


T e x e r t a RECEIVED OCD' 
627 Forest View Way Monument, Colorado 80132 

Tel: 719-339-6791 E-mail: l r ^ t K r a . S o r A I2: Lf 8 
November 1st, 2011 

Mr. Edward Hansen 
New Mexico Energy, Minerals, & Natural Resources 
Oil Conservation Division, Environmental Bureau 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87504 

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

Sent via Email and U.S. Certified Mail Return Receipt No. 7011 0110 0001 5863 4820 

Mr. Hansen, 

This report 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 th, 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 near-
source monitoring well (MW-1) taken on September 16th, 2010 (Figure 2). An up-gradient 
monitoring well (MW-2) was also installed on September 16th, 2010. The estimated mass of soil 
chlorides believed to have been contributed from the former junction box is approximately 597 lbs 
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 15th, 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 f t bgs across the site (35ft x 25ft) when the old junction box was replaced in 2004 (Figure 
4). 



E M E Jet. N-18 

A soil transport model, MultLMed, was run in order to estimate whether these residual soil chlorides 
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 parameter 
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 groundwater, based on our recent 
groundwater samples, and is not likely to in the future, based on MultiMed modeling, we 
recommend that chloride mass equivalent to the contributed residual soil chloride 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 progress 
report and request for project termination. 

We do not recommend or anticipate conducting surface restoration work, as the affected area is 
encompassed by a working lease road and is constandy 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 ownership 
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 i f you have any questions 
or need additional information. 

Sincerely, 

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

Attachments: Laboratory reports, MulrtMed output file 

Copy: Rice Operating Company 
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SB-1 
Depth Cl- LAB a - GRO DRO 
15 212 
18 461 
21 860 1170 <10 <10 
24 649 768 «10 <10 

MW 2 

SB-2 
Depth Cl- LAB a - GRO DRO 
3 374 
6 
9 
12 
15 
18 
21 
2J 

331 
377 
451 
449 
651 656 
533 
354 400 <10 <10 

SB-4 
Depth Cl- Cl- LAB* GRO DRO 
3 293 
6 257 / 

'704 <10 <10 
12 
15 

" 381 
'21 266 
24 287 80 <10 <10 

caliche road 

206 ft Tank Battery 

SB-3 
Depth Cl- LAB a - GRO DRO 
3 368 
6 141 
9 897 1140 <10 <10 
12 625 
15 692 
18 833 
21 575 
24 451 480 <10 <10 

35 ft 

SB-5 
Depth Cl- LAB a - GRO DRO 
3 174 
6 274 
9 340 
12 396 
15 331 
18 427 432 <10 <10 
21 333 
24 206 160 <10 «10 

25ft\ 
53 ft 

•J*>/. 

Jo, 
5?c 

1-1 
Depth Cl- LAB Cl- GRO DRO 
3 140 
6 149 
9 360 
12 604 608 <10 <10 
15 303 
18 250 
21 225 
24 196 144 <10 <10 

J Clay layer @ 6' - 5' bgs 

EME jet. N-18 
Legals: UL/N sec. 18 

T20S R37E 
NMOCD Case #: 1R427-180 

' N O & S A P 

25 50 

Drawing date: 9-8-11 
Drafted by: L. Weinheimer 

100 
3 Feet 

Figure 2 - Soil boring locations and measured chloride and hydrocarbon concentrations. 
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Soil & Groundwater Chloride Calculator 
Estimated Mass of Contributed, Residual Chloride 

from unsaturated zone soil and saturated zone groundwater 

Site: 
This estimate prepared by: 
Date: 

Model Inputs 

EME N-18 Jet 
L. Peter Galusky, Jr. 
9/20/11 

Notes 

length of affected area (ft) 
width of affected area (ft) 
depth to water table (ft) 
unsat zone affected depth (ft) 
sat zone affected thickness (ft) 
unsat zone avg Cl- cone of affected soil (ppm) 
unsat zone est. natural background Cl- cone (ppm) 
unsat zone mass density (Ibs/cu yd) 
Cl- cone of affected groundwater (ppm) 
Cl- cone of up-gradient groundwater (ppm) 
sat zone mass density (Ibs/cu yd) 

Intermediate (calculated) Parameters 

affected area (sq ft) 
unsat zone Cl- cone attributed to source (ppm) 
unsat zone volume of affected soil (cu yds) 
unsat zone total mass of affected soils (lbs) 
unsat zone mass of contributed residual soil chloride (lbs) 
volume of affected groundwater (cu ft) 
mass of affected groundwater (lbs) 
mass of contributed Cl- in affected groundwater 

50 measured/estimated 
50 measured/estimated 

24+ measured 
10 bottom 10 ft of unsat zone 
10 prescribed by NMOCD 

414 measured/estimated 
140 lowest reading found 

3,000 estimated 
0 no effect found 

1,320 measured 
3,000 estimated 

1,963 calculated 
274 calculated 
727 calculated 

2,180,556 calculated 
597 calculated 

25,000 calculated 
187,500 calculated 

0 calculated 

Estimated Contributed Cl- Mass and Equivalent Pumping Volume & Time 

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

597 calculated 
0 calculated 

597 calculated 

Note: It is 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 Jet. N -
18 box. 
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caliche road 

