


Hansen, Edward J., EMNRD

From: Katie Jones [kjones@riceswd.com]

Sent: Thursday, March 03, 2011 4:04 PM

To: Hansen, Edward J., EMNRD

Cc: Hack Conder; Katie Lee

Subject: Hobbs C-30 vent (1R428-54) CAP Addendum
Attachments: Hobbs C-30 vent Proposed liner.pdf

Mr. Hansen,

This email is an Addendum to the Hobbs C-30 vent site (1R428-54) Corrective Action Plan, submitted to the
NMOCD on December 3, 2010. Page 4, section: Recommendation, paragraph 2: text in blue lettering, below,
will be added to the paragraph. Red lettering marked with a strike-through will be deleted. The new Plate 2
showing the proposed liner location is attached. If you need any further information, please let me or Hack
know.

“Our recommended corrective action for the site is the installation of a 750 square foot synthetic liner
approximately 4 feet below ground surface over the former site 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:

' »—Serapeandremovelargerocksand-caliehe;

e Install a synthetic liner approximately 4 feet below ground surface. This liner will be positioned
over the locations of SB-1, SB-3 and SB-4 (See Plate 2). The liner will be 15 feet wide and 50 feet
long.

e Evaluate excavated soil for use as backfill. Any soils requiring disposal will be properly disposed of
at a NMOCD approved facility.

e Backfill the area over the liner with soil containing a chloride concentration of less than 500 mg/kg
and a PID (field) reading of less than 100 ppm.

e Make sure the area is free of large rocks and caliche, and amend and grade soil at the site to
match surrounding area grading.

¢ Broadcast seed by hand,

o Set up silt net fencing to protect new vegetation and inhibit erosion.

A synthetic liner installed below the root zone as proposed will inhibit the downward migration of water through the
subsurface, slowing movement of chloride or soluble hydrocarbons toward ground water. Plants capture water through
their roots, thereby reducing the volume of water infiltrating below the root zone. This natural “infiltration barrier” also
helps protect ground water. Upon documentation of installation of the liner and re-seeding with an appropriate mix of
native grasses we will submit a Termination Request for this site’s regulatory file.”

Thank you,
Katie Jones

Environmental Project Coordinator
RICE Operating Company
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R. T. Hicks CONSULTANTS, LTD.

901 Rio Grande Blvd NW A Suite F-142 A Albuguerque, NM 87104 4 505.266.5004 A Fax: 505.266.0745

December 3, 2010

Mr. Edward J. Hansen

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE: Rice Operating Company, Hobbs SWD System C-30 Vent Site: T-18-S, R-38-E,
Section 30, Unit C, Lea County, New Mexico, (NMOCD CASE #1R428-54),
Corrective Action Plan

Mr. Hansen:

On behalf of Rice Operating Company (ROC), R.T. Hicks Consultants, Ltd. is
submitting this Corrective Active Plan for the Hobbs C-30 Vent site. The
investigation demonstrates that residual chloride and hydrocarbons in the vadose
zone will not with reasonable probability contaminate ground water or surface
water in excess of the standards in Subsections B and C of 19.15.30.9 NMAC
through leaching, percolation or other transport mechanisms, or as the water table
elevation fluctuates. Revegetation of the site, our recommended corrective action,
meets the mandate of NMOCD Rules for protection of surface water and the
environment.

Background

The Hobbs C-30 Vent is located northwest of the city of Hobbs, New Mexico at
T-18-S, R-38-E, Section 30, in Unit C. The NMOCD-approved Investigation
Characterization Plan (ICP), dated February 18, 2010 (Attachment A) includes
background information, a site vicinity map, and a regional ground water
gradient map for the site.

Field Programs

As a part of the approved ICP, ROC installed and sampled five 9- to 12-foot
deep backhoe trenches on April 8 and 9, 2010 in an attempt to delineate the
vertical and horizontal extent of hydrocarbons and chloride in the soil. See
Plate 1A for a summary map that includes results of the field chloride analyses
and hydrocarbon screening data as well as laboratory results for the soil samples
used to verify the ROC field data.

Hicks Consultants supervised a deep soil sampling program to further delineate
the extent and magnitude of media impact. On May 12, 2010, four 20- to 60-
foot deep soil borings were drilled adjacent to the vent location and to the north
and east of the previous trench excavations. ROC conducted field analysis of
soil samples for chloride and volatile hydrocarbon vapors for the boring
program. Plate 1B is a summary map that includes results of the field chloride
analyses and hydrocarbon screening data as well as a laboratory results for the
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soil samples used to verify the ROC field data. Attachment B provides soil
lithology logs which include the field chloride and hydrocarbon screening data
and laboratory results. Attachment C provides the laboratory reports and chain
of custody documents for all of the soil verification samples.

