


Hansen, Edward J . , EMNRD 

Subject: 
Attachments: 

Sent: 
To: 
Cc: 

From: Katie Lee [katie@rthicksconsult.com] 
Monday, February 21, 2011 5:22 PM 
Hansen, Edward J., EMNRD 
'Katie Jones'; Hack Conder; 'David Hamilton' 
CAP Addendum, Vacuum C-33, 1R425-36 
C33CAPAddendumPlate7.pdf 

Mr. Hansen 

This email is an Addendum to the Vacuum C-33 Site (1R425-36) Corrective Action Plan, submitted to the 
NMOCD on January 6, 2011. Page 6, section: Recommendation, paragraph 3: text in blue lettering, below, will 
be added to the paragraph. Red lettering marked with a strike-through will be deleted. The new Plate 7 
showing the proposed liner location and re-vegetated areas is attached. If you need any further information, 
please let me or Hack and Katie at ROC know. 

Our recommended corrective action remedy for the site is the installation of a 2,100 square foot synthetic liner 
4 to 5-feet below ground surface over the former site, placement of soil over the liner and re-vegetation of the 
ground surface. This proposed remedy will limit infiltration of precipitation and the subsequent migration of 
constituents of concern to ground water. As part of this effort ROC plans to: includes thc following work: 

• Excavate the 30-foot by 70 30-foot area (shown on Plates 6 and 7) to a depth of four to five-feet; and 
place a liner at the bottom. Clean fill with a chloride concentration below 500 mg/kg and o PID (field) 
reading below 100 ppm will be imported to replace excavated material. 

• Fill material for the excavation will have a chloride concentration of less than 500 mg/kg and a PID 
(field) reading of less than 100 ppm. The excavated soil will be evaluated and used provided it meets 
these criteria. Any soils requiring disposal will be properly disposed of at an NMOCD approved facility. 

• Upon completion of the liner installation, re-vegetate the disturbed o 15 foot by 45 foot area centered 
over the former excavation at the C-33 site to reduce infiltration (Plate 7). 

• As monitored ground water at MW-1 shows eight quarters of data showing no ground water impact at 
the site above WQCC standards, we will plug and abandon MW-1 according to standard protocols upon 
NMOCD approval of this plan. 

This remedy is protective of ground water quality, human health, and the environment. 

Katie Lee 
Project Scientist 
RT Hicks Consultants, Ltd. 
phone: 505.266.5004 
mobile: 505.400.7925 
fax: 505.266.0745 
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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 A Suite F 142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745 

January 6, 2011 

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

RE: NMOCD Case #: 1R425-36 
Vacuum C-33, T17S, R35E, Section 33 
Corrective Action Plan 

Mr. Hansen, 

This letter presents a Corrective Action Plan for Vacuum C-33. The Vacuum C-33 boot site is 
located east of Buckeye, New Mexico in Section 33 of TITS, R3SE (see Plate 1). To reach the 
site from Hobbs, drive: 

1) West on US Highway 62 about 12 miles, 
2) West on NM-529 about 2.4 miles, 
3) Northwest on NM-238 about 9 mites to Buckeye, 
4) East on Buckeye Road 2.69 miles, turn right and take the first right turn. Travel 0.26 

mites west along the least road and turn right, the site is 156 feet north of the road. 

The site was a junction box with boot in the Vacuum System which was abandoned in 2001. 
In 2007, Rice Operating Company (ROC) excavated and removed the C-33 box and a 30-foot by 
30-foot area of surrounding soil to a depth of twelve-feet. Junction box characterization 
activities at the site followed ROC standard practices associated with junction box 
characterization and closure and the results of this program are presented in Appendix A. 
The surface was contoured to the surrounding area and an identification plate was placed at 
the site to mark the I H ^ ^ H H H H H I ^ H H M H K I M I H ^ ^ ^ ^ ^ ^ ^ H F ^ 
location ofthe 
former junction 
box. 

Figure 1. 
Vacuum C-33, 
Backfilled 
Excavation with 
Identification Plate, 
October 2007 



January 6, 2011 

This Corrective Action Plan presents: 

1) A description of the characterization activities performed by RT. Hicks Consultants 
(Hicks Consultants) and ROC at the C-33 Boot site in the now abandoned Vacuum 
system. 

2) Evaluations and conclusions drawn from activities performed, and 
3) A proposal for termination of the site after the selected remedy is implemented. 

Char&c&eaimtkm Program 
Work Elements Performed 
Characterization activities performed by ROC and Hicks Consultants followed the approved 
March 17, 2008 Investigation Characterization Plan for the site, provided in Appendix A. 

Appendix B presents a survey of the site and shows the locations of borings and the monitoring 
well in relation to nearby roads. Characterization activities performed included: 

1) Initial ROC characterization, August-September 2007: ROC sampled the bottom and 
walls of the 30x30x12 foot excavation and thirteen locations within the excavation to a 
depth of 12 feet below ground surface: 

a. At the source, 
b. At locations 5 feet north, south, east, and west of the source, 
c. At locations 10 feet north, south, east, and west of the source, and 
d. At locations 15 teet north, south, east, and west of the source 

2) ROC conducted field chloride tests on all locations. In addition to field tests within the 
excavation, two soil samples were submitted for laboratory analyses: a composite horn 
the walls of the excavation and a composite from the floor of the excavation. 

3) After initial characterization the surface was restored and excavated soils were blended 
and backfilled. 

4) In February 2009, six soil borings were advanced to determine the extent and 
magnitude of chloride release at the site: 

a. At the source, 
b. At locations 30 and 50 feet north of the source, 
c. 20 feet east of the source, 
d. At locations 30 and 50 feet west of the source. 

5) During the February 2009 field event, one monitoring well was installed southeast 
(down gradient) from the site. 

Tables 1 and 2 (attached) present chloride and PID measurements from the sampling 
locations and excavation in September 2007 and the six soil borings in February 2009. 
Appendix C presents laboratory and field data from the characterization activities. 

Plate 2 presents all chloride concentration data obtained from the trenches and the borings. The 
locations have been arranged in order to form relative south-north and west-east cross 
sections. SB-2, bored through the junction box location, is included in both. 
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January 6, 2011 

Chloride Concentration Observations 
1) To the south, chloride concentrations decline with depth and distance. Concentrations 

are generally less than 1,000 mg/kg 15 feet from the junction box. 
2) To the north, chloride concentrations are highest 10-feet and 15-feet from the junction 

box. Between 15 and 30 feet north of the junction box concentrations decline to near 
1,000 mg/kg or less. 

3) East of the junction box, highest concentrations are 5-feet and 10-feet from the junction 
box. The trench and boring locations 15-feet and 20-feet east of the junction box have 
concentrations generally less than 1,000 mg/kg to a depth of 12-feet. Concentrations 
exceed 1,000 mg/kg at greater depths. 

4) To the west, the highest ch bride concentrations are 10-feet west of the source (SB-2). 
At 15-feet west, concentrations have declined. SB-5 (30-feet west) and SB-6 (50-feet 
west) have higher concentrations than the trench 15-feet west. 

In general, chloride concentrations decline with distance from the source as is consistent with 
the minimal topographic relief. The trenches 5-feet north and 5-feet west demonstrate that 
local variation exists. The larger scale variation of declining concentration and then increasing 
concentration at 30-feet (SB-5) and 50-feet (SB-6) suggests that the source of this chloride is 
from oilfield activities at nearby sites. 

