Ol- THE MATERIALS SHIPPED WITH THIS 

JOR TICRE I'. OPLRAIOR'SIHEPER REI'RfcShXiS AND WARRANTS THATT1IC WASTE MATERIAL SHIPPED I lEREWITH IS 

•MATERIAL EXEMPT FROM THE RESOURCE. CONSERVATION AND REOOVKRY ACT OF l«7o.AS AMENDED FROM TIME TO 

TIME. 40 L.S.I \ bVUE ET SF.O.. THK NM HEALTH AND SAE CODE. 36! 00! ET SEQ.. AND REGULATIONS RELATED THERETO. 

BY VIRTUE OP THE EXEMPT!) !N AIT ORDI U DRILLING FLUIDS. PRi >DUCED WATERS. AND OTHER WASTE ASSOCIATED 

WITH I'i If-. EXPl OR \TION. DEVELOPMENT OR PRODI CTION Of CRI DE Oil OR NATL RAL t i -AS OR GEOTHERMAL ENERGY. 

ALSO AS A CONDITION TO S! INDANCE SERVICES. INCVS ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JOB 

TICKET. TRANSPORTER REPRESENTS AND VVARRAN l*S THAT ONI Y THE MATERIAL DELIVERED BY OPERATOR/SHIPPER TO 

TRANSPORTER IS NOW DELIVERED HY TRANSPORTER TO SUNDANCE SERVICES. INC.'S FACILITY FOR DISPOSAL 

77//S WILL CERTIFY thai the above Transporter loaded the material represented hy ihis Transporter 

'Statement at the above described location, ami thai it was tendered by the above described shipper. This will 

certify that no additional materials were added to this load, atid that the material was delivered without 

DRIVER: 

FACILITY REPRESENTATIVE: 



Sundance Services, Inc. 
R.O. Box 1737 • Eunice, New Mexico 88231 

(505) 394-2511 

Ticket 4 

Lease Operator /Shipper /Company: . 

Lease Name: 

Transporter Company: 

! Date: 

Time . AM/PM 

.Vehicle No._ Driver No. 

; Charge To: 

• Produced Water 

• Tank Bottoms 

• Other Materials 

Description: 

TYPE OF MATERIAL 

G Drilling Fluids • Completion Fluids 

M Contaminated Soil • C-117 No.: 

• BS&W Content: 

, • JETOUT 

• CALLOUT 

VOLUME OF MATERIAL BBLS "ARDS 

AS A CONDITION i'O SUNDANt r SERVICES. INC "S ACCEPTANCE OK TDK MATERIALS SHIPPED WITH THIS 

.If )B TICKE'l, (>PEK A'l ORSU1PPER REPRESENTS AND WARR A. NTS Tl I AT TUT WASTE MATER1 AL SHIPi'hD IIFRI- VV] LH IS 

MAThRiAL EXEMPT I ROM l ' l l l - RFS( >URt l i CONSERVATION AND RECOVERY ACT OF 197ft. AS AMENDED FROM TIMF. TO 

TIME. 40 U.S.C m i . ET SEQ . THE NM HFAETII AND SAF. CODE Jf.l.OOl HI SEQ.. AND REGULATIONS RELATED THERETO. 

'BY VIRTl EOF-IHE EXEMPTION AI FORDED DRILLING Fl UIDS. PRODUCED WATERS. AND O U l l R W KS'. E ASSOCLAT1 1) 

WITH THE EXPLORATION. DEVELOPMENT OR I'KODL < TION (JF CRUDE OIL OR NATURAE G-\S OR GEOTHERMAL FNERGY. ' 

ALSO AS A CONDITION TO SUNDANCE SERVICES, ENC 'S ACCEPTANCE OF THK MATERIALS SHIPPED WITH THIS JOB ; 

11CK.E I . TRANSPORTER REPRESI NTS AND WARRANTS THAT ONLY T i l l . MATERIAL DELIVERED BY OPERATOR-SHIPPER TO , 

TRANSPORTER IS NOW DELIVERED BY TRANSPORTER TO SUNDANCE SERVICES, INC.'S FACILITY FOR DISPOSAL 

THIS WILL CERTIFY that the above Transporter loaded the material represented hy this Transporter '•• 

Statement at the ahnve described location, and that it was tendered bv the above described shipper. This will: 

•certify that no additional Materials were added to this load, and that the materia! was delivered without' 

DRIVER: 

FACILITY REPRESENTATIVE: 



Sundance Services, Inc. 
P.O.Box 1737 * Eunice, New Mexico ,88231 

(505) 394-251,1 , • 

Ticket # 

. Lease Operator /Shipper /Company: 

Lease Name: . . 