Results: Chloride

The initial ROC assessment showed that each of the five trenches encountered
chloride concentrations above 250 mg/kg. These levels were limited to the soil
from 3 to 7 feet below the surface in the center, west, and south trenches. The
highest chloride concentration (885 mg/kg) was encountered at four feet below
the surface at the trench located five feet east of the original vent. Both the
north and east trenches indicated decreasing chloride concentrations with depth
while remaining above 250 mg/kg, therefore soil borings were installed to
delineate the chloride-impacted soil
in these directions.

Figure 1
Worst-Case Chloride Soil Profile
Hobbs C-30 Vent Site

The first soil boring (SB-1) was g
drilled to a depth of 60 feet just east
of the original vent location.
Chloride concentrations slightly j
above 250 mg/kg were encountered { ‘
from 30 to 40 feet below the surface. * Ul ‘
SB-2 was installed 20 feet east of
SB-1 to a depth of 20 feet. It W -
encountered chloride concentrations
slightly above 250 mg/kg only at the
five foot depth. SB-3 was installed |
20 feet north of the original vent ‘ 50
location, extended 20 feet in depth,
and did not encounter chloride 1
concentrations above 250 mg/kg.

SB-4 was installed 40 feet north of

the original vent location, extended

40 feet in depth, and dld not ‘Estimatec}i Ground Water Depth = 75 Ft
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40 Pl
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above 250 mg/kg.

The trenching and soil borings show that the extent of the chloride-impacted
soil is less than 1,600 ft?, at depths of approximately 3 to 12 feet below the
surface. Figure 1 is a worst-case composite profile of the chloride-impacted soil
at the site. Field chloride results were calibrated based on the laboratory data.

Results: Hydrocarbons

Field screening of hydrocarbon vapors in the soil from the trenches identified
concentrations greater than 100 ppm only in the center and north excavations
(788 ppm maximum). Laboratory analysis of BTEX from these samples
indicate maximum concentrations of benzene (<0.05 mg/kg), toluene (<0.05
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mg/kg), ethylbenzene (0.359 mg/kg), and total xylenes (1.1 mg/kg) at 9 to 12
feet below the surface. Soil borings were installed to delineate the extent of
hydrocarbon-impacted soil at the original vent location and to the north of the
vent location.

Field screening of hydrocarbon vapors in the soil borings were measured from
drill cutting samples because the soil was too hard to recover material with a
split spoon sampler. The highest vapor reading was encountered near the
original vent location (SB-1) at 35 feet below the surface (614 ppm).
Laboratory analyses from this sample indicate concentrations of benzene (<0.05
mg/kg), toluene (0.543 mg/kg), ethylbenzene (0.924 mg/kg), and total xylenes
(6.35 mg/kg). In addition, the sample contained gas and diesel range organics
which are essentially non-soluble with respect to leaching. Hydrocarbons were
also present at lower concentrations in SB-3 and SB-4 to the north. A summary
of the laboratory results from all of the soil sampling events are provided on

Table 1 below.
Table 1
Rice Operating Hobbs C-30 Vent Site
Laboratory Data - Soil Samples

Sample Depth Sample PID Chloride | Benzene Toluene Ethylbenzene Xylenes BTEX GRO DRO
Location (feet) Date (ppm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Source 5 4/8/10 - 384 -- - - -- -- <50 368
Excavation 9 4/8/10 341 128 <0.05 <0.05 0.359 <0.3 0.76 191 4,180
12 4/8/10 320 160 <0.05 <0.05 0.108 <0.3 0.51 109 2,410
5' East 4 4/8/10 - 992 - -- - - -- <10 <10
Excavation 12 4/8/10 -- 272 -- -- - - -- <50 1,320
5' West 3 4/8/10 - 608 - -- - - - <80 137
Excavation 10 4/8/10 - 144 - -- -- -- - <50 3,050
5' South 4 4/8/10 - 7386 - - - - - <50 77
Excavation 9 4/8/10 - 160 -~ -- -- -- - <50 1,060
5' North 5 4/8/10 - 576 - - -- - - <50 209
Excavation 12 4/8/10 -- 224 <0.05 <0.05 0.256 1.1 1.46 499 3,370
SB-1 35 5/12/10 614 304 <0.05 0.543 0.924 6.35 7.87 536 3,020
60 5/12/10 23.6 48 <0.05 0.070 0.081 0.474 0.68 <10 120
SB-2 5 5/12/10 2.2 160 - -- - - - <10 <10
20 5/12/10 1.0 32 - - - - - <10 <10
SB-3 10 5/12/10 204 96 <0.05 0.184 0.315 1.92 2.47 250 2,200
20 5/12/10 221 176 <0.05 <0.05 0.155 1.53 1.79 56 849
SB-4 25 5/12/10 282 128 <0.05 0.206 0.246 1.94 2.44 142 1,290
40 5/12/10 251 144 <0.05 0.273 0.367 3.78 4.47 334 2,800
NMOCD Guideline Remediation Levels 250 10 -- -- -- 50
2006 NMED Sofl _ Com./indus. Vapor Exposure Risk|  25.8 252 128 32 - No regulatory
Screening Guidelines s AR 0.0201 1.7 20,2 2.06 - standards !1ave
Site Specific GW Protective Levels (DAF15;) 0.353 381 355 36.2 = been established

