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Texerra .
627 Forest View Way Monument, q loagdo 80132
Tel: 719-339-6791 E-mail: 1&& ehidrralorh 120 18

. November 1st, 2011

Mzr. Edward Hansen

New Mexico Energy, Minerals, & Natural Resoutces
Oil Conservation Division, Environmental Bureau
1220 S. St. Francis Drive :

Santa Fe, New Mexico 87504

RE: Investigation and Charactetization Plan Report and
Corrective Action Plan
Rice Operating Company — EME SWD System
EME Jct. N-18 UL N, Sect 18, Township 20S, Range 37E
NMOCD Case Number 1R427-180

Sent via Email and U.S. Certified Mail Retutn Receipt No. 7011 0110 0001 5863 4820
Mr. Hansen,

This repott presents the results of soil and groundwater investigative work outlined in the
Investigation and Characterization Plan for this site (location given in Figure 1), as approved by
NMOCD on June 28", 2010.

Soils in the unsaturated zone within the area of the former junction box exhibited moderately
elevated chloride concentrations, averaging 414 mg/kg among the five soil bores and the neat-
source monitoring well (MW-1) taken on September 16™, 2010 (Figure 2). An up-gradient
monitoring well (MW-2) was also installed on September 16®, 2010. The estimated mass of soil
chlorides believed to have been contributed from the former junction box is approximately 597 Ibs
or 270 kg (Table 1), which is low relative to the area encompassed. No significant residual
hydrocarbons were found, as evidenced by the laboratory “below detect” levels (see attached
laboratory report in Appendix A).

The most recent (August 15%, 2011) groundwater samples tested 860 mg/L in a near-source, down-
gradient well (MW-1) and 1,380 mg/L chlorides in the up-gradient well (MW-2); see also Figure 3
and Appendix B. BTEX concentrations were below detection levels for both samples. Given that
this site is within a known, regionally chloride impacted area, these data indicate that this site is not
contributing significant chloride to groundwater. This is not surprising given that residual soil
chloride levels were only moderately elevated and that a clay infiltration barrier was installed at a
depth of 6 ft bgs across the site (35ft x 25ft) when the old junction box was replaced in 2004 (Figure
4). '



EME Jct. N-18

A soil transport model, MultiMed, was run in order to estimate whether these residual soil chlotides
pose a likelihood of affecting groundwater. The model was specified using source area and chloride
concentration parameter values taken from Table 1 and other estimated site-specific parametet
values given in Table 2. The model projects that the maximum elevation in groundwater chloride
concentrations (from the present baseline value) is less than 200 mg/L (Figure 5), indicating that this
site poses essentially no risk to future groundwater quality. Model output values (estimated

groundwater chloride concentrations beneath the site over time) are given in Appendix C.

Although it is apparent that this site has not impacted groundwatet, based on out recent
groundwater samples, and is not likely to in the future, based on MultiMed modeling, we
recommend that chloride mass equivalent to the conttibuted residual soil chlotide mass (597 lbs or
270 kg, as noted above) be removed from the existing recovery system located at EME A-20 (Figure -
6). With a current chloride concentration of 3,700 mg/L in RW-1, approximately 459 barrels will
need to be removed to account for the 270 kg of chloride. This proposed remedial measure is
intended to serve as the Corrective Action Plan (CAP) for this project. Upon the removal of this
mass of groundwater chloride we anticipate submitting to NMOCD a final remediation progtess
teport and request for project termination.

We do not recommend or anticipate conducting surface restoration wotk, as the affected atea is
encompassed by a working lease road and is constantly impacted by oil field traffic. Moreover, the
vegetation adjacent to the site is apparently healthy (Figure 7).

ROC is the service provider (agent) for the EME Salt Water Disposal System and has no ownetship
of any portion of pipeline, well or facility. The EME SWD System is owned by a consortium of oil
producers, System Parties, who provide all operating capital on a percentage ownership/usage basis.
Please do not hesitate to contact either myself or Rice Operating Company if you have any questions

or need additional information.

Sincerely,

L. Peter Galusky, Jr. Ph.D.P.G.

Attachments: Laboratory repotts, MulitMed output file

Copy: Rice Operating Company
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Figure 1 - EME Jct. N-18 location on USGS 1:100,000 topographic base map.
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Figure 2 — Soil boring locations and measured chloride and hydrocarbon concentrations.
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EME Jct. N-18

Soil & Groundwater Chioride Calculator

Model Inputs

length of affected area (ft)
width of affected area (ft)
depth to water table (ft)
unsat zone affected depth (ft)

Estimated Mass of Contributed, Residual Chloride
from unsaturated zone soil and saturated zone groundwater

Site: EME N-18 Jct
This estimate prepared by: L. Peter Galusky, Jr.
Date: 9/20/11

50

24+
10

Estimated Contributed Cl- Mass and Equivalent Pumping Volume & Time

Notes

measured/estimated
measured/estimated
measured

bottom 10 ft of unsat zone

sat zone affected thickness (ft) 10 prescribed by NMOCD
unsat zone avg Cl- conc of affected soil (ppm) 414 measured/estimated
unsat zone est. natural background CI- conc (ppm) 140 lowest reading found

unsat zone mass density (lbs/cu yd) 3,000 estimated
Cl- conc of affected groundwater (ppm) 0 no effect found
Cl- conc of up-gradient groundwater (ppm) 1,320 measured
sat zone mass density (Ibs/cu yd) 3,000 estimated
Intermediate (calculated) Parameters

affected area (sq ft) 1,963 calculated
unsat zone Cl- conc attributed to source (ppm) 274 calculated
unsat zone volume of affected soil (cu yds) 727 calculated
unsat zone total mass of affected soils (Ibs) 2,180,556 calculated
unsat zone mass of contributed residual soil chioride (Ibs) 597 calculated
volume of affected groundwater (cu ft) 25,000 calculated
mass of affected groundwater (Ibs) 187,500 calculated
mass of contributed CI- in affected groundwater 0 calculated

597 calculated
0 calculated
597 calculated

Max potential chlorides from unsaturated zone (soils)
Maximum potential chlorides from affected groundwater
Total mass of contributed chlorides (lbs)

Note: Itis assumed that only the lower 10 ft of soils in the affected unsaturated zone will potentially
contribute chlorides to groundwater, as an infiltration barrier has been installed across this site.
Therefore, in estimating the mass of contributed chlorides from the unsaturated zone only the lower
ten feet were considered in the calculations.

