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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

Mr. Roger Anderson 
NM Oil Conservation Division 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87505-5472 

RIEFUNING (COMPANY 
5 0 1 E A S T M A I N S T R E E T ° P. O . B O X - l S g , 

ARTESIA, NEW MEXICO 88211-0159 

January 13, 1998 | * ' 

FAX 
(505) 746-6410 ACCTG 
(505)746-6155 EXEC 
(505) 748-9077 ENGR 
(505)746-4438 P/L 

RE: FALL 1997 REPORT GROUND WATER SAMPLING AROUND EVAPORATION PONDS 

Dear Roger: 

Enclosed are results from our Fall 1997 sampling of the monitor wells around the evaporation 
ponds. This is on a staggered schedule per your letter of October 2 1 , 1991. The following is a 
summary of field observations: 

Several of these wells have been paired with deep wells. Therefore, you will notice that OCD-
2 has become OCD-2A and MW-2 has become MW-2A and so on as needed. The deep wells are 
labeled as OCD-2B and so on. Also, the day these wells were sampled, our ph-Temperature Meter 
was not working. We have ordered a new one and will get those parameters on the next sampling 
event. Finally, the conductivities that were recorded were well below the historic numbers. We are 
checking this meter to see if it is correct. 

Ground water EC 
Well # ft amsL EH umhos Deg. C Description 

MW-1 3301.72 NA 12700 NA Slight Odor 
MW-2A 3301.18 NA 6530 NA Odor 
MW-3 3299.93 NA 5150 NA Moderate odor, Brown 
MW-4 3299.73 NA 3830 NA Mod. Odor 
MW-5A 3298.77 NA 7120 NA Odor, Silty 
OCD-2A 3300.13 NA 6630 NA Odor 
OCD-4 3299.00 NA 7960 NA Murky, odor 
OCD-6 3298.37 NA 7140 NA Brown, Mild odor 
OCD-8A 3298.81 NA 6220 NA Brown 

If you have any questions, please contact me at 748-3311, extension 281. 

Respectfully yours, 
NAVAJO REFINING CO. 

Darrell Moore 
Environmental Mgr. for Watre and Waste 

Encl. 

An Independent Refinery Serving ... NEW MEXICO ° ARIZONA ° WEST TEXAS 



illliiilRACEANALYSlS, iNcJiiiiLLL 
6701 Aberdeen Avenue, Suite 9 
4725 Ripley Avenue, Suite A 

December 19, 1997 
Receiving Date: 11/29/97 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

Lubbock, Texas 79424 800-378-1296 
El Paso, Texas 79922 888*588-3443 

E-Mail: iab@traceanalysis.com 

806-794-1296 
915-585-3443 

FAX 806-794-1298 
FAX 915-585-4944 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

Extraction Date: 12/05/97 
Analysis Date: 12/08/97 
Sampling Date: 11/25/97 
Sample Condition: Intact & Cool 
Sample Received by: RW 
Project Name: Semi-Annual Evap. 

Ponds 

TCLP Semi-Volatiles 
(mg/L) 

Reporting 
Limit 

Method 
Blank 

T86283 
MW-4 QC RPD %EA %IA 

1 -methyl-napthalene 
Naphthalene 

0.001 
0.001 

ND 
ND 

ND 
ND 

Surrogates 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d 14 

% RECOVERY 

16* 
10 
74 
86 
80 
88 

*Surrogate recovery out of standard range due to matrix effect. 
ND - Not Detected 

Methods: EPA SW 846-3510, 8270. 
CHEMIST: RP/HW 

Director, Dr. Blair Leftwich DATE 
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FAX 

K M M N G C O M F A M Y (505)746-6410ACCTG 

(505) 746-6155 EXEC 
(505) 748-9077 ENGR 

5 0 1 E A S T M A I N S T R E E T ° P. O . B O X 159 (505) 746-4438 P/L 
ARTESIA, NEW MEXICO 88211-0159 

June 27, 1997 

Mr. Roger Anderson ; |; 

NM Oil Conservation Division * . . _ , . . ' , , , „ ; " - ' , .. . ; 
Environmental Bureau ;.. . " r L J j ^ l ^ - ^ ' ^ ' J ' ^ l l - J 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87501 

RE: SPRING 1997 REPORT GROUND WATER SAMPLING AROUND EVAPORATION PONDS 

Dear Roger: 

Enclosed are results from our Spring 1997 sampling of the monitor wells around the 
evaporation ponds. This is on a staggered schedule per your letter of October 2 1 , 1 9 9 1 . 