Hydrocarbon Concentration Observations 

The initial ROC source area excavation, conducted in 2007, encountered hydrocarbon-impacted 
soil which was confirmed by laboratory analysis of gas and diesel range organics which are 
essentially non-soluble with respect to leaching. 

Field screening of hydrocarbon vapors in the soil from the soil borings identified concentrations 
greater than 150 ppm only in SB-2 near the source area. The maximum reading (609 ppm) 
was observed at 25 feet below the surface. Laboratory analysis of this sample indicated 
concentrations of benzene (0.373 mg/kg), toluene (<0.25 mg/kg), ethylbenzene (11.3 mg/kg), 
and total xylenes (25.3 mg/kg). A summary of the hydrocarbon laboratory results from all of 
the soil borings relative to the regulatory screening guidelines is provided on Table 3 below. 

Table 3 
Rice Operating Vacuum C-33 Boot Site 

Laboratory Data - Soil Samples 

Sample 
Location 

Depth 
fleet) 

Sample 
Date 

PID 
(P5»n) 

Chloride 
(rngftg) 

Benzene 
(mg/kg) 

Toluene 
(mg/kg) 

Ethylbenzene 
(mg/kg) 

Xylenes 
Gngftg) 

BTEX 
(mgfkg) 

SB-2 
SB-5 

25 
5 

213/09 
213/09 

609 
127 

I, 100 
I I , 400 

0.373 
0X82 

<0.25 
0.138 

11.3 
0183 

25.3 
0.728 

37.2 
1.13 

MMOCD Guideline Remediation Levels 250 10 - - — 50 
2006 NMED SoB Com./lndus. Vapor Exposure Risk 
Screening Guidelines Protect GW (DAF20) 

25.8 
0.0201 

252 
21.7 

128 
20.2 

82 
2.06 

— 

Site Specific GW Protective Levels (DAF^) 0.048 52 48 5 -

Elevated concentratjons of benzene and xylenes in the soil require further evaluation to insure 
the protection of the underlying ground water. We used the VLEACH vadose zone model to 
determine if the benzene and xylenes identified during the site assessment would cause the 
underlying ground waiter to exceed the regulatory standard. The input to the model employed 
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January 6, 2011 

field data from the site,, nearby locations, and conservative default values for parameters that 
were not measured at or near the site. 

The simulation results indicate that, if no further actions are taken, the maximum ground water 
impact will occur in 450 years for benzene (0.0014 mg/L) and 700 years for xylenes (0.031 
mg/L). During this time neither the benzene nor xylenes mass input to the ground water will be 
sufficient to cause the water concentrations below the site to exceed the New Mexico water 
quality standards. 

VLEACH is conservative of ground water quality because the model does not take into account 
the natural biological degradation of the hydrocarbons. Appendix D provides an explanation of 
the data used and results from the simulation at the Hobbs Vacuum C-33 Boot site. A detailed 
description ofthe model and a free windows-based program download is available from the 
USEPA at http://www.epa.QQv/ada/csmos/models/vleach.html. 

Monitoring Well Results 
The monitoring well, MW-1 installed in March 2009, has been sampled for eight quarters with 
all chloride concentrations less than 65 mg/L (See Figure 2). Table 4 presents collected ground 
water data and Appendix E contains laboratory results for the most recent ground water 
analyses. 

Table 4. Collected Ground Water for MW-1 at Vacuum C-33 
Sample | Chloride"! TDS | Sulfate | Benzene | Toluene j EthylBe nzene j Total Xylenes 

Date (mg/L) 
3/2/2009 64 426 60 ND ND ND ND 

4/28/2009 52 402 55.5 ND ND ND ND 
8/5/2009 56 379 52.9 ND ND ND ND 

11/23/2009 56 402 38.8 ND ND ND ND 
2/9/2010 56 369 59.2 ND ND ND ND 
5/28/2010 56 410 52.7 ND ND ND ND 
7/27/2010 60 377 53 ND ND ND ND 
10/27/2010 52 375 46.1 ND ND ND ND 

ND: Not Detected above laboratory detection limits 

Additional Characterization 

Hydrogeology of Site 
Data from the USGS (Water Table Levels and Aquifer Saturated Thickness in Lea County, 
Tillery, 2008) and MW-1 show that: 

• The site overlies the Ogallala Aquifer 
• Depth to water is about 75 feet 
• Ground water flows southeast under a regional hydraulic gradient of about 0.003 (see 

Plate 3) 

Data from the Office of the State Engineer (OSE) Technical Report 99-1 (Numerical Simulation 
of Groundwater Flow for Water Rights Administration in the Lea County Underground Water 
Basin New Mexico) characterized the area with these properties: 

• The saturated thickness of the Ogallalla at the site locale is 100-149 feet (USGS map of 
2007 fists a mickness of 120-140 feet for this locale) 

• The hydraulic conductivity of the Ogallala is between 21 to 40 ft/day 
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Plate 4 presents data on chloride in ground water from the PTTC database and shows: 
• The average chloride concentration in ground water of the wells represented on the map 

is about 37 mg/L. 

Historical Photos of the Site 
Plate 5 shows four aerial photographs ofthe site from 1949,1966, 1978, and 1996-1998. 
These photographs show the history of the site and surrounding activity, allowing us to 
conclude: 

1. Oil field activity occurred near the site before 1949. Several pipelines, a two-tank 
battery (southwest of the site) and a pit (west of the site near the playa) exist in 1949. 

2. By 1966, the tank battery southwest of the site has been expanded to four tanks. 
3. The pipeline and C-33 junction box is constructed in the time interval between 1966 and 

1978. Therefore, the possible active lifetime of the C-33 site is 23 to 35 years. 
4. In the time interval of 1966 to 1978, the pit is removed and the tank battery expanded 

to six tanks from four. 
5. Between 1978 and 1996, a well pad and well were placed northeast of the site and the 

tank battery was reduced from six tanks to two. 

Conclusions 
Constituents of Concern 

Chloride: 
The deepest boring at the site demonstrates that chloride has migrated through the vadose 
zone to ground water. The monitoring well data shows that the current chloride flux from the 
vadose zone to ground water is insufficient to elevate chloride concentrations above WQCC 
standards. 

Figure 2. Chloride Concentration in ground water 
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Hydrocarbons: 
Although hydrocarbons are present in the soil below the site, the vadose zone modeling 
performed using conservative input parameters indicates that the ground water below the site 
will not be impacted above the New Mexico water quality standards even if no further corrective 
actions are taken. 

The Site presents no threat to Fresh Water, Public Health or the Environment 
The monitoring well data shows that the current chloride flux from the vadose zone to ground 
water is insufficient to elevate chloride concentrations above 65 mg/L. 

ROC refilled the 30-foot by 30-foot by 12-foot deep excavation with the blended material from 
the excavation. Chloride concentration of the fill is 5,340 mg/kg. 

Hicks Consultants concludes that residual hydrocarbons are not present in sufficient 
concentrations or sufficient mass at the ROC site to represent a threat to fresh water, public 
health, safety, property or the environment. 

Recommendation 
Vegetative cover over an area removes water from the soil through transpiration in addition to 
water removed by evaporation. Such a cover can be called an evapotranspiration barrier (ET 
barrier). The amount of surface water that infiltrates to ground water at an area with an ET 
barrier is less than what infiltrates for an identical bare area. For soil above the water table; 
hydraulic conductivity, or the ability of a soil to transmit water, varies with moisture content of 
the soil. Hence, installation of a vegetative ET barrier results in considerably lowered vadose 
zone water and chloride fluxes to ground water. 