The site data that documents the residual mass of chloride in the vadose zone
permit a conclusion that it will not contaminate ground water. Elevated
concentrations of xylenes in the deep soil require further evaluation to insure the
protection of the underlying ground water. The trenching and soil borings
shows that the extent of the xylenes-impacted soil is 3,600 ft, at depths of
approximately 5 to 45 feet below the surface.
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Simulation ‘Modeling

We used the VLEACH vadose zone model to determine if the xylenes identified
during the site assessment would cause the underlying ground water to exceed
the regulatory standard. The input to the model employed field data from the
site, nearby locations, and conservative default values for parameters that were
not measured at or near the site.

The simulation results indicate that a total of 1,500 years will be required for
leaching to move the observed xylenes concentrations in the soil to ground
water depth (See Figure 3 in Attachment D). During this time the xylenes mass
input to the ground water will not be sufficient to cause concentrations in the
ground water below the site to exceed the New Mexico water quality standard
for xylenes. The model result shows the highest impact to ground water will
occur about 800 years from now, with a concentration of 0.002 mg/L (the
standard is 0.6 mg/L) (See Table 2, Attachment D).

VLEACH is conservative of ground water quality because the model does not
take into account the natural biological degradation of the hydrocarbons.
Attachment D provides an explanation of the data used and results from the
simulation at the Hobbs C-30 Vent site. A detailed description of the model and
a free windows-based program download is available from the USEPA at
http://www.epa.gov/ada/csmos/models/vleach.html.

Recommendations

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

Our recommended corrective action for the site is re-vegetation of the ground
surface to limit infiltration of precipitation and the subsequent migration of
constituents of concern to ground water. As part of this effort, ROC plans to:

e Scrape and remove large rocks and caliche,

e Backfill the site with soil blended with amendments

e Broadcast seed by hand,

e Set up silt net fencing to protect new vegetation and inhibit erosion

Upon documentation of re-seeding with an appropriate mix of native grasses we
will submit a Termination Request for this site’s regulatory file.

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



December 3, 2010
Page 5

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

Sincerely,
R.T Hicks Consultants, Ltd.

q\w.} f‘v-(:]:“/r ,Z‘:j:tg"‘ - \S'"\‘M

Dale T Littlejohn
Geologist

Copy: Hack Conder, ROC



R.T. Hicks Consultants, Ltd.

901 Rio Grande Blvd. NW, Suite F-142
Albuquerque, NM 87104
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R.T. Hicks Consultants, Ltd.

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



R. T. Hicks CONSULTANTS, LTD.

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

February 18,2010

Mr. Edward J. Hansen

New Mexico Oil Conservation Division
1220 South St. Francis Drive

Santa Fe, New Mexico 87505

RE: Investigation & Characterization Plan
Hobbs C-30 Vent, NMOCD Case # 1R428-54
Township 18S, Range 37E, Section 30, Unit C

Mr. Hansen:

On behalf of Rice Operating Company (ROC), R.T. Hicks Consultants, Ltd. is pleased
to submit this [nvestigation & Characterization Plan (ICP) for the Hobbs C-30 Vent
site. Plate 1 is a map showing the site relative to major roads in the area. Plate 2
shows the site, nearby USGS monitoring wells, and a regional potentiometric surface
map.

The work elements proposed below will allow us to characterize this site and develop
an appropriate Corrective Action Plan.

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

2. ROC will use a backhoe with a 12-foot vertical reach to install a series of
sampling trenches in order to recover soil samples and delineate the lateral
extent (and potentially the vertical extent) of impacted soil.

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

4. Soil samples obtained by the backhoe or drilling rig will be obtained from
regular intervals below ground surface.

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

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

7. The criteria to delineate the extent of impact during trenching as well as in a
soil boring is 5 point chloride decline vs. depth, or:

a. After three consecutive samples demonstrate <250 ppm chloride using
field analyses and <100ppm total hydrocarbon vapors using the
headspace method, 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 <100ppm.

c. Soil boring to capillary fringe should neither (a) or (b) apply.

8. [Ifthe boring penetrates the capillary fringe, a monitoring well will be
completed with a 2 or 4” diameter casing down gradient from confirmed
impact for use during possible corrective actions. Ground water will be
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analyzed for chloride, sulfate, TDS and BTEX if warranted. Plate 2 presents a
potentiometric surface map for the site area.

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

only).

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

Rice Operating Company (ROC) is the service provider (agent) for the Hobbs
Saltwater Disposal System and has no ownership of any portion of pipeline, well, or
facility. A consortium of oil producers who own the Hobbs System (System Parties)
provide all operating capital on a percentage ownership/usage basis. Major projects
require System Parties’ 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 Parties. The Hobbs SWD
system is in abandonment.