Table 1 - Estimated mass of residual chlorides contributed by operation of the former EME Jct. N-
18 box. '
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4,',% Tank Battery
004,8
&"’ev,,,
&
040
SB-3 ® sB4
Q‘
SB-1@ 9 SB-5
® sB-2,
\ 53 ft
< MW 1 o,
“’04,‘%7
Depthto| Sample Ethyl Total /};,
MW | Water Date €l | TDS |Benzene | Toluene | Benzene | Xylenes | Sulfate 0,;'4
1 | 307 [10/15/2010] 970 | 2220 | <0.001 | <0.001 | <0.001 | <0.003 | 201 ¢
1 30.56 | 2/28/2011 | 1000 | 2260 | <0.001 | <0.001 | <0.001 | <0.003 268
1 30.58 | 5/25/2011 | 850 | 2430 | <0.001 | <0.001 | <0.001 | <0.003 256
1 30.83 | 8/15/2011 | 860 | 2090 | <0.001 | <0.001 | <0.001 | <0.003 250
Depthto| Sample Ethyl Total
MW | Water Date Cl | TDS |Benzene | Toluene | Benzene | Xylenes | Sulfate
2 29.19 |10/15/2010 | 1320 | 2780 | <0.001 | <0.001 | <0.001 | <0.003 140
2 29.06 | 2/28/2011 | 1340 | 2640 | <0.001 | <0.001 | <0.001 | <0.003 151
2 29.07 | 5/25/2011 | 1420 | 3110 | <0.001 | <0.001 | <0.001 | <0.003 150
2 29.35 | 8/15/2011 | 1380 | 2810 | <0.001 | <0.001 | <0.001 | <0.003 139

EME jct. N-18

Legals: UL/N sec. 18
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NMOCD Case #: 1R427-180
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Figure 3 — Monitoring well sampling results.
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Figure 4 — Compaction of installed clay infiltration barrier upon removal of former junction
box.
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Table 2 — MultiMed input parameter values used in model run.

MultiMed Input Parameter Value Estimates

Parameter Group: SOURCE Notes .
Source Length 15 m ... surface footprint of affected area.
Source Width : . 1S m ... surface footprint of affected area,
Source Infiltration Rate 0.033 m/yr. ... assumed.

" 1.3 infyr
Initial Concentration 414 mg/l ... avg residudual soil Cl- conc
Source Duration derived yrs
Source Decay Coef 2.5% per year ... assumed.

Parameter Group:  UNSAT ZONE FLOW

Flow Layer Thickness 9.14 m ... actual value is 7.32.
Sat Hydraulic Cond 3.60 cm/hr ... assumed
Effective Porosity 0.3 ... assumed

Parameter Group:  UNSAT ZONE FLOW
Transport Layer Thickness 914 m ... actual value is 7.32.
Bulk Density 1.83 g/cm3 ... assumed

Parameter Group:  UNSAT ZONE FLOW

Aquifer Thickness 20 m ... assumed.
Mixing Zone Thickness derived m :

Effective Porosity 0.30 ... assumed
Sat Hydraulic Cond : 30 m/yr ... assumed
Hydraulic Gradient 0.003 m/m ... assumed

Parameter Group:  WELL LOC and TIME
Radial Dist to Receptor Well im ... assumed

Notes: 1- Model would not run with unsat thickness of less than 9.14 m.
2- Model would not run with aquifer thickness << approx. 20 m.
3- Assumed infiltration rate of 1.3 infyr was used.
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Figure 5 — MultiMed projected elevation (from baseline) in groundwater chloride
concentrations over time beneath the EME Jct. N-18 location.
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Figure 6 — EME Jct. N-18 in relation to the recovery system located at EME A-20.
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Figure 7 — View of EME Jct. N-18 site showing active lease road.
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EME Jct. N-18

APPENDIX A - Soil Sample Laboratory Analyses

... for samples taken September 16", 2010
p p

CARDINAL
¥ L aboratories

PO (S72) FA0-TAJE * £33 L. MARZAND * HOCRS, M0E SA243

September 20, 2010

HACK CONDER

RICE ENVIRONMENTAL CONSULTING & SAFETY UC
112 V), TALOR

HOEBBS, NI €8240

RE: EME JCT N-18

Endosed e the results of unalyses for samples. received by the laboratory on 09/16/10 15:36.

W

Cardinal Leboratories is acaredited through Texes NBLAP for:

Method SW-646 8021 Berzzene, Toluene, Ethyl Bercene, and Tot Xylenes
Method SW.BI6 8260 B Tok Ethyl B e, and Toal Xylenes
Method TX 1005 Tota! Petroleum Hydorcarbons

Certficste number T103704398-08-TX. Accreditstion applies 2o solid and chemical muterisls wnd non-poable
WREr mustrices.

Cardinal Luboratories is soredatad through the State of Colorado Department of Public Hexlth and Environment for:
Method EPA 552.2 Haoacetic Adds (HAA-5)

Method EPA 524.2 Toxal Trihatomethunes (TTHM)

Method EPA 524.4 Regudated VOCs (V2, V3)

Accreditation appbes to public drinking water matrices,

This seport meets KELAP raquirements and is made up of s cover page, unalytica! results, and a copy of the odiginid
chain-of-custody. If you have any questions concerning this report, please feed free to contact me,

Sincerely,

| éZ«Z/Z‘s.KMU

Celey D, Keene
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EME Jct. N-18

