


Hansen, Edward J., EMNRD

From: Katie Lee [katie@rthicksconsult.com]

Sent: Monday, February 21, 2011 5:22 PM

To: Hansen, Edward J., EMNRD

Cc: 'Katie Jones'; Hack Conder; 'David Hamilton'
Subject: CAP Addendum, Vacuum C-33, 1R425-36
Attachments: 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: includesthe-following-werk:

e Excavate the 30-foot by 70 36-foot area (shown on Plates 6 and 7) to a depth of four to five-feet; and

place a liner at the bottom. Elean-fill-with-a-ehloride-concentration-below-500-meafkg-and-a-PID{field)
reading-below-100-ppm-wilk-be-imported-to-replace-excavated-materak

o 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 a-45-feet-by-45-foet 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



Trench and Boring Locations and Remedy Plan
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"R. T. Hicks CONSULTANTS, LTD.
901 Rio Grande Bivd 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. Frandis 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 T17S, R35E (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 miles to Buckeye,

4) East on Buckeye Road 2.69 miles, turn right and take the first right turn. Travel 0.26
miles west along the least road and tumn 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.
Thesurfaoewasoonhounedbomesun'oundmgareaandan ldenhﬁwhon plate was placed at
the site to mark the g -

location of the
former junction
box

Figure 1.

Vacuum C-33,
Backfilled
Excavation with
Identification Plate,
October 2007
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This Comrective Action Plan presents:

1) A description of the characterization activities performed by R.T. 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.

Charactenization 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 feet 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 from
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.

Results

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 induded in both.



January 6, 2011

Chioride 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 chloride 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-feat (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
' l.aboratory Data - Soil Samples

mn Depth  Sampie | PID | Chioride | Benzene Toluene Ethylbenzeme Xylenes | BIEX
ion __ (feet)  Date | (ppm) | ¢mgko) | ¢mokg) (moka)  (mofka)  (mgikg) | (mg/kg)

B2 25 21300 609 1,100 0.373 <0.25 13 253 372
B-5 5 23109 127 11,400 0.082 0.138 0.183 0.728 113
NMOCD Guideline Remediation Levels 250 10 -— - - 50

NMED Sox Com./Indus. Vapor Exposure Risk 258 252 128 82 -
ing Guidelines Protect GW (DAF,)] 0.0201 21.7 20.2 2.06 -
ite Specific GW Protective Levels (DAF ) 0.048 52 48 § -

Elevated concentrations 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 water to exceed the regulatory standard. The input to the model employed

3
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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 of the model and a free windows-based program download is available from the

USEPA at http://www.epa.gov/ada/csmos/models/vieach.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 | Chioride | TDS| Sulfate | Benzene | Toluene | EthylBenzene | Total Xylenes
Date (mgh)
3/2/2009 64 426 60 ND ND ND ND
4/28/2009 52 4021 555 ND ND ND ND
8/5/2009 56 379F 529 ND ND ND ND
11/23/2009 56 402 ] 388 ND ND ND ND
2/9/2010 56 369] 592 ND ND ND ND
5/28/2010 56 410) 527 ND ND ND ND
7127/12010 60 377 53 ND ND ND ND
10/27/2010 52 375] 461 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:
o The site overlies the Ogallala Aquifer
e Depth to water is about 75 feet
e 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:
e The saturated thickness of the Ogallala at the site locale is 100-149 feet (USGS map of
2007 lists a thickness of 120-140 feet for this locale)
e 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:
e 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 of the 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 Concemn

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

Chloride in Ground Water at Vac C-33

130

100

Concentration (mg/L)
i
:

A A A
o P o
I RV P S

Time




January 6, 2011

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 barmrier. 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:

e 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).

e 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.

6
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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.

Tt e
Katie Lee
Project Scientist

Copy: Rice Operating Company



Plates

R.T. Hicks Consultants, Ltd.

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



wels. wnnoea $00$'992'%0¢S :
S po1Lg SMo.m:Eesumﬁz (weyshAs wnnoep) e)is 401 @

ThI-d 9HNS MN PAI€ SpuBid) ORY 106 uopeue|dxg

ue|d uolezieoeiey) |eniu| :Auedwos Bupeledo eory
| ejeld weisAg WwnnoeA ey) Jesu suoiiAug e)s

E1_ROADMAP_VACUUM.MXD 802//3

ks o e

AiZ-/3UnGs te
W »

S:/PROJECTS/ROC/ICPS_03_2008/PLATI




P00$-992-50§

0102 '4890300 O1L8 JAN ‘onbienbng[y
R joog £¢-0 WnNnoeA Tb1-d NS MN PAIE PUBID OFY 106
BT UEIeu0,) BIH 'L 8
0L |
-
{
0[
i :
s
i