SB-2 
53 ft 

MW 

Depth to 

Water 

Sample 

Date Cl TDS Benzene Toluene 

Ethyl 

Benzene 

Total 

Xylenes Sulfate 

1 30.7 10/15/2010 9/0 2220 O.OOl O.001 0.001 O.003 291 

1 30.56 2/28/2011 1000 2260 O . X 1 O.001 O.001 O.003 268 

1 30.58 5/25/2011 850 2430 O.OOl O.001 O . X 1 O.003 256 

1 30.83 8/15/2011 860 2090 O.OOl O.001 0.001 O.003 250 

MW 

Depth to 

Water 

Sample 

Date Cl TDS Benzene Toluene 

Ethyl 

Benzene 

Total 

Xylenes Sulfate 

2 29.19 10/15/2010 1320 2780 O.OOl 0.001 O.OOl O.003 140 

2 2906 2/28/2011 1340 2640 O.OOl O.001 O 0 0 1 O.003 151 

2 29.07 5/2S/20U 1420 3110 <0.001 0.001 O.OOl O.003 150 

2 29.35 8/15/2011 1380 2810 O.001 0.001 O.OOl O.003 139 

'0 

a s » f e 

EME jet. N-18 
Legals: UL/N sec. 18 

T20S R37E 
NMOCD Case #: 1R427-180 

20 40 80 

Drawing date 10-21-11 
Drafted by: L. Weinheimer 

I Feet 

Figure 3 - Monitoring well sampling results. 
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Figure 4 - Compaction of installed clay infiltration barrier upon removal of former junction 
box. 

Texerra 7 



EME Jet. N-18 

Table 2 — MultiMecl input parameter values used in model run. 
MultiMed Input Parameter Value Estimates 

Parameter Group: SOURCE 
Source Length 
Source Width 
Source Infiltration Rate 

Initial Concentration 
Source Duration 
Source Decay Coef 

15 m 
15 m 

0.033 m/yr 
1.3 in/yr 

414 mg/l 
derived yrs 

2.5% per year 

Parameter Group: UNSAT ZONE FLOW 
Flow Layer Thickness 9.14 m 
Sat Hydraulic Cond 3.60 cm/hr 
Effective Porosity 0.3 

Parameter Group: UNSAT ZONE FLOW 
Transport Layer Thickness 9.14 m 
Bulk Density 1.83 g/cm3 

Parameter Group: 
Aquifer Thickness 
Mixing Zone Thickness 
Effective Porosity 
Sat Hydraulic Cond 
Hydraulic Gradient 

UNSAT ZONE FLOW 
20 m 

derived m 
0.30 

30 m/yr 
0.003 m/m 

Parameter Group: WELL LOC and TIME 
Radial Dist to Receptor Well 1 m 

Notes 
... surface footprint of affected area. 
... surface footprint of affected area. 
... assumed. 

... avg residudual soH Cl- cone 

... assumed. 

. actual value is 7.32. 

. assumed 

. assumed 

. actual value is 7.32. 

. assumed 

. assumed. 

. assumed 

. assumed 

. assumed 

... 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 in/yr was used. 
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250 

200 • 

Elapsed Time [yrs] 
Figure 5 — MultiMed projected elevation (from baseline) in groundwater chloride 
concentrations over time beneath the EME Jet. N-18 location. 
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EME jet. N-18 
• \ 

EME A-20 

Drafted by: I Weinheimer 

Figure 6 — EME Jet. N-18 in relation to the recovery system located at EME A-20. 
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Figure 7 - View of EME Jet. N-18 site showing active lease road. 
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APPENDIX A - Soil Sample Laboratory Analyses 
(... for samples taken September 16th, 2010) 

September 2ft 2010 

WOt CONGER 

RICE ENVIRONMENTAL CONSULTING & SAFETY LLC 

112 W. TAYLOR 

HOBBS, NM 83240 

RE: EM JCT M-18 

Endased aie the results of analyses for samples received by the laboratory on 09/1&/10 15:36. 

Cardinal laboratories is accredited' through Texas NELAP for: 

Method SW-646 8021 Bersene, Toiuene, Ethyl Benzene, and Total Xylenes 
Method SV/-S46 8260 Bersene, Tobene, Ethyl Benzene, and Tool Xylenes 
Method TX 1003 Total Petroleum Hydorcarbors 

Certificate number T104704398̂ J8-TX. Aosec&accaappSestDsrjEddndcfanî  
wa^ matrices. 

Cardinal Laboratories is accredla^d through the Stas of Colorado Department of PubEc Heahh and Environment for: 

Method EPA S52.2 Habaceoc Adds (HAA-5) 
Method EPA 524.2 Total Trihalomethanes (TTHM) 
Method EPA S24.4 Regiiated VOCs (V2. V3) 

Accre&atioo dpp£es to public dnn'crtg wetter matrices 

THs repon meets f«3AP requiren-ems ard « nidde up of a cover page, analyoce! resuhs, a.^ a cccr/of the original 
cruirwf-cusaidy. If you have any questions concerning dis report, please fed free to contact me. 