E b D I N . L PPORE (ZT3) 303-2128 * 131 £ MARLAND * HOED, AN 8200
Analytical Results For:
RICE ENVIRONMENTAL CONSULTING & SAFETY,
HACK CONDER
112 W, TALOR
HOBBS NI4, 88240
FaxTo:  {575) 397-1471
Recaived: 09/16/2010 Sampling Dute: 09/16/2010
Reported: 09/20/2010 SampEngType Sail
Project Mame: BME ICT N-18 Sampling 2 Cool & Irtact
Project Number: HONE GIVEN Sample Recaived By: Jodi Henson
Project Location: B4E XCT N-18
Sample ID: SB - 1 @ 21’ {(H020866-01)
CRionca, SMASC00-0 ma/ko Anatyzod By: KM
Axee Rezfi  Repardng me Ardyzd SetdEurk €S ®Rxowry  Trocvale QG RO Quitfir
Chitoride 1070 160 03/12/2010 HD 416 104 400 0.00
TP 80158 mg/ko Analyzed Oy: AB 504
Acatpn Reft  Resorng Lme Aty Menodetnk  £S %foovey  TrueVate QC RO Quairer
GRO C6-C10 <10.0 100 09/19/2010 ND 168 840 200 101
ORD >C10C28 <10.0 100 057192010 ND 164 -1 X} 200 351
Servogezze: 14 horxoctane 85% il
Swrvogme: FChbroomk cane ail s 0130
Sample ID: SB - 1 @ 24" (H020866-02)
Chtortdc, SM4500C1-0 ma/kg fzatyzed By: HM
Asie Rexft  Reporting g Aoty Mehod Bk BS %Roavery Tz Vake QC RFO Quairer
Chioride 768 160 09/17/2010 ND 416 104 400 0.00
TPH EOL5M eng/kg Anaiyzed O: AD
Azt Pty Reporsng Umit Anatyza Meshos Blisk es 9 Rocowery True Vabe QC RO Qiter
GRO C6C10 <100 100 0371972010 D 168 840 200 101
ORO >C10-C28 <10.0 100 097192010 ND 164 819 200 " 391
Surroyte: LOAorvoctune 562% 013
Servoszne: F-Chlorooctadecane. 85.0% Jo130
Cardind Luborazories ) *=Acoredited Analyte
MUSE KL (R v Compmn  Codhafe buily it dvafy mpbabe cpely f0 Oy MW Wby el Wav b GSul 5 B, Aol b Biinl s S0 cmal sl By dn S samben A dia Subiing Gue G aghane e
oy T uap ciotumee dd Ve tmnst wped cmma Sa B GEN Wi etmm W Oud e Wty (K] Gun e oyt o (e GROE cte. bt b8 (cdds W thie b Bl @ egels G
Sehing, wthnd dubhe, ven Muufhes Sm o s @ e F S avd by el e baltn FSe @ cmmme ouly wf o @ cpmal B B pulviee o e enemy (ot b Caflm, wyelen f wafe sk
d&z/l‘s.
D. Keene, Lsb Director/Quetty Manager

Texerra
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EME Jct. N-18

C‘ \ I ! D I N ‘ ‘ L PRCNE (375 303-2338 * 151 £ MASLARD * HOEI%, 104 00040
VL aboratories
Analytical Results For:
RICE BAVIRONMENTAL CONSULTING 8 SAFETY .
HACK CONDER
1120, TAYLOR
HOBES N4, 88250
FxTo:  (575) 3971471
Received: 09/16/2010 Sampling Date: 09/16/2010
Reported: 03/20/2010 Sampling Type: Sait
- Project Name: EME XCT N-18 Sampling Cond’tion: Cool & Intact
Project Number: NONE GIVEN Sample Reccived By: . Jodi Henson
Project Location: BME XCT 818
Sample ID: $B - 2 @ 18" (H020866-03)
Chdorica, SHAS00CH-B molkg Anatyzed Oy: KM
acafe fexft  Reooong Umz Aulyord e Eork 65 ®Roovey  TueVateQC AR Qutitier
Chioride 656 160 03/17/2010 HD 416 104 400 0.00
ThH 8015 mofkg Andlyred By: AB 508
Az3ite Fextt Reporsog tine Aty Wehod Frk es % Recowry Tee Vate OC 0 Quzrer
GRO C6C10 <10.0 10.0 05/19/2010 ND 168 84.0 200 10
ORO >C10C28 <100 100 05119/2010 ND 164 ns 200 19
Serrogre: 1 Momoctaoe w0.2% o130
Servopse: 1-Chlomoctadeame 83.0% 136
Sample ID: S8 - 2 © 24° (H020866-04)
utorich, SMH45000-0 molty Aalyzes Sy M
Azt Rextt  feporing e Anafyars MenosBock  BS ®Reovey  TreVakeQC  ®O Qusires
Chioride 400 150 Q71772010 NO- 415 104 400 187
TP 80154 molkg AAZiyTod By: AD
Aeatpe Rextt  Reporong Ums Antyzed Mesthod Bk &S %Facovsy  TueVateQC RO Quiter
GRO C&CL0 <10.0 100 Q973972010 ND 168 Mo 200 X2}
ORO >(1028 <100 10.0 0511210 HD 164 819 X0 5
Romogne: 1-Chlsrextane QI Jo.130
Sorogme: LChomocexdkame FAXE S 70130
Cardinad Lubortories * =Accredized Anidyte
RIME AR Ly ou Compm  Crdiols iy suf wels sdaie wumiy fo' Wy Wbt sy habe e ® Gdel @ b, Gl b Suid ts S0 cmal gl by dE e ambwe M GEn ey G b eglems s
y S S Attt B Vo Gmmt ot im nmie B Sy wd el W Guies SO e (B} G e Wi £ Te MRS sala = o aad 0d Coltal e bae W RNGRf & leoweds S
._..,‘-n-;———-—-n—.--—--.-.—-.—‘-md—--m-n-u-—--.—&.-u-—-_nm-.‘_c“-u
o At — Pha
s
&%/Z},./\“&L/
Celey D. Keene, Lisb Director/Qutty Manager
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EME Jct. N-18