Installation of a liner beneath a vegetative ET barrier reduces water and chloride fluxes to 
ground water to negligible levels while the liner has integrity. As the liner develops tears and 
chemically degrades, water and chloride fluxes beneath the degraded areas increase to rates 
equivalent to an area without a liner but with an ET barrier. Chloride beneath a degrading liner 
moves down toward ground water at different rates. These migration rates are less than the 
current rate allowing dilution and dispersion to decrease possible adverse impact to ground 
water. 

Our recommended remedy for the site includes the following work: 

• Excavate the 30-foot by 30-foot area (shown on Plates 6 and 7) to a depth of five-feet; 
and place a liner at the bottom. Clean fill with a chloride concentration below 500 mg/kg 
and a PID (field) reading below 100 ppm will be imported to replace excavated material. 

• Upon completion of the liner installation, re-vegetate a 45-foot by 45-foot area centered 
over the former excavation at the C-33 site to reduce infiltration (Plate 7). 

• As monitored ground water at MW-1 shows eight quarters of data showing no ground 
water impact at the site above WQCC standards, we will plug and abandon MW-1 
according to standard protocols upon NMOCD approval of this plan. 

This remedy is protective of ground water quality, human health, and the environment. 

Upon documentation of this action, a termination report/request will be submitted to NMOCD. 
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1 January 6, 2011 

ROC is the service provider (agent) for the Vacuum Salt Water Disposal System and has 
no ownership of any portion of pipeline, well or facility. The Vacuum SWD System is 
owned by a consortium of oil producers, System Parties, who provide all operating 
capital on a percentage ownership/usage basis. 

Thank you for your time and consideration. 

Sincerely, 
R.T. Hicks Consultants, Ltd. 

Katie Lee 
Project Scientist 

Copy: Rice Operating Company 
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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 Rk> Grande Blvd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745 

Tables 1 and 2 present field and laboratory chloride and PID measurements from the trench 
sampling locations and excavation in September 2007 and the six soil borings in February 
2009. Appendix A presents laboratory and field data from the characterization activities. 

Table la. Field Result; for Chloride and Volatile Organic Constituents in Trenches at the 
source, north and east of the former Junction Box Location 

Depth 

At former 
Junction 

Box 
(source) 

5' N of JB 10° N of JB 15* N of JB 5'E of JB 10' E of JB 15 'Eof JB 

feet bgs Chloride titration, mg/kg 
1 

not taken not taken 

1,129 1,575 

not taken 

7.485 3.077 
2 

not taken not taken 

1,456 2,218 

not taken 

2.980 657 
3 not taken not taken 1,093 1,851 not taken 2,517 379 
4 

not taken not taken 
4.286 1.116 

not taken 
3.529 1.063 

5 

not taken not taken 

5.212 1,707 

not taken 

4,348 776 
6 

not taken not taken 

6.629 1,518 

not taken 

7,096 681 
7 1.710 1.346 7.452 3,462 6.049 7,086 1.884 
8 2,376 2,480 9.835 6.428 5.621 8,365 394 
9 1,570 908 5.043 10.572 7.027 7,010 926 
10 2.546 1.284 4,297 8,500 6.568 4.584 959 
11 1,177 952 4,550 9,373 9.747 2.674 2.186 
12 1,119 1,114 2.931 8.621 16.379 3.125 4.287 

Depth PID, ppm 
1 

not taken not taken 

7.7 36.1 

not taken 

12.1 3.4 
2 

not taken not taken 

7.2 43.7 

not taken 

11.4 0 
3 not taken not taken 0.0 20.7 not taken 7.2 0 
4 not taken not taken 

173 18.0 
not taken 

49.4 0 
5 

not taken not taken 

330 15.9 

not taken 

142 0 
6 

not taken not taken 

301 15.1 

not taken 

260 0 
7 102 150 443 66.7 297 376 0 
8 155 614 631 145 408 433 0 
9 215 585 761 382 599 389 0 
10 230 601 815 285 435 181 0 
11 212 549 830 340 479 438 9.6 
12 370 997 897 270 625 916 54.3 



Corrective Action Plan 
C-33 Boot, Vacuum System 

NMOCD CASE # 1R425-36 

Table lb. Field Results for Chloride and Volatile Organic Constituents in Trenches south 
and west of the former Junction Box Location 

Depth ffSof JB 10 'SofJB 115-SofJB 5* W of JB |10'Wof JB |15" Wof J B 
feet, bgs Chloride titration, mg/kg 

1 2,507 1,070 1,249 1,629 
2 not taken 1.949 915 1.274 1,217 
3 1,340 968 not taken 1,539 1,970 
4 2,998 2,111 737 

not taken 
4,991 1,147 

5 2,645 1,158 964 1,625 1,147 
6 2,472 975 672 2,361 1,405 
7 2,179 486 876 3.166 6,558 1.309 
8 1,506 485 914 4.356 8.100 986 
9 1,918 333 343 14,265 8,439 2,124 
10 1,436! 647 1,458 6.668 9,685 6,424 
11 516 680 196 6,462 2,931 5,540 
12 2,385 758 366 6,608 9,723 2,354 

Depth PID, j p m 

1 43.3 0 26.6 0 
2 not taken 30 0 38.5 0 
3 28.1 7.8 not taken 117 193 
4 28.5 31.6 0 

not taken 
582 145 

5 14.8 32 0 721 128 
6 6.2 14.8 0 1,224 C O O 

DOO 
7 7.6 26.4 0 229 1,234 742 
8 10.3 15.4 0 359 1,080 741 
9 8.7 12.4 0 888 1,199 815 
10 7.6 70.2 0 1,120 1,380 1,174 
11 10.7 239 0 1,229 1,477 1,075 
12 96.1 196 0 1,013 1,468 1,070 

R.T. Hicks Consultants, Ltd 2 



Corrective Action Plan 
C-33 Boot, Vacuum System 

NMOCD CASE # 1R425-36 
Table 2a. Field and Laboratory Results for Chloride and Volatile Organic Constituents in 
from MW-1, SB-1 and SB-2 at the former Junction Box Site. 

MW-11 SB-1 SB-2 

Depth Chloride in 
Img/kgl 

Chloride in [mg/kg] Chloride in [mg/kg] 

[feet] Field 
Titration 

PID [ppm] 
Field 

Titration 
Laboratory 

Data 

PID [ppm 
Field 

Titration 
Laboratory 

Data 

PID [ppm] 

4.0 232 1.0 390 0.3 3,760 34 
10.0 178 0.6 453 0.2 1.590 152 
14.0 186 0.3 1.993 0.1 664 134 
20.0 779 0.2 2.508 0 629 371 
24.0 2,596 0.2 4,672 5,440 - 865 1.100 609 
30.0 1.328 0.3 2.029 - 7.002 7.520 88 
34.0 1.170 0.1 1,566 - 3,041 22.6 
40.0 234 0.2 1.780 - 6.115 9.6 
44.0 138 0.3 845 - 574 18.3 
50.0 181 0.2 1.840 - 5.645 5.6 
54.0 181 0.1 1.784 - 6.371 3.1 
60.0 167 0.1 1.605 1.730 - 5.764 3.1 
64.0 Not Taken Not taken 4.415 4.640 3.5 
70.0 

Not Taken Not taken 
2,176 1.9 

Table 2b. Field and Laboratory Results for Chloride and Volatile Organic Constituents 
from SB-3 and SB-4 at the former Junction Box Site. 