£

weg arion sl

@rio N 0k

ewies)zue| [Wrem e

ariomaoL

QrioM Sk | [ErICISBM| [EF IO 8OM

]

[ByBuw] u) sjeog oz 198 e | | 00ime
uojjeliueousy eplLIoiyd
wen wom_

-

=S
0z

——
3
3
3

yideg
yLoN yinog
366N 'SLLL'CE Uonoss ‘vioq

HILCEL L]

0 UOWILIOO 8| 'XOF LIOROUNP JBLLo) 8y UBnoly)
P8lilip 'Z-8S 'sUC|l08s 88010 1883 -J88AA PUB UHON
LINGE 68 pebuB.Ie 88))j0id LOBAUSOUSD B8PLIOJUD)

EITTTE)




WelsAg WwnnoeA $005'998'S0S iyd of "
E ue|d uoiezieioeley) [eniu| :Auedwoy Bupesedp eory o148 AN ‘onbienbnqry W R
ThT-1 91MS MN DA 9pUuBif) ORY 106 (9861) UciBABle JejBM pUnOIS

mouu_n_ (9661 SOSN) eoBUNS OljBWONUBIOd |BuoiBey Uiim |jem BuiBneB sosn
6@2mowas-t:.os.so_zson_.I.

N —— uopeuejdxs
?.ﬂ.ég; £Ey

88il9.¢

JoogiEeDl A

¥

g
o
s
£
g
g
|
g
g

i _ﬂ_mé:nﬂ Eo
-

S:/PROJECTS/ROC/ICPS_03_2!




0102 10 £€-0 WnnoeA :00Y

¥000Z 000}
—————

¥ eleid (7/Bw) Jeyep punoi9 U| 8pHOIYD Pi7 'sjueynsuoD SYOIH "L

Woo'gedinos' mmm




TILEMXD

S:/PROJECTS/ROC/VACUUM_C33_BOOT/HISTORIC

0102 10

wnnoeA joog €€-0 :00Y

g 3ivid

(

SIOY) soloyd [eley ouosiH

005992908 iyd
Y0148 NN ‘anbianbnqry
P-4 03NS MN PA[d dpuBIp) Opy 106

3/16/2009



‘Chioride Concentration Profiles arranged as Southy

Niorth and West-East Cross Sections. Excavated

Material replaced with clean fill is shown in purple]

Vegetative Cap shoam in green. Blended fill has
Chi. Canc. of 5,340 mg/kg.-

ject Name:

E
%

Section 33, T17S, R35E

Y
=8

=
N

=
4|

TR

me ki

4

|

=
=

=2
i<}

=
&

B
e
(T ) ——

B

bi

i

e et

R.Y. Hicks Cousultants, 11d
901 Rio Guande Blvd NW Suite F-142
Albuguergue, NM 87104

Vacuum C-33 Boot




Trench and Boring Locations and Remedy Plan

Rice Operating Company Locaton:
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assess lateral extent of
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Trench Location,
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depth of 12 feet

R.T. Hicks Convultamts, 1.4d
901 Rio Grande Bivd NW Suite F-142

Albnquergue, NM 87104

Vacuum C-33 Boot

Plate 7

October 2010
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" R.T. HICKS CONSULTANTS, LTD.

901 Rio Grande Bivd 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 1a. Field Results for Chloride and Volatile Organic Constituents in Trenches at the

source, north and east of the former Junction Box Location

At former
Depth "“B“‘;':"“ §NofJB | 10°'NofJB | 15°NofJB | 5 EofJB | 10°EofJB | 15’ E of JB
{source)
feet, bgs Chioride fitration, mg/kg _
1 1.129 1.575 7,485 3.077
2 1.456 2218 2 980 657
3 1,093 1,851 2,517 379
1 not taken ] not taken 4266 1116 not taken 3529 1063
5 5212 1,707 4,348 776
6 6,629 1,518 7,096 681
7 1710 1,346 7.452 3,462 6,049 7.086 1,884
8 2376 2 480 9,835 6,428 5,621 8,365 304
9 1,570 908 5,043 10,572 7.027 7,010 926
10 2546 1.084 4,297 8,500 6,568 4,584 959
11 1,177 952 4,550 9,373 9747 2674 2186
12 1,119 1114 2,931 8,621 16,379 3125 4,287
Depth PID, ppm

1 77 36.1 121 34
2 72 437 114 0

3 0.0 207 72 0

a nottaken { nottaken 173 180 not taken 494 0

5 330 159 142 0

6 301 15.1 260 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 ]
10 230 601 815 285 435 181 0
11 212 549 830 340 479 438 96
12 370 997 897 270 625 916 54.3




