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Introduction

The JR Phillips site is located southwest of Hobbs, New Mexico in Section 6 of T20S, R37E
(see Plate 1). To reach the site from Hobbs, drive:

1) West 10.0 miles on US Highway 62 from the junction of US Highway 62 and State
Highway 209,

2) South about 6.1 miles on County Road 41 (Maddox Road), and

3) Southeast about 0.35 miles on dirt roads.

The site was an End of Line (EOL) box with boot in the EME System which was refurbished
in 2004 (See Figure 1). In 2004, Rice Operating Company (ROC) excavated and removed the
JR Phillips 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.

Figure 1. Completed Junction Box, October 2004

At the time of the 2007 investigation, the 30x30x12 foot excavation was filled with a mixture
of silt and caliche.
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This Corrective Action Plan presents:

1) A description of the characterization activities performed by R.T. Hicks Consultants
(Hicks Consultants) and ROC at the JR Phillips site in the EME system.

2) Evaluations and conclusions drawn from activities performed, and

3) A proposal for closure of the site after the selected remedy is implemented.

Characterization Program

Work Elements Performed

Detailed descriptions of the characterization activities performed by ROC and Hicks
Consultants are provided.in Appendix A.

Plate 2 is an aerial photo of the site when it was active, taken in 1966. Plate 3 shows the
locations of the ROC borings, excavation and trenches at the same scale as Plate 2. Plate 3
also shows monitoring wells of Chevron/Texaco. Characterization activities performed
included:

1) Initial ROC characterization, June 2004: ROC sampled the bottom and walls of the
30x30x12 foot excavation and nine locations within the excavation to a depth of 12
feet below ground surface. As shown on Plate 3, one location is at the center of the
former box. One location is 5 feet north of the former box. Two locations each are to
the west and to the east: and three locations are south of the former box. ROC
conducted field chloride tests in 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.

2) After initial characterization the surface was restored and the site was re-seeded.
Excavated soils were blended and backfilled, showing a chloride concentration of
624 mg/kg.

3) In December 2007, two soil borings were advanced to a total depth of 30 feet below
ground surface. SB-1 was located at the center of the former junction box and SB-2
was placed 15 feet to the south of SB-1.

R.T. Hicks Consultants, Ltd
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Results
Tables 1, 2, and 3 present chloride and PID measurements from the sampling locations and
excavation in June, 2004 and the 2 soil borings in December, 2007. Appendix A presents

laboratory and field data from the characterization activities.

Table 1. Field Results for Chloride and Volatile Organic Constituents in Trenches at Site

Trench Samples, June 2004
Location At Former
relative to the | Junction 5 feet 5 feet 15 feet 5 feet 15 feet 25 feet 5 feet 15 feet
30' by 30 Box North East East South South South West West
Excavation {source)
Depth in feet Chloride Concentration in mg/kg
8 2,219 1,319 1,270 809 1,580 3,059 929 1,409 1,769
9 1,709 1,139 1,319 1,349 1,160 2,609 1,349 1,619 1,439
10 2,180 1,379 2,003 2,249 1,469 2,579 1,169 1,649 1,679
11 2,519 779 3,412 2,369 1,709 2,219 1,106 1,679 1,289
12 2,429 659 2,390 2,039 2,039 2,279 743 1,409 1,259
Depth in feet PID Measurements in ppm
6 6.5 0.0
7 272 0.0
8 1.6 0.0 0.0 0.0 0.0 0.0 0.0 42.4 2.7
9 29.5 0.0 0.0 0.0 0.0 0.0 14 4.3 1.5
10 2.3 0.0 0.0 59.5 0.0 0.0 0.0 9.1 0.0
11 6.3 0.0 0.0 2.4 0.0 0.0 0.0 5.4 0.0
12 0.0 0.0 0.0 2.3 0.0 0.0 0.0 9.5 0.0

Table 2. Field Results for Chloride and Volatile Organic Constituents in Excavation at Site

Soil Borings, December 2007

SB-1 SB-2
Center of Former Junction 5 Feet South of Former
Box Junction Box
Split Spoon Lab.. Grab Sample [Field Chloride
Sample Depths | Chloride Debths in feet (mg/kg)
in feet (mg/kg) | ~°P 9’kg
15t0 17 653 15 700
20te22 7 . 227 "20 418
25to 27 1,010 25 480
30 to 32 1,730 30 629
a R.T. Hicks Consultants, Ltd 3
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Table 3. Comparison of Chloride in Soil Borings 1 and 2

Excavation Samples, June 2004
Samples from the 30’ PID
by 30' by 12° Chloride in | Measurements
Excavation mg/kg in ppm
4-Wall Composite
Sample 1,109 2.3
Composite Sample
of Excavation Floor 1,079 15.5
Remedial Backfill
Material 624 0.0

3 Conclusions

3.1 Activities at the at JR Phillips Junction Box have not caused COC’s
to Enter Ground Water

From chloride concentration and PID measurement profiles (confirmed by laboratory
analysis), Hicks Consultants concludes that saturated conditions between the surface and
ground water never developed at the ROC site. The constituents of concern (COC's) reside
in the upper half of the vadose zone.

