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Investigation and Characterization Report and Termination Request

Phillips B EOL
UL FSec10 T 20S R 37E
NMOCD Case Number: 1R427-181

Executive Summary

This report summarizes the findings of investigative work prescribed in the NMOCD approved
Investigation and Characterization Plan (ICP) for this site.

Rice Operating Company replaced a wooden junction box at this location with a new, water-tight
junction in July of 2004 as part of its facility maintenance and upgrade program. Preliminary
site investigation associated with the junction box replacement indicated significant residual soil
chloride concentrations but insignificant petroleum hydrocarbon concentrations.

The field investigation under the ICP was completed on September 8™, 2008. Five soil borings
were advanced near and around the location of the former junction box to depths of 40 to 50 ft
bgs where the water table capillary fringe was encountered. Soil chloride concentrations
averaged 525 ppm throughout the depth of drilling but less than 250 ppm in these bottom layers
above the water table. Soil petroleum hydrocarbons were insignificant. The ground surface
surrounding the former junction box has become restored to natural prairie grasses and
associated vegetation.

A simple soil chloride transport and groundwater dilution model was developed to estimate the
potential effect of residual soil chloride leaching into groundwater. The model predicted that
maximum anticipated elevation of groundwater chlorides caused by the movement of residual
soil chlorides is less than 150 ppm, indicating that residual soil chlorides should not represent a
hazard to groundwater quality.

Given that there are no apparent risks of groundwater contamination from this former junction
box and that surface/ecological impacts are negligible, it is therefore requested that NMOCD
grant Rice Operating Company a “remediation termination” or similar closure status for this
project.
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Background

This report summarizes the findings of investigative work prescribed in the Investigation and
Characterization Plan (ICP) for this site, which was approved by NMOCD on July 17th, 2008 (a
copy of e-mail approval is given in the Appendix).

The site is located approximately 2.7 miles southeast of Monument, New Mexico (Figures 1&2)
in the rolling sandy hills (the “White Breaks™) that characterize this area. The Lea County Soil
Survey characterizes the surficial earth materials as sandy, moderately deep to deep sandy soils
which are underlain by caliche of variable hardness. NM OSE records indicate that groundwater
is likely to be encountered at a depth of 20+/- feet in unconsolidated Tertiary alluvium of the
Ogallala Formation. However, field investigation encountered the capillary fringe at about 50 ft
bgs.

Rice Operating Company replaced a wooden junction box at this location with a new, water-tight
junction in July of 2004 as part of its facility maintenance and upgrade program. As the original
wood junction box was removed, soils were sampled using a backhoe creating a 20 by 10 by 12
ft deep excavation. The excavated soils were blended and then backfilled into the excavation.
The disturbed surface was then seeded with a native vegetation mix.

Insignificant concentrations (< 100 ppm) of gasoline (GRO) and diesel range organics (DRO)
were encountered in the excavated soil and in the sidewalls and bottom of the excavation.
Petroleum hydrocarbons were therefore ruled out as a potential constituent of concern. Chloride
concentrations exceeded 2,000 ppm at adjacent sampling locations at depths of 11 ft below
ground surface (bgs). The surface (ecological) impact of this release was relatively small.

Objective, Scope and Methodology

The objective of the ICP is to: a- quantify the magnitude and extent of residual soil chlorides and
petroleum hydrocarbons; b- determine if these pose a threat to groundwater quality under present
conditions and ¢- develop a Corrective Action Plan (CAP) to protect groundwater if this is
warranted.

The scope of the ICP encompasses the measured effects of past operations of the facility on soil
and groundwater in the affected vicinity.

The methodology of the ICP entailed: a- drilling to obtain subsurface soil samples; b- analyzing
these for chlorides using field titration procedures and for petroleum hydrocarbons using a
Photo-ionization Detector (PID); ¢- verifying (QA/QC) the field methods against a subset of
samples analyzed by a commercial laboratory; d- analyzing the data using graphical and
statistical methods and e- interpreting the data using a simple mass-balance dilution model.