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

1. Protects public health,

2. Provides the greatest net environmental benefit,
3. Complies with NMOCD Rules,

4. Is supported by good science.

Following the site characterization described above, a Corrective Action Plan with the
data and analysis supportive of a procedure for site file termination, or a termination
request will be submitted, depending on characterization findings.

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

Sincerely,
R.T Hicks Consultants, Ltd.

[’ WA 2
L7 e o »

;\\&/&ﬁ_ Fee. .
hY

Katie Lee
Project Scientist

Copy: Hack Conder, ROC
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R.T. Hicks Consultants, Ltd.

901 Rio Grande Blvd. NW, Suite F-142
Albuquerque, NM 87104
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Logger: Dale Littlejohn
Driller: Harrison & Cooper
Consultant: R.T. Hicks
Drilling Method Air Rotary B aite
Start Date: 5/12/2010 ssw
End Date: 5/12/2010
Comments: All samples from cuttings. Located at source

of the former junction box location.

Drafted by: Jordan Woodfin

60 ft

Estimated depth to GW = 75 ft

Project Name: Well ID:
Hobbs C-30 Vent SB # 1

Location: UL/C Sec 30 T18S R38E
Lat: N. 32*43'20.414" County: Lea
Long: W 103* 11' 28.309" State: NM

SRR

Well Construction

chloride -
(feet) | field tests LAB | PID Description
Oft-12ft
SILT AND CALICHE
dark brown to gray (backfill)

15 ft 217 59.8 12ft-23ft

CALICHE
= 19 205 grayish-brown (discolored) hydrocarbon oder

\

AMAAMNIMHIHHIHHHHIHTHITTDHN I DO0010G820
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Depth
(feet)

chloride
field tests

LAB

PID

Description

Well Construction

25 ft

229

300

23ft-25ft
SILT

light grayish brown, very fine grain

30 ft

338

494

25ft-30.5ft
SAND AND SANDSTONE

brown to light grayish brown.fine grain, moderately
sorted, sub-rounded with interbedded gray
sandstone, strong hydrocarbon oder at 30ft

35 ft

338

614

40 ft

308

294

31ft-43ft

SAND

brown to dark brown, fine to medium grain,
well sorted, sub-rounded

45 ft

206

58

43ft-48ft

SAND

brown to light brown, fine grain, well sorted,
sub-angular

Lithology

Page 2 of 3
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bentonite

seal




(2:2:;‘ fgl‘('ft';ifs LAB | PID Dascription Well Construction
///
50ft 205 38.8 /
48ft-60ft %
SAND é
55 ft 173 226 %
brown, fine to medium grain, well sorted, %
rounded with interbedded fine grain
sandstone %
60 ft 180 23.6 é
il
Chloride concentration Vs. Depth
700
[ =
S 600
g 500 +— ’
S 300 N\ A -
T 200 e MM : o E N
S oo —— PID
5
0 2
5 10 15 20 25 30 35 40 45 50 55 60
Depth (ft bgs)
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Logger: Dale Littlejohn CERATING
Driller: Harrison & Cooper \C}é’ < UMQQIL
Consultant: R.T. Hicks & pe— p— -
po o) sy
Drilling Method Air Rotary
BINCE 1955
Start Date: 5/12/2010 y
End Date: 5/12/2010 il = Project Name: Well ID:
Comments: All samples from cuttings. Samples were taken 20' Hobbs C-30 Vent SB#2
to the East of the former junction box. Location: UL/C Sec 30 T18S R38E
Drafted by: Lara Weinheimer Lat: N.32* 43' 20.334" County: Lea
chioride 1 | aB | PID Description Litholo Well Construction
field tests P 9y
Oft-2ft . . V/
SILT AND CALICHE /
dark brown /
5ft | 257 2.2 RO /
2ft-20ft :::::::::::: /
CALICHE, SILT, SANDSTONE _:.:_:_:_:_: /
106t 241 0.7 AND QUARTZITE SO bertorite
white to gray, with interbedded light brown | |- - -7 - - ? seal
silt, grayish white sandstone and grayish | |".". .".".".
brown quartzite | |,
15 ft 149 1 B E C e %
20 ft 144 N e R St (R é
Chloride concentration Vs. Depth
300
s
g 100 : s ]
[=
(o]
o o : PID
S
= 5 10 15 20
=)
5 Depth (ft bgs)




L. : Dale Littlejoh T E 5
ogger: ale Littlejohn g OPERA NS CQM,Q,

Driller: Harri &C <
riller: arrison ooper <5 q/L
Consultant: R.T. Hicks & — - 2

Drilling Method Air Rotary - wped? Wesseen
Start Date: 5/12/2010 ’ kb e
End Date: 5/12/2010 i Project Name: Well ID:
Comments: All samples from cuttings. Located 20' to the North Hobbs C-30 Vent SB#3
of the former junction box. Location:UL/C Sec 30 T18S 38E