C D l N . L PUCAE (X7T) 392-2138 ¢ £33 L. RASIAKD OGRS, N4 MR2I0
=3 _aboratories
Analytical Resulits For:
RICE ENVIROMMENTAL CONSULTING & SAFETY
HACK CONDER
112 W, TAYLOR
HOBES N, 88250
faxTo:  (575)397-1471
Received: 09/16/2010 Sarrpling Date: 05/16/2010
Reportad: 09/20/2010 Sampling Type: Sait
Project Name: BME )CT N-18 Sampling Condtion: Cool & Intacx
Project Number: NONE GIVEN Sample Received By: Jodi Henson
Project Location: B4E XCT N-18
Sample ID: $B -.3 @ 9" (H020866-05)
Clorida, SMA500C3-0 molky Anatyzes Oy: W
Azare Ramft  Repamogtime Aty Kehos Ehek 65 WRecowery  TrueVale QC wo Quirer
Chioride 1140 160 09/17/2010 KD 416 104 «0 167
TP 20154 og/kg Anatyres Oy: AD
Acavpe (=221 Reporeg ting Adysed Mezhod Bk es % Ratowery Tove Vate QC RO OxiPex
GRO C&C10 <10.0 10.0 05419/20:0 ND 168 840 200 1.0
DRO >C10-C20 <100 100 0311972010 ND 164 819 200 391
Surrogmer 1-CRiproocame 8.99% 70130
Servoge: LCRmoctadcant PI% 10139
Sample ID: SB - 3 @ 24° (H020866-06)
Croride, SM45000-0 g/ Anatyzed By: KM
Aziyte Fezft  ReporangUmt Anyxs Mezhed Ebnk -3 %Roovsy  TreVate C 0 Quzrer
Chloride 450 16.0 03/17/2010 KD 4“6 104 0 1.7
TPH SO1SM malto An3tyzoo By: AS
A Fexft  Repordtg linz Andyxs MehodBnk 85 Rotowyy  TamVakeQC  RFO Quirer
GRO O5C10 <10.0 10.0 05119/ 2010 ND 168 84.0 200 101
ORO >C10428 <100 100 | 05/19/2010 ND 164 819 200 351
Sovopne: 1-CAbroocuos 93K 70130
Servozne: Lk omocead oo £3.7% 7013
Cardined Liborazories *=Acaredited Analye
RED4 WTE:  (adEy sul Zownphn Chibals Ruly s by cbahe apafy o B Bn ey e band B wad 3 O del s il b Be amvet gt by Gt G swben A U Selily Sas W agiaes oo
Wy e o Adumn b b Gwed el cowy wnm & iy ok sl ty el e Sy (X} Bup S csprtm o Te b e evha B o mef 44 lufl @ Whe G hiear - Ay,
u““.h—-‘;h‘—-—“-&ﬂ&.‘-m--u—.sﬂ-“‘d.’“‘-ﬁ—.uhmu“-'“‘*
dé{g/z‘}./{&&ﬂ/
Celey D. Keene, Lab Director/Quatty Manager
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EME Jct. N-18

C D l N . L POONE (3757 3332176 * 101 £. MARLAND * HCOEE, NO¢ 2243
=t _aboratories
Analytical Results For:
RICE ENVIROXMENTAL CONSULTING & SAFEVY !
HACK CONDER
112 W. TAYLOR
HOBBS KM, 88240
Fox To: (575) 397-1471
Received: 09/16/2010 Sampling Date: 09/16/2010
Reportad: 05/20/2010 Sampling Type:: Sod
Project Name: EME XCT N-18 Sampling Condion: Coo! & Intacy
Project Kumber: NONE GIVEN Samiple Received By: Jodi Henson
Project Location: EME XCT N-18
Sample ID: SB - 4 © 9’ (H020866-07)
Criorioe, SMASOOCHD mplkg Anctyzod BY: MM
Ay Reat  Seportng timst Acdped MetodBurk S WReowery  TaeVieQC  RPD Quxiter
Chioride 04 160 03/17/2010 KD 416 104 400 167
TPH 8015M mglky Aastymd By: AD
Anch= feaft RostngUnt  Ansdeed MetrodBtrk 85 WRocvery  TacYieQC  RFO Qutter
GRO (5-C10 <100 0.0 0971912010 KD 168 840 200 1.01
DRO >C10-C28 <10.0 10.0 09/19/2010 HD 164 819 200 . 3N
Swrrogen: I-Chigrooctare 8042 70130
Surrogese: 1-Clorooctadocane i3 70130
Sample ID: SB - 4 @ 24’ (H020866-08)
Chioriso, SMASOOO-0 mo[rg Anatyzed By: HM
aArahy Reaft  Repotng Umt Ay Pethod Bk e %Roxwery  True VaueQC RPD Qualitier
Chiloride 80.0 160 0915772010 1] 4156 104 400 167
TPH E045M molkg AsSlyzed By: AS
A= Rewk  Reporteg bimt wratyzsd HeodBirk 05 %Rocwvery  TreVEweQC  RPD Quatfier
GRO @10 <10.0 10.0 091912010 (2] 158 840 20 101
0RO >C10-C28 <100 10.0 0IYNI0 KD 164 81.9 200 391
Sarogare: I-Chlsrooane 8332 0139
Srrogee: 1-Chlarooctatece 5789 70130 .
Cardinal Luboratories * =Accreditad Andlyte
Afaf ¢S MEn B (dage  Orie) QY G Seds aduie el 15 oty G MAAL A bemd B SEDE @ BE, G0 o B B To anault M Iy (et Fo wihon o G, Brlthg Tue 15 Amfmes eut
oy e e A Wb e babel wbe Avs Gady B wTN S mcoie] S Usfed B8 0NN U5 de i lrgelis of O DSOhe wAds. KoM el G (s o RS Sv AT @ Cmem magm,
g " HERA SEn Eerghem Ay ¥ W) D M O FFR W ty O, O SRadhve. FTINNG @ MMOND) SANY W 4 @ W D B partrians F O wras ket f U] sgats ¢ oSO w0
ot o vied 00 03 4 B0 Sure Siied mbasid & Saivia lundh A x} & £o Sitsin HerTad dus. Bl s 'l
(g N Fama
Celey D. Keene, Lab Director/Quality Manager Page 50t 10

