
REPORTS 

DATE: 



E§g £fring, Suite 404 Midland, Texas 79701 
Tel: 432-634-9257 E-mail: lpq@texerra.com 

March 1st, 2010 

Mr. Edward Hansen 
New Mexico Energy, Minerals, & Natural Resources 
Oil Conservation Division, Environmental Bureau 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 

RE: Remediation Termination Request - Addendum 
Rice Operating Company - EME SWD System: Jet. 0-19 
ULQ, Sec19, T20S, R37E 
NMOCD Case Number: 1R427-06 

Sent via E-mail & U.S. Certified Mail w/ Return Receipt No. 7007 0710 0003 0305 3828 

Mr. Hansen: 

This letter is in follow-up to the September 18, 2009 NMOCD request that Rice 
Operating Company (ROC) install and sample an up-gradient and down-gradient 
monitor well at the above-referenced location. Further information can be found in the 
ICP Report and Termination Request submitted to NMOCD for this project on behalf of 
ROC on July 27 t h, 2009. 

The site location is given in Figure 1. On December 15, 2009, ROC installed two 
monitor wells (up-gradient MW-1 and down-gradient MW-2) as approximately shown in 
Figure 2. These were sampled on January 4 t h and 6 t h , 2010 and analyzed for chloride, 
sulfate, TDS and BTEX (Table 1, Appendix). BTEX analytes were below laboratory 
detection limits for samples from both monitor wells. Sulfates were slightly higher in the 
up-gradient monitor well (314 vs. 282 ppm). Chlorides were slightly higher in the down-
gradient monitor well (790 vs. 700 ppm) as were TDS (1,920 vs. 1,870 ppm). 

The slight increases in chlorides and TDS in the down-gradient versus the up-gradient 
monitor wells are consistent with findings presented in the ICP Report referenced 
above: 

• The contributed residual soil chloride concentrations were low (averaging 267 
ppm, Figure 2); 

• The predicted (modeled) maximum increase in groundwater chloride 
concentrations was low (<150 ppm, Figure 3 & Appendix). 



EME Jet. 0-19 

It is also worth noting that a clay infiltration barrier has been installed at this site, which 
would inhibit the downward movement of residual chlorides. 

This site is located within an area of regionally impaired groundwater quality, as 
indicated by the chloride values shown in Figure 4. 

Taken together, we believe that these results indicate that this location and the 
surrounding area have pre-existing groundwater quality impairment, and that the effects 
of past operations of the Jet. 0-19 are insignificant. We, therefore, request that this 
project be granted remediation termination or similar closure status. 

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

We greatly appreciate your consideration of this request. 

Sincerely, 

L. Peter Galusky, Jr. Ph.D. 

Copy: Rice Operating Company 
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EME Jet. 0-19 

Figure 1 - EME Jet. 0-19 location. 
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Figure 2 - Approximate locations of monitor wells and soil bores relative to the former 
junction box. The average field-measured, depth-averaged soil chloride concentrations 
are given for depths 0 to 20 ft bgs (to the water table capillary fringe). The dashed, red 
ellipse approximates the area (of 2,120 sq ft) encompassing average soil chloride 
concentrations greater than 250 ppm. The average soil chloride concentration from the 
sample points within this affected area is 367 ppm. It assumed that the natural 
background depth-averaged soil chloride concentration is 100 ppm. We thus calculate 
the increase in depth-averaged residual soil chlorides due to the former junction box to 
be 267 ppm (367 ppm - 100 ppm). 

Cl- S 0 4 
TDS Benzene Toluene Ethyl Benzene Total 

Xylenes 
MW-1 
(up) 

700 314 1,870 <0.001 <0.001 <0.001 <0.003 

MW-2 
(down) 790 282 1,920 <0.001 <0.001 <0.001 <0.003 

Table 1 - Analyte concentrations (all in ppm) for up-gradient monitor well (MW-1) and 
down-gradient monitor well (MW-2) sampled on January 4 t h and 6 t h , 2010. 
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Figure 3 1 - Estimated change in baseline groundwater chloride concentrations (right 
axes) over time within a hypothetical plume originating at the former junction box and 
extending down-gradient for 250 ft and having a maximum width of 100 ft. The 
maximum anticipated elevation in groundwater chlorides in a reference plume of 250 ft 
in length by 100 ft in width due to the former junction box is less than 150 ppm. 