Several of these wells have been paired wi th deep wells. Therefore, you will notice that 
OCD-2 has become OCD-2A and MW-2 has become MW-2A and so on as needed. The deep wells 
are labeled as OCD-2B and so on. The following is a summary of field data: 

Ground water EC 
Well # ft amsL pH umhos Deg. C Description 
MW-6A 3298.87 7.6 8,190 20 Mod. Odor 
OCD-1 3301.76 7.4 9,820 20 Mod. Odor 
OCD-3 3298.67 7.6 9,790 21 Mod. Odor 
OCD-5 3297.08 7.5 10,250 21 Odor 
OCD-7AR 3299.57 7.6 10,300 21 Murky, odor 
MW-5A 3297.82 7.4 13,500 21 Lt Brown, odor 
MW-3 3298.51 7.5 9,890 21 Odor 
MW-7A 3297.48 7.4 9,250 21 Mod. Odor 
MW-4 3298.33 7.5 8,200 21 Mod. Odor 

If you have any questions, please contact me at 7 4 8 - 3 3 1 1 , extension 362. 

Regards, 
NAVAJO REFINING COMPANY 

Bryan Madrid 
Environmental Specialist 

Encl. 
cc: USEPA 

62905278 

An Independent Refinery Serving ... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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6701 Abcracwi Avenue 

Lubbock, Texns /9474 

806-794-1296 

FAX SD6»7g4»1298 

P . o z 

PAH 

ANJ^VXCAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: D a r r e l l Mnnrfl 

501 E. Main 

Ar t e s i a , NH $0210 

Reporting TV4245 

Jmis 24, l$i>7 

Receiving Datei 05/23/97 
Sample Type: water 
Sampling Dater 05/19/97 
Sample Condition: I & C 
Sample Received by: JH 
Project Location* Artesia, NH 
Project Nwnst semi-Annual 

Evaporation Ponds 

Extraction Date: OS/26/97 

8270 Compounds (mg/L) Limit MW-4 QC RPD *EA 

Naphthalene 0.01 ND 75 14 67 94 

2-methylnaphthalene 0.01 ND — ... 

1 - me t hy liuph th»l«ne 0.01 ND --- ... 

ND • Not Detected 

Nitrobenzene-d5 gtfRR 

2-Fluorobiphenyl SURR 

Teifc>lienyl-dl4 SURR 

% RECOVERY 

94 

94 

100 

*N0TE: Elevated reporting limit due to sample matrix interference, 

METHODSt SPA SW 846-8270, 3510. 

CHEMIST: HC/CC 

Director, Dr. Blair Leftwich DATR 

j L IIJIITRACEANALYSIS, INC JlLiLliil ii 
A Laboratory 'or Advanced EivironmonUil HHsearch and AnLiIŷ is; 

li 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

80G» 794-1230 

FAX 806*794» 1298 

P - 0 3 

PAH 

AN^^TICAIi RESULTS FOR 
NAVAJO REFINING COMPANY 
Attent ionJ D a r r a i l Moora 
501 E . Main 
A r t e s i a , NH 88310 

Key uc'ting T71244 

Juuu 24, 1S$7 

Receiving Date: 05/23/97 
Sample Type: Water 
Sampling Date* 05/19/97 
Sample Condition: I & C 
Sample Received byt JH 
Project Location: Artesia, NM 
Project Name: Semi-Annual 

Evaporation Ponds 

Extraction Date: 05/26/97 

Analysis Date: 05/28/97 

8270 Compounds (mg/L) Limit MW-6 A QC RPD %EA %IA 

Naphthalene 

2-methylnaphthalene 

1 - ma r.hyl n A ph t ha 1 ene 

0.01 ND 75 14 67 94 Naphthalene 

2-methylnaphthalene 

1 - ma r.hyl n A ph t ha 1 ene 

0.01 

0.01 

ND 

67 94 Naphthalene 

2-methylnaphthalene 

1 - ma r.hyl n A ph t ha 1 ene 

0.01 

0.01 ND ... 

67 94 

ND • Not Detected 

* FRCflVRHY 

Nitrobenzene-d5 SURR 95 

2-Fluorobiphenyl SURR 94 

Terphenyl-dl4 SURR 102 

*N0TE« Elevated reporting limit due to sample matrix 

METHODS« BPA SW 846-8270, 3510. 