Figure 2 shows chloride concentrations versus depth at the center of the former junction box
before the excavation to a depth of 12 feet. Also shown on Figure 2 is the chloride
concentration profile that exists at present after filling the excavation with blended fill
material (624 mg/kg). Chloride concentration data is from field and laboratory data.

Superimposed on the graphs are transparent shadings varying in intensity with chloride
concentration. The yellow shading represents chloride from activities at the site in the upper
vadose zone. The orange shading represents chloride in the capillary fringe connected with
ground water.

R.T. Hicks Consultants, Ltd 4
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Figure 2: Chloride Profiles at the Center of the Former JR Phillips
Junction Box (SB-1)
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Between these two depth intervals, chloride concentrations decrease from 663 mg/kg (16-
feet) to 227 mg/kg at the depth of 21 feet. These low chloride concentrations demonstrate
that produced water (which exhibits chloride concentrations in excess of 30,000 mg/L,
based upon ROC data) has not migrated through this depth interval and therefore has not
entered ground water. Saturated flow of produced water through the vadose zone always
leaves a “footprint” of chloride concentrations that typically exceed 1500 mg/kg (see

Appendix B).

R.T. Hicks Consultants, Ltd
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Below the depth of 21 feet, chloride concentration increases to 1,730 mg/kg at a depth of 31
feet. The water table has risen about 6 feet from 2004 to 2006 at nearby monitoring wells
and is now about 35 feet below ground surface. With the accompanying rise of the capillary
fringe (the saturated vadose zone connected to ground water), the chloride concentrations in
the sample at 31 feet, which we believe is near the capillary fringe, is about twice the
chloride concentration measured in ground water.

However, the ground water samples are from wells with a minimum of ten feet of screen
below the water table; and are therefore, composite samples over this depth interval. About
900 feet to the southeast is a water well with the top of its 40-foot screen set ten feet below
the water table. Groundwater samples from this well have chloride concentrations less than
one-fifth that of the monitoring wells, and are representative of this screened interval. These
facts suggest that chloride concentration in ground water is higher near the water table and
lower near the bottom of the aquifer. Within the ground water-vadose zone interface, the
well data and the soil samples suggest that chloride concentration may be about twice that
of samples from the monitoring wells. Therefore, chloride concentrations in the capillary
fringe are a result of connection with ground water (see Appendix B).

3.2 Activities in the Area have Resulted in Ambient Chloride
Concentrations of about 1000 mg/kg

Plate 4 shows the excavated area centered over the EOL and the locations of the
characterization trenches. Plotted with each trench is the averaged chloride concentration of
the samples obtained at depths of 8,9, 10, 11, and 12 feet. Isoplaths (contours of constant
chloride concentration) are plotted using these data.

Plate 5 presents North-South and East-West cross-sections through the center of the site.
Averaged chloride concentrations are shown plotted against lateral distance from the center
of the site (placed at (0, 0)). The vertical dashed lines show the limits of the excavated area
from the center of the site.

As can be seen from examining both Plates 4 and 5:
1) Chloride concentrations are greater than or equal to 1,000 mg/kg at the edges of the
excavation.
2) Regardless of direction and local topography, none of the averaged chloride
concentrations decline below 1,000 mg/kg at the edge of the excavated area.
3} The highest chloride concentration encountered is 15 feet south of the junction box
(deep vadose chloride concentrations are higher in SB-2 than in SB-1)

Hicks Consultants concludes that:

1) Because the averaged chloride concentrations do not materially decline below 1,000
mg/kg with distance or direction from the EOL, the EOL is not the source of the

R.T. Hicks Consultants, Ltd 6
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1000 mg/ kg or greater average chloride concentration observed at the edges of the
excavated area.

2) The EOL is the source of chloride where ispleths show concentrations greater than
2000 mg/kg. The geometry of the hypothesized 2000 mg/kg isopleths shown in
Plate 4 is consistent with a small surface depression near the EOL.

