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BD P-35-1 Jct

Investigation and Characterization Report and Termination Request

BD P-35-1 Jct
UL PSec35T21SR 3I7E
NMOCD Case Number: 1R426-150

Executive Summary

This report summarizes the findings of investigative work prescribed in the NMOCD approved
Investigation and Characterization Plan for this site. Updates contained in this report from the original of
04-08-09 include the following: 1- The soil area atfected by the former junction box was better defined
and quantified; 2- The residual soil chloride mass contributed by the former junction box was calculated
as the ditference between the average soil chloride concentration and an estimated natural background
chloride concentration of 100 ppm; 3- The mixing zone depth in the groundwater chloride model was
reduced from 15 ft to 10 ft; 4 — The porosity of the aquifer used in the model was reduced from 0.33 to
0.30.

Rice Operating Company removed a wooden junction box at this location, replacing it with a new, water-
tight junction box in May of 2006 as part of its facility maintenance and upgrade program. The original
wood junction box was removed and the excavated soils were blended and backfilled into the excavation.
The disturbed surface was then seeded with a native vegetation mix. Preliminary site investigation
associated with the junction box replacement indicated significant residual soil chloride concentrations
and measurable but low petroleum hydrocarbon concentrations.

The field investigation was completed on September 10", 2008. Three soil borings were advanced at and
near the location of the former junction box to depths of 40 to 50 ft bgs, and a monitor well was installed
in the near-source borehole. Soil chloride concentrations averaged 618 ppm among the three soil borings
and throughout the depth of drilling. Soil petroleum hydrocarbons were found to be below detection by
both PID field reading and by laboratory analysis.

A simple soil chloride transport and groundwater dilution model was developed to estimate the potential
effect of residual soil chloride leaching into groundwater over an elliptical reference plume having
maximum dimensions of 250 ft by 100 ft. The model predicted that maximum anticipated elevation of
groundwater chlorides caused by the movement of residual soil chlorides is 168 ppm, indicating that
residual soil chlorides should not represent a significant hazard to groundwater quality. An initial sample
from an at-source monitor well exhibited a chloride concentration of 352 ppm. However, it is to be
expected that chloride concentrations at/near the center of the former junction box would be higher than
the model-predicted average value over the volume of the reference plume.

This level of chloride concentration, while somewhat above NMOCD’s desired standard of 250 ppm,
does not appear to warrant remedial actions (or the development of a Corrective Action Plan). Further,
given that the monitor well is located within a high oil-field traffic location it may well be advisable to
plug and abandon this well altogether, so as to avoid any potential for truck run-over and subsequent
direct contamination of the aquifer through the well pipe.

It is therefore requested that NMOCD grant Rice Operating Company a “remediation termination” or

similar closure status for this project and authorize the plugging and abandonment of the monitor well that
was installed during this investigation.
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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). Updates contained in this report from the
original of 04-08-09 include the following: 1- The soil area affected by the former junction box
was better defined and quantified; 2- The residual soil chloride mass contributed by the former
junction box was calculated as the difference between the average soil chloride concentration
and an estimated natural background chloride concentration of 100 ppm; 3- The mixing zone
depth in the groundwater chloride model was reduced from 15 ft to 10 ft; 4 — The porosity of the
aquifer used in the model was reduced from 0.33 to 0.30.

The site is located approximately one mile east/southeast of Eunice, New Mexico (Figure 1).
The topography is gently sloping toward the southeast. Soils on the site are described in the Lea
County Soil Survey moderately deep to deep sandy material overlying caliche of varying
hardness. NM OSE records indicate that groundwater is likely to be encountered at a depth of
50+/- feet in unconsolidated Tertiary alluvium of the Ogallala Formation. '

Rice Operating Company removed a wooden junction box at this location, replacing it with a
new, water-tight junction box (located approx. 33 ft southwest of the original location) in May of
2006 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 30 by 25 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.