CHEMIST: HC/CC 

AI ahoratory for Advarcoc! Envirunrnuntat Research and Analysis 1 

I 
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6701 Aberdeen Avenue 
Lubbock. Texas 7M1<\ 
80Ei-794»1Z9fi 

FAX m*m»\m 
June 24,1997 
Receiving Date: 06/03/97 
Sample Type; Catalyst 
Project No: NA 
Project Location: Artesia, NM 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

Extraction Date: 06/03/97 
Analysis Date: 06/06/97 
Sampling Date 06/02/97 
Sample Condition: I & C 
Sample Received by: JH 
Project Name: NA 

TCLP Semi-Volatiles EPA Reporting T74833 
(mg/L) Limit Limit Sulfur Guard QC RPD %EA %IA 

Pyridine 6.0 006 ND 87 1 37 109 
1,4-Dichlorobenzene 75 0.05 ND 78 12 47 58 
o-Creaol 200.0 0.05 ND 78 13 00 98 
m.p-Cresol 200.0 0.05 ND 73 14 53 91 
Total Cresol 200.0 005 ND — 
Hexachloroethane 3.0 0.05 ND 78 14 51 98 
NiUubeuzene 2.0 0.05 ND 75 14 5f y4 
Hexachlorobutadiene 0.5 0.05 ND 79 13 57 99 
2,4,6-Trichloroph.enoi 2.0 0.05 ND 73 14 61 91 
2,4,5-Trichlorophenol 400.0 0.05 ND 74 15 62 93 
2,4-Dinitrotoluene 0.13 0,05 ND 79 8 69 99 
2,4-D 10.0 0.05 ND 78 3 49 98 
Hexachlorobenzene 0,13 0.05 ND 78 4 81 98 
2,4,5-TP 1.0 0.05 ND 74 0 51 CM 
Pentachlorophenol 100.0 0.05 ND 70 6 77 88 
Chlordane 0.03 0.001 ND 0.052 5 93 104 
Toxaphene 0.5 0.05 ND 2.11 25 139 106 
Lindane 0.4 0.001 ND 0.027 5 97 108 
Heptachlor 0.008 0.001 ND 0.026 5 90 104 
Heptachlor epoxide 0.008 0.001 ND 0.027 5 93 108 
Total Heptachlor 0.008 0.001 ND —, ... 

108 

Endrin 0.02 0,001 ND 0.0535 3 122 107 
Methoxychlor 10.0 0.1 ND 0.29 5 too 116 

Surrogates 
2-Fluoropheno! 
Phenol-d6 
Nrtrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d14 

% RECOVERY 

53 
43 
84 
88 
88 
103 

Methods: EPA SW 846-1311, 8270, 8080. 
CHEMIST: HC/CC 
ND - Not Detected 

Director, Dr. Blair Leftwich DATE 

Jjilijj lllll L lili-TRACBANALYSIS, INC illllllii 
AI aboratory for Advanced knvinmnw.ntai Research and Analvsii 



a L i n - 2 5 - 9 7 0 7 : 4 9 A P . c 

6701 Aberdeen Avenue 

lubbouk, I exas 79424 

FAX BOB*794»1790 

June 24, 1997 
Receiving Date: 06/03/97 
Sample Type: Catalyst 
Project No: NA 
Project Location: Artesia. NM 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

Extraction Date: 06/08/97 
Analysis Date: 06/14/97 
Sampling Date: 06/02/97 
Sample Condition: I & C 
Sample Received by: JH 
Project Name: NA 

TCLP VOLATILES (mg/L) 
EPA 
LIMIT 

Reporting 
Limit 

T74833 
Gulfur Guard 

QC RPD %EA %IA 

Vinyl chloride 0.20 0.1 ND 0.095 I 114 95 
1,1-Dichloroethene 0.70 0.1 ND 0.098 2 112 98 
Methyl Ethyl Ketone 200.0 1.0 ND 0098 'I ioy 
Chloroform 6.00 0.1 ND 0.096 1 118 96 
1,2-Dichloroethane U.bU 0.1 ND 0.097 2 116 97 
Benzene 0.50 0.1 8.0 0,097 1 116 97 
Carbon Tetrachloride 0.50 0,1 ND 0.097 4 117 97 
Trichloroethene 0.50 0,1 ND 0.096 2 116 96 
Tetrachloroethene 0.70 0.1 ND 0.093 2 112 93 
Chlorobenzene 100.00 0.1 ND 0.097 3 107 97 
1,4-Dichlorobenzene 7.50 0.1 ND 0.092 1 108 92 

SURROGATES % Recovery 
Dibromofluoromethanft 104 
Toluene-d8 103 
4-Rromorkiorobenzene 102 