SB-3 SB-4 

Depth Chloride in [mg/kg] Chloride in [mg/kg] 

[feet] Field Laboratory PID [ppm] Field Laboratory PID [ppm] 
[feet] 

Titration Oate Titration Date 
4.0 1,609 0.5 247 0.4 
10.0 1,022 0.5 359 224 0.3 
14.0 541 0.5 241 0.2 
20.0 1,466 1,410 0.1 277 0.2 

R.T. Hicks Consultants, Ltd 3 



Corrective Action Plan 
C-33 Boot, Vacuum System 

NMOCD CASE # 1R425-36 

Table 2c. Field and Laboratory Results for Chloride and Volatile Organic Constituents from 
SB-5 and SB-6 at the former Junction Box Site. 

SB-5 SB-6 

Depth Chloride in [mg/kg] Chloride in [mg/kg] 

[feet] 
Field 

Titration 
Laboratory 

Data 
PID [ppm] Field 

Titration 
Laboratory 

Data 
PID [ppm] 

4.0 9,447 11,400 127 2,558 0.4 
10.0 2,300 37 1,027 0.3 
14.0 2,271 51 4,370 0.2 
20.0 4,823 4.1 8,338 10,600 0.1 

R.T. Hicks Consultants, Ltd 4 



Appendix A 
Junction Box Characterization Results 
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cubic yatds Offsite Facility Location 

F iNAL ANALYTICAL RESULTS: Sample Date 
»13/2007, 
9/14/2007 

10 

12 

n/a 

1211 

!0O[ 

5-poiiTt composite sample of bottom ami 4-polnt composite sample of excavation sklcwails. TPH, BTEX, ami chtojkte laboratory 
lest results camplated by using an approved laboratory arsd testing piocedures pursuant to NMOCD jjukleSines. 

Sample 

Location 
8mm 

migJIfjl 

latiis>M> Etftvt Benzene ToW Xylenes GRO 

rug/kg 

DRO 

mgftig 

Chtoridos Sample 

Location 
8mm 

migJIfjl mg/kg mgfJtg mg*g 

GRO 

rug/kg 

DRO 

mgftig rngtkg 

4-WALL COMP, PID = 97,3 tflalrjfeacflnq) <10.0 537 5140 

BOTTOM COMP. 0.007 0.022 0 040 0 337 234 4370 4510 

BACKFILL <0.02S 0.110 0.249 1,49 17.2 1090 6340 

General Description ol Remedial Action; 
CHLORIDE FIELD TESTS 

the Viiraaiin SV/Q System iilKsrefuronunL Arte the ntnotioti bo* was remowd, tha site LOCATION OEPTH tw ppm 

was daiieajea using a baikts* to enlteat uoil SBriafies at luflUlifl (jfamife Rrostainn a 

15 ft NORTH 
ol former 
junction 

t 1S75 

3 0 K X X 12-A-dfiea eaavaiien Organic vapors in Ite tad were .mfiaun^o usmo a HID wtiish 

15 ft NORTH 
ol former 
junction 

7. 2218 

Visaed s6rjtaly eiswsed roneenfcreuons tn some wezs. CnioridB BsW test* wtto 

15 ft NORTH 
ol former 
junction 

3 1651 

pwtuwied on iiatfi tamfe and yielded devoted conoroilrattafiB witiich'genraESly did not feteffl 

15 ft NORTH 
ol former 
junction 

4 1116 

with tteptM CttmjDosJle eamjties wats euOscltiil tram lis: eicnwtipn bottom, wHlfcw srsi 
15 ft NORTH 

ol former 
junction 

5 1707 

etcavataa foil far tMxsmcey conlamsucn ol cttmide, TPH, ami BTEX comasstrastomj 
15 ft NORTH 

ol former 
junction 

6 1518 

Tho Mers/Dteo soil wen Wonaca on eie ana ttten rMumwi to me eaau&iian and 

15 ft NORTH 
ol former 
junction 7 3462 

contoured to trie swroyjvfcng swfBre Art tdentiJIe&ttor Plata wa* Blared on th« surface ot 

15 ft NORTH 
ol former 
junction 

3 6428 

the bochtiCud stu to inert (ho (oration o! Ine former junction fe tuture snworanEnHsl 

15 ft NORTH 
ol former 
junction 

9 10572 

enraBtaaHon « T Ha*srawMtltnWM AfewKUftRia ' ITO taSsn assigned to Ihis projscl. 

15 ft NORTH 
ol former 
junction 

to S50Q 

OCO «as nolj&a ol polsnltal grQurKir,atar impact ol tnis site mt IWWJW? 

15 ft NORTH 
ol former 
junction 

t l 9373 

15 ft NORTH 
ol former 
junction 

12 8621 

enckreures: photos, taa. results. plO field screenings. 4-wall camp. n/a 4004 

ohSrasfc graph, BTEX earnpaiEon iBbte bottom comp. 12 3 t29 

bacMill comp. n/a 3638 

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

SITE SUPERVISOR Roy fiagccni Sr&WTUR! 

ftSffiftl ASSEMBLED BY 

DATE 

Kl ia i in Fs t l t s P o p e SIGNATURE, 

TITLE 

COMPANY RICE Operating Company 

Project Scientist 

* This sffe fe 9 "OtSCLOSl/ftE." ft wilt tm pkteatl on a prioritized Hst 0t similar situs, tor turthor consideration. 







A R D I N A t . 
LABORATORIES 

PHQN6 (9151 873-7001 • ? i n BEgCHWQOD g ABILENE. TX 79603 

PHONE (SOS) 383-2326 » 101 E. MAftLANO * HOBBS, NM 68240 

l b 

Receiving Date: 09/14/07 
Reporting Date: 09/17/07 
Project Number NOT GIVEN 
Project Name: VAC JCT C-33 BOOT 
Project Location: NOT GIVEN 

ANALYTICAL RESULTS FOR 
RICE OPERATING CO. 
ATTN: ROY R. RASCON 
122 W TAYLOR 
HOBBS, m* 88240 
FAX TO: (505)397-1471 

SEP 2 0 200? 

RICE OPERATING 
HOBBS \xW\ 

Sampling Date: 09/13/07 & 09/14/07 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: SB 
Analyzed By. 8C/KS 

DRO 
{C6-C,o) (>C fcrC z g) Cl* 

LAB NO. SAMPLE ID (mg/Kg) (mg/Kjg) (mg/Kg) 

ANALYSIS DATE 09/14/07 09/14/07 09/17/07 
H13299-1 5PT BTTM COMP @ 12BGS 234 4370 4510 
H1329^-3 4-WALL COMP @ 30x30 «mo 537 6140 
H13299-4 BLENDED BACKFILL 20PT COMP 17.2 1090 5340 

Quality Control 535 566 500 
Tate Value QC 600 600 500 
% Recovery 89.1 94.4 100 
Rotative Percent Difference 3.S 3.7 <0.1 

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

7 
Chsmi: Date 

H13299ARICE 
PLEflSE LU*Mtyaiw*B=ima0os, C e n ^ ^ s ^ ^ ^ e % ^ a a i e b ^ i £ f f l S ^ i m B ^ < ^ m e d s ^ , wtiMit^feowdtofflifitraaof am. to !to O J I W ! I w lo t r /e£w loi asa>fj«j. 

tameo, to noimw C«mStirf IM totste tw I n a ^ intiiiiiig. «4S»«!tMsaBm, Su^»mta£nHiip6c«i*. tesrfiae. Of totsprnfan incurroc try cSrmi. ittuitwalmtoii, 
»BSa>e» of ujcsewera wfasng mil of ot rtlrast m tho pBfTOim»rw» rf natvleej heesuiyhw by EonSnsJ. tsffittfeas el wfwttwu tan* ttifra b eased iqioi any o! flsii MSMO-ISMSNI <«as»» o> olf«fwiSi, 