Low concentrations (30 ppm) of petroleum hydrocarbons (TPH) were encountered in the
excavated soil. TPH concentrations were below detection (< 10.0 ppm) in the sidewalls and
bottom of the excavation. Petroleum hydrocarbons were therefore ruled out as a potential
constituent of concern. In contrast, chloride concentrations increased with depth to 2,185 ppm at
12 ft below ground surface. 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.
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The field investigation was completed on September 10", 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 2 — BD P-35-1 Jct location on Google aerial photograph (date unknown).
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Results and Discussion

Three soil borings were advanced at and near the location of the former junction box to depths of
40 to 50 ft bgs (Figures 3a, 3b). Depth-averaged Soil chloride concentrations averaged 751 ppm
among two soil borings within the affected area. After subtracting the presumed natural
background soil chloride concentration of 100 ppm, the net depth averaged soil chloride
concentration from the junction box is estimated to be 651 ppm. Soil petroleum hydrocarbons
were found to be below detection by both PID field reading and by laboratory analysis
(Appendix B2).

The total mass of residual soil chlorides at this location was estimated to be 2,760 Ibs (Figure 4).
In order to determine if these residual soil chlorides represent a potential hazard to down gradient
groundwater quality, a stimple sotl chloride transport and groundwater ditution model (Figures 5
& 6) 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 168 ppm (Figure 7), indicating that residual soil chlorides
should not represent a significant hazard to groundwater quality. An initial sample from an at-
source monitor well (MW-1) exhibited a chloride concentration of 352 ppm (Appendix C4).
However, it is to be expected that chloride concentrations at/near the center of the former
Jjunction box would be higher than the model-predicted average value over the volume of the
reference plume.

The observed level of chloride concentration is immediately below the former junction box, and
although somewhat above NMOCD’s desired standard of 250 ppm it does not appear to warrant
remedial actions (or the development of a Corrective Action Plan). Further, given that the
monitor well is located within a high oil-field traffic location it may well be advisable to plug
and abandon this well altogether, so as to avoid any potential for truck run-over and subsequent
direct contamination of the aquifer through the well pipe.

It is therefore requested that NMOCD grant Rice Operating Company a “‘remediation
termination” or similar closure status for this project and authorize the plugging and
abandonment of the monitor well that was installed during this investigation.

Rice Operating Company is the service provider (agent) for the BD Salt Water Disposal (SWD)
System and has no ownership of any portion of pipeline, well or facility. The BD SWD System
is owned by a consortium of oil producers, System Parties, who provide all operating capital on a
percentage ownership/usage basis.
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BD P-35-1 Soil Chloride Concentrations

Estimated limit of depth-
averaged 250 ppm CI-.

< \ ‘
SB-3 <+ SB-2
N 234 ppm . 837 epm

Approx. scale
Former Jct Box (and marker)

0 5 101520 ft
Figure 3a — Approximate soil boring locations and field-measured soil chloride concentrations.
The depth-averaged soil chloride concentration within the affected area is 751 ppm. We estimate
the natural background soil chloride concentration to be 100 ppm. Therefore, the net depth-
averaged soil chloride concentration within the affected area is estimated as 751 ppm — 100 ppm
=651 ppm.
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Soil Boring Log
Rice Operating Company
BD SWD System

BD P-35-1
Identification: Avg of SB-1 & SB-2
Date: 9/10/2008
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
Depth (ft Field Lab
below Chloride  Chloride
ground Test Test Field PID Lab GRO Lab DRO
surface) (ppm) (ppm) test (ppm) test (ppm) test (oppm) Notes
-5 624 0.0
-10 685 0.0
organics from
-15 442 0.0 <25.0 <25.0 SB-1 only
-20 682 551 0.0
-25 874 0.0
-30 647 0.0
-35 754 0.0
organics from
-40 1,136 831 0.0 <25.0 <250 SB-1 only
-45 1,143 0.0
-50 521 0.0
avg 751 0
BD P-35-1
0 Avg Soil Chloride Concentrations w/in Affected Area
1
O
O
= O
% -20 A O
2 o | °
< D
§- -40 A %
O
-60
0 250 500 750 1,000 1,250 1,500
ppm
O field data average of field data A lab data

Figure 3b — Average soil chloride and petroleum hydrocarbon concentrations from two soil
borings taken within the area affected of the former junction box.
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Site: BD P-35-1
This estimate prepared by: L. Peter Galusky, Jr.
Date: 07.23.09

Inputs in Blue Font

length of affected area (ft)

width of affected area (ft)

affected area (sq ft)

affected depth (ft)

depth to water table (ft)

avg CI- conc of affected soil (ppm)

est. natural background Ci- conc (ppm)

Notes

45
225
795
48
48
751

100 estimated

unsat zone mass density (Ibs/cu yd) 3,000
ClI- conc attributed to source (ppm) 651
volume of affected soil (cu yds) 1,413
total mass of affected soils