Corrective Action Plan
C-33 Boot, Vacuum System
NMOCD CASE # 1R425-36

Table 1b. Field Results for Chioride and Volatile Organic Constituents in Trenches south
and west of the former Junction Box Location

Depth |5 SofJB |[10°Sof JB [15S of JB |5 W of JB |10° W of JB [15 W of JB
feet, bgs Chioride titration, mg/k
1 3507 1.070 1.049 1.629
2 not taken 1.949 915 1,274 1.217
3 1,340 968 1539 1.970
4 2,996 2111 737 nottaken (— 501 1.147
5 2,645 1.158 964 1.625 1.147
6 2472 975 672 2.361 1,405
7 2.179 486 876 3,166 6,558 1,309
8 1.506 435 914 4,356 8,100 986
9 1.918 333 43 14,265 8439 2124
10 1.436 647 1458 6,668 9,685 6,424
11 516 680 196 6,462 2.931 5540
12 2,385 758 366 6,608 9723 2,354
Depth PID, ppm

1 433 0 26.6 0

2 not taken 30 0 385 0

3 281 78 117 193
4 285 316 0 not taken 582 142
5 14.8 32 0 721 128
6 62 14.8 0 1.224 566
7 76 26.4 0 229 1234 742
) 103 154 0 359 1.080 741
9 87 124 0 888 1,199 815
10 76 702 0 1.120 1.380 1.174
11 107 239 0 1.229 1.477 1,075
12 96 1 196 0 1.013 1.468 1.070

R.T. Hicks Consultants, Ltd 2



from MW-1, SB-1 and $B-2 at the former Junction Box Sile.

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

MW-1 SB-1 sSB-2
Chloride in I .
Depth [mg/kg] Chiloride in [mg/kg] Chtoride in [mg/kg]
PID [ppm]} PID [ppm]] PID [ppm]j
[feet] Field Field |} Laboratory Field | Laboratory
Titration Titration Data Titration Data

40 232 1.0 390 0.3 3,760 34
10.0 178 0.6 453 0.2 1,580 152
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 4672 5,440 - 865 1,100 609
30.0 1,328 0.3 2029 - 7,002 7,520 88
34.0 1,170 0.1 1,566 - 3,041 226
40.0 234 0.2 1,780 - 6,115 9.6
440 138 0.3 845 ~ 574 18.3
50.0 181 0.2 1,840 - 5,645 5.6
540 181 0.1 1,784 ' - 6,371 3.1
60.0 167 0.1 1,605 1,730 ~ 5,764 3.1
&2 Not Taken Not taken g:‘;;g 4,640 f: g

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 SB4
Depth | Chloride in [mg/kg] Chiloride in [mg/kg]
feeq | Field |Laboratory|”'C PP™ et | Laboratory PP PP™]
Titration Data Titration Data

40 | 1,609 0.5 247 0.4
10.0 1,022 0.5 359 224 0.3
14.0 541 05 241 0.2
200 1,466 1,410 0.1 277 0.2

R.T. Hicks Consultants, Ltd



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 |Laboratory|PID [ppm]] Field | Laboratory |PID [ppm]|
Titration Data Titration Data

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 4370 0.2
20.0 4,823 4.1 8,338 10,600 0.1

R.T. Hicks Consultants, Ltd



| Appendix A
| Junction Box Characterization Results
| Approved March 2008 ICP

R.T. Hicks Consultants, Ltd.

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



RICE OPERATING COMPANY
JUNCTION BOX DISCLOSURE® REPORT

BOX [QCATION

SWOSYSTEM| JUNCTION |  UNIT | SECTioN lTownsHe Rasge | county | NEW BOX DIMENSIONS - FEET
Longth | Widih | Depth

Vagay, 7 3
aosm €-33 b © = 178 e kea no box System abandonmant
LAND TYPE: BLM STATE X  FEE LANDOWNER OTHER
Depth to Groundwater B85 toss MMOCD SITE ASSESSMENT RANKING SCORE: 10
Date Sterted 8/30/2007 Date Completed 105512007 NRGCD Wilness. sy
Soil Excavated 400 oue yends Excavalion  Longia 30 wien 30 Dentn 12 font
Soit Dispesed ] cubic yards Ofisite Facility nia Locallon /a
81 32007,
FINAL ANALYTICAL RESULTS: Sample Date g/1402007 Sample Beplh 128

S-point composite sample of bottom and 4-point composite semple of excavation sidewalls. TPH, BTEX, and chiovide laboretory
test resufts complated by using an approved jaboratary and testing piocedures pursuant to RMOCD guidedines.