1 Previously submitted to NMOCD as Figure 8 in ICP Report of 7-27-09. 
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EME Jet. 0-19 

Figure 4 - EME regional groundwater chloride concentrations (in ppm) - 4 quarter, 
2009. Groundwater chloride concentrations exceed 1,000 ppm in the western and east-
southeastern portions of the area shown. Groundwater chloride concentrations in the 
middle section of the region are estimated to range between 250 and 1,000 ppm. The 
location of the EME Jet. 0-19 up-gradient monitor well (MW-1) is shown (indicating 700 
ppm) in the middle section of the map. Data used in this map were taken from Rice 
Operating Company files and from NMOCD public domain records. 
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APPENDIX 

A - Groundwater Chloride Model 

A-1 - Conceptual Rationale 

A-2 - Equations 

B - Groundwater Laboratory Analysis Reports 

B-1 - Up-gradient monitor well (MW-1) inorganic analyses. 

B-2 - Up-gradient monitor well (MW-1) BTEX analyses. 

B-3 - Down-gradient monitor well (MW-2) inorganic analyses. 

B-4 - Down-gradient monitor well (MW-2) BTEX analyses. 
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EME Jet. 0-19 

Appendix A - 1 2 - Groundwater Chloride Model Conceptual Rationale 

2 Previously submitted to NMOCD as Figure 6 in ICP Report of 7-27-09 
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EME Jet. 0-19 

Appendix A-2 3 - Groundwater Chloride Model Equations 

groundwater_chloride_mass_lbs(t) = groundwater_chloride_mass_lbs(t - dt) + 
(chloride_leaching_lbs_per_yr - natural_groundwater_dilution) * dt 
INIT groundwater chloride mass lbs = 0 

INFLOWS: 
chloride leaching lbs per yr = 
(chloride leaching rate/depth to groundwater)*soil chloride mass lbs 
OUTFLOWS: 
natural groundwater dilution = 
groundwater_chloride_mass_lbs*groundwater_dilution_rate 
soil chloride mass lbs(t) = soil_chloride_mass lbs(t - dt) + (-
chloride leaching lbs per yr) * dt 
INIT soil_chloride_mass_lbs = 1,258 

OUTFLOWS: 
chloride leaching lbs per yr = 
(chloride leaching rate/depth to groundwater)*soii chloride mass lbs 
aquifer_porosity = 0.3 
baseline_groundwater_chloride_concentration = 0 
chloride Jeaching_rate = IF(infiltration_barrier_?=0) THEN 2.0 E L S E 2.0/20 
depth to groundwater = 20 
eliptical__plume_length = 250 
eliptical__plume_max_wisth = eliptical_plume_length/2.5 
groundwater_chloride_concentration_ppm = 
119962*(groundwater_chloride_mass_lbs)/(groundwater_pIume_volume*7.5)+baseline_gr 
oundwater_chloride_concentration 
groundwater_Cl_std = 250 
ground water_dilution_rate = 0.1 
groundwater plume volume = 
(3.14*(eliptical_plume_length/2)*(eliptical_plume_max_wisth/2)*groundwater_thickness)* 
aquifer_porosity 
groundwater_thickness = 10 
infiltration_barrier_? = 0 

3 Previously submitted to NMOCD as Figure 7 in ICP Report of 7-27-09 

9 
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ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN. HACK CONDER 
122 WEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date: 01/05/10 Sampling Date: 01/04/10 
Reporting Date: 01/07/10 Sample Type: WATER 
Project Number: NOT GIVEN Sample Condition: COOL & INTACT 
Project Name: EWIE JUNCTION 0-19 Sample Received By: JH 
Project Location: T20S R37E SEC 19 O - LEA CO.. N.M. Analyzed By: HM 

Cl SO., TDS 

LAB NO. SAMPLE ID (mg/L) (mg/L) (mg/L) 

Analysis Date: 01/05/10 01/05/10 01/05/10 
H18984-1 MONITOR WELL #1 700 314 1.870 

Quality Control 500 38.2 NR 
True Value QC 500 40.0 NR 
% Recovery 100 95.4 NR 
Relative Percent Difference 2.0 1.6 3.0 

METHOD: Standard Methods, EPA ' " [ 4 5 0 Q - C I B [ " 375.4- 160.1 [ 
Not accredited for Chloride. Sulfate and TDS. 

Date 

H18984 R!CE 

PLr : 43£ MOTE: Liabi l i ty and Damages. Cardinal 's liability ntvi dtenl 's c t tas lv i . ' letnedv (Ct an;,' claim arising. wr.einEt t*«<*d in contract or tart, shall be limited !a the amount pair! t»y d i -n t lm si is iywis. 
All cJaims, incJudina :ho;.e :'or noci igsnta Ami any ethar i i sus - wtis!52evei snail tte oeeirteo waived un*ess mads ;n w i l i n g arte lecei-.nit bv Cardinal '.-.irhin thirty (30) days af!c-.F caTCfeicn Di the acpltCible 
service. In no =vif i [ irtsl l Cardinal bo feu We fo; incidental o : conseu'jtfniis! 'iifHstg-sS, ind-jdiitg. without I ta i ia jan, :wjsir*»s* inter? options, loss of use, c: ices c i c r i l i i s incurfe:: Uy client. Its subiWfsife*. 
affiliates or successors arising oui ol w related to \r.s performance ot se rv i ce h- iewi r i r r by Cardinal , rsgnrc'loos of whether such ctain is based yp(m any .-rf th * *rx>v-r-i.tatea reasons cw oiiterwrae. Result* 
relate unly to lhe samples ic'enuiiea aDove. f h i ; report 'shall noi tie i«proihKec ^ e i p t in Toil v.itti written opstoval af Cardinal Labo ra to r y . 