The field investigation was completed on September 8", 2008. Harrison and Cooper, Inc.
provided drilling services and Rice Operating Company personnel performed field chloride
titrations and PID analyses. L. Peter Galusky, Jr. of Texerra supervised field activities.
Confirmatory laboratory analyses were subsequently performed by Cardinal Laboratories.
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Figure 1 — EME Phillips B EOL location map on USGS topo base.
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Resuits and Discussion

Five soil borings were advanced near and around the location of the former junction box to
depths of 40 to 50 ft bgs where the water table capillary fringe was encountered (Figure 3). Soil
chloride concentrations averaged 525 ppm throughout the depth of drilling but less than 250 ppm
in these bottom layers above the water table (Figure 4). The total mass of residual soil chlorides
at this location was estimated to be 3,430 Ibs (Figure 5). Soil petroleum hydrocarbons were
insignificant (below 1.0 ppm by PID and below laboratory detection limits; Appendices B&C ).

In order to determine if the residual soil chlorides represent a potential hazard to down gradient
groundwater quality, a simple soil chloride transport and groundwater dilution model (Figures 6
& 7) was developed to estimate the potential effect of this residual soil chloride leaching into
groundwater over time given the following assumptions:

1. The center of mass of residual chlorides moves downward at a rate of 2.0 ft/yr.

2. It is assumed that these chlorides mix uniformly within an elliptical groundwater plume
of dimensions 250 ft maximum length by 100 ft maximum width through a depth of 15 ft
of the water table aquifer.

3. Natural dilution of the plume occurs at a rate of 10% per year.

The model predicted that maximum anticipated elevation of groundwater chlorides caused by the
movement of residual soil chlorides is under 150 ppm (Figure 8), indicating that residual soil
chlorides should not represent a hazard to groundwater quality.

The ground surface surrounding the former junction box has become restored to natural prairie
grasses and associated vegetation (see cover photo and Appendix D).

Given that there are no apparent risks of groundwater contamination from this former junction
box and that surface/ecological impacts are negligible, it is therefore requested that NMOCD
grant Rice Operating Company a “remediation termination™ or similar closure status for this
project.

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

Phillips B EOL : 4




EME Phillips B EOL Soil Bore Locations
SB-5
243 ppm g
4- SB-2
249 ppm

SB-1
253 ppm o 4 sB4

SB-3 <4 195 ppm

227 ppm

Former Jct Box (and marker)
N
H—+
0 5 1015201t

Figure 3 — Locations of soil bores relative to former junction box. The average, field-measured
soil chloride concentrations are given for depths 30 to 50 ft bgs (for 30 to 40 ft bgs for SB-1).
These bottom soil chloride concentrations averaged 234 ppm over all five soil borings.
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Soil Boring Log

Rice Operating Company
EME SWD System

EME Phillips B EOL

Identification: Avg of SB-1 through SB-5
Location:

Date: 9/8/2008

Driller: Harrison & Cooper, Inc. (Ken Cooper supervising)
Drill method: Air rotary

Logged by: L. Peter Galusky, Jr., Texerra

Total depth: 55 ft below ground surface
Screened interval: n/a (no well installed)

Pipe diameter: "

Depth (ft

below Field Lab

ground Chloride Chloride Field PID
surface) Test (ppm) Test (ppm) test (ppm) Cutting Description

-5 516 0.3 light grayish brown silt
-10 909 of "
-15 1,154 1,053 0.1 "
-20 765 0.1 pinkish white silt
-25 648 0.1 light reddish brown fine sandy loam
light reddish brown compact fine
-30 252 0.1 sandy clay, moist
-35 254 0.1 dark reddish brown clay, stiff
-40 231 0.2 brown reddish clay, stiff
-45 376 0.2
-50 284 123 0.2
-55 390 0.1
avg 025

EME Phillips B EOL o
Avg Soil Chioride Concentrations
0 T T )
G
10 44— B —= (‘), 6 S
£ oot —— — o— — |
o O
8 30 c b N
£ O
& -40 S
© O
50 4 B ——
60 =
0 500 1,000 1,500
ppm
!iiﬁe,ld,d,at? average of field data lab data

Figure 4 — Average soil chloride and petroleum hydrocarbon concentrations from five soil
borings taken at or near former junction box location.
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Soil Chloride Calculator
Estimates Mass of Soil Chloride, based upon Soil Chioride Concentration

| Rice Operating Company

| Site: EME Phillips B EOL
; This estimate prepared by: L. Peter Galusky, Jr.
‘ Date: 4/1/2009

Inputs in Blue Font

length of affected area (ft) 35
width of affected area (ft) 35
affected area (sq ft) 1,225
affected depth (ft) 48
depth to water table (ft) 50
avg Cl- conc of affected soil (ppm) 525
unsat zone mass density (Ibs/cu yd) 3,000
volume of affected soil (cu yds) 2,178
total mass of atfected soils

{Ibs) 6,533,333
mass of residual soil chloride (Ibs) 3,430

Figure 5 - Estimation of residual soil chloride mass.
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Figure 6- Schematic diagram of soil chloride — groundwater dilution model.