MM (SJS) moua • m t NWUJD • oocm. im MUta 

Sincerely, 

Celey 0. Keene 

Lab Dtrector/QuaEty Manager 

I Pane l of nTH 
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C A R D I N A L 
Laboratories 

Received: 
Repored: 
Project Name: 
Project riumber: 
Project Location: 

09/16/2010 
09/20/2010 
EKE XT N-18 
NONE GIVEN 
EKE XT N-18 

Sample ID: SB - 1 ® 21' (H020S66-O1) 
raa/fco 

Analytical Results For: 
RICE EfWIROKMENTAL CONSULTIfK a SAFETY, 
HAOX CONDER 
112 V.'. TAYLOR 
HOB8S NH, 88240 
Fax To: (575)397-1471 

Samp&ngDate: 
SampSng Type: 
Satrp£r^Corc£oon: 
Sample Received By: 

anatnaaCTTKM 

09/16/2010 
Sal 
Cool &. Intact 
Joc&Henson 

tail: Bawling Owe tsava xa ta Em* BS %Raenery TnxViteQC 

Chtorioe 1070 16.0 09/17/2019 MP 416 104 «X> 0.00 

i m e o i S M Analyzed B r AB S4H 

AAfrSe Rest* Resofijajuatt A.Tty=J Kehaje&lfc es « B a a e y RIO OuirKi 

GKOC&C10 <100 10.0 09/19/2010 ND 168 84.0 200 141 

otto>cu>c2a <100 10.0 09/19/2010 NO 164 01.9 200 3.51 

7&SK 70-130 

Smugse: l^JtSotooaaJeamt 70-130 

Sample ID: SB - 1 @ 24' (H020S66-O2) 
OMortda smsooo-e ae/to AmlyzcdBr-HM 

A.-j>m feat fa xrciaeuas taiwm i H U E t a t as «Roraer» TnevxteQC RrO Quarter 

Chloride 768 16.0 09/17/2010 Kt> 416 104 « 0 0.00 

r m n i s H A s d r t M e n A a 

AmfyM Herat ehs* as %Rocwery TrueVjUQC KtO Quote 

GtSOCfrCtO <to.o 10.0 09/19/2010 KD 168 84.0 200 un 
DKO>CUK2S <10.0 10.0 09/19/2010 KD 164 81.9 200 3.91 

&m3psr: mtlonxxame 70-130 

$1.0 K 70.130 

CardL-vJ LaboratDnes 9 ^Accredited Analyte 

Celey 0. Keene, Lab ttrr^tor/Ojuatry Manager 

Texerra 13 



EME Jet. N-18 

13 C A R D I N A L 
Laboratories 

MOW (S3D • tSl C, MUtMD • M0C3* Mi MHO 

Project Name: 
Prefect Number: 
Project Location: 

09/16/2010 
09/20/2010 
EKE JCT N-18 
HONE GIVEN 
EME XT N-18 

Sample ID: SB - 2 © IS1 (H020866-O3) 
OrbrtcB, SH*SOOO-0 mo/ks 

Analytical Results For: 

RICE ENVIRONMENTAL CONSULTING & SAFETY, 
HJCKCO?(D£R 
112 W.TAYLOR 
HOBBS NHSB240 
Fax To: (575)397-1471 

SampSng Date: 
Sampling Type: 
SampfTng GoncSccn: 
Sampfe Received By: 

Aoitrssd By: KM 

09/16/2010 
Soil 
Cool & Intact 
Jodi Hereon 

tecfl Resmnoumt Kr3WEEr.k es *4Rocowy trje Viuc QC SO Qtattte 

CMoricte 6S6 160 01/17/2010 MD 416 104 400 0X0 

UMBO ISM mo/cg Aastreed By: AB S-04 

Asdite Res* Repcraaguaz Antfysec Hsnale&rk es •AEeaxtrr tnjeVikeOC PJO Quote 

atocfrcto <uu> tao OS/19/2010 NO 160 84.0 200 1.01 

ORO >C!0<28 <10.0 10,0 09/19/2010 NO 164 81.9 200 1 9 1 

Smogs*: t^Xorooctote 90.3 K 70-130 

tomtpsc: l&SoHXKtxkame 63.0% 70-130 

Sample I D : SB - 2 © 24 ' ( K 0 2 0 S 6 6 - 0 4 ) 

QdorK» SM4S00O-0 OC/kg AoatrxedepkM 

Ar^vtc Resctt Repmnatrns Aix\as3 KCtaJEtek BS 4b Recovery TmeVateQC etc OuUte 

CNorfc* 400 16.0 09/17^2010 KD 416 104 400 16.7 

Tmso iSM rac/ko AAStyzsdBriAB 

Resxt Retoranauatt A-ufyaed w u E a t BS %Recswcry TiueWacQC RPO QKSlte 

GROCfrCtO <I0.0 10.0 O9/J9/2O'-0 NO l&S 04.0 200 1.01 

0 K 0 X 3 0 4 2 S <io.o iao 09/19/2010 ND 164 81.9 200 J.91 

Hotosfc: I^UOKXKOIK 9.\t X TO 130 

Stnojpx: t^MmxKttxkame 73.4 JS 70-130 

Can£na!Uiboraarres *=Aoaec5ted Aialyte 

Celey D. Keene, lab Director/Quacty Manager I " 
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0 C A R D I N A L 
Laboratories 

mom (m> toj-ma • u i t m n j i m -wotaa, —. m a 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

09/16/2010 
09/20/2010 
B « XT N-18 
NOME GIVEN 
EME XT N-18 

Sample ID: SB - 3 O 9' (H020866-0S) 

Analytical Results For: 
RICE EtAaROttMENTAL CONSULTING & SAFETY 
HAtt CONDER 
U2W. TAYLOR 
HOBBS NH, 88240 
Fax To: (STS) 397-1471 

Sampling Date: 
SampbtgType: 
Sampling, G3n£Don: 
Sample Received By. 