ANALYTICAL RESULTS f 
RICE OPERATING CO. 
ATTN: ROY R. RASCQN 
122 WEST TAYLOR 
HOBBS. NM 88240 
FAX TO: (505) 397-1471 

SEP 2 9 2007 

RICE OPERATING 

Receiving Date: 09/14/07 
Reporting Dale: 09/1SS/07 
Project Number: NOT GIVEN 
Project Name: VAC JCT C-33 BOOT 
Project Location: NOT GIVEN 

Sampling Date: 09/13/07 & 09/14/07 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: SB 
Analyzed Sy: CK 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

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

Af^LYSrSDATE 
H 1 3 2 9 ^ 1 5PT BrTTM~COMP ® i y BGS _ 
HI 32992 B jm @ iz- S P ^ H R U S M 
H I 3299-4 BUENDEO•flACKFILL 20 PT COMP 

Quality Control 
TruesValue^QC 
% Recovery 
Relative Percent Difference 

09/14/07 
0 007 

JEL005 
~<0.025 

O9/14/07_ 
JXG22 
0.017 
Ofl 10" 

0.102 
0.100 

102 
1.1 

J).094 
OJOOL 

93.6 
1.4 

09/14/07 

JX043 
0.249 

J.094 
0.100 
93T5 

1-5 

09/14/07 
^ 0 . 3 3 7 

1.49 

0.283 
0.300 
94.4 

1.3 

METHOD: EPA SW-846 8021B 

H13299 RICE 

PlEASfi A*OTEr tJaafllrYonri Damages l^in*n2tf&(ao$IYe^i!&m^ ifimtftG} G&zmi &i tanjj&cs'iw "ton. rluD l>o i,ir^eff m mn njivnmi patO t)r \m amfyHte 
At! JTinsm*, MTC^tn^ Pxwo for rutg&g&nce rwrt any off i « csvs* wretssotnrtt fiftst* ttoeanafl iv iv tg unless mraia in wirtf^jj ond rnciarvfK} tr/ Cfi«flns1 wttnin ir^fty tfoya i^let CCrfrtptoftcn cd ihu upo*<c#>ib 
RmrWar tn f t0^ rV&naUCEf f i3 tn^^^ te fwb>^^ tnriww*fj. wishwrt&™tatitWy twainosslistiwitgasona. *ox»J7fu3n, oi(03?ofpfoitteoustffMlfcytikm*, sidakftarioB. 
otfihasii or successors miafrtg Of cw rc&tatl ta th* Q-Qftorrrjincn id BOrVfCCS MmMrufai by CfcftftnoJ, rarjarcliasi OS rtftflOHW such ciaan i» OQSori up&r* any <tf tfx> ohrr.-fviCUijitd rcasom Of automat),. 







o 

C 
88 

•it 

to® su 
p 

o 
8 

. J3 

T3 

"> 
S i 

Pi 

X 
tt 

m 
© 
O 
fN i 

o 

g 
© -a 

r ^ 

s 

c 
o 
OT 

05 

o 
a; 

& • 

Oil 

"E5> 

Oft. 

a 
"5 -p 
« c 

8 
o 
cx 
6 
o 

ft 

o 
31 
o 

3 

r * i 

O 

O 

o 
© 

CM 

o 

o 
o 
© 

f l 
UO 

c. £3 

E S O 

o 

o 

so 

S f t 
•«r 
© 
o 

o 
o 

o 
o 

ft 

p 
5 ro 
3 

I f 
l l 
g g 

^ R r-l 
•a X « j 

^1 -

,1 
1=1 
"8 %> 

•1 -s 3 
* ' I « 

Q e 

t t l 
ft y g 
JJ T3 —< 

8 £ e 
. . I -

e s 
• i l 

1-1 

o " 
2 £ 

«A g 
S < s 

= > 
.2- -

x 1 "3 
« .2 TS 
£ £ » 
c -a 

i l l 
S u o 
3 s ' J 

S P K 
* £ a 

U C Kft 

a o i 
a £ j i 

E w o 

l l I 
8 I 2 
~ I 
2 >. 
Q I 
*—• w 
a . f 
-a « 
cj 

SIT 



RICE OPERATING COMPANY 

CK. 
MODEL 

NO. 

122 West layer Hobbs, m i 88240 
PHONE: (505)3W-9I74 FAX: (SOS) 397-1471 

PID METER CALIBRATION & FIELD REPORT FORM 

MODEL: PGM 7600 
MODEL: PGM 7600 
MODEL: PGM 7600 
MODEL: PGM 7600 

SERIAL NO. 110-0)3676 
SERIAL NO: 110-013744 
SERIAL NO: 110-0IZ3IO 
SERIAL NO: 110-012920 

GAS COMPOSITION: ISOBUTYLENE 1G0PPM / AIR: BALANCE 

LOT NO: 07-3264 EXPIRATION DATE: i-tg-09 

FILL DATE: 7-18-07 MEIER READING ACCURACY: 100.0 

ACCURACY:-*/- 2% 

SYSTEM JUNCTION UNIT SECTION TOWNSHIP RANGE 

VAC C-33 BOOT C 33 17S 35E 

SAMPLE ID SAMPLE ID PID 

9-13-07 
W wall 5j* SP#1 234 

Ul 203 

ni 417 

M 138 

18.8 

W wall 5pt camp. 236 

9-13-07 
4-vratl comp® 30x30x12 973 

SM4-07 
blended bsickfiM 127 

I verily that I have calibrated the above insrumcni in accordance to the namufeciurc optTalion manual. 

SIGNATUE: 9 ^ ^ / y ^ / ^ ^ ^ * ^ ^ V DATE: 9-14-07 



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 NV/ • Suite F142 • Albuquerque, NM 87104 • 505.266.5004 A Fax: 505.266-0745 

March 17, 2008 

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

RE: Investigation Characterization Plan: 
Vacuum Salt Water Disposal System: F-33 Boot C-33 Boot 
T17S, R35E, Section 33 

Dear Mr. Hansen: 

On behalf of Rice Operating Company (ROC), R.T. Hicks Consultants, Ltd. is pleased 
to submit this Investigation Characterization Plan (ICP) for the above- referenced 
sites within the Vacuum Salt Water Disposal System. Plate 1 is a map showing the 
sites relative to major roads in the area, nearby ROC sites and nearby USGS 
monitoring wells. GPS coordinates for the site are approximately: 32° 47' 48.79" N, 
103° 27' 56.63" V/ (C-33) and 32° 4T 35.44" N, 103° 27' 55.46"W (F33). 

Both sites were initially addressed as part of Vacuum System abandonment and 
excavated to 301 x 30W x 12D feet and backfilled with blended dirt to the surface. 
The surface was contoured to the surrounding area and an identification plate was 
placed at the site to mark the location of the former junction box. 

The following work elements are either complete or proposed to characterize this 
site sufficiently to develop an appropriate corrective action plan: 

1. ROC has identified and documented the location of all current and historic 
equipment and pipelines associated with the site. 

2. ROC has conducted initial trench sampling adjacent to the former junction 
boxes. 

3. ROC and Hicks Consultants will use a drilling rig to install one soil boring 
at the center of the source area to delineate the vertical extent of chloride 
in the soil. 

4. Soil samples employed for delineation will be obtained from regular 
intervals below ground surface in each boring, if possible from split spoon 
samples at 5-foot intervals. 