Sample Benzens Ioieno | EtyiBenrens | Tot Xylonos GRO DRO Chiosides
Location mglkig gy g gty mgikg mgfig my'kg
4WALL COMP. PiD = 87.3 {fiald reading) =100 537 6140
BOTTOM COMP. 0,007 0.022 0.040 0.337 24 4370 4510
BACKFILL <0025 0.130 0.249 1.49 17.2 1080 5340

Ganaral Dagcription of Remidial Action: CHLORIDE FIELD TESTS

Tidy surfion was ytiderssed os pant of

thes Vamaum WA Syatem phomfermont. Aflsy the pawtion boe was removed, the site LOCATION DREPTH i ppm
was datneated using & hackhee la collant soll songfas o upukg stuvals modesing o 1 1575
30 ¢ 30 12-N-doep ccavahon  Organic vapors In the el wese measori wung a FIL whish 2 2218
yezigeo shgnily efeveied comentraions in some gregs. Chiorkic fleld 18518 voro 3 1651
Preedon i G wosls sommde and violded stovated concertirations witeh genematly did not radem 4 1116
with deptts  Composite s2rpien were aoflietiad om (s easovation bottom, walls, @ed 5 1707
cocavatad £oil {ar bosalary conlinnation of crdatide, TRM, and B‘IES; COnCEsTatinng 15;: ::g:'rﬁ 6 1518
The BECEVIIS0 soil web Blenond &n £i6 Bh than ralomed 1o the excavalion and junction 7 3462
eontoyred ko the surroundng syiface  An loentdlestion pigTe was o'Dced on tha surtaca of 3 5428
(i boskhlod whe to mark the lovation of the formes junction T future envitonmiems! 9 10572
corsxbeniian R T bk Cogmyiiods of Anrpeesesne hisve been assgned (o (his ool 0 8500
OCO was nalifisd of potaniial grountdwater impast of this sl as (2RVEN (A 8373

12 8621

enclosures: phoips, o resds, P field screenings. wall comp, nfa 004
oléanrie graph, BTEX comgraizon iobie boltom comp, 12 3128
backfill comp. nfa 3838

I HEREBY CERTIFY THAT THE WFORMATION ABOVE 1S TRUE AND COMPLETE TO THE BEST OF My

KNOWLEDGE AND BELIEF.
o c,g ' ,&f(mx pomiing Compsny
SITE SUPERVISOR Moy Ruscen smm‘\m-" e/ / / . COMPANY _ RICE Opomiling Compan
REPCRN ARSEMELED BY Hirsi Fisseey Poger SIGNATURE ﬁ/’}!;.r 22 : e ;{j Iy Qfg[)f
. : A
paTE 121972007 TILE Prolest Scientist

* This site is a "DISCLOSURE.” i1 will bt placod on a prigritized list ol similar sites foy hurthar considoration,
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PHONE (915) 8757001 = 2171 BEECHWOOD o ABILENE, TX 79603

N\ ARD EREAL. PHOME (505) 303-2326 & 101 E. MARLAND e HOBBS, MM 88240
~ LABORATORIES

Py P e g T
TR e
ANALYTICAL RESULTS FOR
RICE OPERATING CO.
ATTN: ROY R. RASCON SEP 20 2007
122 W. TAYLOR T
HOBBS, NM 88240 iL £ECFrz MG
FAXTQ: (505) 397-1471 OSD\,, N
Recsiving Date: 09/14/07 Sampling Date; 09/13/07 & 09!14107
Reparting Date: 0917507 Sample Type: SUIL
Project Number; NOT GIVEN ,_ Sample Condition: CODL & INTACT
Project Name: VAC JCT C-33 BOOT «_ Sample Received By: SB
Proect L acation: NOT GIVEN Q Anatyzed By: BCKS
©© GRO DRO
{CeCi) (»CioCax) cr*
LABNGC.  SAMPLEID (mofKa) (mo/Kg) {mgfi<g)
AMNALYSIS DATE I 09114507 09/14)07 | D9MT7H7
H13208-1 5PT BTTM COMP @ 12°8GS 234 4370 4510
H13299-3 4-WALL COMP @ 30x30 <10.0 537 6140
'H13298-4 BLENDED BACKFILL 20PT COMP 17.2 1080 5340
. _Quality Control 535 566 500
True Value QT 600 6800 500
% Recovery v 89.1 94.4 100
__Rslative Percant Difference 3.8 37 <G.1

METHODS: TPH GRO & DRO: EPA SW-B48 8015 M; Ci" Sid. Methods 4500-Ci'8
*Analyses parfurmed on 1.4 wiv aqueous exiracts.