Phillips B EOL



groundwater_chloride_mass_lbs(t) = groundwater_chloride_mass_lbs(t - dt) +
(chloride_leaching Ibs_per_yr - natural_groundwater_dilution) * dt
INIT groundwater_chloride_mass_ibs =0

INFLOWS:

chloride_leaching lbs per_yr =
(chloride_leaching_rate/depth_to_groundwater)*soil_chleride_mass__ibs
OUTFLOWS:

natural_groundwater_dilution =
groundwater_chloride_mass_ibs*groundwater_dilution_rate
soil_chloride_mass__lbs(t) = soil_chloride_mass__lbs(t - dt) + (-
chloride_leaching lbs_per_yr) * dt

INIT soil_chloride_mass__lbs = 3430

OUTFLOWS:

chloride_leaching lbs_per_yr =

(chloride_leaching rate/depth_to_groundwater)*soil_chloride_mass__lIbs
aquifer_porosity = 0.33

baseline_groundwater_chloride_concentration = 0

chloride_leaching rate = IF(infiltration_barrier_?=0) THEN 2.0 ELSE 2.0/20
depth_to_groundwater = 50

eliptical_plume_length = 250

eliptical_plume_max_wisth = eliptical_plume_length/2.5
groundwater_chloride_concentration_ppm =
119962*(groundwater_chloride_mass_lbs)/(groundwater_ plume_volume*7.5)+baseline_gr
oundwater_chioride_concentration

groundwater_Cl_std = 250

groundwater_dilution_rate = 0.1

groundwater_plume_volume =
(3.14%(eliptical_plume_length/2)*(eliptical_plume_max_wisth/2)*groundwater_thickness)*
aquifer_porosity

groundwater_thickness = 15

infiltration_barrier 7=0

Figure 7 — Model equations and parameter values for soil chloride — groundwater dilution
model.
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Figure 8 — Estimated change in baseline groundwater chloride concentrations (right axes) over
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e Appendix A - NMOCD approval of Investigation and Characterization Plan
¢ Appendix B — Soil bore descriptions and analytical data
e Appendix C - Laboratory data

e Appendix D — Photographs
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ATET Yahcoo! Mal - Ipg@texemacom Page 1of2

& atsat piaicielel SEIALL BUHSIBESS Print - Close Window
== MAIL Classiz Enmll

Subject:  ICP Approvais: #IRAZT-D6; TIRI27-E1; FIRI2E-11T, FIASLH-150
Datar Fnu, 17 ke 2000 E701:29 Uedn

From: “Massen, Litward 1, LFHRD™ cedy . b FEN.HS >
T “Hack Conder” < hoonderfiriceswtt com e
= =) “Price, Wayne, EMRRD™ <aayns prioel BT , ke Svadarmed.com, g com

Dear Mr. Conder:

The Mew Mexico Chl Conservaticn Division (NMOCD) has reviewed the submitied
Investigation Charactarization Plans (CPs). dated May 30, 2008 and June 3. 2008, for the gbove
referenced sites. The NMOCD here’ by cenditicnally approves the following TCPs for the Rice
Dperating Company sites:

1. ENME SWD Jol £-19 submitied b Texerro on ev2008 #1R427-06
2. EME SWID Phillips * B ECL sobmitted by Texerra on &&2008 #1R427-181

3. BD SWT» Oxy Owen “A” submitled by Texemra on &&/2008#1R426-117

4. BD SWDJet P-35-| submitied by Texerm cn &&2008# 1R426-150

In the proposed work elements for all ICFs please include that the delinsation of chicrides will be to
250 mg/Kyg.

In the proposed work elements for EME SWD Phllips *B° EQL (#1R427-181) and BD SWD Oxv
Owen A #1R426-117) please include that the delingation of petreleam hydrocarboms will be w 100
ppm using a PID {or equivalent).

Also, for BD SWD Oxv Owen *A° #1R426-117) please include re-sampling of the backfill material
for petroleum hy drocarbons.

In the proposed werk elements for all ICPs please include the amlyses for “general
chemistry™ Gncluding chiosde, TDS, and solfate) and BTEX for potentind groundwater sampling.