3.3 The Site presents no threat to Fresh Water, Public Health or the
Environment

Past activities in the area resulted in chloride concentrations above 1,000 mg/ kg from the
surface to a depth of less than 16 feet. ROC removed the soil associated with the former
EOL site to a depth of 12 feet. Therefore, the chloride concentration at the former EOL site is
less than 1000 mg/ kg from 0-12 feet, greater than 1000 mg/kg from 12 feet to 14 feet, and
less than 300 mg/ kg from 14 feet to the capillary fringe. We conclude that the residual
chloride mass is insufficient to pose a threat to fresh water, public health, safety, the
environment or property.

Deep borings (SB-1 and SB-2, December, 2007) showed no evidence of hydrocarbon
concentrations above 20 mg/kg DRO and ROC trench samples showed all hydrocarbon
vapors were less than or equal to 60 ppm. In six of the eight trenches, all hydrocarbon
vapors measured below 10 ppm. Because ROC has excavated and removed all soil to a
depth of 12 feet, 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.

4 Recommendation

Hicks Consultants recommends that ROC re-vegetate a 50-foot by 50-foot area centered over
the former excavation at the EOL site to reduce infiltration. This remedy is protective of
ground water quality, human health, and the environment. Upon documentation of this
action, a closure report/request will be submitted to NMOCD.

R.T. Hicks Consultants, Ltd 7
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Client: Location:

Isoplath Map of Chloride Concentrations at JR Phillips Site. Rice Operating Company
Chloride Concentrations from the 8, 9, 10, 11, and 12 foot depths Project Name: Section 6. T20S. R37E
are averaged and contoured ! !

JR Phillips Site
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averaged chloride concentration
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R.T. Hicks Consultants, Ltd JR Phillips Site Plate 4

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

505-266-5004 May, 2008




Averaged chloride concentrations | jiant: Location:
(from 8, 9, 10, 11, and 12 foot
depths at each location) plotted Rice Operating Company
by distance from the center of the Project: P p——

site. Dashed lines mark the limits
of the excavation. JR Phillips Site
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Appendix A

Characterization Program
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RICE OPERATING COMPANY
SJUNCTION BOX DISCLOBURE" REPORT

BOX LOCATION

SWO SYSIEM JUNCTION UNIT SECTION [TOWNSHIP]  RANGE | COUNTY BOY DIMENSIONS - FEET
JR Phillips o 8 208 47E N Lerwgih P Deptn
EME booh EOL 208 i e b 5 5
LAND TYPE: BLM STATE FEE LANDDOWHNER Charicie Byrd OTHER
Depth to Groundwater 35 fest NMOCD SITE ASSESSMENT RANKING SCORE: 20
Date Started 51572004 Date Completed 712009 QLD Wilness o
3ol Excavated 200 cubic yaris Excavalion Length 30 Whidth 20 Depth 12 feet
Soil Disposed 0 cubic. yards Offsite Facllity a Localion nia
FINAL ANALYTICAL RESULTS: sampte Date 81182004 Sample Depth 1201

Procure B-peint composite sample of boltom and 4-point composite sample of _
sidewalls. TP and Chloride laboratory test resulls completed by using an CHLORIDE FIELD TESTS
approved lab and testing procedures pursuant to NMOCD guidelines.

Sample i) GRG DRO Chipride LOCATION DEPTH o ppm
L.ocation pom mglkg mgikg mgiky Verticat 8 2219
4-WALL COMP. 23 <10.0 <10.0 1180 at box g 1708
BOTTOM COME. 15.5 <100 105 1120 10 2189
REMED. BACKFILL 0.0 <10.0 <10.0 524 1 2519
12 242G

Genergl Description of Remedial Action: This engdtine (EDL) box contained 25 1 South 8 929
@ boot and was ocated diretily southeast of an aclive production baitery. The sie was g 1349
dalineatad with 2 backhos while chicride field tests and PID Beld soreenings were conducied 1G 1168
at regular intervals. Although PID readings were generaily low, TPH NMOCD guidelines were 1 1109

rioh met on ihe 12 § bottom composite of the 30 x 30 » 12-% deep excavation. Chiorige 12 743

concentations did not deciine with depth or breath throughout the excavation. The exca/atat 15 ft East 8 808
saifs were blended on-site and then backfilled Ino the excavation. An identification & 1348
piate was plackd o0 the surface whene the bOX was 1o mark the site for fulre considerations. 10 2249
The disturbed surlace vill be sesded with 2 blend of native vagetation and monitored for 11 2368
growih A pee wateright junction box has been bullt &t this location with the pipsine 12 2039
replacamant, Aol comp. e 1109
ADDITIONAL EVALUATION IB HIGH PRIORITY Bottom comp. 12 1079

enviosures: chloride graph, photos, fab results, PHD soreenings backfil comp. s 829