Transporter Company: 

Date: Vehicle No.„ 

Charge To: _ 

Time 

Driver No. 

AM/PM 

~2 Produced Water 

• Tank Bottoms 

H Other Materials 

Description: 

TYPE OF MATERIAL 

• Drilling Fluids • Completion Fluids 

• Contaminated Soil • C-117 No.: 

• BS&W Content: 

• JETOUT 

L CALLOUT 

VOLUME OF MATERIAL BBLS. YARDS 

AS A CONDITION TO SUNDANCE SERVICES. INC.'S ACCEPT ANCE OF THE MATERIALS SHIPPED WITH THIS 

JOB I ICKF'T. OPER Vi'OICSlUPPER REPRESENTS AND WARRANTS THAI THE WASTE MATERIAL SHIPPED HEREWITH IS 

MATERIAL EXEMPT ER< >M THE RESOURt E. CONSERVATION AND RECOVTRY ACT OF I ' W . AS AMENDED FROM TIME TO 

TIME. 40 U.S.C. 6901, ET SEO.. THE N.M 11 FAITH AND SAF. ( ODE 36I.U01 ET SEQ.. AND REGULATIONS REI ATFD THFRETO. 

BY VIRTUE OF JTIL EXEMP HON AFFORDED DRILLING FLUII >S. PR( iDUCED WATERS. AND OTHER WASTE ASSOCIATED 

WITH THE EXPLORATION. DEVELOPMENT OR PRODUCTION OF CRUDE OIL OR NATURAL GAS OR GEOTHERMAL ENERGY. 

ALSO AS A CONDITION TO SUNDANCE SERVICES, INC 'S ACCEPTANCE OF THE MATERIA! S SHIPPED WTTH THIS JOB 

TlCkT'1, TRANSPORTER REPRESENT s AND WARRANTS THAI ONLY THE M ATERKE DEIiVFRED BY OPERAl'OR SHIPPER TO 

TRANSPORT!-!?. IS NOW DELIVERED BY T RANSPOKTER TO SUNDANCE SERVICES. INC.'S FACILITY FOR DISPOSAL. 

THIS WILL CERTIFY lha! the above Transporter loaded lhe materia! represented hr this Transporter 

Statement at the above described location, and that it was tendered by the above described shipper. This will 

certify that no additional materials were added to this load, and that the material was delivered without 

h7cidehtf§S^i;yyy :y
r . .•^rj'.^^Hi^^ES^^iS!-. : ? W U M l i M S k 111 S ^ H S ^ ^ ^ ^ S E 

DRIVER: 

FACILITY REPRESENTATIVE: 



Sundance Services, Inc. 
P.O. Box 173? * Eunice, New Mexico 88231 

(505) 394-2511 

Ticket ti -

i Lease Ooerator/ShiDDer/ComDanv: 

Lease Name: 

Transporter Company: Time AM/PM 

Date: Vehicle No. Driver No. 

Charge To: 

TYPE OF MATERIAL 

LJ Produced Water i Drilling Fluids f l Completion Fluids 

• Tank Bottoms H Contaminated Soil • C-117 No.: 

f l Other Materials • BS&W Content: 

Description: 

r JETOUT 

[Z CALLOUT 

VOLUME OF MATERIAL BBLS. YARDS 

; ASA CONDITION TO SI .NDAN'i.T si RV1CES. INC 'S ACOP 1 ANl '!• OF TH]-. MATERIALS SHIPPED WITH THIS 

JOB TICKET. OPERATOR-SHIPPER REPRESENTS AND WARRANTS THAI IDE WASTE MATERIAL SHIPPED HEREWITH IS 

MAI ERiAL EXEMPT FROM THE. RESOURCE. CONSERVATION AND RECOVERY ACT OF 1*76. AS AMENDED FROM I IME TO 

TIME. 40 U.S.C. 6901. ET SEQ.. THE NM HEALTH AND SAF. CODE" JGi.Oul LT SEQ.. AND R ECU LAI IONS RELATED THERETO. 