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

6. A representative number of the soil samples will be sent to a laboratory to 
allow for verification of the field results. 



March 17, 2008 
Page 2 

7. General soil texture descriptions will be provided for each sample boring. 
8. The criteria to delineate the maximum vertical extent of impact is the 

shallowest ofthe following: 
a. After three consecutive samples demonstrate <250 ppm chloride using 

field analyses and <100ppm total hydrocarbon vapors using the 
headspace method (see attached ROC Quality Procedure in Appendix 
A), or 

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

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

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

The ROC trench characterization has not identified the lateral extent of chloride at 
either site. Plates 3 and 4 present figures showing the excavation, locations of 
previous trenching activities, and our proposed borings to complete lateral 
characterization at each site. These borehole locations have been selected because 
they are 20 feet beyond the furthest trenches where the soil data has an average 
chloride concentration greater than 1,000 mg/kg. The total depth of borings 
installed to characterize lateral extent shall be 20 feet below ground surface with soil 
samples for delineation taken at 5 foot intervals. 

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

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

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

The last criteria employed when evaluating any proposed remedy or investigative 
work is confirming that there is a reasonable relationship between the benefits 
created by the proposed remedy or assessment and the economic and social costs. 
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Each site shall have three submissions or a combination of: 

1. This Investigation and Characterization Plan (ICP), which is a proposal for 
data gathering, and site characterization and assessment (this 
submission). 

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

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

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

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

Sincerely, 
R.T. Hicks Consultants, Ltd. 

Randall T. Hicks 
Principal 

Copy: Rice Operating Company 



S^PROJECTS^OC/ICPS_03_2008/PLATE1_ROADMAP_VACUUM.MXD 802//3 
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Proposed locations of Lateral Characterization Borings 

Client 

Rice Operating Company 

Vacuum C-33 Boot 

Location: 

Section 33, T17S, R35E 

I 
North 

4 
4,745 

Outline of the 30 x J30 foot 
Excavation 

2,271 

Additional. 20" borings to 
assess lateral extent of 

Trench Location with 
t 1 5 9 1 averaged chloride 

concentration 

Ofeet 20 feet 

I 
Scale 

B* 
Crass Section Line 

1,750 

Junction 
Box, Boo t 
SB-1 
Location 

790 

1,439 

A" 

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

Albuquerque, NM 87104 
505-266-5004 

Vacuum C-33 Boot 
Plate 4 

March 2008 
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Appendix A 

Rice Operating Company 

QUALITY PROCEDURE - 03 
Sampling and Testing Protocol - Chloride Titration Using .282 Normal Silver Nitrate 
Solution 

1.0 Purpose 

This procedure is to be used to determine the concentration of chloride in soil. 

2.0 Scope 
This procedure is to be used as the standard field measurement for soil chloride 
concentrations. 
3.0 Sample Collection and Preparation 

3.1 Collect at least 80 grams of soil from the sample collection point Take care to 
insure that the sample is representative ofthe general background to include visible 
concentrations of hydrocarbons and soil types. Ifhecessary, prepare a composite 
sanlple for soils obtained at several points in the sample area. Take care to insure that 
no loose vegetation, rocks or liquids are included in the sample(s). 

3.2 The soil sample(s) shall be immediately inserted into a one-quart or large 
polyethylene freezer bag. Care should be taken to insure that no cross-contamination 
occurs between the soil sample and the collection tools or sample 

processing equipment. 

3.3 The sealed sample bag should be massaged to break up any clods. 

4.0 Sample Preparation 
4.1 Tare a clean glass vial having a minimum 40 ml capacity. Add at least 10 grams 
ofthe soil sample and record the weight 
4.2 Add at least 10 grams of reverse osmosis water to the soil sample and shake for 
20 seconds. 

4.3 Allow the sample to set for a period of 5 minutes or until the separation of soil 
and water. 

4.4 Carefully pour the free liquid extract from the sample through a paper filter into a 
clean plastic cup if necessary. 

5.0 Titration Procedure 
5.1 Using a graduated pipette, remove 10 ml extract and dispense into a clean plastic 
cup. 

5.2 Add 2-3 drops potassium chromate (K2C1O4) to mixture. 
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5.3 If the sample contains any sulfides (hydrogen or iron sulfides are common to 
oilfield soil samples) add 2-3 drops of hydrogen peroxide (H2Q2) to mixture. 

5.4 Using a 10 ml pipette, carefully add 0.282 normal silver nitrate (one drop at a 
time) to the sample while constantly agitating it Stop adding silver nitrate when the 
solution begins to change from yellow to red. Be consistent with endpoint 
recognition 

5.5 Record the ml of silver nitrate used. 

6.0 Calculation 
To obtain the chloride concentration, insert measured data into the following formula: 

0.282 x 35.450 x ml ApNCh x grams of water in mixture 
ml water extract grams of soil in mixture 

Using Step 5.0, determine the chloride concentration ofthe RO water used to mix with the 
soil sample. Record this concentration and subtract it from the formula results to find the net 
chloride in the soil sample. 

Record all results on the delineation form. 
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Rice Operating Company 

QUALITY PROCEDURE -07 
Sampling and Testing Protocol for VOC in Soil 

1.0 Purpose 
This procedure is to be used to determine the concentrations of Volatile Organic Compounds 
in soils. 

2.0 Scope 
This procedure is to be used as the standard field measurement for soil VOC concentrations. 
It is not to be used as a substitute for full spectrographic speciation of organic compounds. 

3.0 Procedure 
3.1 Sample Collection and Preparation 

3.1.1 Collect at least 500 g. of soil from the sample collection point Take care 
to insure that the sample is representative ofthe general background to include 
visible concentrations of hydrocarbons and soil types. If necessary, prepare a 
composite sample of soils obtained at several points in the sample area. Take 
care to insure that no loose vegetation, rocks or liquids are included in the 
sample(s). 

3.1.2 The soil samples) shall be immediately inserted into a one-quart or 
larger polyethylene freezer bag and sealed. When sealed, the bag should 
contain a nearly equal space between the soil sample and trapped air. Record 
the sample name and the time that the sample was collected on the Field 
Analytical Report Form. 

3.1.3 The sealed samples shall be allowed to set for a minimum of five 
minutes at a temperature of between 10-15 Celsius, (59-77° F). The sample 
temperatures may be adjusted by cooling the sample in ice, or by heating the 
sample within a generally controlled environment such as the inside of a 
vehicle. The samples should not be placed directly on heated surfaces or 
placed in direct heat sources such as lamps or heater vents. 

3.1.4 The sealed sample bag should be massaged to break up any clods, and to 
provide the soil sample with as much exposed surface area as practically 
possible. 

3.2 Sampling Procedure 
3.2.1 The instrument to be used in conducting VOC concentration testing shall 
be an Environmental Instruments 13471 OVM / Datalogger or a similar pro-
type instrument. (Device will be identified on VOC Field 
Test Report Form.) Prior to use, the instrument shall be zeroed-out in 
accordance with the appropriate maintenance and calibration procedure 
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outlined in the instrument operation manual. The PID device will be calibrated 
each day it's used. 

3.2.2 Carefully open one end ofthe collection bag and insert the probe tip into 
the bag taking care that the probe tip not touch the soil sample or the sidewalls 
ofthe bag. 

3.2.3 Set the instrument to retain the highest result reading value. Record the 
reading onto the Field Test Report Form. 