PHEREBY CERTIFY THAT THE INFORMATION ABOVE 1S TRUE AND COMPLETE TO THE BEST OF MY
KNOWLEDGE AMD BELIEF,

SITE BUPERVIBOR Sty Elam FGHATURE /4 Cvam SORPAMY Curt's Envirormenat-Cdessa, TX

. s J 1,
REPGRT ASSEMBLED BY Kiistin Faris Pope SIGNATURE j{ 3778 (Vo 2/ 7B De
/
BATE BII004 TITLE = Soisnlist

* This site is & "TISCLOSURE."” 1t will be placed on a prioritized list of similar sites for further consideration.
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PHONE (325)673-7001 - 2111 BEECHWOOD - ABILENE, TX 78503

PHONE {308] 383:2326 - 101 E. MARLAND - HDBBS, NM 28240

ANALYTICAL RESULTS FOR
RICE OPERATING CO.
ATTN: RICK ELAM

122 W. TAYLOR

HOBBS, NM 88240

FAX TO: (505) 397-1471

Receiving Date: 06/21/04 Sampling Daté—068/21707
Reporting Date:. 06/22/04 Sample Type: SOIL
Project Number: NOT GIVEN Sample Cendition: COOL & INTACT
Project Name: EME JR PHILLIPS TExAcs Sample Received By: HM
Froject Location: NOT GIVEN Analyzed By: BC/HM
GRO DRO
{CeCip)  (»Cio-Coa) ci

LAB NUMBER SAMPLE ID {mg/Kg) {mo/¥g) ‘ma/Ka)

. ANALYSIS DATE B2 T04 06/21/04 | OB/22/04
HB8838-1 12 BOTTOM COMPOSITE <10.0 W05 1120
Heg38-2 WALL COMPOSITE <067 fp0 1180
Quality Control 803 808 1020
True Value QC 800 800 ¢ 1000

% Recovery 100 01 102

| Relative Percent Difference 39 18 | 1.0

METHODS: TPH GRO & DRC: EPA SW-848 8015 M CI': Std. Methods 4500-CI'8
*Analyses performed on 1.4 wiv agueous exiracts.

sf\ H A )
i/ Y »’iLJ/ Y. /o z‘):“?, <
Chemist | 7/ Date ' ’
\y]
HB8B28.XLS

PLEAZE MOTE: Liabiiity and Damsges, Cardingl's idhisy ara cipnls erclusive remady ! rtti baeed in g
Afviaimg, ncting thoese ot neghgent i iy CIEIER 4 b dogmien
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& ARDINAL

PHONE (325) 873-7001

- 2111 BEECHWOOD - ABILENE, TX 78603

LABORATORIES

ATTN: ROB ELAM
122 W.TAYLOR
HOBBS, NM 88240

Receiving Date: 06/28/04

Reporting Date: 06/29/04

Project Number: NOT GIVEN

Project Name: EME B1-2 - JR PHILLIPS
Project Location: EME

PHONE (505) 383-2326 -

ANALYTICAL RESULTS FOR
RICE OPERATING CO.

FAX TO: (505) 397-1471

101 E. MARLAND - HOBBS NM 88240
=3 R \\

i :?___., {i:‘:‘

A

ﬂl JUL 0 1 2004

AICE OPERATING
HOBBS. NM

Sampling Date: 06/25/04

Sampie Type: SOIL

Sample Condition: COOL & INTACT
Sample Received By: HM
Analyzed By: BC/HM

GRO DRO

(CeCr0)  (>Cia-Cos) Cr

N LAB NO. SAMPLE ID (mg/Kg) {mg/Kg) {mg/Kg)

ANALYSIS DATE 06/28/04 06/28/04 08/25/04

HB8862-1 EME B1-2, REMED. BACKFILL <10.0 <10.0 112

HB8862-2 EME JR PHILLIPS REMEDIATE <10.0 <10.0 624

BACKFILL

Quality Control 770 816 1000

True Vaiue QC 800 800 1000

% Recovery 96.2 102 100
Reiative Percent Difference 0.9 3.4 20 |

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

COPRY

PLEASE NOTE: Liabiiity and Damages. Cardinal's lizbility ana cfienr's éxclusve remady for any claim arising, whathet based in contract of (ort, shall be limtea to the amount pad by client for analyses.
All ciaims, inciuding thasa for negiigence and any athar causa whalsosver shal be decmod wa:vua uniess mace in wnllng and tacaivea by Cardinal within thirty (30} days afiar compiation of the aophcable
sarvice. in na avent shull Cardinal be kable jor incw 4} withow fi : o83 of use, or joss of profits NCurtsd by clion, it SuBsIdianes,
oy Cardinal, o! whather such claim is based upon any of e above-siatad 1BASONS Of olherwisa.