BY VIRII IE OF THE EXEMPTION AF! < IRDPD DRILLING ELL IDS. PRODUCED WATERS. AND Ol HLR WAST h ASSOCIATED 

WEI 11 THE EXPI ORATION. DEVELOPMENT OR PRODUC •• ION OE CRUDE. OIL OR NATURAE GAS OR GEOTHERMAL ENERGY. 

ALSO AS A CONDITION T<) SUNDANCE SERVICES. lNC'"s ACCEPTANCE OF THE MATERIALS SHIPPED WITH THIS JOB 

TICKET. TRANSPORT ER REPRESENTS AND WARRANT'S THAT ONLY THE MATERIAL DELIVERED BY OPERATOR'SHI PEER TO 

TRANSPORTER IS NOW DELIVERED BY 1 RANST'OUTER TO SUNDANCE SERVICES, INC.'S FACILITY FOR DISPOSAL. 

THIS WILL CERTIFY thai the above Transporter loaded the material represented by this Transporter 

Statement at the above described location, and that il Mas tendered hy the above described shipper. This will 

certify that no additional materials were added lo this load, and that the material was delivered without 

incident. 

DRIVER: 

:FACILITY REPRESENTATIVE: 



Sundance Services, Inc. 
P.O.Box 1737 • Eunice. New Mexico 88231 

(505) 394-2511 

Ticket # 

Lease Operator /Shipper /Company: . 

Lease Name: _ _ _ _ _ _ _ 

Transporter Company: 

Date: 

Time AM'PM 

...Vehicle No. Driver No. 

Charge To: 

• Produced Water 

H] Tank Bottoms 

• Other Materials 

Description: 

TYPE OF MATERIAL 

M Drilling Fluids 

Z j Contaminated Soil 

F ] BS&W Content: 

Completion Fluids 

C-117 No.: 

• JETOUT 

• CALLOUT 

VOLUME OF MATERIAL BBLS. YARDS 

AS A CONDI DON TO SL NDANCH SERVICES. INC 'S AOGEPTANC fr Of THE MATERIALS SHlf'RED WITII THIS 

IOEJ TICKET OPERATOR SHIPPER REPRESENTS AND WARRAN IS THAT THE. WASTE M AITRIAI SHIPPED HEREWITH IS 

MATERIAL rXE.ViP T FROM TUT- RESOt KCE. CONSERVATION AND RECOVERY ACT (>E 1976. AS A MENDED FROM TIME TO 

TIME, JO L..S.C 6901. ET SEO-. THE NM HEALTH AND SAE CODE .5<>1.00! ET ShC?.. AND REGULATIONS RELATED '! HERETO. 

BY VIRTUE OF "IHE EXEMPTION AFFORDED DRILLING F! LTDS. PRODUCED WATERS. AND OTHER WASTE ASSOCIATED 

WITH THE. FXPI ORATION. DEVELOPMENT < IR PRC (DUCTION OF CRL DE OIL OR NATURA1 GAS OR GEOTHERMAL ENERGY. 

ALSO AS A CONDITION TO SUNDANC 'E SERVICES. INC.'S ACCEP TANCE OE THE MATERIALS SHIPPED WIT H T HIS JOB 

TICKET', TRAXSPi JRI'ER REPRESENTS AND WARRANTS THAT ONLY THE MAT TRIAL DELIVERED BY OPER ATOR.SI 11PPFR TO 

TRANSPORTER IS NOW DUI IYERED BY TRANSPORTER IO SUNDANCE SERVICES. INC S FACT I ITY FOR DISPOSAL. 

THIS MILL CERTIFY thai the above Transporter loaded the material represented by this Transporter 

Statement at the above described local ion, and thai it was tendered by die above described shipper. This will 

certify tltal no additional materials were added to this load, and that the material was delivered without 

incident. 

DRIVER: 

FACILITY REPRESENTATIVE: 



Sundance Services, Inc. 
P.O. Box 1737 * Eunice, New Mexico 88231 

(505)394-2511 

Ticket if 

Lease Operator /Shipper /Company: 

Lease Name: . . 

Transporter Company: 

Date: 

T ime AM/PM 

Vehicle No. Driver No. 