09/3/0 7

Date
H13289A RICE
n.smcmm lmbilitynﬂdnmmm cmha:m&:yWMnmmmhwmem whothe? boserd in earlrac of 100, shall be mbed 1 tho armoun) gels by chem lor anatyses.
AN clapms, ir {3 thase ker nogly amunynumcam vor £hol) Bo unhmudoaamdshmlmumrsmumcwwmMm&mmymwmw
acrvico. tn no ervem: sholl Gerdinad bu batke by lncis dampges, inctung, wiinow Gritnt ptions, koos ofite, Of 1083 of pdin InCurrod by ciont, As sutsxtindios,

plEIIEY O LALBLLOMS mmummlﬁmmmmmmdw(cuhamrwmm mmw&mmmuwswmmmmmmmmmm ctherwisn,



s‘x AR@EN&‘L PHONE (325) 6737007 - 2111 BEECHWOOD - ABILENE, TX 76503

LABORATORIES PHONE (505) 3532326 - 11 £ MARLAND - HOBDS, MM 50240
i L,{ : *?—‘ b 9,5 =2 AJ
h fx EN'-:- T wmees w ;""‘:""' Enid
ANALYTICAL RESULTS FOR
RICE QPERATING CO. SEP 20 2007
ATTN: ROY R, RASCON
, - {
122 WEST TAYLOR SICE OPENATING
HOBBS, NM 88240 HOBES WM
FAX TO: (505)397-1471
Receiving Date: 09/14/107 Sampling Date: 09/13/07 & 08/14/07
Reporting Date: 09/18/07 Sample Type: SOIL
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: VAC JCT C-33 BOOT Sample Received By: SB
Project Location: NOT GIVEN Anglyzed By: CK

ETHYL TOTAL
BENZENE TOLUENE BENZENE XYLENES

LAB NUMBER SAMPLE ID {mg/Kg)  (mg/Kg) {mg/Kg) {ma/Kg)
| ANALYSISODATE .~ _g 6911_4_5‘07 09/14/07 3 09/14/07 | 09n4/07 !
] H13299—1_ - F’T "7 BTTM COMP @ 12 BG! 12'3(35 e 0.007] 0.022 “H_wp,gii_)*_m_m_q 337 ¥
_ijggg&z BTTM @ 17 5P-1 THR‘USP—S . __0boos 0.017 . 0.043 ‘mq;z_qo“
H13299-4 manoeaa&cxnuznmcow o <0 025, 0110 | 0.249 149
- L B R S R R
Quahty Contml B o . Dba02 0094 =~ Q084 ' 0283
) Tme Value QC o 0100,  0.100 0'300 B 0.300
%R_eg_oy_gry e Lotz 938 | 935 1 844
Ralative Peraem Dm'erence - s L 14| ].-,5 ; 13
METHOD: EPA SW-846 80218
/% % Lin i 09 [2)2[0 7
Chem:si Date
H13299 RICE

PLEASE RDTE; ugb}m?amnmmgqs Eardinale koY oruf eEenls sathzive remedy Kor a0y SR arsing, wiheihes Darr B contracs B tan, shiT Lo TFe In it ananm pad by £Hen i aretysd
All cinims, Inctiding e lor reghgence and any oltist Cpude winzoever SRl 6 doaman wiey WeWMmmtmmmmwmmmsmmem complation o i Sppheiila

s mmw&mmmﬂmﬂommm@wﬁwwﬂmmnm tnctadiy, wihoet Bmitathen, tulinass bsenaptions. loss of won, af K32 OF proliis incarred by Clio, s sidmalarion,

Difiltates O $ucCeTTON atiakg oyt of ot mintiud to thy POMOMEANGE O GOV Darmmatar by Cargian, regantiats of WHODTO! fuch Ciim i bosod upon any of M sbren-s2hing rEASONS A CUEIWSO,
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RICE OPERATING COMPANY

122 West Tayor Hobbs, N 88240
PHONE: (505} 393-9174 FAX: (505) 397-1471
PID METER CALIBRATION & FIELD REPORT FURM

K.

MODEL: PGM 7600

MODEL

MODEL: PGM 7600

NO.