Appendix B1 - Up-gradient monitor well (MW-1) inorganic analyses. 

1 A^jyiMuxx 
Chemist / 

t 
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EME Jet. 0-19 

PHOUE (575) 393-2325 • 101 E. MARLAND • HOBBS, NM E32J0 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W. TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 337-1471 

Receiving Dale" 01/05/10 Sampling Date: 01/04/10 
Reporting Date: 01/07/10 Sampie Type: WATER 
Project Number: NOT GIVEN Sample Condition. COOL S INTACT 
Project Name: EME JUNCTION 0-19 Sample Received 3y: JH 
Project Location: T20S-R37E-SEC19 O- LEA CO., NM Analyzed By: ZL 

LAB NUMBE SAMPLE ID 
BENZENE 

(mg/L) 
TOLUENE 

(mg/L) 

ETHYL 
BENZENE 

(mg/L) 

TOTAL 
XYLENES 

(mg/L) 

ANALYSIS DATE 01/05/10 01/05/10 01/06/10 01/06/10 
H13984-1 MONITOR WELL 1 <0.001 <0.001 <0.001 <0.003 

— 

Quality Control 0.044 0.044 -—— 57139 
True Vaiue QC 0.050 0.050 0.050 0.150 
% Recovery 88.0 88.0 90.0 """92.7 
Relative Percent Difference 2.1 2.2 2.1 2.7 

METHOD: EPA SW-846 8021B 

TEXAS NELAP CERTIFICATION T10470439S-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE. 
AND TOTAL XYLENES. / 

f i / 

Chemist ' \ ' Date 

PLEASE MOTE: Liabi l i ty and Damaaas. Can i i iw l ' s srw cfianfs g-du; i - .c rc-nsdy for ony -.(aim c ib iny, v.rt'.-tr.tir K t t t a in K-ntracs ar ;or,. shall be li.fiiiod !0 t iw amour,; pa<o hy cfV»ni [31- analvaaa. 

Ail d a i n ^ l n c ^ j r j o j h ^ f j n { ' r r & ^ n e * a n t f a n v & l f > " ' M " 3 ' 5 ' • v h ' , , * c - 1 - ' ~ r -halt bw de&ined waived umsss made in w i l i nc and recflhfftfl Cardinal within Ihiriy (!0) days after comdel icn of lf>« applfcybfo 
sarvice.iirt n&y«rH«V.-fci Chtt iUtZ be linblc tot indueniaf Of «ns&qi ief l i f5 l damages. Inducing, withou; limliation, bustnsss tni(u:us!ions. loss cf ut)?. nr lo*-; of profits Licurrcid av client, its sL-bstdiiirtas, 
afltfiales or successors arising oui of or f = b l t d to !hs nerfotnwnc- o l STTVWWS heitiunaer by Cardinal, retj.ird'ess of whett'.et Such claim is bas**l upon suy ol tt"o above-siaaio W J - V X I S or otr-erwiM, Results 
rGlalt- only :o ifto anmoles id=nti!i =d nbovt:. Tf i l i rsnon shall not t e ;e&f"0duc<Ki Q.tceiK in full vA&, wn l i -n approval of C a r d i a l Lnawntor i is. 

Appendix B2 - Up-gradient monitor well (MW-1) BTEX analyses. 
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EME Jet. 0-19 

PHONE (575) 333-2323 • 101 E. MARLAND » HOBBS. NM 88240 

LABORATORIES = = = = = = = = = = = _ _ 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 VJEST TAYLOR 
HOBBS, NM 88240 
FAX TO: (575) 397-1471 

Receiving Date: 01/08/10 
Reporting Date: 01/13/10 
Project Number: NOT GIVEN 
Project Name: EME JUNCTION 0-19 
Project Location: T20S R37E SEC19 0~ LEA CO., N.M. 