ND = Not Detected 

METHODS. EPASW848-1311, 8260 
CHEMIST. RP 

Director, Dr. Blair Leftwich DATE 

1 Llilili-Tl̂ ACEANALYSlS, INC 
A Laboratory for Advancwil krivironmental Research and Analysij: 



TELEPHONE 
(505)748-3311 

EASYLINK 
62905278 

CONSERVATION D!V!P!0?>!j 

Mr. Roger Anderson 
NM Oil Conservation Division 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87501 

K O T M N G COMPANY 

501 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 
February 3, 1997 

FAX 
(505) 746-6410 ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

CERTIFIED MAIL/RETURN RECEIPT 
P 355 936 392 

RE: FALL 1996 REPORT GROUND WATER SAMPLING AROUND EVAPORATION PONDS 

Dear Roger: 

Enclosed are results from our Fall 1996 sampling of the monitor wells around the evaporation 
ponds. This is on a staggered schedule per your letter of October 2 1 , 1 9 9 1 . 

Several of these wells have been paired wi th deep wells. Therefore, you will notice that OCD-
2 has become OCD-2A and MW-2 has become MW-2A and so on as needed. The deep wells are 
labeled as OCD-2B and so on. The fol lowing is a summary of field data: 

Ground water EC 
Well # f t amsL m umhos Deg. C Description 
MW-1 3301.40 8.9 11,680 20 Sit Odor 
MW-2A 3299.97 7.8 11,400 20 Mod. Odor, 
MW-3 3298.45 6.9 7,500 20 Mod. Odor, 
MW-5A 3297.62 7.6 9,260 20 Hvy Odor 
OCD-2A 3298.82 7.0 11,650 20 Odor 
OCD-4 3298.07 7.1 12,450 20 Odor 
OCD-6 3297.47 6.9 10, 050 20 Odor 
OCD-8 3297.43 6.8 8,880 20 Mod. Odor 
MW-4A 3300.57 7.4 5,980 20 Sit. Odor 

If you have any questions, please contact me at 7 4 8 - 3 3 1 1 , extension 2 8 1 . 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 

Sr. Environmental Specialist 

Encl. 
cc: USEPA- p 355 936 391 

An Independent Refinery Serving... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806•794*1296 

FAX 806»794»1298 

PAH 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

Reporting T65102 

January 17, 1997 

Receiving Date: 12/27/96 

Sample Type: Water 

Sampling Date: 12/26/96 

Sample Condition: I fi C 

Sample Received by: SH 

Proj. Loc: Evaporation Ponds 

Extraction Date: 01/06/97 

Analysis Date: 01/06/97 

8270 Compounds (mg/L) Limit MW-4 A QC RPD %EA %IA 

Naphthalene 

1- methylnaphthalene 

2- methylnaphthalene 

0.001 ND 75 4 72 94 Naphthalene 

1- methylnaphthalene 

2- methylnaphthalene 

0.001 0.001 

Naphthalene 

1- methylnaphthalene 

2- methylnaphthalene 0.001 ND 

ND Not Detected 

% RECOVERY 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

Terphenyl-dl4 SURR 

77 

81 

113 

METHODS: EPA SW 846-8270, 3510. 

CHEMIST: RD/CC 

Director, Dr. B l a i r Leftwich 

Director, Dr. Bruce McDonell 
DATE 

liUjjW^ INC JlllillJiy 
ratory for Advanced Environmental Research ani^Jiilysis 

LU 
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TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 J J J J J I 

1EFIMMG COMPANY 

501 E A S T M A I N S T R E E T ° P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-641OACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

'R 9 
July 23, 1996 

Mr. Roger Anderson CERTIFIED MAIL/RETURN RECEIPT 
NM Oil Conservation Division p 274 899 424 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87501 

RE: SPRING 1996 REPORT GROUND WATER SAMPLING AROUND EVAPORATION PONDS 

Dear Roger: 

Enclosed are results from our Spring 1996 sampling of the monitor wells around the 
evaporation ponds. This is on a staggered schedule per your letter of October 2 1 , 1991. 

Several of these wells have been paired with deep wells. Therefore, you will notice that OCD-
2 has become OCD-2A and MW-2 has become MW-2A and so on as needed. The deep wells are 
labeled as OCD-2B and so on. The following is a summary of field data: 

Ground water EC 
Well # ft amsL PU umhos Deg. C Description 
MW-6 3298.32 8.8 3,680 20 Mod. Odor 
OCD-1 3301.75 7.6 7,950 20 Mod. Odor, 
OCD-3 3298.48 7.6 9,650 21 Mod. Odor, 
OCD-5 3297.66 7.8 10,050 21 Odor 
OCD-7 3298.82 8.2 4 ,630 21 Murky, odor 
MW-5 3297.32 7.5 11,500 21 Lt Brown, odor 
MW-3 3297.99 7.6 5,500 21 Odor 
MW-7 3297-15 7.6 8,000 21 Mod. Odor 

If you have any questions, please contact me at 748-3311, extension 281. 