Also. please be advised that NMOCD? approval of these plans does net relieve the ownerioperater of
responsibility shoold eperations pese a threat 1o greund water, surfare water, human health er the
enpvimonment. 1n additien, NMOUD approval dozs sotrelieve the cwnaiyoperuor of responsibility for
compliante with any OCD, fedenl, state, or Jocal laws andfor regulations.

hitp:/7bd. mail. yahoo.comsy n¥ lexerm. com/ShowLetter ?box=RiceH2 DOperaling T20C 0. &M...  ¥42008

Appendix A — NMOCD approval of Investigation and Characterization Plan.
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Soil Boring Log
Rice Operating Company
EME SWD System
EME Phillips B EOL
Identification: SB-1
Location: Approx. 5 ft NW of Rice marker
Date: 9/8/2008
Driller: Harrison & Cooper, Inc. (Ken Cooper supervising)
Drill method: Air rotary
Logged by: L. Peter Galusky, Jr., Texerra
Total depth: 40 ft below ground surface
Screened interval: n/a (no well installed)
Pipe diameter: "
Depth (ft
below Field Lab
ground Chiloride Chloride Field PID Lab GRO Lab DRO
surface)  Test(ppm) Test(ppm) test(ppm) test (ppm) test (ppm) Cutting Description
-5 691 0.9 light grayish brown silt
-10 740 0.0 !
-15 1,477 1,500 0.0 <25.0 < 25.0 "
-20 1,089 0.0 pinkish white silt
light reddish brown fine
-25 798 0.0 sandy loam
light reddish brown
compact fine sandy clay,
-30 230 0.0 moist
dark reddish brown clay,
-35 293 0.0 stiff
-40 237 128 0.0 <25.0 <25.0 brown reddish clay, stiff
avg 694
EME Phillips B EOL
SB-1 Soil Chloride Concentrations
0 . — .
a
_ 10 o
£ a
@ 20 s
a O
= A
g_ 30 : %
40 +—A—0O
-50
0 500 1,000 1,500 2,000
ppm
| O field data ——average of field data lab data |

Appendix B1 — Soil boring SB-1 cuttings descriptions and analytical data.
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Soil Boring Log
Rice Operating Company
EME SWD System
EME Phillips B EOL
Identification: SB-2
Location: Approx. 15 ft NNW of Rice marker
Date: 9/8/2008
Driller: Harrison & Cooper, Inc. (Ken Cooper supervising)
Drill method: Air rotary
Logged by: L. Peter Galusky, Jr., Texerra
Total depth: 50 ft below ground surface
Screened interval: n/a (no well installed)
Pipe diameter: "
Depth (ft
below Field Lab
ground Chloride Chloride Field PID Lab GRO Lab DRO
surface) Test (ppm) Test (ppm) test (ppm) test (ppm) test (ppm) Cutting Description
-5 767 0.0 light grayish brown silt
-10 1,433 1,440 0.0 <25.0 <25.0 "
light brown find sandy
-15 1,302 0.0 loam
light gray & white silty
-20 826 0.0 clay loam, stiff.
-25 975 0.0 pale brown silt
brownish red sandy
-30 271 0.1 clay, stiff
-35 256 0.0 red clay, stiff
variegated red &
brownish yellow clay,
-40 211 0.3 stiff, some free water
-45 264 04 A
-50 265 112 0.5 <25.0 <25.0 red clay, stiff
avg 657
EME Phillips B EOL
SB-2 Soil Chioride Concentrations
0 - = - _
__-10 D =
5-:; -20 - S .
g -30 77—777%)— = = -
A Y
hlt -~ 7 D S ——— — —
-60 -
0 500 1,000 1,500 2,000
ppm
{ O field data average of field data lab data ]

Appendix B2 — Soil boring SB-2 cuttings descriptions and analytical data.
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| Soil Boring Log
| Rice Operating Company
EME SWD System
EME Phillips B EOL
Identification: SB-3
Location: Approx. 10 ft SW of Rice marker
Date: 9/8/2008
Driller: Harrison & Cooper, Inc. (Ken Cooper supervising)
Drill method: Air rotary
Logged by: L. Peter Galusky, Jr., Texerra
Total depth: 55 ft below ground surface
Screened interval: n/a (no well installed)
Pipe diameter: "
Depth (ft
below Field Lab

ground Chiloride Chloride Field PID Lab GRO Lab DRO
surface) Test (ppm) Test (ppm) test (ppm) test (ppm) test (ppm) Cutting Description