Drafted by: Jordan Woodfin Lat: N 32* 43' 20.635" County: Lea

LAB | PID Description Well Construction

field tests

Oft-2ft
SILT AND CALICHE

dark brown

5 ft 207 13 2ft-9ft i

SILT AND CALICHE | [@as ..

white to gray, light brown grayish brown

:
%
Z
______ /
e %
s /
%
e /
e L T 5 f %
S //




Chloride concentration

250
200
150
100

50

Chloride concentration Vs. Depth

sorepomes |-
PID
5 10 15 20

Depth (ft bgs)




Logger: Dale Littlejohn e eRATING [
" y € Of\"’ﬁb
Driller: Harrison & Cooper QQ’ —q/Ix
36301 _—
Consultant: R.T. Hicks Q" oy g -
[ —_—
Drilling Method Air Rotary %

BINCE 1955

Start Date: 5/12/2010 s
End Date: 5/12/2010 Project Name: Well ID:
Comments: All samples from cuttings. Located at 40' to the Hobbs C-30 Vent SB#4
North of the former junction box. Location: UL/C Sec 30 T18S R38E

Drafted by: Lara Weinheimer Lat: N 32* 43' 20.815" County: Lea

Deh chloride

dark brown

(feet) | field tests LAB | PID Description Lithology Well Construction
Oft-11t y/ \
CALICHE /
road base %
1ft-2ft /
CALICHE AND SILT /

gray, very little silt (hydrocarbon odor) SN /
7ft-10ft At

5ft | 175 28 2At-7ft /
CALICHE AND SILT e /

CALICHE AND SILT | |7t

gray, interbedded light brown grayish

10 ft 178 6.5 brown silt (hydrocarbon odor) :::_:::::::::

10ft-26t P e

/
Z
/
_____________ %
%
/
%
/
_

SANDSTONE FAiSh oty

white to gray with interbedded light brown S e

grayish brown silt, (hydrocarbon odor) | |-,-.-.-. .-,

20 ft 175 164

entonite

seal




Depth | chloride s A .
(feet) | field tests LAB | PID Description Lithology Well Construction
e 7
25 ft 178 282 ?
26ft-38ft %
30 ft 209 275 %
SAND %
brown to reddish brown, fine grain, well %
sorted, sub-angular with interbedded (thin)
quartzite and very fine sandstone /
35 ft 206 221 %
a0ft | 174 251 SotE /
SAND /
brown, fine to medium grain, well sorted, sub- /
rounded ’/,f{f/
7

Chloride concentration Vs. Depth

300

250

150 ; =

100 cl-
50 PID

Chloride concentration

5 10 15 20 25 30 35 4

o

Depth (ft bgs)




Laboratory Reports

R.T. Hicks Consultants, Ltd.

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



2 MA & PHONE (575} 393-2326 » 101 E. MARLAND » HOBBS, NM 88240

LABORATORIES

April 19, 2010

Bruce Baker

Rice Operating Company

112 West Taylor

Hobbs, NM 88240

Re: Hobbs C-30 Vent (18/38)

Enclosed are the results of analyses for sample number F 19644, received by the
faboratory on 04712710 at : 10 am.

Cardinal Laboratories is accredited through Texas NELAP for:

Method SW-846 8021 Benzene, Toluene, Ethyl Benzene, and Total Xylenes
Method SW-846 8260 Benzene, Toluene, Ethyl Benzene, and Total Xylenes
Method TX 1003 Total Petroleum Hydrocarbons

Certificate number T104704398-08-TX. Accreditation applies to solid and chemical
malterials and non-potable water matrices.

Cardinal Laboratories is accredited though the State of Colorado Department of Public
Health and Environment for:

Method EPA 332.2 Haloacetic Acids (HAA-5)
Method EPA 5242 Total Trihatomethanes (TTHM)
Method EPA 324.2 Regulated VOCs (V2, V3)

Accreditation apphes w public drinking water matrices.

Total Number of Pages of Report: 3 (includes Chain of Custody)

7

Celcv l)f l\u.m
thomm[\ Director

I hh r-:pmn C«}nform\ Wit h NT.LAP uquuemcm.&,.



% ARDINAL

PHONE (575) 383-2326 « 101 E. MARLAND « HOBES. WM 88240

LABORATORIES

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: BRUCE BAKER

112 W. TAYLOR
HOBBS, NM 88240

Receiving Dale: 04/120110

Reporting Date: 04/16/10

Project Number, NOT GIVEN

Project Name: HOBBS C-30 VENT (18/38)
Project Location: HOBBS C-30 VENT {18/38)