Texerra

16




EME Jct. N-18

C D I N R L NICHE (573) 3033124 * 101 £ MARZAND + HOBER, 4 L8340
=l L aboratories
Analytical Results For:
RICE ENVIRONMENTAL CONSULTING & SAFETY
HACK CONDER
112 W. TAYLOR
HOBBS KM, 83240
FaxTo:  (575) 397-1471
Received: 09/16/2010 Sampling Date: 09/16/2010
Reportad: 03/20/2010 Sampling Type: Soid
project Kame: EME XCT 18 Sempling Condiion: Cool & Intact
Project Rumber: NONE GIVEN Sample Received By: Jodi Henson
Project Location: EME XCT N-18
Sample ID: SB - 5 © 18’ (H020866-09)
Clorids, SMAS00C-0 mgfkg Anatyzod By: HM
Aoy Resuty FepOreng et Araiyzent Mets Gk es % Recovery True Ve QC RFO Quifer
Chioride 432 16.0 09/17/2010 Ko 416 104 400 1687
TPH £0150 g Anclycd By AB
ek Reak  Reperting tisit aradyzod [T SReovery  Thmvaie QO RO Quatfier
GRO (5C10 <100 10.0 09/19/2010 Ko 158 840 200 .01
DRO >C10-C28 <100 10.0 0971972010 uo 164 819 200 39
Sorogare: 1-C¥arooctane 5392 50
Surrogacs: 1-Chlcrooctadocane K3% 130
Sample ID: SB - 5 © 24’ (H020866-10)
Chitoride, SNAS00C-D mofk Anatyzed By: HM
addy= Rea Reportng Umt Aayred Method Birk - %BRaovery  TreveQC RPO Quatter
Qrioride 160 160 911772010 T} 416 14 40 6.7
TPM 20154 oglig Asxtyzod Dy: AB
Anciyze feakt  Reportng Umt At MeroaBrk BS GRarvery  Tre\sieQC RFO Quotter
GRO 05-C10 <100 100 09/19/2010 o 158 840 200 .01
DRO >CI10-C28 <10.0 10.0 09/19/2010 ND 164 819 200 ast
Sorogees: 1-Cilarvoaze 83258 0150
Sarogare: i-Chlaroxctadecae 10652 130
Cardinal Laboratories *=Accredted Anzhyte
ALlgd wFE LSy e Camgm. GRS DAY S8 S adabe arad T2 Sy GBS SUbd whae Lunt 5 CEIT > D, 00 te B B Bs Cmaw Gat i (Bl (5 G O Calm, IR) T T3 tgecs 8o
e B 2wy ctafumsas ik W bvmt wbed Gun Gxh & wThy O mamed W Ovikd Wtw Ty (30 v ' ONEEe ¢ e CHGte eAts. b oo e e (e W Mo W Mlints o towdsas] Gsape,
g 03 Sl e ERECEA, S8 F wm 8 o6 of SFD SOl by (E, B Glafote. LIS O dIam WAy of # > Riiu © Do petsans f 5 GMEA Wusis & (ST aguting f e o
Ll I eme
Celey D. Keene, Lab Director/Quality Manages _ Page 6'0f 10
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EME Jct. N-18

E 4 bkl D 'tN L . L NN NOEDS, Mt 50200
Analytical Results For:
RICE ENVIRONMENTAL CONSULTING B SAFETY
HACK CONDER
112 W. TAYLOR
HOEBS KM, 88240
Fax Yo: (573} 397-1471
Reczived: 09/16/2010 Sampling Date: 09/16/2010
Repaortad: 09/20/20:0 Sampling Type: Soit
Projeck Hame: EME ICT N-18 Sampling Condition: Cool & Intact
Project Ruinber: KONE GIVEN Sample Received By: Jodi Henson
Project Location: EME XCT 18
Sample 10: MW - 1 @ 12’ (H020866-11)
Chioride, SMAS000-0 g/ Asnclyzeo By: K4
ety Resukt  Qeporteg Uext aeciyoed MtodBerk B Whoonery  Taevale Qs  RFO Quifer
Chiloride 608 160 0911772010 ND 416 104 400 . 1687
TPH 80150 mofkp Anziyrod Oy: AB
Ay Ready Reportng Limie Arciyred Method Qbrk 3 W Recovery True Valoe GC RPD Qualter
GRO (5-Ct0 <10.0 10.0 09/19/2010 lis] 174 871 200 237
ORO >C10-C28 <10.0 10.0 09719/2010 KD 165 824 00 ore?
Suragane: 1-CRisvoocime 85.6%% 130
Strrogase: 1-Chlosroocadecere 3.1 0136
Sample ID: MW 1 @ 24’ (H020866-12)
Chlorida, SMAS00CH8 ngfig Analyzed Oy: KW
Ay Reak Reportr it Araheed Method Berk -4 % Rocovery  Tae\De QC RPO Quifer
Chioride 144 160 09/1772010 "o 415 104 400 187
TPH E015M oglkg Aaztyrod By: AB
acatye Reaft  Reportog e Aratyzed MetodBary 6 WRovery  TrevEeQC PO Quatter
GRO O5-C10 <10.0 10.0 AV D10 iod 174 87.1 200 237
URO >C10-C28 <l0.0 100 0972/ 2010 uD 165 824 200 - 0.797
Surroges: 1-Clorooctane 101% 70-130
Surrogze: I-Chleroociadecane §30°2; o150
Cardinal Laboratories ¢ =Accredited Analye
AIES «YT AWy mit Dxsegm.  Crluly BUEY e A adlute wtwlh G My D M) Clafer lmat B CuD o B, S Do MU B S Gt G b (eF T3 ibem A Calka, IRORG Cxe s Amfgeics bl
-y dBe (nes dshmr ol B Smbel kel @em Sab B wThy Wi maed Wy Crfed i Oww (K5 G W Sevpaim o S pbcle ws. B 0 et dd (i w Me G Sk @ Cmepesi dvegn.
Sy, At BOBA BEbe TR, e S o @ G o PR ParE M (RS, B MAmre, WG & e Vily of & @ A W Op deReme 4 So Aia Wmats Gy Gl g @ O b
00 & et e 5 T e et e 5 bt i e 4 © o ot
Celey D Keene, Lisb Director/Quality Manager - Page 70110 *

Texerra
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. EME Jct. N-18

CARDINAL et s e
N L aboratories

Notes and Definitions

S04 The sarogate rocovery for this emple & outside of ecbiithed curtrol ke due t0 3 cemple MIEX eftecs.
NO Aoty NOT CETECTED &2 or aove the ceportng
RO Redotive Percent Differerce

A4 Sempies nct reoetvad 32 preper torperature of °C of below,

e to ceath

- Corde by SMASO00-8 does noe regire Syples be ronsivert 33 o betow 6°C
Serrgles reported on on a8 rocerverd hads (et uniess cthenwie rated on repon.