3.2.4 If the instrument provides a reading exceeding 100 ppm, proceed to 
conduct BTEX Speciation in accordance with QP-02 and QP-06. If the 
reading is 100 ppm or less, NMOCD BTEX guideline has been met and no 
further testing fur BTEX is necessary. File the Field Test Report Form in the 
project file. 

4.0 Clean-up 
After testing, the soil samples shall be returned to the sampling location, and the bags 
collected for off-site disposal, IN NO CASE SHALL THE SAME BAG BE USED TWICE. 
EACH SAMPLE CONTAINER MUST BE DISCARDED AFTER EACH USE. 



Appendix B 
Site Survey 

R.T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd. NW, Suite F T42 

Albuquerque, NM 87104 
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Appendix C 
Laboratory Analyses for Soil 

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

Albuquerque, NM 87104 





ARDINAL 
LABORATORIES 

PHONE (575) 393-2326 » 101 E, MARLAND » HOBBS, NM 88240 

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

Receiving Date: 02/05/09 
Reporting Date: 02706/09 
Project Number NOT GIVEN 
Project Name: VACUUM C-33 BOOT 
Project Location: VACUUM C-33 BOOT 

Analysts Date: 02/06/09 
Sampling Date: 02/03/09 
Sample Type: SOIL 
Sample Condition: COOL& INTACT 
Sample Received By: ML 
Analyzed By: HM 

Cl 
LAB NO. SAMPLE ID (mg/kg) 

H16833-1 SB #2 @ 65* 4,640 
H16833-2 SB #2 @ 25' 1,100 
H16833-3 SB #1 @ 25' 5,440 
H16833-4 SB #1 @ 60' 1,730 
HI6833-5 SB #2 @ 30' 7,520 
H16833-6 SB #3 @ 20' 1,410 
H16833-7 SB #4 @ 10' 224 
H16833-8 SB #5 @ 5* 11,400 
Ht6833-9 SB#6 @ 20' 10,600 
Quality Control 490 
True Value QC 500 
% Recovery 98.0 
Relative Percent Difference 2.0 

METHOD: Standard Methods 4500-CIB 
Note: Analyses performed on 1:4 w:v aqueous extracts. 

Date 

H16833 RICE 

PLEASE NOTE: UanlfMy and Damages. Cardinal's liability and client's encfustue remedy tor any claim anting, wholhor basad In contract Of fori, shall be r M e d to the amount pah* by client for analyses 
Alt ctaa'rra. Including those for nrigtlgsnce and sny otftar causa whatsoever shaft ba deemed waived unless made In writing and received by Cardinal WKWn mirty 130) day* after completion of the applicable 
service. In no event shall Cardinal bo liablo for incidental or cortseo^rorrtial damages, Including, without HmltatKm, business Interruptions, loss ot use, or toss of profits Incurred by client, its. subsidiaries 
afSllotos or successors arising out of or related to Ihe performance of services hereunder by Cardinal, regardless of BtieSher such cf aim Is Based upon any of the above-stated reasons or otherwise. Resulti 
relate only to the samples IdenBBed above. This report shad not be reproduced enrapt in full wDh written approval of Cardinal Laboratories, 



PHONE (575) 393-2326 » 101 EL MftRLftND • HOBBS, WM 88240 

LABORATORIES 

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

Receiving Date: 02/05/09 
Reporting Date: 02/10/09 
Project Number NOT GIVEN 
Project Name: VACCUM C-33 BOOT 
Projecl Location: VACCUM C-33 BOOT 

Sampling Date: 02/03/09 
Sample Type: SOIL 
Sample Condition: COOL & INTACT 
Sample Received By: ML 
Analyzed By: ZL 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

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

ANALYSIS DATE 02/09/09 02/09/09 02/09/09 02/09/09 
H16833-2 SB #2 @ 25' 0.373 <0.250 11.3 25.3 
H16S33-8 SB #5 @ 5' 0.082 0.138 0.183 0.728 

Quality Control 0.052 0.054 0.052 0.155 
True Value QC 0.050 0.050 0.050 0.150 
% Recovery 104 108 104 103 
Relative Percent Difference 3.5 1.8 <1.0 <1.0 

METHOD: EPA SW-846 8021B 

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

Date 

PLEASE NOTE: Lraftrtity ami Damages. CarfSraTs ftnb&ty end eftem*8 eactus'rve remedy tor eny etom arising, whetrwf based rn. contract or tort, shult b* limited to tho amount paid by dlon> for cnaJy^es, 
Ail cl8inj^'t@Q@gyfe$S|f5tgigertce and any otn.e:r cause wnalsoe/fi/ shall be deemed waked unless made tn writing and received by Cardinal vvitnin thirty (30) days after compel ion of the applicable 
service, tn no event shall Cardial bs Babto ter incidental or consequential damages. Inducing, without firmtatiw>, business mierrupnons. toss of use. or tos3 ol profits incuired by dient. its subsidiaries, 
affiliates or successor arising out of or rotated to the performance of services hereunder by Cardinal, rejjsrdJess of whsrh*r such ctairn ts based upon any ol the.atKwe-*tated reasons Of otherwise. Results 
retate only to tr» samples Identified above- This report shall not be reproduced except trr M with written approval of Cardinal Laboratories. 
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Appendix D 
Explanation of VLEACH Model 

RX Hicks Consultants, Ltd. 
901 Rio Grande Blvd. NW, Suite F-l42 

Albuquerque, NBA 87104 



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

Input and Results of the VLEACH Simulation Performed 
at the Rice Operating Co. Vacuum C-33 Boot Site 

The specific parameters used in the simulation and diffusion to ground water equation at the site 
are presented in the tabl e and figures bellow. 

Table 1 - Common Parameters Employed in the VLEACH model 

Model Parameter Value Source of Value 

Benzene & Xyiene Chemical Parameters 
Chemical 
Specific 

NMED June 2006 Soil 
Screening Lewis Document 

Spill Area ( f r ) 2,500 Site Measurement (Estimate) 

Groundwater Table Depth (ft) 70 
Estimate from Soil Boring 
and Monitoring Well Data 

Vadose Zone Soil Bulk Density fe/cm3) is NMED June 2006 Document 
Vadose Zone Porosity (un itless) 0 4 3 NMED June 2006 Document 
Volumetric Water Con ten t {%) O.26 NMED June 2006 Document 
Vadose Zone Soil Organic: Content (fic) 0.0015 NMED June 2006 Document 
Recharge Rate (ft/year) 0.041 Musharrafieh 1999 

Benzene & Xylene Concentrations (ug/kg) Chemical 
Specific 

Worst-Case Hydrocarbon 
Profile (SB-2 & SB-5) 

Slope of Water Table 0.002 Regional Map (Attachment A) 
Hydraulic Conductivity (ft/d) 20 Mushanafieh 1999 
Max width perpendicufcir to direction 
ofGWflow (ft) 50 Site Measurement 

Aquifer Porosity (unitless) 0.25 
Prof. Judgment 

Conservative Assumption 

Mixing zone depth in aquifer 6.6 Prof. Judgment 
Conservative Assumption 

Figure 1 - Actual Input Screens from the VLEACH Model 
Program for the Benzene Run 
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Figure 2 
Hydrocarbon Soil 
Vacuum C-33 Boat 

As a conservative measure, a "worst-
€396" hydrocarbon soil profile was 
constructed by taking the highest 
benzene and xylenes concentration from 
each sampled dept h as shown in Figure 
2. Sampling depths for which laboratory 
results were not available were 
estimated from the field screening data. 
The benzene and xylenes values from 
this profile were conservatively assumed 
to be present across the entire 2^joo ft 2 

area. 