Sampiing Dale: 04/08/10 & 04/0%/10
Sample Type: SOIL

Sample Condition: COOL & INTACT
Sample Received By: JH

Analyzed By: AB/HM

GRO DRO
(Ce-Cigy (>Cip-Cag) CI
LAB NUMBER SAMPLE ID {ma/kg) (mgrkg) (mg/kg)
ANALYSIS DATE 04/15/10] 04/15/1G] 04/13/10
H19644-1 SOURCE GRAB @ 5FT <50.0 368 384
H19644-2 SOURCE GRAB @ SFT 101 4,180 128
TH10644-3 SOUR’“E = BTM GRAB @ 12FT 109 2.410 160
. H19644-4 5 EAST GRAB @ 4FT <10.0 <10.0 992
| H19844-5 5“ EAST 12FT BTM GRAB <50.0 1,320 272
H19644-6 5 WEST GRAB @ 3F T <50.0 137 608
H10644-7 5 WEST 10'BTM GRAB <50.0 3,050 144
H19644-3 5 SOUTH GRAB @ 4F T <50.0 77 4 736
H19644-9 5 SOUTH 9FT BTM GRAB <50.0 1,060 160
H19644-10 5 NORTH GRAB @ 5FT <50.0f 209|576
CH19644-11 5 NORTH 12 FT BTM GRAB 499! 33701 @ 224
Quality Control 481 544 500
True Value QC 500 500 500
% Recovery I 96.2 109 100
Relalive Percent Difference 0.2 11.9 < 0.1

METHODS: TPH GRO & DRO: EPA SWW-846 8015 M; CiI:

Std. Methods 4500-CI'B

“Analyses performed on 14 wiv aqueous extracts.

Reported on wet weight.

*‘On@ Oi more FRH surrogates ouiside historical limits due {o matrix imterference.
/

¢,</\ Mt es i

/(/// Vi /<,

Chemist / ) ’

H19644 TCL RICE

PLEAST NOTE: Liability and Damages, Cardinel’s fabdry 5ne cheit’s excusve ramady for any claim arising, whather based is conirant of iont, shall be limited 1o the 2mount paid Dy dlient (or analyses.
Al elaims, cheding thost 07 napigance and any oiher cause whatsosver shall be desmad waived unlzss made inwriing and 1eceiven by Cardinal within thiny (30} days sfier complotion ¢f the applicatie
serdce. I 1o evem shall Cardinal by imbla Inr mcicental o consaouenial damages. inthuding, vwithou! limiation, businass inferrupdons, loss of use. o loss of profits incurred by dient, it subsidiardes,
atinatas or succsysms dnsing oui of or 213120 1© e porarmanes of servdnes hereunder by Cardingl, regardless of wheother such claim is based upon z:wy of the above-stated reasons of vinerwise Resulis

Date

refate only 10 1N samples itentliad avove This sepoit shall not be reproduced excopt in Al with written approvatl of Cading! Leborutories.



.« ARDINAL
LABORATORIES

PHONE (§75) 383-2326 » 101 E. MARLAND » HOBBS, NM 88240

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: BRUCE BAKER
122 W. TAYLOR
HOBRBS, NM 88240
FAX TO: (575) 397-1471
Regeiving Date: 04/12/10
Reporting Date: 04/14/10
Project Number: NOT GIVEN
Project Name: HOBBS C-30 VENT 18/38
Project Location: HOBBS C-30 VENT 18/38

Sampling Date: 04/08/10 & 04/09/10
Sample Type: S0IL

Sarnple Condition: COOL & INTACT
Sample Received By JH
Analyzed By: ZL

ETHYL  TOTAL
BENZENE  TOLUENE  BENZENE XYLENES

LAB NUMBE SAMPLE D {mg/kg) {mg/kg) {mgikg) {mg/ka)
ANALYSIS DATE 04713710 04/13/10 0471310 04/1311C
F19844-2  SOURCE GRAE @ 9F7 <0.050 <0.050 0.359 <0.360
'H19844-3 . SOURCE BTM GRAB @ 12FT <0.050 <0.050 0.108 <0.300
H19644-17 5 NORTH 1257 BTM GRAB <0.050 <0.050 0.256 1.0
Quaiity Control ) 0.046 0.043 0.045 0.130/
True Value QC 0.050 6.050 0.050 0.150
% Recavery "“N 92.0 86.0 80.0 86.7
Relative Percent Difference 2.7 <1.0 22 32

METHOD:, EPA SW-846 50278

TEXAS NELAF CERTIFICATION 7

104704398-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE,

AND TOTAL X\’LE,\Jt:m Reported on wei weight,

(/u(vx//Q /Uﬁx{u c’(///?//ﬁ

Thamis ) S Date

PLEASE NOTE: Liability and Damages. Cardinal's liabity ang client’s exclusive remedy far any claim ansing, whether based in contract or o, shull e riited 1o Ihe 2mouni paic by cliznt b anatyses,
A claing wg q‘\, fop-religense ang any ather couss ~haisoova shall te deemed waived untess made in wiling and tecelvee by Cardinal wisen ity (30} days atier completion of the anplicable
seange, W AT Q"g 3t u&an\mul b finbis for ingioental of conseguantal gamages, moluding, without imitation, busingss intermuplions, toss of vse, w toss of prafits incurred by dient, &8 subswlia
aififiates or succiyyars AHENG aut of oF Teluled 1O Me NEFOIMENEE Of s8naLes herounder by Cardinal, regardless of whether such clamm is based upon sny of (he above-statad reasons or cihanvise, Rr-suus
faig oniy 10 1hs Bmples werliies soove. This faport shall nat be (eproduced excapt in full with written approval of Cardinal Laboratories,
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PHONE (575) 323-2326 « 101 E. MARLAND « HOBBS, NM 88240

LABORATORIES —
May 18, 2010

Hack Conder

Rice Operating Company

112 West Taylor

Hobbs, NM 88240

Re: Hobbs C-30 Vent

Enclosed are the results of analyses for sample number H19882, received by the
laboratory on 05/13/10 at 8:37 am.