Aaatytco By. KH 

09/16/2010 
Sal 
Cool a Intact 
Jodi Hereon 

Resect Repun.o tmc tasryss: Keaudebefc es %Ceeowsy TiueValxOC RPD QutfWer 

CMorMe 1140 16.0 09/17/2010 KD 416 104 400 16.7 

TmeouM rae>/ke Analyzed By: AO 

Rmft Re] fcafvsea HeAcdetxk es 4kReeo«Dcv true Vibe QC RK> 

GROCfrClQ <10.0 too 09/19/2010 ND 168 84.0 200 1.01 

DStO>C10<2S <10.0 iao 09/19/2010 ND 164 81.9 200 1.91 

«S>.»K 70-130 

79.3 K 70-130 

Sample ID: SB - 3 @ 24' (H020S66-O6) 
CMortdC, SK4S00O-0 ox/kg AnatrxsdOr.KM 

Aratyte ResJt ReBoraoaurtt Oulyaco KestodE&nfc ss 4£ Recovery TnjeVakjeOC PJO ODtilVr 

cruorfoc «sx> 16.0 09/17/2010 ND 416 104 400 16.7 

roisotsH me/ko AosfyzoO By: AS 

A-Jtrte Rest: Reporting lisis AnzlyM Hraoietak S5 %Reeover» True Vale OC RFO QuUVr 

GROCcrClO <I0,0 10.0 09/19/2010 ND 168 84.0 200 1.01 

OSOX10-C24 <tao 10.0 09/19/2010 ND 164 81.9 200 J.91 

AoTTjpsr: l^hlotvoaanr S»JK 70-130 

SJ.7K 70-130 

Cardinal IrtbofaCTes *cAxredrted A-fefyce 

•n,l>_ 

Celey D. Keene, Lib Director/Qualty Kariager | Pase4oi l 0 5 I 
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C A R D I N A L 
L a b o r a t o r i e s 

B (S3S) a a > 3 i » • U l CNJUQJIXO * NM t»2a» 

Received: 
Reported: 
Project Name: 
Project Number: 
Project Location: 

09/1672010 
09/20/2010 
EKE XT N-18 
NONE GIVEN 
EME XT N-18 

Sample ID: SB - 4 © 9' (K020866-07) 
Qdortna smjoooo ogjta 

Analytical Results For: 

RICE ErMROHMENTAL COISULTTNG a SAFETYi 
HACK CONDER 
112 W. TAYLOR 
HOBBS NM, 88240 
Fax To: (575) 397-1471 

Sampling Date: 
Sampling Type:' 
Sampling Condition: 
Sample Recehred By: 

Analyzed Cr. KM 

09/16/2010 
Soil 
Cool 8 Intact 
JodiHenson 

Analyse Rear* Repe^f^Ltett Hefted 8 t«* es 1»Reee»e*y TojeVabeQC RPD Q u i t o 

Chloride 704 16.0 09/17/2010 IS) 415 104 400 16.7 

TPH801SM no/kg A u t y a d By: AO 

Araiyas Sen* RsmtngLcst MeeoJBSrt SS %Reca«err TftjeVaSjcOC RPO Quatter 

GROC5-O0 <iao 10.0 09/19/2010 tto 163 841) 200 1.01 

ORO>C1(K28 <10.0 10.0 09/1972010 KO 154 81.9 200 3.91 

JOTCSCT: MXzraxisKt $9.4 SS 70-1 SS 

Sample ID: SB - 4 0 24' (H020866-08) 
Odortag SM4S0CO0 majta Aaatpraor.KM 

Antfftt Renin Reportn; t i n t Arsfpoo MecxxtBbrfc es 9iRearj«eiy TfueVjAjeQC RPD Q u i t o 

CMoeWe 80.0 16.0 09/17/2010 HD 416 104 400 16.7 

TPM80I5M rao/tg Analyzed By: AB 

A-OlyS Rears Repcrsnc Uett Araivied HsftodBiir.t BS •fcRorxwerv true Woe QC RPD Clatter 

Gsocs-ao •CI0.0 tao 09/19/2010 HD 168 84 JO 200 1.01 

CKO>C10<28 <10.0 10.0 09/19/2010 KD 164 81.9 200 3.91 

Sisnv&x:i-Odcroocane 9UH 70*i5Q 

Stxrofpx: l-OilarooasiecGX $/& */. /Wit? 

CstrrJirwl Lcborotones ' =Acer«&ed AnJyte 

«uuj " * • » •>> ram i unk<n fear* « • t M t H O > H M>«> tu> •*» •*••> Mat* ( M > • m i i i • tat, * * • U « M *> «• H V H AAW t* i tn* r» «l <*•», »n f j r»» w »«• 

•TV <**< ! * • . H I H t M to fc-*-* a juta a a * * -T3-1 m l M a M • * l a * 4 U a * * t M > £S> A * 4fta * B > (tratOte I M U . Its M w a r Cat ( M M > » * * • • > HiW Ol • l f . U I 4 k u * > x 

C M t l r M W ' «J» •« Ca « W a » « . H i . 1 a a a m . a . • W a a i a a 4 » t « 4 l i » A V ^ a l B a . TYl l l nT m f 1 r Ti n l n l i r i f 1 1 1 i n i T I i • p m ' . ' i ' n t i t / l • l i i w n l n 

Celey D. Keene, Lab Director/Quality Manager | P a g e 5 0 ( -|Q | 
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0 C A R D I N A L 
Laboratories 

MCflC (JJ3> W*212t " M l C. *Uf tU*0 • MCQCA, » * UZ«9 

Received: 
Reported: 
Projea Name: 
Project Number: 
Projea Location: 