Cardinal Laboratories *=Accredited Anslyte
M OISy i temps. (rSah BAE) 0 Y Gite Stmly T2 sy D Mg el bl B DT @ W, G0 fv Mind & S ShaEy g by (560 T2 wlae. W Ohe, SR N t5 Amfysns aal
- e Lame sk el W S vl GEE Rt § TN Wd St by (S AW TER (L) Gyt N cxpamm o e GRS euwe B ey 80 el T GEn A WEMD @ tSwees SEapn.
g dfms BAYS Gibes Ssyhon, e f 4 S M o PR Gwad by R £ lelinin, SRS * MERA VNG of 4 @ AP B Oe Jlrdanes o S oA s el iy Grite) ngutis F et sl
freepy-sio

Celey D. Keene, Leb Director/Quality Manager ~_Page8ofl10 -
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EME Jct. N-18

CHAIN-OF-CUSTODY AND ANALYSIS REQUEST

ANALYSIS REQUEST
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EME Jct. N-18

APPENDIX B - Groundwater Sample Laboratory Analyses
(.. for samples taken August 15%, 2011)

CARDINAL
=8 l_abhoratories

PHONE (575) 393-2326 * 103 €. MARLAKD ° MOG3S, NN £3240

August 24, 2011

Hack Conder

Rice Operating Company
112 VY, Taylor

Hobbs, 14 83250

RE: EME JWRICTION N-18

Endosed are the results of analyses for samples received by the laboratory on 08/18/11 17:25,
Cardinal Ltaboratories is aooredited twough Texs NELAP for:
Method SW-8468021  Bercene, Toluene, Ethyl Berzene, and Tott Xylenes

Method SW-8368260 B Tol Ethyl B and Tota! Xylenes
#ethod TX 1005 Tozal Petroleum Hydorcarbons

Cestficate nurber T109704398-08-TX. Accreditation upplies to solid end chemical materials and non-potable
wWarer matnces.

Cardinal Laboratories is sooredisted through the St of Colorado Department of Public Heubh and Environment for:
Method EPA 552.2 Hadoacetic Adds (HAA-5)

Method EPA 524.2 Toral Trihalomethanes (TTHM)

Method EPA 524.4 Regultad VOCs (V2 V3)

Accreditation aprdes to public drinking water matrices.

This report meets NELAP requirements and is made up of a cover page, anadytical results, and a copy of the original
chain-of-custody. If yous huve any questions concerning this repont, please feel free to contact me,

Sincerely,
Celey D. Keene
Lab Director/Quasty Manager
Texerra 22




EME Jct. N-18

CARDINAL
8 _aboratories

FHONE (S75) 393-2326 * 101 €. MARLAND * HOCES, NM 88240

RINT WTL LSy od Caamm  Codbefs Mially sl s webe andy S
"y o s bt i o vy vy pwn wmis % WDy D am—i

et wman Bary

,{,{&3/2;‘./\’:,--_.,,__,

Celey D. Keene, Lsb Director/ Quadity Manager

Analytical Results For:
Hack Conder
112 V. Taflr
Hobbs NM, 83240
Fax To: {575) 397-1471
Received: 08/:8/2011 Sampling Date: 08/15/2011
Reported: 08/24f2011 Sampling Type: Viater
Project Rame: B4E JUNCTION N-18 Sampling Cond:gon: Cool & Intact
Project dumber: NONE GIVEN ' Sample Received By: Azron Banry
Project Location:. T0S-R36E-SEC1B N-LEA CTY., M
Sample 10: MONITOR WELL #1 (H101756-01)
oTEX 82603 ag/t Anatyzod Oy: OXS
Asxte fexft  Fepomytme Aoty Method Elnk es WRecovery  Toue Vake QC RFO Quzisier
Berueret <0.001 Q.00 08/20/2011 D 0.018 914 0.0200 482
Toluene <0.001 0.00: 0312012011 ND 0019 96 0.0200 673
EhyRerzene® <0.001 0.00t 08/20/2011 XD 0,020 9.4 ©.0200 6.76
Total Xylenes* <0.003 0.003 081202011 ND 0.056 3.1 £.0500 605
Serrogte: PRbronafiy h 140% 70130
Serrogaze: Toloene 43 95.2%6 o013
Serrogune: 4.5romftuarod 765% 76130
Chilorida, SMA5000)-8 mpiL Anatyzed By: KM
Aratpe Rezft  Reporting e Atyoed Meshod Btk es % Rxovery  Tase Vate QC RO Quiitier
Chioride 860 4.00 08/19/2011 ND 108 108 100 0.00
Suttats 375.4 mo/L Anatyzod By: HM
Azaite Reztft  Reporaag Ums Anatyoes MehodEhrk S % Reoovey  TrueVare QC =0 Quurer
Sulfate 250 100 08/18/2011 ND 185 €°2s 20
TOS 1501 mgit Anatyzed By: K
Azape Reporang time Anvdyed MehodEhnk BS WRecowry  Troe Vate GC [ Quairer
TOS 2090 500 08/19/2011 KD 2n 9%6.2 240 a3s
Cardinal Laboratories *=Accredited Analyee

v e e e i & el w b2, O ke et B Bo amat put 4y It G astvn A bbe iy Bar W wybrer ool
- CK) G i wmpete ¢ Te WMAs et b et G Caiet b Ler B NN @ sempadds etpe
Ay Ot Slse, M Wt b o . @ e e oms fy Smd, Te addioi B U Admmt shg of F @ el B o puliivne o T wnte bamube b Gl ineden & cbebe

Texerra

23




EME Jct. N-18

CARDINAL
=8 _aboratories

PHONE (S75) 393-2326 * 102 £. MARLAKD * HOGHS, NM 88240

Analytical Results For:

Hack Conder

2 W, Tayhr

Haobbs NI, 63250

Fax Toz (575) 397-1471
Received: 08/18/2011 Sampling Diste: 08/15/2011
Reported: 03/24/2011 Sampling Type: Water
Project Hame: B4E JUNCTION 18 Sampling Condton: Cood & Intascx
Project Number: NONE GIVEN Samgle Recaived By: Aston Bay
Project Location: T205-R36E-SEC1B N-LEA CTY., KM :

Sample ID: MONITOR WELL #2 (H101756-02)