HB8862.XLS

of sarvices h

anisies OF SLCCESSOrS ansing oul Of of related 1o the




‘OTDLCLE ﬁpﬁ 03 safusys LERKA XB) 850Y] safuryD eaea Wesar oULED teuipizg

N Ew N
soa [5] ABPO - a0y - BN - sjdwies
. A LRzl Oy dide |
I v uaRipuon wewes 1900 834D 1AG paIaAKEC
AcOD o s
: . (HINS gu) Ag peajeoey A0 pausinbuy)ry
- ™ g T
_SWiviEy « S
T8 O 884 O InEIY X84 T .
\TToN ;D #eL [ FAEaM SUGH . Ag paalsaoy - wyQ ipeysintnioy Jepiwes
- : TR B WATIRG PAFITE WA o 71 AR VKD See] ) 6goFS PR WA 75 FeTpN PURE) A0 JHATIIR] BOIAE ) FAIRPR Toh On B3 PG 0 30 100 Bh Ve e T ST
5oty BAms R FADOTEIA )\ o HIND TP PUR RRIPE K3 A B pRLPOHA T00 R 60T 20 B0 B oA OIS SIAKINY, NS G PO TR PRATRAEIEY b RSN XY RS MG AR TN b 8y RITA
eyt s wyep gy Tian o) R LA R K2 30 Bt oy 1t wp pad shep o PRAOGEIE S5 1 USREESD SRR BB I S BAIR0 A7 poiotl pn o 1 W) B PIAN PRONED B4 W AN RIED REG0 B D by 1y maol BRNEs wa [y sesina
L MCRY ERAARTE S 00 RARPTUD ST T RATUE IR Laty B B L . tsﬁsﬁmtun paed Loasiar 1 Of pevast €3 5V TUTE 20 TRAREY R povan FAe Pavie nae e 23 Ry weiona § wiers E-»&nataﬂﬁ ghg
e I i ] i /e el ¥ ARy
i CE Ol ASEERTY - L TR R AR B I
ETT 7iva mwmm,mmmmmmz h
- B E [ ' W
: sl
8 m 7R m 5l 918 -
2l HHE ‘g eidwes "' qey
w al & ,m ”
b E
B .
SNTEWYS L §CAuERIMd | JACING ’ Lo . A0 TN BI04
c,xa&. : - P mww\ iy Jeidweg
T enotal ” A 7 wonevetatjosd
iz g 7 o1 %f | 7 Lo iGN 150F01g
Ay ) TEETYay
E0ILRY G wouend]
, Sy AN
I @ii »\J .M A\\ IERBLPRY
e WM ebeusy 1o8foid
18anoay SISATIYHY %) N e Aundusant

. £8€ (909} X84 BTET-C6L (508} OLOL-04% {908) X0 LOOL- 48 {338) -
OVESE WHN *S9qcH ‘PURLIEN 3683 L0L  COSL XL 'uSgY 'POOMIDOY ML

— ey R . &

ISAND3Y SISATTVYNY OGNV AQOLSNOdONIVHD




| © RICE OPERATING COMPANY

T
1
W1

o o

;;.,i‘ "

"37- &

-
X
ry
—
“
RO
T
K
A
S
Y
\‘,-ﬁ

‘ggésm-»ag o | o
g |/ 4 | b ]
w0 ’ o E
‘ w L D %
iz L
jl:m& WallCusp * 0 |
ot L{/a// /M e, L 5
Lz s%&/&ll[’m,? 0
Mffm(/;wf W,
Lell Lo 2
' /s
0

/’3«.1 /;b‘f‘b%m, -:;9_, ‘




R T Hicks
Consultants Ltd

P O Box 7624

Midland, TX 79708
(432) 528-3878

LITHOLOGIC LOG (SOIL BORING)

MONITOR WELL NO.: SB-1 TOTAL DEPTH: 30 Feet
SITE ID: ROC EME SWD JR Phillips CLIENT: Rice Operating Company
SURFACE ELEVATION: 3563  (MSL) COUNTY: Lea County
CONTRACTOR: Harrison & Cooper, Inc. STATE: New Mexico
DRILLING METHOD: Air-Rotary LOCATION: T-20-S, R-37-E, Sec. 60 (D)
INSTALLATION DATE: 12/21/07 FIELD REP.: Dale Littlejohn