09/1672010 
09/20/2010 
EKE XT N-18 
NONE GIVEN 
EME XT N-18 

Sample ID: SB - 5© 18' (K020S66-09) 
OdorkSS, SM4S00O0 og/kg 

Analytical Results For: 

RICE ENVIRONMENTAL CONSULTIKG 8 SAFETY i 
HACK CONDER 
112 W.TAYLOR 
HOBBS NM, 83240 
Fax To: (575)397-1471 

SampEns Date: 
Samp&ngType: 
Sampling Condaon: 
Sample Recer/ed By: 

AaslyxcdBirHM 

09/16/2010 
Soil 
Cool & Intact 
Jodi Benson 

Arutyee Renxt ReoortncLesa Arafvnd MenedBtarrk es Trjr OC RPO QuaWer 

Chloride 432 16.0 09/17/2010 I i0 416 104 400 16.7 

tmsusx og/kg AnaSyx deyzAB 

Aratyai C o t Reprxe/iC; Uea AnarymJ es 4t Recovery rruevarueQC RPD Oralte 

GROC6-CI0 <iao 10.0 09/19/2010 KD 158 84.0 200 1.01 

OSO>C10-C28 <to.o 10.0 09/19/2010 ND 164 81.9 200 J.91 

SlOTjBSf: l-ddsnxxvmt 9S$ii 70-130 

Sir/rogas>: /-CKsraoaaftrara S M « 70-K9 

Sample ID: SB - 5 © 24' (H020S66-10) 
Odrjrldo, SM4S00Q.B tag/kg Analyzed By HM 

Anays fteoat Reportnstint AnirVma HaSodBSi* BS SfcRetDvery TrjeVaGjeQC RPO Qustfa 

Chloride 160 16.0 09/17/2010 NO 416 104 400 15.7 

t m s o i S H mg/kg Jbuxyecd By: AS 

Aristae Rea* Reporcncttax Anshps* Netted Bsxk es %Ro3»efy TrjevJlueClc RPO Q u i t o 

GROG&-C10 <to.o 10.0 09/19/2010 I D 163 84J) 200 1X1 

DJSO>CltK28 <10.0 iao 09/19/2010 KD 164 815 200 3.91 

Son&s: l-Chlstooaax 91.2'/. 70-150 

Sarogas: l-Odcrooaxtecan iOoit 70-150 

Cardinal laboratories * ̂ Accredited Analyte 

Celey 0. Keene, lab Direcror/Quality Manager | Page 6ol 10 | 
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C A R D I N A L 
Laboratories 

I t ( m i a » U 2 * • M l L MXAUMP " NCCSS, NH S U M 

Received: 
Reported: 
Projeo Name: 
Projea Number: 
Projea Location: 

O9/!672O10 
09/20/2010 
EMEXTH-18 
NONE GIVEN 
EME XT N-18 

Sample ID: MW - 1 £) 12' (H020866-11) 
Chloride, SH4500CK} mg/kg 

Analytical Results For: 
RICE FJftTOOXMEl.TA!. CONSUVTTCG & SAFETY 
HACK CONDER 
U2 W.TAYLOR 
HOE8S KM, 88240 
Fur. To: (575)397-1471 

Sampling Date: 
Sampling Type: 
Sampling Condition: 
Sample Receded By: 

Asistyzcd Oy? KM 

09/16/2010 
Soil 
Cool & Intact 
Jodirteisor) 

Anraya: Rears Reperene Uart Ana*ed Ms^cdSlsnk es ^Recovery True Value QC RPO QuratV 

Chloride 608 16.0 09/17/2010 tio 416 104 400 tS.7 

TPHSOISM rag/kg Analyzed By: AB 

Arrays Kerns Reportpe unit Arorynd r*r»cdttsefc es %Rao»ery TruevabeQC RPO Quatta? 

GROCErClO <IO0 10.0 09/19/2010 KD 174 87.1 200 2.17 

DR0>CICM28 <10.0 10.0 09/19/2010 KD 165 82.4 200 0.797 

Sbngas: l-CHsrxaox SS.6H T0-1S0 

Smogaa: 14$jotocaateax /yjti t0-lS0 

Sample ID: MW 1 & 24' (H020866-12) 
CrArclOo, SM4500O-0 rag/kg Analyzed Br: KM 

Rcait RaportrcUnt Analyzed KawJSSrJr es ^Recovery IrueVakeQC RPD Quitter 

Chloftrje 144 16.0 09/17/2010 liD 416 104 400 15.7 

rmeoiSM og/kg Arxstyzcd By: AS 

Arslyx Rears Rsl m n c U e a Antivzed Metro) Bar* es 4» Recovery True VAC QC R70 Cjussrcr 

GROCtXIO - <10.0 iao 09/20/2010 KD 174 87.1 200 2.17 

OROC10-C28 <10.0 10.0 09/20/2010 KD 165 82.4 200 0.797 

Sbinvscx: l-CS-Jsrooctaw 101 'A 70-1SO 

StvTogas: i-OSarooaadecojiB SS.O TO-ISO 

CjrtCrwJ LdboTdtones * =Aca«£ted Analyse 
*J«af * » SaOatt mtt O u s u ^ . a t * * * • > • > « • t M I • rlnl • • * < • » t » a * , D M M * * • » * • • *•»•*• • O O a o >» «a(. W M M *> i n i r tarat to <tKa) f » TJONNL <1 ( (CM* ; Cape. (> - ufflj r - » x 

Celey O. Keene, Lab Direcxr/Qud&y Marfager | • Page 7 Ot 10 ' | 
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C A R D I N A L 
L a b o r a t o r i e s 

Notes and Ocfmitions 

SO* ltkSRVT0gi3ttrcCI>^ 

NO Anaiyte MTC&lC(U>a<xabittten?xVrGUtt 

PSO Refcnre PtsetA DffKeroe 

** Sicnpfes net 'coovai tt peeperlcnpof«Ctfeof CPCcrbefcv. 

«•• InsrUt̂ tatftt crac lr> rotf) fciij'j.Xjrc. 