GTEX 82680 o/l Anaiyreds Dy: O4S

Anshte Feafy Reporng Unz Angtyzen Method Ebek 85 9% Recovesy True Vake QC R~ Quailer
Beswreres <0.001 0.001 0872072011 ND 0018 914 0.0200 4.82
Totume® <0.001 0.001 0872072011 D 0.019 as 0.0200 673
EthyDenzene® <0.001 0.001 0372072011 XD 0.020 94 0.0200 676
Towat Xyenes® <0.003 0.003 oar2020m D 0056 931 0.0600 6.09
Surrogze: xbromafs A 137% 70130
Servoge: Totwened% 90.7% 0130
Surrogte: 4.5 A 718% 130
Qiforide, SHAS00CH-0 moiL Azatyzsd By: #04

Asate Rezuty Reporung Umz Anzyzxes Hehod Btk : ) 9% Racovey True Vate QC RO Quarier
Chioride 1380 400 03/1972011 ND 108 1£8 100 000
Stfxte IS4 mg/L Anatyzed Oy: M

=" Rextt Peporaey) tiens Anstyres Hewhod Elnk Bs 9% Recowery Troe Vae QC O Quairer
Suttate 139 100 0871972011 5] 185 925 20 108
YOS 160.1 @il Anstyzeo By: KM

Aaee Rexft  Reoasglmz  Aadymd MehodBhey 85 %Recowry  TaeVateQC RO Quaiies
ToS 2810 5.00 /1972011 ND m 9.2 20 336
Candinal Laborazaries *=crredited Anshyee

Algt RITE  laly ad lewgm  Codiels My s Rty caluive mmady S oy AN Wy VRl L B wdlal @ B4, Gl o Sulnd G G pmad wul Gy IS G st 62 Xbea Sy o S eglymns et

- e dvmns G te daael et com s b iy ol e by Ui o Y (K} G et & o wphbe wttn. b w et b Gotinl i Lis W ik w imemimde baaegm

Wiy, Wt MR, Wb Hntgee, tm o s @ Sm & pue Gand by AL T cAetwtn MWAn ® olmmt sty o F & el B G s F Be am Sty by Codiul ryalive o sl b
pory el

-

6’:%‘2/’2} A st

Celey D. Keene, Leb Director/Qudlity Maneger

Texerra
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EME Jct. N-18

CARDINAL
S L.aboratories

PHORE {575) 393-2326 * 101 £. MARLAND * MOG3S, NM 88240

Notes and Definitions
Bzyte KOT DETECTED 2.0 Z200ve T [eparg mz
Refzowe Feroent Diffeseroe

Sorrghes teR received 32 propes Tevpenztne of §C or delow.
ient e to aeen

11§38

. Qriarce by SMAS000-8 dons oot roguie seerples te roosived? 3t or befow 6°C
Samroies reporned O 39 05 FOoeAS Satts (wet) LRIETS OTTWEE NOtEY) Of PO

Cardinal Luborerories ' =Acaredited Analyte

MLND WL Lty ad Colmpm  CHRW WY Y Gnes culebe sy fo Y LAY Gy MG G B wlal v W G e A o B el gt by et S emten 4 demn Subty R R mgleen au
e h— S b Gmot i xdme el B AN b mbes by D WO Gy (K] g e gt 4 Te avhGe eaan. b end Ged Cadhel o Lov I Riakd @ ety dupn.

A, W N, i M. e A @ G Sl Wy D 1 bt W e saemn sy ot A et G B pinaws 4 T mhe fematu © Cadiuh ineken f viehe st
oo bt Py

<
&Lty AR et

Celey D. Keene, Lad Director/Quatity HManager
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EME Jct. N-18

APPENDIX C - MultiMed Output

MULTIMED V1,01 DATE OF CALCULATIONS: 28-0CT-2011 TIME: 13:27:58

EXPOSURE ASSESSMENT
MULTIMEDTIA MODEL

MULTIMED (Version 1.50, 2005)
1
Run options

Chemical simulated is Chloride

Option Chosen Saturated and unsaturated zone models
Run was DETERMIN .

Infiltration Specified By User: 3.300E-02 m/yr

Run was transient

Well Times: Entered Explicitly

Reject runs if Y coordinate outside plume

Reject runs if 2 coordinate outside plume

Gaussian source used in saturated zone model

=

UNSATURATED ZONE FLOW MODEL PARAMETERS
{input parameter description and value)
NP - Total number of nodal points 240
NMAT -~ Number of different porous materials
KPROP - Van Genuchten or Brooks and Corey
IMSHGN - Spatial discretization option
NVFLAYR - Number of layers in flow model

e

OPTIONS CHOSEN

Van Genuchten functional coefficients
User defined coordinate system
18

Layer information

LAYER NO. LAYER THICKNESS MATERIAL PROPERTY

1 ’ 9.14 1

DATA FOR MATERIAL 1

VADOSE ZONE MATERIAL VARIABLES

U. 8. ENVIRONMENTAL PROTECTION

AGENCY

VARIABLE NAME UNITS DISTRIBUTION
LIMITS

MIN MAX

PARAMETERS

MEAN STD DEV

Saturated hydraulic conductivity cm/hr " CONSTANT
-999. -999.
Unsaturated zone porosity —— CONSTANT
|-999. -999.
Air entry pressure head m CONSTANT

3.60 -999.
0.250 -999.
0.700 -999.