WELL PLACEMENT

COMMENTS

1 Adjacent to Jct Box FILE NAME: \JR Phillips\Lithlogs (12-07)

. Lat. 32° 36" 19.2" North, Long. 103° 17" 41.1" West

Lithology | Depth Samples LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAIN SIZE,
Type | Cl(fid) | PID ISORTING, ROUNDING, CONSOL., DIST. DEATURES
- SILT AND CALICHE Brown to grayish brown (fill material).
e
 EEew
// // — excav - 6.6
/j T excav - 27.2
//// R excav | 2,219 1.6
// I excav | 1,709 | 29.5
- T 10 excav | 2,189 2.3
Z = excav | 2,519 6.3
’/7// T excav | 2,429 0 . : : .
/7/ - __ SILT Light brown with some caliche and sand grains.
T
s 4 |--— [®
£ ;/?/ -_ spoon | 137 - Split spoon 15 -17 feet (653 mg/kg Cl, 20 mg/kg DRO)
3 -
/ 7 -
f/ T SILTY SAND Brown to reddish brown, medium grain, poorly sorted. sub angula
7 /:// T 20 30% silt, decreasing with depth.
// ’ spoon | 154 - Split spoon 20 -22 feet (227 mg/kg C!, <16.0 mg/kg DRO)
/7// T T
/ ////f/// _ = _.__ 25
/// T spoon | 692 Split spoon 25 -27 feet (1,010 mg/kg Cl, <16.2 mg/kg DRO)
S B i
////
// 7 o 30
spoon | 1,190 Split spoon 30 -32 feet (1,730 mg/kg Cl, <16.9 mg/kg DRO)

TD = 30 Feet




P O Box 7624

R T Hicks
Consultants Ltd

Midland, TX 79708
(432) 528-3878

LITHOLOGIC LOG (SOIL BORING)

MONITOR WELL NO.:
SITE ID:

SURFACE ELEVATION:
CONTRACTOR:
DRILLING METHOD:
INSTALLATION DATE:

WELL PLACEMENT:
COMMENTS:

SB-2 TOTAL DEPTH: 30.0 Ft

ROC EME SWD JR Phillips CLIENT: Rice Operating Company
3563 (MSL) COUNTY: Lea County

Harrison & Cooper, Inc. STATE: New Mexico

Air-Rotary LOCATION: T-20-S, R-37-E, Sec. 60 (D)
12/21/07 FIELD REP.: Dale Littlejohn

15 Feet south of Excavation FILE NAME: \JR Phillips\Lithlogs (12-07)

Lat. 32° 36" 19.1” North, Long. 103° 17' 41.3" West

Lithology | Depth Samples LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAIN SIZE,
Type | Cl(fid) | PID |SORTING, ROUNDING, CONSOL., DIST. DEATURES
o o SAND Brown, fine grain, well sorted, angular.
] — SILT AND CALICHE Brown to grayish brown (fill material).
s | -~
| vzAad |-~ LS
i; R O =
oz 7 T
© - excav | 3,059 0
i @ I excav | 2,609 0
= Z T 10 excav | 2,579 0
Nz Z ,_2; . excav | 2,219 0
x T 8l T excav | 2,279 0
= 7 § T SILT Light brown with some caliche and sand grains.
o %)l - =
m s|7- - 15 cut | 700 -
5 sl”-"- -
(& bl [
~ -
= L~ _ 7
g R SILTY SAND Brown to reddish brown, medium grain, poorly sorted, sub
B 20 cut 418 - |angular, 30% silt, decreasing with depth.
:5 = 25 cut 480 -
_ 30 cut 629 -
TD =30 Feet




TENSIOMETER ACCESS CONSTRUCTION DIAGRAM

a -1.5
i 0 Ground Surface
Bentonite
E 2.0
Drill Cuttings
4.5 .
! 5.5 N Mix of sifted cuttings
6.0 . (70%) and silica
flour (30%)
Drill Cuttings
I 8.0 .
9.0 N Bentonite
Drill Cuttings
11.0 R
11.5 N Mix of sifted cuttings
12.0 R (70%) and silica
flour (30%)
Drill Cuttings
14.0 .
15.0 R Bentonite
Drill Cuttings

2-inch PCV Casing
17.0
17.5
18.0

Mix of sifted cuttings
(70%) and silica
flour (30%)

A, ~~\~\\\\\\\\\\\\\\_——__
Drill Cuttings

, SITE: ROC EME SWD JR Phillips
R T Hicks DATE: 12/21/07 | REV. NO.: 1 Soil Boring

Consultants Ltd AUTHOR:  DTL TECH:  DTL SB-2
DRILLER: H&C FILE: \Lithlog 12-07

Y vy

30.0

g 3
>




|

1

Appendix

Vadose Zone Discussion

R.T. Hicks Consultants, Ltd.