Oitonde ty SmSODO-e docs not rpQjre be rrrrjwd a or beta* 6*C 

^fitptkS rt^nttf rx. <n s 

C«rftftnal Uibwatories ^Accredited AitoJyte 

Celey D. Keene, Lab Oirector/Qudlit/ Manager 
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APPENDIX B - Groundwater Sample Laboratory Analyses 
(... for samples taken August 15th, 2011) 

C5 C A R D I N A L 
L a b o r a t o r i e s PHOJCI (575) » > 2 3 » • 1011 KAftLAKO • M0O8S, KM E32A0 

August 24,2011 

Hack Conder 

Rice Operating Company 

112W.T«ylor 

Hobbs. (04 83240 

RE: EME JUrlCTCOft It-18 

Enclosed are the results of analyses for samples received by the laboratory on (Ki/18/11 17:25. 

Cardinal Urbrjratones is accredited through Texas KELAP for: 

Method SW-646 8021 Bercene, Toluene, Ethyl Benzene, and Total Xylenes 
Method SW-646 8260 Berzene, Toluene, Ethyl Bercene, and Total Xylenes 
Method TX 1005 Total Petroleum HyrJon-̂ rboos 

Certificate rfjrnberT10470439&O8-TX. Accreditation appCes to solid and cherracal materials and rvjrt-potable 
water rnatrices. 

Carcinal laboratories is aorrecctared through the State of Colorado Department erf PubSc Heaih and Erm'ronmertt for: 

Method EPA 552.2 Kakracetic Adds (HAA-S) 
Method EPA 524.2 Total Trihabnettianes (TTKM) 
Method EPA 524.4 Regtiated VDCs (Vi V3) 

Acaeatatioo applies to public driruirtg water rnatrices. 

TWs report meets NELAP requirements and is made up of a cover page, anaJytjcai results, and a copyof the o^givj 
cha^f-custody. If you have any questions ccrncerrtirig this report, please feel free to contact me. 

Sincerely, 

Celey D. Keene 

Lab Director/QuaEty Manager 
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C A R D I N A L 
r j J l L a D O r a t o r i e s 

•HOKE (S75) m - O l t • 101C. KARLAJCO • H0SB5, MM88240 

Analytical Results For: 
Rice Operating Ccntpany 
Hadt Conder 
U2W.Tavtor 
Hobbs KM, 83240 
Fax To: (S7S) 397-1471 

Received: 
Reported: 
Project (feme: 
Project Number: 
Prqea Loojaon: 

08/16V2011 
08/24/2011 
EKE JUNCTION N-18 
NONE OVEN 
T20S4U6E-SEC18 tW£ACTY„ NM 

SdtnpSng Date: 
Sanvpfing Type: 
Sampling Con£tioru 
Sample Received By: 

03/15/2011 
Water 
Cool & Intact 
Aaron Berry 

Sample ID: MONITOR V/ELL #1 (H101756-O1) 
BTCC81G08 •Bit Aastrn) Oy: OB 

Asat/tc Rem AriXYxs BS feReawery TrLreViteCjC RPO 

eeruene" <0.001 aooi 03/20/2011 HD aoia 91.4 0.0*00 4.82 

Tttutne* <O001 0.001 OS/20/2011 ND 0.019 93.6 0.0200 6.71 

Emytmane* <aoo> 0.001 08/20/2011 ND 0.020 99.4 0.0200 6.76 

Total Jfyterra' <aoaj 0.003 ND 0X56 93.1 0.0600 6.09 

.SiaTOjjztrr: rXbrxmifixmxrxthine tiOH 7Q>/3Q 

OdorKaSMxscoa-o mil Aiu lyrcdBrKM 

RC£ft Aaatyxd KetfraJESr.k es * R r a e r y TiueViUQC RPO OtsWer 

Chloride 860 4.00 08/19/2011 ND 103 108 100 0.00 

saattsnA <=oA AnatrzorJBrrHM 

Ret* Rgrarmp umr AnsVs: HrrnaJ Etr.t es % Knavery true Vale QC RPD Quvrer 

Sulfate 250 10,0 03/19/2011 ND IB.5 925 20.0 LOS 

TDS 160.1 rac/L Aaatrccrjey-KM 

Resort Reporsagtfcn* Arrayed Keaajetttk es 4»Racowsy Tne Vale 0C RPO Quarter 

TDS 2030 500 03/19/2011 ND 231 96.2 240 

Cardinal Uboraaries *=Acer edited Analyte 

Celey D. Keene, Lab Dtrector/QuaSty Manager 

I Pane 2 o . 5 - | 
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C A R D I N A L 
,^JI L a b o r a t o r i e s 

mOXZ(57S) 793-2326' 101L NAPAAICO 'HOSSS. NM 88240 

Analytical Results For: 
Rice Operating Corrrparr/ 
Hack Conder 
I12W. Tayfcr 
Hobbs NM,63240 
Fax Tec (575)357-1471 

Received: 
Reported: 
Pfoject Name: 
Project tvumber: 
Project Location: 