-5 829 0.1 light gray brown silt
-10 1,475 0.1 "
light brown fine sandy clay
-15 1,662 1,250 0.1 <25.0 <250 loam
variegated pinkish white
-20 1,028 0.1 silt
-25 783 0.0 =
reddish brown sandy clay
-30 228 0.0 loam
-35 195 0.2 brownish red stiff clay
brownish red stiff clay,
-40 225 0.3 slightly moist
-45 199 0.3 !
-50 218 0.0 ’
-55 266 96 0.3 <250 < 25.0 "
avg 646
EME Phillips B EOL
SB-3 Soil Chloride Concentrations
12 ' o—
£ . A gy
(]
gtao._—@e/’e/o Sm—
=
8 40 i3]
® 50 g}j
©
60 -
0 500 1,000 1,500 2,000
ppm
’—6—- field data average of fielddata 4 lab data ]

Appendix B3 - Soil boring SB-3 cuttings descriptions and analytical data.
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Soil Boring Log

EME SWD System
EME Phillips B EOL

Identification:
Location:

Date:

Driller:

Drill method:
Logged by:

Total depth:
Screened interval:
Pipe diameter:

Depth (ft
below Field
ground Chloride
surface)  Test (ppm)
5 145
-10 720
-15 939
-20 497
-25 316
-30 245
-35 228
-40 227
-45 149
-50 177
avg 364
0

Rice Operating Company

SB-4
Approx. 16 ft ESE of Rice marker

9/8/2008
Harrison & Cooper, Inc. (Ken Cooper supervising)
Air rotary
L. Peter Galusky, Jr., Texerra

50 ft below ground surface

n/a (no well installed)

Lab
Chloride Field PID Lab GRO Lab DRO
Test (ppm) test (ppm) test (ppm) test (ppm) Cutting Description
0.2 light gray brown silt
0.0 !
1,140 0.0 <25.0 <25.0 "
variegated pinkish white
0.2 silt
light reddish brown fine
0.1 sandy loam
variegated pinkish white &
0.1 red silty clay, firm
brownish red stiff clay,
0.0 slightly moist
0.1 !
0.1 !
112 0.4 <25.0 <25.0 "

EME Phillips B EOL
SB-4 Soil Chloride Concentrations

o
S
{

depth bgs (ft
& 8 8 ¢
\

&
S

1=}
3

500 1 ,
ppm 000 1,500

average of field data

—o— field data lab data |

Phillips B EOL

Appendix B4 — Soil boring SB-4 cuttings descriptions and analytical data.
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Soil Boring Log
Rice Operating Company
EME SWD System
EME Phillips B EOL
Identification: SB-5
Location: Approx. 42 ft NW Rice marker
Date: 9/8/2008
Driller: Harrison & Cooper, Inc. (Ken Cooper supervising)
Drill method: Air rotary
Logged by: L. Peter Galusky, Jr., Texerra
Total depth: 50 ft below ground surface
Screened interval: n/a (no well installed)
Pipe diameter: "
Depth (ft
below Field Lab
ground Chloride ~ Chloride  Field PID Lab GRO Lab DRO
surface) Test (ppm) Test (ppm) test (ppm) test (ppm) test (ppm) Cutting Description
-5 148 0.4 light grayish brown silt
-10 176 0.2 "
light brown fine sandy
-15 391 320 0.4 <25.0 <25.0 loam
-20 386 0.4 pale brown silt
variegated pinkish white &
=25 370 0.3 red sandy clay
-30 288 0.3 .
-35 297 0.2 "
-40 256 0.3 reddish brown sandy clay
dark reddish brown silty
-45 196 0.2 clay, firm
-50 222 144 0.1 <25.0 <25.0
avg 273
EME Phillips B EOL
SB-5 Soil Chloride Concentrations
0 .
€ 0ol I . -
- B - leeeeT -
£
el IR o~
-50 ' — — —
-60 -
0 250 500
ppm
|—e— field data ====average of field data lab data f

Appendix BS — Soil boring SB-5 cuttings descriptions and analytical data.
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Appendix C1 - Cardinal Laboratories soil analysis data
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Appendix C2 - Cardinal Laboratories sample chain-of-custody form.
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Appendix D1 - View from SB-5 toward SE across former junction box location.
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Appendix D3 — View across SB-1 (and former jct box location) toward WSW.
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