(Ibs) 4,239,000
mass of residual soil chloride (Ibs) 2,760
Figure 4 - Estimation of residual soil chloride mass.
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Figure 5- Schematic diagram of soil chloride — groundwater dilution model.
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groundwater_chloride_mass_lbs(t) = groundwater_chloride_mass_lbs(t - dt) +
(chloride_leaching_Ibs_per_yr - natural_groundwater_dilution) * dt
INIT groundwater_chloride_mass_lbs =0

INFLOWS:

chloride_leaching_lbs_per_yr =
(chloride_leaching_rate/depth_to_groundwater)*soil_chloride_mass__lbs
OUTFLOWS:

natural_groundwater_dilution =
groundwater_chloride_mass_lbs*groundwater_dilution_rate
soil_chloride_mass__Ibs(t) = soil_chloride_mass__lbs(t - dt) + (-
chloride_leaching_lbs_per_yr) * dt

INIT soil_chloride_mass__lbs = 2,760

OUTFLOWS:

chloride_leaching_lbs_per_yr =
(chloride_leaching_rate/depth_to_groundwater)*soil_chloride_mass__Ibs
aquifer_porosity = 0.3

baseline_groundwater_chloride_concentration = 0

chloride_leaching_rate = IF(infiltration_barrier_?=0) THEN 2.0 ELSE 2.0/20
depth_to_groundwater = 48

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_chloride_concentration

groundwater_Cl_std = 250

groundwater_dilution_rate = 0.10

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

groundwater_thickness = 10

infiltration_barrier ? =0

Figure 6 — Model equations and parameter values for soil chloride — groundwater dilution
model.
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Figure 7 — Estimated change in baseline groundwater chloride concentrations (right axes) over
time. The maximum projected elevation in baseline groundwater chloride concentration is 168

ppm.
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APPENDICES

o Appendix A - NMOCD approval of Investigation and Characterization Plan
o Appendix B — Soil Boring Logs
o  Appendix C - Laboratory data

o Appendix D - Photographs
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ATE&T Yahoo! Mail - Ipg @texerra.com Page 1of 2
- . N [
g’; at&t 'Y.EHOQQ, ) S%‘%fﬁ%‘xi gg&ﬂi gc L&E}’ Print - Close Window
- MAIL Clozsin Eaail
Subject:  1CF Appecvais: #LRAZF-06; 2 LRAZT-186L; #TRAZE-117; FER426-150
Date: Tha, Y7 Jub 2008 20124 -0000
Fram: “htansen, Bdwasd |, EMNRD" <edaardi honsensiale.nmous >
Tar “Hock Condes” <hoanderghniceswd cam>
cC: “Prive, Wapne, BMRRDT <wigne priosfhstate smoaass, mbars Lok .cam, Ipyditexetia.com

Dear Mr. Conder:

The New Mexico Oil Conservation Division (NMOCD) has reviewed the submitted
Investigation Characterization Plans (ICPs), dated May 30, 2008 and June 3, 2008, for the above
referenced sites. The NMOCD hereby conditionally approves the fallowing ICPs for the Rice
Operating Company sites:

1. EME SWD Jct. O-19 submitted by Texerra on 6/6/2008 # 1R427-06

2. EME SWD Phillips ‘B’ EOL submitted by Texerra on &/6/2008 #1R427-181

3. BD SWD Oxy Owen *A’ submitted by Texerra on 6/6/2008 #1R426-117

4. BD SWD Jct. P-35-1 submitted by Texerra on 6/6/2008 #1R426-150

In the proposed work elements for all ICPs please inclede that the delineation of chlorides will be to
250 mg/Ky.

In the proposed work elements for EME SWD Phillips ‘B EOL (#1R427-181) and BD SWD Oxy
Owen ‘A’ (#1R426-117) please include that the delineation of petroleum hydrocarbons will be to 100
ppm using a PID (or eguivalent).

Also, for BD SWD Oxy Owen ‘A’ (#1R426-117) please include re-sampling of the backfill material
for petroleum hydrocarbons.

In the proposed work elements for all ICPs please include the analyses for “general
chemistry™ (including chioride, TDS, and sulfate) and BTEX for potential groundwater sampling.