08/18/2011 
OS/24/2011 
B«JU7JCTI0!{N-ie 
NONE GIVEN 
T20S-R36E-SEC18 N-LEACTY., NM 

Sunptng Date: 
Sampling Type: 
SarrpSng&m£tion: 
Sample Received By: 

08/15/2011 
V/ater 
CocJaimaa 
Aaron Berry 

Sample ID: MONITOR WEU #2 (H101756-02) 
8TOC82CG0 OJO/L Analyzed DvrOtS 

Asairec Rea* ReporanjUair A ^ » Ke3vdEcek BS %ReccMry TrueVateQC RPD 

Bertrene* <O001 0.001 08/20/2011 ND 0.018 91.4 00203 4.82 

THuene* <O.001 0C01 OS/20/2011 KD 0.019 9J.6 00209 6.73 

BJiyt)eraene* <0.001 0.091 0^/20/2011 ND 0020 99.4 0.0200 6.76 

Tctal xylenes* <0.003 0 0 0 ] 08/20/2011 ND 0.0S6 91.1 00600 6 J » 

Quarter 

iiiJTOgut? VtbfaeB3fia*n33ii!t/uBe IS7H 70-130 

ihrrosBe: Totaote^£$ 94.7 % 70- ISO 

Stmigtte: 4^nmcfiooro6e7cax 7tJ$ % TO-1 SO 

a&xt t fa SM4S0CO-0 eiO/L taatyzedBpHM 

AvBr* ReaJt Reporting Usw A-atyxn Mettajdeta-Jc BS %Recmery TracValjeQC RPD Qusfler 

Chtorfefc 1380 4.00 03/19/2011 ND 108 108 100 0.00 

Sotnr»175a « S / t Analyzed By: NM 

A-aVe Rcssfi Reparaaausis Aiar«asS HSaodeBrrlt BS %Recorsy t.Dcvaje QC RPD QusTer 

Suttste 139 10.0 08/19/2011 KD 18.S 9i5 2O0 1.08 

res 160.1 •OO/l Analyzed Br KM 

Atarax Keren Reaorgaa 1ms •rotysd McSxxtesek es •iRrxrjery true Vale QC RPO Quaro 

TDS 2810 SOO 03/19/2011 ND 211 96.2 240 3J6 

Cardinal LabrxaOTies '=Accredited Anafy-e 

'l.se2~gr~Zzs S<~ 
Celey D. Keene, Lab Wectrr/Qua&y Manager 
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C A R D I N A L 
t J J L a b o r a t o r i e s FHOKE (575) J9J-2J26 • 101C MAMAKD * M0G3S, NM 88240 

Notes and Definitions 

ro #vuvte WOT DOB^ED JI or zocve CK ftpenre aaz 

RPO RetePue Patau £Xffnc.«x 

™ Sorsfej not icccMd *£ proper ttgpoifcjg tf G*Ccr tKfcw. 

•** -̂ Sŵ ocrg org tD fgscfi mrir,jei«Jjc 

CVanCe t>y SM4S0KH) docs ret respire a r t t s 6c recevctJ as cr EKSOW t X 

Ssspsp fepciTcd cn 3!i 4i rcttjvcLS &UU (••cs) teles oQwewsac octnJcri nco* 

Cdidiml laboratories ' =Ame(£ted Atafyte 

Celey D. Keene, Lab D êtto'/Quality Manager 
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APPENDIX C - MultiMed Output 

MULTIMED VI.01 DATE OF CALCULATIONS: 28-OCT-2011 TIME: 13:27:58 

U. S. E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y 

E X P O S U R E A S S E S S M E N T 

M U L T I M E D I A M O D E L 

MULTIMED (Version 1.50, 2005) 
i 

Run options 

Chemical simulated i s Chloride 

Option Chosen Saturated and unsaturated zone models 
Run was DETERMIN 
I n f i l t r a t i o n Specified By User: 3.300E-02 m/yr 
Run was transient 
Well Times: Entered E x p l i c i t l y 
Reject runs i f Y coordinate outside plume 
Reject runs i f Z coordinate outside plume 
Gaussian source used i n saturated zone model 

1 
1 
UNSATURATED ZONE FLOW MODEL PARAMETERS 
(input parameter description and value) 
NP - Total number of nodal points 240 
NMAT - Number of d i f f e r e n t porous materials 1 
KPROP - Van Genuchten or Brooks and Corey 1 
IMSHGN - Spatial d i s c r e t i z a t i o n option 1 
NVFLAYR - Number of layers i n flow model 1 

OPTIONS CHOSEN 

Van Genuchten functional c o e f f i c i e n t s 
User defined coordinate system 

1 

Layer information 

LAYER NO. LAYER THICKNESS MATERIAL PROPERTY 

1 9.14 1 

DATA FOR MATERIAL 1 

VADOSE ZONE MATERIAL VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION 
LIMITS 

yilN MAX 

PARAMETERS 

MEAN STD DEV 

Saturated hydraulic conductivity cm/hr CONSTANT 
-999. -999. 

Unsaturated zone porosity — CONSTANT 0 
-999. -999. 

Air entry pressure head m CONSTANT 0 

3.60 

.250 

.700 

-999. 

-999. 

-999. 
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-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 
LIMITS 

MEAN STD 
MIN MAX 

Residual water content CONSTANT 0.116 -999 
-999. -999. 

Brook and Corey exponent,EN — • CONSTANT -999. -999 
-999. -999. 