Cardinal Laboratories is accredited through Texas NELAP for:

Method SW-846 8021 Benzene, Toluene, Ethyl Benzene, and Total Xylenes
Method SW-846 8260 Benzene, Toluene, Ethyl Benzene, and Total Xylenes
Method TX 1005 Total Petroleum Hydrocarbons

Certificate number T104704398-08-TX. Accreditation applies 1o solid and chemical
materials and non-potable water matrices.

Cardinal Laboratories is aceredited though the State of Colorado Department of Public
Health and Environment for:

Method EPA 352.2 Haloacetic Acids (HAA-3)
Method EPA 3242 Total Trihalomethanes (TTHM)
Method EPA 32472 Regulated VOCs (V2, V3)

Accreditation applies to public drinking water matrices.

Total Number of Pages of Report: 4 (includes Chain of Custody)

Buuc‘ré}\f ? /

/ (et
/ /& o> Ml
Celey DY !\uunc

,abommq Director

l hl\ n:port xom‘mmu w xth NELAP mquuements.
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Receiving Date: 05/13/10
Reporting Date: 05/17/10
Project Number: NOT GIVEN

Project Name: HOBBS C-30 VENT

LABORATORIES

PHONE (575) 393-2326 « 101 E. MARLAND » HOBBS, NA 88240

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: HACK CONDER

112 W, TAYLOR
HOBBS, NM 88240

FAX TO: (575)397-1471

Projeet Location: HMOBBS $-30 VENT

Sampling Date. 05/12/10

Sample Type: SOIL

Sample Condition: COCL & INTACT
Sample Received By: JH
Analyzed By: 2L

ETHYL  TOTAL
BENZENE  TOLUENE  BENZENE XYLENES
LAB NUMBE SAMPLE 1D {mafkg) (mgikg} {mg/kg) {malkg)
ANALYSIS DATE G5/14110 05/14710 05/14/10 05/14/1G
H15882-1 SBHT@35FT <0.050 0.543 09241 635
H19882-2 SB#1 @ 60FT <0.050 0.070 0.081 0.474
H19882-5  SB#3 @ 10FT <0.050 0.184 0.315 1.82
H19832-6  SB#3 @ 20FT T <0.050 <0.050 0.155 1.53
H19882-7  SB#4 @ 25F1T <0.050 0.2061 0.246 1.64
H19882-8  SB#4 @ 40FT ] <0.050 0273  0.367 3.78
Quelity Caontro 6017 0.017 0.018 0.055
[True Value QC - 0.020 0.020 0.020 0.080,
196 Recovery 85.0 85.0 g0.0 a7
[Reiative Percent Differenca B 9.4 43 S8 an

METHGD: EPA SW-848 80218

TEXAS NELAR CERTIFICATION T104704338-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE,

AND TOTAL X\"LENE§. Reported on wet weight.

Ao\ S
% S\.} : M/@Z—{/’?/ﬁ/’

Chemist ()

PLEASE RETE: Lisbility bnd Damages, Cardingls balihity and ¢iianl’'s @vchusioe ronndy for any claim ansing, wivether besed in tontragt o tort, shall be Hoivted 1o the mngont paki oy chient for aratvses
FHgRNCE anG Dry alhur Sause whatsoever shatl be degmed walved unless made in writing and racglved by Cardingl walfin thirty (301 davs atee completion of the onplicable
181 he fuble for thzidental or consenuential damagas, intheting, winout initation, business imarruptions, K88 of use, of loss of profits incurred by diert. 15 subsidenes,
nitilates or suctossars arising out of of rolitad 10 the pedormunce of servigns hersunder by Cardinal, ragangiess ol whether such cipim is hased upon 37y of the abova-staied reasons o otherwise, Rosufts

Al e, wpluding, tasp
vorvan T TR ROREES

pstzfo

retate only to the sanwyples dentifiad atove. This tepoit shall /0t D Tepraducend =xcen! il with wrinen approval of Cardinal Laboratories,