MODEL: PGM 7600

MODEL: PGM 76{H)

SERIAL NO: 110013676
SERIAL NO: 110013744
SERIAL NO: 110-012383
SERIAL NO: 110-012920

O

GAS COMPOSITION: ISOBUTYLENE 100PPM / AIR: BALANCE

g

LOT NQ : 07-3264 EXPIRATION DATE: i-18-09
FILL DATE: 7-18-07 METER READING ACCURACY: 180.0
ACCURACY : +- 2%
SYSTEM | JUNCTION | UNIT | SECTION | TOWN SHIP | RANGE
VAC C-33 BOOT C 33 178 3SE
SAMPLE 1D PID SAMPLE ID PID
9-13-.07
W wall 5pt SP#1 234
#2 23
43 417
#4 138
#5 18.8
W wall 5pt comp. 236
9-13-67
4-wall comp @ 30x30x12 97.3
1407
blended buckfilt §27

I verify that I have calibrated the above insnement in eccordance to the namufacture operation manual,

%’7 O fog Il

SIGNATUE:

DATE: $-14-07




R. T. Hicks CONSULTANTS, LTD.
901 Rio Grande Bivd NW A Suite F-142 A Albuquerque, NM 87104 A 505.266.5004 A Fax: 505.266-0745

March 17, 2008

Mr. Edward Hansen

New Mexico Qil Conservation Division
1220 South St. Frandis 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” W (C-33) and 32° 47" 35.44" N, 103° 27’ 55.46"W (F-33).

Both sites were initially addressed as part of Vacuum System abandonment and
excavated to 30L x 30W x 12D feet and backfilled with biended 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, coliection
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
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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 of the 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. Sail 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 fateral 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
fadlity. 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.

fodd il

Randall T. Hicks
Principal

Copy: Rice Operating Company
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Proposed locations of Lateral Characterization Borings

" Location:
Rice Operating Company
Project Name:
Vacuum C-33 Boot Section 33, T17S, R35E

A
L}
1
L3
1
[ ]
[ §
]
| |
¥
North ;4’745
Outline of the 30 x 30 foot
Excavation :
i
B
[ ]
1
B 2,271 1,750 1,439 B
——— e e -4 ———-
Junction
iBox, Boot,
1SB-1
:I I.
1
L
1790
4
1
1
Additional 20" borings to .
assess lateral extent of ¥
past releases i
[}
Trench Location with i
@ 1591 averaged chioride '
concentration ¥
0 feet 20 feet !
i 1 § <
Scale :
i
i
[}
L}
) A
R.T. Hicks Ci Plate 4
901 Rio Grande Blvd NW Suite F-142 Vacuum C-33 Boot

Albuquerque, NM 87104
505-266-5004

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 of the general background to include visible
concentrations of hydrocarbons and soil types. Ifnecessary, 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
of the 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 m1 extract and dispense into a clean plastic
cup.

5.2 Add 2-3 drops potassium chromate (K>CrOys) 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 (H,O,) 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 AgNO; X grams of water in mixture
ml water extract grams of soil in mixture

Using Step 5.0, determine the chloride concentration of the 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 of the 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 sample(s) 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 of the collection bag and insert the probe tip into
the bag taking care that the probe tip not touch the soil sample or the sidewalls
of the 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-O2 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 retured 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.
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4. ARDINAL o emmemem e womnoms e
LABORATORIES — —

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: HACK CONDER

122 WEST TAYLOR

HOBBS, NM 88240

FAX TO: (575) 397-1471

Receiving Date: 02/05/09 Analysis Date: 02/06/09

Reporting Date: 02/06/03 Sampling Date: 02/03/09

Project Number, NOT GIVEN Sample Type: SOIL

Project Name: VACUUM C-33 BOOT Sample Condition: COOL & INTACT
Project Location: VACUUM C-33 BOOT Sample Received By: ML

Anszlyzed By. HMV

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
H16833-5 SB #2 @ 30’ 7,520
H16833-8 SB #3 @ 20 1.410
H16833-7 SB#4 @ 10' 224
H16833-8 SB# @5 11,400
H16833-9 SB#5 @ 20 10,600
Quality Control 480
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 agueous extracts.

,
C/é,g/D /K ,Zf//;ﬂ /7 - dﬁé&/ﬂ?

H16833 RICE
PLEASE NOTE: Llability and Damnges. Cordinal's liabifity and elient’s exclusive remedy far any claim arising, whather basad in contsaet of tort, shali be fimited to ths amonnd paid by client fer analyses
Alt ctaims, including those for nagligance snd sny othar ¢ause wh ehall bo dt d walved (nless made in wiiling ang received by Condinod within thirty (30) days atier et ol the ap licabh
service. in no event shall Coedinal be liable for i ar mtiel d; Including, without busi [ t 1055 of use, or loss of profts incurred by client, its subsidiaties

affiliatos or sucoessors arsing out of or related to the performance of sarvices hereundar by Cardinal, regarciess ol‘wwher such dém i3 basBQ upon any of the above-ststed reascns or othsrwise. Resulls
ratate only to the samples identfied above. This feport shall not be reprotuced excapt in full with wrinen approval of Cardina} Laboratorres,