ALFA c o e f f i c i e n t 1/cm CONSTANT 0.500E-02 -999 
-999. -999. 

Van Genuchten exponent, ENN — CONSTANT 1.09 -999 
-999. -999. 
1 

UNSATURATED ZONE TRANSPORT MODEL PARAMETERS 

NLAY _ Number of d i f f e r e n t layers used 1 
NTSTPS - Number of time values concentration calc 40 
DUMMY - Not presently used 1 
I SOL - Type of scheme used i n unsaturated zone 2 
N - Stehfest terms or number of increments 18 
NTEL - Points i n Lagrangian i n t e r p o l a t i o n 3 
NGPTS - Number of Gauss points 104 
NIT - Convolution i n t e g r a l 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 i n t e g r a l 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. 
)9. -999. 

Longitudinal d i s p e r s i v i t y of layer m DERIVED -999. -999. 
>9. -999. 

Percent organic matter — CONSTANT 0.000 -999. 
-999. -999. 
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Bulk density of s o i l f o r layer g/cc CONSTANT 1.83 -999. 
-999. -999. 

Bi o l o g i c a l decay c o e f f i c i e n t 1/yr CONSTANT 0.000 -999. 
-999. 
i 

-999. 

CHEMICAL SPECIFIC VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS 
LIMITS 

MEAN STD DEV 
MIN MAX 

Solid phase decay c o e f f i c i e n t 1/yr CONSTANT 0.000 -999. 
-999. -999. 

Dissolved phase decay c o e f f i c i e n t 1/yr CONSTANT 0.000 -999. 
-999. -999. 

Overall chemical decay c o e f f i c i e n t 1/yr CONSTANT 0.000 -999. 
-999. -999. 

Acid catalyzed hydrolysis rate 1/M-yr 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 C CONSTANT 25.0 -999. 
-999. -999. 

Normalized d i s t r i b u t i o n c o e f f i c i e n t ml/g CONSTANT 0.000 -999. 
-999. -999. 

ml/g 

D i s t r i b u t i o n c o e f f i c i e n t — DERIVED -999. -999. 
-999. -999. 

Biodegradation c o e f f i c i e n t (sat. zone) 1/yr CONSTANT . 0.000 -999. 
-999. -999. 

Air d i f f u s i o n c o e f f i c i e n t cm2/s CONSTANT -999. -999. 
-999. -999. 

Reference temperature f or a i r d i f f u s i o n C CONSTANT -999. -999. 
-999. -999. 

Molecular weight g/M CONSTANT -999. -999. 
-999. -999. 

Mole f r a c t i o n of solute — CONSTANT -999. -999. 
-999. -999. 

Vapor pressure of solute mm 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 
l 

0.000 

SOURCE SPECIFIC VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS 
LIMITS 

MEAN STD DEV 
MIN MAX 

I n f i l t r a t i o n rate m/yr CONSTANT 0.330E-01 -999. 
-999. -999. 

Area of waste disposal u n i t m"2 DERIVED 0.139E+04 -999. 
-999. -999. 

Duration of pulse vr DERIVED 50.0 -999. 

Texerra 29 



E M E Jet. N-18 

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

-999. -999. 
Recharge rate m/yr CONSTANT 0.000 -999. 

-999. -999. 
Source decay constant 1/yr CONSTANT 0.250E- 01 0.000 

0.000 0.000 
1/yr 

I n i t i a l concentration at l a n d f i l l mg/l CONSTANT 414. -999. 
-999. -999. 

Length scale of f a c i l i t y m CONSTANT 20.1 -999. 
-999. -999. 

Width scale of f a c i l i t y m CONSTANT 24.4 -999. 
-999. -999. 

Near f i e l d d i l u t i o n DERIVED 1.00 0.000 
0.000 1.00 
1 

AQUIFER SPECIFIC VARIABLES 

VARIABLE NAME UNITS DISTRIBUTION PARAMETERS 
LIMITS 

MEAN STD DEV 
MIN MAX 

Pa r t i c l e diameter cm CONSTANT -999. -999. 
-999. -999. 

Aquifer porosity — CONSTANT 0.300 -999. 
-999. -999. 

Bulk density g/cc CONSTANT 1.70 -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 v e l o c i t y m/yr DERIVED -999. -999. 
-999. -999. 

Retardation c o e f f i c i e n t — DERIVED -999. -999. 
-999. -999. 

Longitudinal d i s p e r s i v i t y m FUNCTION OF X -999. -999. 
-999. -999. 

Transverse d i s p e r s i v i t y m FUNCTION OF X -999. -999. 
-999. -999. 

V e r t i c a l d i s p e r s i v i t y m FUNCTION OF X -999. -999. 
-999. -999. 

Temperature of aquifer C CONSTANT 20.0 -999. 
-999. " -999. 

pH — CONSTANT 7.00 -999. 
-999. -999. 

Organic carbon content ( f r a c t i o n ) CONSTANT 0.000 -999. 
-999. -999. 

Well distance from s i t e m CONSTANT 1.00 -999. 
-999. -999. 

Angle o f f center degree CONSTANT 0.000 -999. 
-999. -999. 

well v e r t i c a l distance m CONSTANT 0.000 -999. 
-999. 
1 

-999. 

TIME CONCENTRATION 

0.000E+00 O.O000OE+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 
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0.250E+03 0.46315E+01 
0.300E+03 0.14038E+01 
0.350E+03 0.38302E+00 
0.400E+03 0.11000E+00 
0.450E+03 0.30663E-01 
0.500E+03 0.74366E-02 
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