Sampling Date: 01/06/10 
Sample Type: WATER 
Sample Condition: COOL & INTACT 
Sample Received By: AB 
Analyzed By: HM 

Cl so4 
TDS 

LAB NO. SAMPLE ID (mg/L) (mg/L) (mg/L) 

Analysis Date: 01/11/10 01/11/10 01/10/10 
H19015-1 MONITOR WELL #2 790 282 1,920 

Quality Control 500 39.6 NR 
True Value QC 500 40.0 NR 
% Recovery 100 93.9 NR 
Relative Percent Difference 2.0 3.6 _ -3.0 

METHOD: Standard Methods, EPA " ' j 4500-CI'BT 3 7 * U T 16OT| 
Not accredited for Chloride, Sulfate and TDS. 

FLEAS- NOTE: Liability and Damages. Cnidinnra liability and client's elusive mmedy lot any ciaini utiiing, wh-ther base:; in cor.rrac: or tori, s-hiiH i i - limits! io th~ hinotmi paid by dtenl for analyses 
Alt claims, inducing those for negligence and any oiher cause whatsoever sh*>Q be doomed waived untesa mnrfa in v/ifrns and raeeived av Catdinol within thiily {3D} days after ccmutetion ot the cypi-cobK 
sorviea. in no event snail C.irdin.it be Uarjlc tor Incident! or consequential dnmages, induo'trm, without limitation, business inltii-jpEions, less bf uie, at loss of profits incurteo" by client, its subsidiaries 
affiliates or successors arising out of or related to ths Hcrfcrmancc of uervfeos nc-teunaer sv Cardinal. rcfiardiess ui whether ;ucb cicxm rs bas-K? upon .iny oi fid abfivij-siarad r i^ons oi oltirnvkft Resuili 
ralaw only :o :fic samples idcn:i!iod above. Tfsis report shrill ng! be icprooxca Ciesjil in lull with written asprovof c<; CwdVt.n Laaof.Moriev 

Appendix B3 - Down-gradient monitor well (MW-2) inorganic analyses. 
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EME Jet. 0-19 

PHONE (5751 393-2325 • 101 E. MARLAND • HOBBS, HM 88240 

LABORATORIES 

ANALYTICAL RESULTS FOR 
RICE OPERATING COMPANY 
ATTN: HACK CONDER 
122 W. TAYLOR 
H03BS, NWi 8824C 
FAX TO: (575) 3S7-1471 

Receiving Date: 01/08/10 
Reporting Date: 01/11/10 
Project Number: NOT GIVEN 
Project Name: EME JUNCTION 0-13 
Project Location: T20S-R37E-SEC19 O- LEA CO., NM 

Sampling Date: 01/06/10 
Sample Type: WATER 
Sample Condition: COOL X iNl 
Sample Received Ey: AB 
Analyzed Bv: ZL 

ACT 

LAB NUMBE SAMPLE ID 
BENZENE 

(mg/L) 
TOLUENE 

(mg/L) 

ETHYL 
BENZENE 

(mg/L) 

TOTAL 
XYLENES 

(mg/L) 

ANALYSIS DATE 01/08/10 01/08/10 01/03/10 01/08/10 
H19015-1 MONITOR WELL #2 <0.001 <0.001 <0.001 <0.003 

I 
Quality Control 0.048 ̂  0.046 0.048 0.135 
True Value QC 0.050 0.050 0.050 0.150 
% Recoveiy 96.0 92.0 95.0 90.0 
Relative Percent Difference 2.0 2.1 2.0 2.S 

METHOD: EPA SW-846 8021B 

TEXAS NELAP CERTIFICATION T1047043S8-08-TX FOR BENZENE, TOLUENE, ETHYL BENZENE, 
AND TOTAL XYLENES^/ 

Chemist / " Date 

I -

PLEASE NOTE: L iabi l i ty and Damages.. Card inal 's liability and d i«n i 's e*dusive remedy ta; any dai'm arising, whother ba^ed in con tac t or lan. shall by limited to I h t amount paid Dy dient for analyses 

All dafrns. Uiri^!PC.-ttWrS 'ps j y y j i i 5 e n c e * * n t ' , ! n y Q^ar c a u s - "Ahstso^v^r *ha!l b«* dssnnid waiwro unless mede in wii i inrj snd received hy Card ina l within thirty (30) days after completion of tli« appk:iit>i' 

service. Mit ttt7VMMM>V]W Csrama l l - i habfc lui inck&nttt l or conss^'Jcrilicjl dufl iaues, including, without Ifmiiation, business interruptions, luss of use, cir loss of piolits incurred by client, it3 subsidiaries 

affil iate; or successor?! arising uui «f ot related to live performance services hei«unc*r by Card ina l , icgard'ass ol .'.nether such dai rn is bass*J upon eny of ide ;trmv>:-sUl-d seasons or o iherwis*. Result; 

relate only tc ttie sji inp'es identifies above. Tfiis report shall not he reproduced except in full wtfti •.•.ntton ,-ipprejval of Cardinal Laboratories, 

Appendix B4 - Down-gradient monitor well (MW-2) BTEX analyses. 
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