Texerra
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EME Jct. N-18

[-999. -999.
Depth of the unsaturated zone m CONSTANT 9.14 0.000
0.000 0.000
DATA FOR MATERIAL 1
VADOSE ZONE FUNCTION VARIABLES
) VARIABLE NAME UNITS DISTRIBUTION PARAMETERS
ILIMITS
MEAN STD DEV
MIN MAX
Residual water content - CONSTANT 0.116 -999.
-999. -999.
Brook and Corey exponent,EN - CONSTANT -999, -399.
[-999. -999.
ALFA coefficient 1/cm CONSTANT 0.500E-02 -999.
-999. -999.
Van Genuchten exponent, ENN - CONSTANT 1.09 -999.
1-999. -999. :
1
UNSATURATED 2ZONE TRANSPORT MODEL PARAMETERS
NLAY - Number of different layers used 1
NTSTPS - Number of time values concentration calc 40
DUMMY - Not presently used 1
ISOL - Type of scheme used in unsaturated zone 2
N ~ Stehfest terms or number of increments 18
NTEL - Points in Lagrangian interpolation 3
NGPTS ~ Number of Gauss points . 104
NIT -~ Convolution integral segments 2
IBOUND - Type of boundary condition 3
ITSGEN -~ Time values generated or input 1
TMAX ~ Max simulation time - 0.0
WTFUN - Weighting factor - 1.2
OPTIONS CHOSEN
Convolution integral approach
Exponentially decaying continuous source
Computer generated times for computing concentrations
1
DATA FOR LAYER 1
VADOSE TRANSPORT VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS
[LIMITS
MEAN STD DEV
MIN MAX
Thickness of layer m CONSTANT 9.14 ~999,
|-999. -999.
Longitudinal dispersivity of layer m DERIVED -999. -999.
|-999. -999. -
Percent organic matter -— CONSTANT 0.000 -999.
999, ~999.

Texerra
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EME Jct. N-18

Bulk density of soil for layer g/cc CONSTANT 1.83 -999.
|-999. -999.

Biological decay coefficient 1/yr CONSTANT 0.000 -999.
-999. -999.
1

CHEMICAL SPECIFIC VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS
[LIMITS
MEAN STD DEV

MIN MAX

Solid phase decay coefficient 1/yr CONSTANT 0.000 -999.
-999. -999.

Dissolved phase decay coefficient 1/yr CONSTANT 0.000 ~999.
[-999. -999.

Overall chemical decay coefficient 1/yr CONSTANT 0.000 -999,
-999. -999. ' .

Acid catalyzed hydrolysis rate 1/M-yx CONSTANT 0.000 -999.
|-999. -999.

Neutral hydrolysis rate constant 1/yr CONSTANT 0.000 -999.
|-999. -999,

Base catalyzed hydrolysis rate 1/M~yr CONSTANT 0.000 ~999.
|-999. -999.

Reference temperature [of CONSTANT 25.0 -999.
[-999. -999,

Normalized distribution coefficient ml/g CONSTANT 0.000 -399.
-999. -999.

Distribution coefficient - DERIVED -999. -999.
-999. -999.

Biodegradation coefficient (sat. zone) 1/yr CONSTANT 0.000 -999.
-999. ~999, .

Air diffusion coefficient cm2/s CONSTANT -999. ~999.
-999. -999.

Reference temperature for air diffusion C CONSTANT -999. -999.
-999. -999.

Molecular weight g/M CONSTANT -999. ~-999,
299, -999.

Mole fraction of solute - . CONSTANT ~999. -999.
-999. -999.

Vapor pressure of solute rm Hg CONSTANT -999, -999.
-999. -999,

Henry's law constant atm-m*3/M CONSTANT -999. -999.
-999. -999. :

Overall 1st order decay sat. zone 1/yr DERIVED 0.000 0.000
0.000 1.00

Not currently used CONSTANT 0.000 0.000
0.000 0.000

Not currently used CONSTANT 0.000 0.000
0.000 0.000
1

SQURCE SPECIFIC VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS
[LIMITS
MEAN STD DEV

MIN MAX

Infiltration rate m/yr CONSTANT 0.330E-01 -999.
-999. -999.

Area of waste disposal unit m*2 DERIVED 0.139E+04 -999.
l-999. -999.

Duration of pulse yr DERIVED 50.0 -999.

Texerra
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EME Jct. N-18

0.0C0E+00 0.00000E+00
0.500E+02 0.27562E+02
0.100E+03 0.18901E+03
0.150E+03 0.55758E+02
0.200E+03 0.17119E+02

[-999. ~999. )

Spread of contaminant source m DERIVED -999. -999,
-999. ~999.

Recharge rate n/yr CONSTANT 0.000 ~999.
-999. -999.

Source decay constant 1/yr CONSTANT 0.250E-01 0.000
0. 000 0.000 :

Initial concentration at landfill mg/1 CONSTANT 414. -999.
|-999. -999.

Length scale of facility m CONSTANT 20.1 -999.
-999. -999. :

Width scale of facility m CONSTANT 24.4 -999.
-999. -999.

Near field dilution DERIVED 1.00 0.000
0.000 1.00
15

AQUIFER SPECIFIC VARIABLES
VARIABLE NAME UNITS DISTRIBUTION PARAMETERS
[LIMITS
MEAN STD DEV

MIN MAX

Particle diameter cm CONSTANT -999. -999,
-999. -999.

Aquifer porosity - CONSTANT 0.300 ~999.
-999. -999.

Bulk density g/cc CONSTANT i.70 -999,
-999. -999,

Aquifer thickness m CONSTANT 20.0 -999,
-999. -999,

Source thickness (mixing zone depth) m DERIVED 3.00 ~999.
-999. ~999.

Conductivity (hydraulic) m/yr CONSTANT 30.0 -999.
-999. -999.

Gradient (hydraulic) CONSTANT 0.300E-02 -999.
[—999 . -999,

Groundwater seepage velocity m/yr DERIVED -999. ~999.
|-999. -999.

Retardation coefficient - DERIVED -999. -999.
999, -999.

Longitudinal dispersivity m FUNCTION OF X -999, ~999.
-999. -999. !

Transverse dispersivity m FUNCTION OF X -999. -999.
-999. -999.

Vertical dispersivity m FUNCTION OF X -999. -999.
-999. -999. . g

Terperature of aquifer [o CONSTANT 20.0 -999.
[-999. - -999.

pH - CONSTANT 7.00 -999.
-999. ~999.

Organic carbon content (fraction) CONSTANT 0.000 -999.
-999. -999,

Well distance from site m CONSTANT 1.00 -999.
|-999. -999.

Angle off center degree CONSTANT 0.000 =999,
-999. ~-999.

Well vertical distance m CONSTANT 0.000 -999.
-999. -999.
1

TIME CONCENTRATION

Texerra
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[=X=N-N-N-N-]

.250E+03
.300E+03
.350E+03
.400E+03
.450E+03
.500E+03

0.46315E+01
0.14038E+01
0.38302E+00
0.11000E+00
0.30663E-01
0.74366E-02
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