The results from the VLEACH 
modeling relative to this assessment 
are provided as a graph that presents 
the subsurface impact as Mass Flux to 
Ground Water in grams/year (g/yr) as 
a function of future time as shown in 
Figure 3. 

Simulation Time, Time Step, Output 
Time Interval, and Profile Time 
Interval were adjusted to provide the 
clearest presentation of the results 
based on the time required to identify the maximum impact to groundwater. The model 
results show the highest benzene impact to ground water will occur about 450 years from 
now and the highest xy lene impact to ground water w ill occur about 700 years from now. 

\ 
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> > Benzene 

Scenes 

i 
Estim ited Ground = 70 

Soi Concenmtfkm (ntgfcg) 

Figure 3 - Results of VLEACH Vadose Model for Benzene - Present Day to 1,000 Years 
Groundwater Impart 

0.80 

Time (Years) 



Page 3 

Figure 4 - Results for VLEACH Vadose Model Xylenes - Present Day to 2,000 Years 
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In order to compare the modeled results to the NMED ground water standard, the VLEACH 
output data required a conversion from g/yr to mg/L. This was performed by calculating the 
annual recharge (flux) volume from the spill area and the annual ground water flow volume 
below the spill area as shown: 

Recharge is defined as: Ffux^ (/-/vr ) = A x R x 29.317 where, 

A = spill area (ft 2) 
R = recharge rate (ft/yr), and 
29.317 = conversion factor from ft? to liters 

Groundwater flow is defined as: GW„(L/yr) kxi 
x T x W x 29.317 where, 

it = hydraulic conductivity of the aquifer (ft/yr) 
i = groundwater gradient (ft/ft) 
(h = porosity of the aquifer 
Tag = aquifer mixing zone thickness (ft) and, 
W = length of the spi ll area (ft) perpendicular to the ground water gradient direction 

The relationship between the annual recharge volume and the annual ground water flow 
volume was used to calculate the predicted ground water concentration for the initial (year 
zero) time and the maximum impact year time for the constituent of concern as 
demonstrated on the table below: 
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Present Impact Data Maximum Impact Di oa NM 
Leachate GW Leachate GW Water 

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

Benzene 0 0.3 0.1 00005 450 0.77 6.3 0.G014 0.01 
Total Xylenes 0 4 1 0.007 700 18 6 0.031 0.6 
Bold teat values irxfccatc concentrations that exceed the NMED Water Quafity Standard values for groundwater. 
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C A R D I N A L 
L a b o r a t o r i e s 

Received: 

Reported: 

Project Name: 

Project Number: 

Project Location: 

Analytical Results For: 
Kxxi Operating Company 

Hade Conder 

112 W. Taylor 

Hobbs NM, 88240 

Rax To: (575)397-1471 

11/01/2010 

11/08/2010 

VACUUM C-33 

NOT GIVEN 

T17S-R35E-S1EC33 C - LEA COUNTY, NM 

E (575) 393-2336- IO I t P 

Sampling Date: 

Sampling Type: 

Sampling Condition: 

Sample Received By: 

10/27/2010 

Water 

Cool & Intact 

3od5 Henson 

ID: MONITOR WELL 4 1 (HO2i:204-Ol) 

ogi/L 

Analyte Resist RepQBtEng Linst Analyzed Method Bank BS % Recovery True Value QC 

Benzene* <0.001 0.G01 11/03/2010 ND 0.098 98.1 0.100 

Toluene* <0.001 aotu 11/03/2010 ND 0.097 97.1 0.100 

Hhylbenzene* <osm. 0:001 11/03/2010 ND 0.097 96.7 0.100 

Total Xylenes* <0XO3 0.003 11/03/2010 KD 0.291 96.9 0300 

Qualifier 

Surrogate; 4-Bromofluorobenzene (PIL 105 % 80-120 

C M o r i d ^ SM4500O-B H351/L Analyzed By: HM 

AnatytE Result Reportiny lirret Analyzed Method Hank BS % Recovery True Value QC RPD Qualifier 

C h l o r a t e 5241 4JOO 11/08/2010 ND 104 104 100 3.92 

Satfate 375.4 mSi/L 1 By: HM 

Analyte Resiift Reporting Limit Analyzed Method Blank BS % Recovery True Value QC RPD Quafifier 

Sulfate 4 6 . 1 10.0 11/08/2010 ND 45 .1 113 40 .0 1 5 3 

TOS160 .1 nK| /L Aju lyA) I B y c K N 

Analyte Resuft Reporting l i n * Analyzed Method Blank BS % Recovery True Value QC RPD Qualifier 

I D S 3 7 5 5.00 11/02/2010 ND 1.75 

Cardinal Laboratories *=Accredited Analyte 

HBISE tOTE: tMOky «nd CsmaCjes Gftoraft BaWBy end dbrTs aoftsto nsaa3y for any CUa srtafcjj, nhaasr bnt f ir affltraa or tm. t tm be fctttad to «aou* patd by dert ta vafcss M dates, MuSrq Oua ta- nqftianue art 
• T d l w causa Hufawr—j * o l ba a m inriuaJ wtos auk! fei wdttag ard sssfeai by O K M nXrtri IHtty (50) days after u.wyJJtoi a»liJUn wvka. b> ro erart «ta0 GBrtOral be ttfe fcr jnrJdarttl or aanseqifirB* dwoBjes, 
rctudlno, witnout ttntaUon, busress Interruptions, loss of use, or tosti or proftts tncurred by client, te subsidiaries, annates or successors arising out of or related to the performance of the services hereunder by Cardinal, regardless of whether such 
daim ts based upon any of rbe above stMsdreasorts or otherwise. Results relate arty to tne samples Iderttfted above. Tt* report shall not be rqjrrjducad except ki fun wttn Yvrtteri approval of Cardinal Loboratcries. 

Cetey D. Keene, Lab Director/Qua!fty Manager | Page 2 of 4 | 



Notes and Definitions 

ND Aiwtyte NOT DETECTED at or alKwe the reporting limit 

RPD Relative Percent Difference 

* * Samples not received at proper temperature of 6"C or below. 

*** Insufficient time to reach temperature. 

Chloride by SM4S00CHI does not require samples be received at or betow 6°C 

Samples reported on an as received basis (wet) unless otherwise noted on report 

Cardinal Laboratories *=Accredited Analyte 

KJTE: UatOtv ana Oranges TaralraTfc tmjatr M*3 tfenrs entcsfce rarasjy for mr Ota arising, sfrefner tarjsd In oanna ar ear, shar te saked to 0% wacun raid bf d o t for waanB. flp OMBS, InSufflng etose far KifSJBlua ard 
«nr other rause atrattosajr da* te dismal waived unless node ai wAIYJ ad rarjaasd by Osdrat an*) oaty f.3D) dras atajr ^SHIHHMI or oe ^ | « u t ^ senses. In ra ens* sroB CMdraf te fane far asfJatlrl or mraBauyfaf J *"-TJ"V 
tKkxUng, wtthout Itnltatlor., Dustiess Intgrruprjora, loss of use, or loss or profits inaitred by diem, ns snyi*ttHto\ affllates or successors arising out of or mated to the performance of me services hereunder by QrrHnaV regardless of whether suti 
daim Is basrduptiaty of tta above ot fa l feaf^ Results rdatearftta tha sairfjkslr^^ TT* report snafl not be loprcduced except ti fufiwfrbvrrl^ar«iravalaf Q n f ^ 

Cetey D. Keene, Lab Dnector/Quality Man,jger | Page 3 of 4 \ 
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