Charge To: 

• Produced Water 

• Tank Bottoms 

• Other Materials 

Description: 

TYPE OF MATERIAL 

• Drilling Fluids 

• Contaminated Soil 

• BS&W Content: 

TJ Completion Fluids 

C-T17 No.: 

• JETOUT 

(J CALLOUT 

VOLUME OF MATERIAL BBLS. YARDS 

• AS A CONDITION TO SI .'NUANCE SERVICES, INC.'S ACCEPTANCE OE THE MATERIALS SHIPPED WITH THIS 

JOB TK 'KET. OPERA'IOR/SI UPPER REPRESENTS AND WARRANTS THAI' Tl IE. WASTE MATERIAL SHIPPED HERE,WTTH JS 

MATERIAL EXEMPT FROM THE RESOURCE. CONSERVATION AND RECOVERY ACT OF 1976, AS AMENDED FROM TIME TU 

TIME, 40 U.S.C. 6901,1 T SEQ., THE NM HEALTH AND SAF ( ODF M,l 001 ET SFO . AND REG! LATTONS RELATED THEREIO. 

BY VIRTUE OF I HF EXEMPTION AI FORDED DRIEI INO FLUIDS, PRODUCED WATERS. AND OTHER WASTE ASSOC! ATED 

WITH THE F.XPLOKAT ION. DEVELOPMENT < >R PRODUCTION OF CRUDE Oil OR NATURAL GAS OR GEOTHERMAL ENERGY ; 

ALSO AS A CONDITION TO SUNDANCE SERVK ES. ENC 'S ACCEPI ANCE OF THE MAlERIAES SHIPPED WITH TT 1 LS JOB i 

TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAI' ONLY THE MATERIAL DEI IVERED BY OPERATOR/SHIPPER IX) \ 

TRANSPORTER IS NOW DELIVFRED HY TRANSPORTER TO SUNDANCE SERVICES. INC.'S FACILITY FOR DISPOSAL. 

777/5 WILL CERTIFY thai the above Transporter loaded the material represented by this Transporter 

Statement at the above described location, and that it nits tendered by the above described shipper. This will 

certify- tha! no additional materials were added fo litis load, and that Ihe material was delivered without 

DRIVER: 

FACILITY REPRESENTATIVE: 



Sundance Services, Inc. 
P.O. Box 1737 * Eunice, New Mexico 88231 

(505)394-2511 

Ticket # 

Lease Operator/Shipper/Company:. 

Lease Name: 

Transporter Company: 

Date: 

Time AM/PM 

Vehicle No. Driver No. 

Charge To: 

• Produced Water 

• Tank Bottoms 

T2 Other Materials 

Description: 

TYPE OF MATERIAL 

G Drilling Fluids 

• Contaminated Soil 

• BS&W Content: 

Completion Fluids 

• C-117 N c : 

JETOUT 

• CALLOUT 

VOLUME O F MATERIAL BBIS YARDS 

AS A CONDITION TO SUNDANCE SERVICES. INC.'S ACCEPTANCE OE THE MATERIALS SHIPPED WITH THIS 

JOB TICKET. OPERATOR SI UPPER REPRESENTS AND WARRANTS THAI' THE WASTE MATERIAL SHIPPED HEREWITH IS 

MATERIAL EXEMPT FROM THE RESOURCE. CONSERVATION AND RECOVERY AC T OF 1976. AS AMENDED FROM TIME TO 

TIME. 40 U.S.C. 690), FT SEQ., THE NM HEALTH AND SAF. CODE 361.00! ET SEO.. AND REGULATIONS RELATED THERETO. 

BY VIRTUE. OF THE" EXEMPTION AFFORDED DRILLING FLUIDS. PRODUCED WATERS, AND OTHER WASTE ASSOCIATED 

WITH THE EXPLORATION DEVELOPMENT OR PRODUCTION OF CRUDE Oil OR NATURAL GAS OR GEOTHERMAL ENERGY. 

ALSO AS A CONDITION IO SUNDANCE SERVICES, INC.'S ACCEPT ANCE t )F THE MATERIALS SHIPPED WITH THIS JOB 

Tk KI I , 1RANSPOK I FP, RF. PR1 Sl NT S AND WARRANTS THAI i )NLYTHE M ATERIAI DEI IVERED B\ OPrRAIOICSf UPPER TO 

TRANSPORTER IS NOW DELIVERED BY TRANSPORTER TO Si LNDANCE SERVICES. INC .'S EACH ITY FOR DISPOSAL. 

• • 777/5' WILL CERTIFY that the above Transporter loaded the material represented by this Transporter ' 
Statement at the above described location, and that it was tendered by the above described shipper. This will 
certify that no additional materials were added to this load, and that the material was delivered without 
incident. 

DRIVER: 

FACILITY REPRESENTATIVE: 