R ARDINAL
LABORATORIES

PHOME {575) 393-2326 » 101 E. MARLAND » HOBES, MM 88240

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: 02/10/08

Project Number: NOT GIVEN

Project Name: VACCUM C-33 BOOT

Project 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 (markg) {mg/kg) {(mg/kg) (mg/kg)
ANALYSIS DATE 02/09/09 02/09/09 02/09/08 02/09/09
H16833-2 SB#2 @ 25 0.373 <(.250 113 25.3
H16833-8 SBH#sS@ 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 80218

TEXAS NELAP CERTIFICATION T104704398-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE,

AND TOTAL XYLENES.
// )3 %%/ /701/ / i
“Chemnst Daté

PLEASE NOTE: LiabHity ond Damages. Cardinal’s iabilty ang ctient's exclusive remedy for eny dam arising, whether based n conlract ot todt, shell be l!mted to the amount paig by cliem for enzlyses,
All uainﬁ"@msu gence and any other causs wnamave: shau be deemed walved unless made n wming and recehed by Cardinol within ihirty (30) days after comptetion of the applicable
senvice. n no event shall Cardinal be liable for inci or ¢ g, without tirmit up lossovnse‘ormso!woﬁbmwnenbycﬂmhhsmuaﬂes
affliates or successors arising out of of related to the performance of services hcmundsv by Cardinat, roegerdiess o! whether such claim Is based upon any-of the above-staled reasons of otherwise. Resuits’
refate only to the sampies identified above. This report shall not be reproduced except In full with writien approval of Cardinal Laboratosies.
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- Appendix D
| Explanation of VLEACH Model
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" R. T. Hicks CONSULTANTS, LTD.
901 Rio Grande Bivd 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 table and figures below.

Table 1 — Common Parameters Employed in the VLEACH model

for the Vacuum C-33 Boot Site
Model Parameter Value Scurce of Value
. Chemical NMED June 2006 Soil
Benzene & Xylene Chemical Parameters Specifi S ine Levels D t
Spill Area (fi2) 2,500 Site Measurement (Estimate)
Estimate from Soil Boring
Groundwater Table Depth (f) 70 and Monitoring Well Data
Vadose Zone Soil Bulk Density (g/cms3) 1.5 NMED June 2006 Document
Vadose Zone Porosity (umitless) 043 NMED June 2006 Document
Volumetric Water Content (%) 0.26 NMED June 2006 Document
Vadose Zone Soil Organic Content (£.) 0.0015 NMED June 2006 Document
Recharge Rate (ft/year) 0.041 Musharrafich 1999
- Chemical ‘Worst-Case Hydrocarbon
Benzene & Xylene Concentrations (ug/kg) Specific Profile (SB-2 & SB-5)
Slope of Water Table 0.002 Regional Map (Attachment A)
Hydraulic Conductivity (ft/d) 20 Musharrafich 1999
Max width perpendicular to direction -
of GW flow () 50 Site Measurement
. . —_ Prof. Judgment
Aquifer Porosity (unitless) 0.25 Conservative Assumption
Mixg . . Prof. Judgment
g zone depth in aquifer 66 Conservative Assumpiion

Figure 1 - Actual Input Screens from the VLEACH Model
Progt‘amfortheBenzeneRgn »

VLEACH Model Parameters
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As a conservative measure, a “worst-

case” hydrocarbon soil profile was Figure 2

constructed by taking the highest e
benzene and xylenes concentration from o —— —
each sampled depth as shown in Figure o
2. Sampling depths for which laboratory " ™

results were not available were
estimated from the field screening data.

The benzene and xylenes values from i
this profile were conservatively assumed
to be present across the entire 2,500 fi2 £

area.

The results from the VLEACH
modeling relative to this assessment )
are provided as a graph that presents = {

Depth (feet)

Badle
S

the subsurface impact as Mass Flux to

a function of future time as shown in

Ground Water in grams/year (g/yr) as L
Figure 3. n )

Estimated Ground|Water Depth = 70

Simulation Time, Time Step, Cutput

Time Interval, and Profile Time i s
Interval were adjusted to provide the Sod Concentration (mgg)

@100 1.000 10.000 100.000

clearest presentation of the resulis

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 xylene impact to ground water will occur about 700 years from now.

Figure 3 - Results of VLEACH Vadose Model for Benzene — Present Day to 1,000 Years
Groandwater Impact
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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: Flux ,,, (L/yr)=AxRx29317 where,

A = spill area (fi?)