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




APPENDIX B

Chloride concentrations observed in the two soil borings at JR Phillips at different
depths from surface to 32 feet below ground surface, together with a working
understanding of chloride fate and transport, vadose zone physics, and regional ground
water quality all may be used to come to conclusions about possible impacts of activities
at the JR Phillips junction box site. This appendix presents findings on these topics and
our interpretation of available data.

Chloride concentrations from a soil sample are commonly expressed as chloride (in mg.)
per mass of soil (in kilograms). Soil in the vadose zone is not saturated with water and it
is assumed that all of the chloride is dissolved within the water contained in a soil
sample. As a result, comparison of a chloride concentration for soil (expressed as
mg/kg) with a chioride concentration of pore water from a soil sample (expressed as
mg/L) can be confusing since the latter will be much larger.

Produced water within the EME system commonly has chloride concentrations of 20,000
mg/L to 50,000 mg/L. If produced water is released on the surface, it enters the vadose
zone and mixes with pore water already present in the soil. The chloride concentration
within the released produced water and the vadose zone water it encounters may be
increased or decreased through the following mechanisms:

i.  Arelease of produced water that has entered the vadose zone and is near the
ground surface can cause chloride concentrations in pore water to increase due
to evaporation during long dry periods as water evaporates and leaves behind
chlorides in the soil.

ii.  Precipitation events occurring at relatively the same time as the release will
dilute the chloride concentration in accordance with the relative proportions of
the volumes of water.

iii. Chloride in produced water will disperse into contacted soil water, lowering the
chloride concentration of the produced water by dilution. The lower the pre-
existing moisture content of the soil, the less soil water is available to dilute
produced water and thus, the less effect this mechanism has.

Produced water within the vadose zone will almost certainly undergo some change of
chloride concentration depending on site characteristics.

Table B-1 presents examples of chloride concentrations from soil samples (mg/kg) and
their resultant chloride concentrations in soil water (mg/L) given a measured percent
soil moisture and an assumed dry bulk soil density (taken as 1,500 kg/m?3). Soil
moisture has a significant impact on how chloride concentrations in soils relate to
chloride concentrations in pore water. Examples include:

1) Soil concentrations from background locations (often with 25 mg/kg to 150
mg/kg chloride concentrations);



2) A concentration typical of material excavated at the JR Phillips site (Samples

ranged from 1,300 mg/kg to 3,100 mg/kg);

3) Anexample of saturated material from the vadose zone - ground water interface
at the JR Phillips site;

4) And examples from SB-1 below the floor of the excavation (at the center of the JR

Phillips site).

Table B-1. Comparison of Chloride Concentrations in Soil and Inferred Chloride
Concentrations in Pore Water

Soil Chloride Percent Ass d Volumetric Resulting
o Concentration A UMEG 1 proisture Content Chloride
Sample Location (if Moisture [%] Dry Bulk . o
Example Type . [mg/kg] Lab. ) using Assumed |Concentration in
applicable) i Lab. Values Density .
Values are in e n Dry Bulk Density Pore Water
Jtalics are in italics | [kg/m"3] (-] [mg/L]
Abo 1-G Background
Background Concentration Location, 4 to 6 feet 30 6.10 0.09 530
Examples 125 5.00 0.08 2625
125 8.00 0.12 1688
Example of Material from 2100 5.00 0.08 44100
Excavation (depth of 8 to 12 JR Phillip Site 2100 8.00 0.12 28350
feet) 2100 12.00 o 0.18 19600
1
Materials from Belo SB-1, 15 to 17 feet 653 8.80 ° 0.13 8073
ateria W
Excavation at JR Phillips SB-1, 20 to 22 feet 227 6.50 0.10 3719
Site S5B-1, 2510 27 feet 1010 7.17 0.11 15096
SB-1, 30 to 32 feet 1730 11.40 0.17 16905
Example of Saturated

Material at Vadose Zone-

Ground Water Interface 1700 25.00 0.38 8500

Examples of background materials include a background sample from the Abo 1-G site
(about 20 miles to the north) and a higher concentration (125 mg/kg) at different

percentages of moisture content (5% to 8% moisture). The corresponding chloride
concentrations in vadose zone pore water range from about 500 mg/L to 2,600 mg /L.

An example concentration (2,100 mg/ kg) of material from the excavation at the JR

Phillips site is shown at several percent moisture contents (5% to 12% moisture).
Corresponding chloride concentrations are from 44,000 mg/L to 19,600 mg/L.