Also, please be advised that NMOCD approval of these plans does not relieve the ownerfoperator of
responsibility should operations pose a threat to ground water, surface water, human health or the
environment. In addition, NMOCD approval dees not relieve the ownerfoperator of responsi bility for
compliance with any OCD, federal, state, or local laws and/or regulations.

http://b4. mail. yahoo.comfynviexerra. com/ShowLetterTbox=Ricee200perating %20Co. &M... &4/2008

Append

Texerra

ix A — NMOCD approval of Investigation and Characterization Plan.
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Soil Boring Log

Rice Operating Company BD SWD System 8D P-35-1
Identification: SB-1
Location: Approx. 9 ft W of Rice Date: 9/10/2008
Driller: Harrison & Cooper, Inc. (Ken Cooper supervising)
Drill method: Air rotary L. Peter Galusky, Jr., Texerra
Total depth: 50
Screened interval: 40 - 50 ft bg Pipe diameter: 4 inch dia
Depth
(ft Field Lab  Lab
below Chioride Lab Field GRO DRO
ground Test Chioride PID test test  test Cutting
surface) (ppm) Test (ppm) (ppm) (ppm) (ppm) Description
oil stained sandy [
-5 668 0.0 loam i
-10 717 0.0 "
-15 180 192 0.0 <250 <250 "
oil stained
reddish brown
coarse sandy
-20 535 0.0 loam
light olive loamy
sand, common
-25 719 small gravels
-30 418 "
variegated olive
brown and
grayish white fine &
gravelly sandy
-35 585 loam
-40 1,165 1,310 <250 <250 " -
tan fine gravelly =
-45 1,143 sand =screen
reddish brown =
gravelly sand, =
-50 521 moist = -
avg 665 0
BD P-35-1
SB-1 Soil Chloride Concentrations
0 ; ; ;
—_ o]
€ % @ o ,
> o
o ¢}
2 a0 2l e a
2 ¢
T o 0
-60
0 250 500 750 1,000 1,250 1,500
) o Ppm o
| O field data average of fielddata A lab data

Appendix B1 - SB-1 soil boring log.
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Soil Boring Log
Rice Operating Company
BD SWD System

BD P-35-1

Identification: SB-2

Location: Approx. 15 ft SSE of Rice marker
Date: 9/10/2008

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

pale yellowish brown

-5 580 loamy sand
pale olive brown loamy
-10 653 sand
fine gravelly, pale olive
-15 703 brown loamy sand
yellowish brown gravelly
-20 829 1,070 loamy sand
-25 1,028 !

variegated white &
reddish brown gravelly

-30 875 loamy sand
-35 924 "
-40 1,107 1,150
avg 837
BD P-35-1
SB-2 Soil Chloride Concentrations
0 |
O
O
= o
= 20 A
> o ‘
Ko} O :
£ o |
2 -40 OA !
© |
-60
0 250 500 750 1,000 1,250 1,500
ppm

O field data average of field data A lab data

Appendix B2 — SB-2 soil boring log.
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Soil Boring Log
Rice Operating Company

BD SWD System

BD P-35-1

Identification: SB-3

Location: Approx. 31 ft W of Rice marker
Date: 9/10/2008

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

-5 151 reddish brown loamy sand
-10 121 pale brown loamy sand
light reddish brown, fine
-15 88 gravelly loamy sand
gravelly reddish brown
-20 91 32 loamy sand
pale brown, gravelly loamy
-25 534 sand
-30 535 !
-35 258 "
-40 94 32 !
avg 234
BD P-35-1
SB-3 Soil Chloride Concentrations
0 R IR R R IR, — 7,,A7i1
O
@)
= O
£ 20 |AO
c (@
-0 @)
=
g 40 a0
©
-60 ]
0 250 500 750 1,000 1,250 1,500
ppm
O field data average of field data A lab data

Appendix B3 — SB-3 soil boring log.
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Appendix C1 - Cardinal Laboratories soil petroleum hydrocarbon data
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Appendix C2 - Cardinal Laboratories soil chloride data.
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Appendix C3 — Cardinal Laboratories soil data chain-of-custody form.
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Appendix C4 — Cardinal Laboratories monitor well data — inorganics.
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Appendix C5 - Cardinal Laboratories monitor well data — petroleum hydrocarbons.
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Appendix C6 — Cardinal Laboratories monitor well data chain-of-custody form.
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HARRISON &
COOPER, INC,

R A A G
Appendix D — Harrison and Cooper completing MW-1.
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