R = recharge rate (ft/yr), and
29.317 = conversion factor from fi3 to liters

Groundwater flow is defined as: GWM(L/yr)z(k;l

T

)qu xW x29.317 where,

k = hydraulic conductivity of the aquifer (ft/yr)

i = groundwater gradient (ft/ft)

6r = porosity of the aquifer

Taq = aquifer mixing zone thickness (ft) and,

W = length of the spill area (ft) perpendicular to the ground water gradient direction

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

Leachate] GW Leachate] GW Water

tmpact Conc. Conc. impact Conc. Conc. | Quality

ical of Concem Year glyl) (m!lL) (mg_]lL) Year (gyr) (ngll.) (mglL) (mg/L)
[Benzene (] 03 0.1 0.0005 ] 450  0.77 0.3 0.0014 | 0.01
[Total Xylenes 0 4 1 0.007 700 18 6 0.031 0.6

Bold text values indicate concenlrations that exceed the NMED Water Quality Standard values for groundwater.
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L aboratories

RCARDINAL

PHONE (575) 393-2326 * 101 E. MARLARD * HOBBS, BN 85240

Analytical Results For:
Rice Operating Company
Hack Conder
112 W. Taylor p
Hobbs NM, 88240
Fax To: (575) 397-1471
Received: 11/01/2010 Sampling Date: 10/27/2010
Reported: 11/08/2010 Sampling Type: Water
Project Name: VACQUUM C-33 Sampling Condition: Cool & Intact
Project Location: T17S-R35E-SEC33 C - LEA COUNTY, NM
Sampie ID: MONITOR WELL #1 (H021.204-01)
BTEX 8021B mgfL Analyred By: ans
Anaiyte Resuft Reporking Limit Analyred Method Biank BS 2% Recovery Tree Value QC RFD Quaiifier
Benzene* <0.001 0.001 11/03/2010 ND 0.098 e8.1 0.100
Toluene® <0.001 0.001 11/03/2010 ND 0.097 97.1 0.100
Bthyibenzene* <0.001 0001 11/03/2010 ND 0.097 96.7 0.100
Tolz] Xylenes* <0003 0.003 11/03/2010 ND 0.291 969 0300
Surrogate: 4-Bromofluorobenzene (PIL 105 % 80-120
Chioride, SMAS00CIH-B mg/L Analyzed By: HM
Anaiyte Resuft Repasting Limét Anaiyzed Method Blank BS %6 Recovery True Value QC RPD Quetifier
Chicride 52.0 400 11/08/2010 ND 104 104 100 3R
Sutfate 3754 mgfL Analyzed By: HM
Analyte Resilt  Reporting Limit Analyzed Method Blank BS % Recovery  Trwe Vizlue QC RPD Quatifier
Sulfate 46.1 100 11/08/2010 ND 45.1 113 40.0 153
TOS 160.1 mo/L Analyzed By: HM
Anciyte Result Reporting Limit Analyzed Method Blank BS 9 Recovery True Valee QC RFD Quatifier
TS 375 5.00 11/02/2010 ND 1.75

Cardinal Laboratories

*=Accredited Analyte

AEASE SOTE UMy od Dovagss.  TaSrats GERy end dlaTs extiska raaly £ ay chim ashy, whoter tised i oot or ton, sholl be Beied 60 The amoud pald by dlet for aovees. A dalms, chaing Oosa for nefigace ad
wy oiher casa whubower S be Semet woke! ulew made & wling and ot by Owdval ®INp Oty (X0) Sas aftr cogishn of Oe auklbie srda b o emrt el Gl be i G udertal o comeqertid dumges,
Nchding, without fimiiation, bushess Ismuptins, loss of use, of loss of rofits Ewumed by cllent, Us subskliaries, aTRistes of suxessors aisig OX of of raled o the performance of the services hereunder by Cardinal, regardiess of whather such
clalm & basext upan any of the above stated reasans or otherwisa. Resulls refate oy to the samples dentified ahava, This repart shall not be reproduced except in full with written approval of Cantinal Labaratostes.

by s S Keeme

Celey D. Keene, Lab Director/Quality Manager
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CARDINAL

PHOWE (575) 393-2325 * 101 £. MARLARD * HOBES, NN 85240

L aboratories

Notes and Definitions
ND Analyte NOT DETECTED at or above the reporting limit
RPD Relative Percent Difference
> Samples not received at proper temperatume of 6°C or bedow.
*kok Insufficient time to reach temperature.

- Chicride by SM45000-8 does not require samples be received at or below 6°C
Samples reported on an as received basis (wet) unless otherwise noted on report

Cardinal Laboratories

daim is based upon any of the above siated reasons or cthawise. Readts relate only ta the samples identified ahove. This repart shall not be roproduced sxcept In il with written apprval of Cardinal Laborataries.

by DN eime

Celey D. Keene, Lab Director/Quality Manager

*=Accredited Analyte
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