Date



PHONE {575) 393-2326 = 101 E. MARLAND « HOBES, NM 88240

LABORATORIES

ANALYTICAL RESULTS FOR
RICE OPERATING COMPANY
ATTN: HACK CONDER

112 W. TAYLOR

HOBBS, NM 88240

Recelving Date: 05/13/10 Sampling Date: 05/12/10
Reporting Date: 0511710 Sampie Type: SOIL
Project Numbaer. NOT GIVEN Sample Condition: COOL & INTACT
Project Name: HOBBE C-30 VENT Sampie Received By: JH
Project Logation: HOBBS C-30 VENT Analyzed By: AB/HM
GRO DRO
(CeCra) (>Cyp-Cpe)  CI
LABR NUMBER SAMPLE ID (mg/kg) (mo/kg)  (mg/kg)
ANALYSIS DATE 05/16/101 05/16/10] 05/14/10
H19882-1 SB#1 @ 35FT. 538 3.020 304
H19882-2 SB#1 @ G60F T <10.0 120 48
H19882-3 SB#2 @ 5FT. <10.0 <10.0 160
H19882-4 SB#2 @ 20FT. <10.0 <10.0 32
H19882-5 SBE3 @ 10FT. 250 2,200 a6
H19882-5 SBRI @ 20FT. 558 848 176
H16882-7  SB#4 @ 25FT. 142 1,290 128
_Hi9882-8  SB#4 @ 40FT. 334] 2,800 144
Quality Control 491 477 500
_True Value QC . 500 500 500
" % Recovery 98.2 95.4 100
" Relative Percent Difference 1.1 3.3 < Q.1

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; CI". Std. Methods 4500-Ci'B
“Analyses performed on 1:4 wiv aqueous extracls.
Repofted on wet ;yezgm Not accredited for GRO/DRO and Chioride.

CIA i ol

Chemist ,«" Dale
(./

H19882 TCL RICE

PLEASE MOTE: Liability and Damoges. Cardinal's lablliy ano chieni's exclusive rermedy tor any claim ansing, whether basad in contract of lart, shall be mited to the amount paitt by chient {or analyses
All dains, inciuding those for negligance and any other cause whalsoevar shall be deemed waived untess made in wilting and received by Cardinal within thirty {30) deys sher completon of the applicabis
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Attachment D
VLEACH Model Results

R.T. Hicks Consultants, Ltd.

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



R. T. HickS CONSULTANTS, LTD.

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. Hobbs C-30 Vent Site

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

Table 1 — Common Parameters Employed in the VLEACH model
for the Hobbs C-30 Vent Site

Model Parameter Value Source of Value
Xylene Chemical Parameters Chem_ical NMED June 2006 Soil
Specific Screening Levels Document
Hydrocarbon Spill Area (ft2) 3,600 Site Measurement
Groundwater Table Depth (ft) 75 Local Resident Information
Vadose Zone Soil Bulk Density (g/cm3) 1.5 NMED June 2006 Document
Vadose Zone Porosity (unitless) 0.43 NMED June 2006 Document
Volumetric Water Content (%) 0.26 NMED June 2006 Document
Vadose Zone Soil Organic Content (f) 0.0015 NMED June 2006 Document
Recharge Rate (ft/year) 0.028 Musharrafieh 1999
Xylene Concentrations (ug/kg) See Profile Worst-Case Hydrocarbon
' Profile (Excavations & SB-1)
Slope of Water Table 0.003 Regional Map (Attachment A)
Hydraulic Conductivity (ft/d) 80 Musharrafieh 1999
g/lf‘aé(\;vﬂ élé?vlz%pendear to direction 90 Site Measurement
. . . Prof. Judgment
Aquifer Porosity (unitless) 0.25 Conservative Assumption
Mixing zone depth in aquifer 6.6 Prof. Judgment

Conservative Assumption

Figure 1 - Actual Input Screens from the VLEACH Model Program
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As a conservative measure a “worst-case”
hydrocarbon soil profile was constructed
by taking the highest xylenes
concentration from each sampled depth as
shown in Figure 2. Sampling depths for
which laboratory results were not available
were estimated from the field screening
data. The xylene values from this profile
were conservatively assumed to be present
across the entire 3,600 ft2 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 a clear presentation of
the results. The model result shows the
highest impact to ground water will occur
about 800 years from now.

Figure 2
Worst-Case Xylene Soil Profile
Hobbs C-30 Vent Site
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Figure 3

Results of VLEACH Vadose Model for Xylenes
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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) = Ax Rx29.317 where,

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

kxi
0,

Groundwater flow is defined as: GW (L/yr)= ( )x T, xWx29.317 where,

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

1 = groundwater gradient (ft/ft)

6+ = porosity of the aquifer

Tuq = 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 as demonstrated on the table below:

Table 2. Model Results for Total Xylenes

Present Impact Data Maximum Impact Data NM
Leachate GW Leachate GwW Water
Impact Conc. Conc. Impact Conc. Conc. Quality
Chemical of Concern Year (glyr) (mg/L) (mg/L) Year (glyr) (mgf/L) (mg/L) (mg/L)

|Total Xylenes [ O 9 3 | o0.001 [ 800 14 5 | 0002 | 06