Also shown is an example of a saturated material (25%) with a chloride concentration
similar to that found in the capillary fringe of SB-1 (30-32 feet bgs - 1,700 mg/kg). The

resultant chloride concentration in pore water is 8,500 mg/L.

Finally, there are four examples from SB-1 at depths from 15 feet to 32 feet. The
uppermost two samples have soil concentrations of 653 mg/kg and 227 mg/kg and
percent moistures of 8.8% and 6.5%. Resulting vadose zone pore water concentrations
are 8,073 mg/L and 3,719 mg/L respectively. The lowermost two samples have soil
concentrations of 1,010 mg/kg and 1,730 mg/kg and percent moistures of 7.17% and

(]




11.4%. Resulting chloride concentrations in vadose zone pore water are 15,096 mg/L
and 16,905 mg/L.

OBSERVATIONS

1) Vadose zone pore water from background locations has chloride concentrations
ranging from about 500 mg/L to 2,500 mg/L, one to two orders of magnitude
less than chloride concentrations of produced water.

2) An example of a soil chloride concentration from the excavation at the JR Phillips
site (considering a range of percent moisture contents) features chloride
concentrations within the range of chloride concentration of produced water
within the EME system.

3) The SB-1 samples from the depths of 15 feet and 20 feet with pore water
concentrations of 8,073 mg/L and 3,719 mg/L are higher than background
concentrations and lower than pore water significantly impacted by produced
water.

4) The SB-1 samples from the depths of 25 feet and 30 feet with pore water
concentrations of 15,096 mg/L and 16,905 mg/L are also higher in concentration
than those from the depths of 15 and 20 feet but are still lower than produced
water concentrations. The lowermost sample also has a relatively high percent
moisture (11.4%).

5) If soil from 30 feet bgs in SB-1 was saturated, its pore water concentration would
match the chloride levels observed in nearby monitoring wells. A saturated soil
with a chloride concentration of 1,700 mg/kg has a pore water concentration of
about 8,500 mg/L. At nearby monitoring wells, recent samples (May, 2006) have
been collected with chloride concentrations of 8,600 mg/L to 8,700 mg/L.

INTERPRETATIONS

¢ The samples from the excavation have chloride concentrations consistent with
produced water altered by the processes discussed above.

* The two samples from depths of 15 feet and 20 feet are not consistent with
produced water (compare with samples from the excavation), but rather is
indicative of water that was at background concentration and is now being
affected by chloride dispersing from produced water above. The decreasing
chloride concentration and decreasing moisture content with depth is consistent
with this interpretation.

* In contrast, the two samples from depths of 25 feet and 30 feet have increasing
chloride concentration and increasing percent moisture with depth. From 2004 to
2006, ground water has risen about six feet in this area with a resultant rise in the

!




capillary fringe. We consider this evidence of the lower vadose zone pore water
being affected by high chloride concentration in regional ground water.

e If the soil concentration of the lowermost sample (30 feet) is considered to be
from the saturated capillary fringe, the pore water has a concentration of about
8,500 mg/L, about the same as that seen in ground water samples from nearby
monitoring wells. However, the sample from this depth is not saturated and has
a chloride concentration in pore water of about 16,900 mg/L, about twice what is
observed in ground water. Nearby monitoring wells (both up and down
gradient) have twenty-foot screen lengths with at least ten feet of screen in
ground water, and therefore produce a composite sample of ground water from
this upper portion of the aquifer. As mentioned, recent ground water samples
from these wells have chloride concentrations of about 8,500 mg/L. This data is
consistent with ground water closer to the vadose zone interface (in the upper
portion of the aquifer) having highest chloride concentrations.

e About 900 feet to the southeast of the site there is a water well with the top of its
40-foot screen set ten feet below the water table. Ground water samples from this
well are about 1,300 mg/L and are representative of concentrations lower in the
aquifer (from 10-50 feet below the water table surface).

* We conclude that chloride concentration in ground water is higher near the
vadose zone-water table interface and much lower near the bottom of the
aquifer. The well data and the soil samples show that chloride concentration in
the upper aquifer and within the capillary fringe is about 17,000 mg/L.

The weight of evidence suggests that chloride concentrations beneath the JR Phillips
junction box site from 0-22 feet below ground surface have been influenced by what may
have been small, intermittent releases of produced water at the surface due to ROC
activities at the site. The elevated levels of chloride encountered in SB-1 and SB-2 from
25-32 feet below ground surface appear to be indicative of regional ground water
impacts and a recent rise in ground water levels with a corresponding rise in the

capillary fringe.