Regards, 
NAVAJO REFINING COMPANY 

Darrell Moore 

Sr. Environmental Specialist 

Encl. 
cc: USEPA CERTIFIED MAIL/RETURN RECEIPT P 274 899 425 

An Independent Refinery Serving... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX 806«794«1298 

FIELD CODE: MW-6 

TA #: T53576 

Ajj^YTTCAL RESULTS FOR 
NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 £. Main 
Artesia, NM 88210 June 18,1996 

Receiving Date: 06/05/96 

Sample Type: Water 

Sampling Date: 06/03/96 

Sample Condition: I & C 

Sample Received by: SH 

Project Location: Artesia, NM 

Project Name: Semi-Annual Evap. 

Ponds 

Extraction Date: 06/06/96 

Analysis Date: 06/07/96 

Reporting Concentration 

8270 Compounds Limit (mg/L) QC RPD %EA %IA 

Naphthalene 

2-Mcthylnaphthalene 

0.001 ND Naphthalene 

2-Mcthylnaphthalene 0.001 ND 

% RECOVERY 

2-Fluorophenol SURR 71 

Phenol-d6 SURR 55 

Nitrobenzene-d5 SURR 100 

2 -F luo rob ipheny l SURR 102 

2 ,4 ,6 -Tr ibromophenol SURR 93 

Terpheny1-dl4 SURR 72* 

•NOTE: Surrogate Recovery out of range. 

ND= NOT DETECTED 

METHOD: EPA SW 846-8270, 3510. 

CHEMIST: RD/CC 

S-tg-fS 
D i r e c t o r , Dr. B l a i r L e f t w i c h 

D i r e c t o r , Dr. Bruce McDonell 

Date 

ill I'ILLTMCEAKALYSIS, iNcJJllilJ^ 
A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794«1296 

FAX 806*794* 1298 ANALYTICAL RESULTS FOR 

NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

June 18, 1996 
Receiving Date: 06/05/96 
Sample Type: Water 
Pr o j e c t No: NA 
Proj e c t Location: A r t e s i a , NM 

FIELD COOE: MW-6 
TA#: 153576 

Prep Date: 06/11/96 
Analysis Date: 06/11/96 
Sampling Date: 06/03/96 
Sample Condition: I n t a c t & Cool 
Sample Received by: SH 
Proj e c t Name: Semi-Annual Evap. 

Ponds 

8260 Compounds 
Concentrat i o n 

(ug/L) 

Reporting 
L i m i t 

Benzene 
Toluene 
Ethylbenzene 
m & p-Xylene 
o-Xylene 
MTBE 

ND 
4 
5 
2 
9 
ND 

SURROGATES RECOVERY 

Dibromofluoromethane 100 
Toluene-d8 99 
4-Bromofluorobenzene 101 

ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8260. 
CHEMIST: RP 

fig /-te-U 
D i r e c t o r , Dr. B l a i r L e f t w i c h Date 
Director, Dr. Bruce McDonell 

A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806«794»1296 

FAX 806*794* 1298 ANALYTICAL RESULTS FOR 

NAVAJO REFINING COMPANY 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

June 18, 1996 
Receiving Date: 06/05/96 
Sample Type: Water 
Project No: NA 
Project Location: Artesia, NM 

FIELD CODE: MW-5 
TA#s T53581 

8260 Compounds 

Prep Date: 06/11/96 
Analysis Date: 06/11/96 
Sampling Date: 06/03/96 
Sample Condition: Intact & Cool 
Sample Received by: SH 
Project Name: Semi-Annual Evap. 

Ponds 

Concentration Reporting 
(ug/L) Limit 

Benzene 8 1 
Toluene 15 1 
Ethylbenzene 2 1 
m & p-Xylene 32 1 
o-Xylene 2 1 
MTBE ND 1 

SURROGATES RECOVERY 

Dibromofluoromethane 101 
Toluene-d8 98 
4-Bromofluorobenzene 107 

ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8260. 
CHEMIST: RP 

Director, Dr. B l a i r Leftwich 
Director, Dr. Bruce McDonell 

III iLMJ 

Date 

ililiTRACE^ INC l LJ .Juillil Lli 
A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794«1296 

FAX806«794»1298 ANALYTICAL RESULTS FOR 

NAVAJO REFINING COMPANY 

A t t e n t i o n : D a r r e l l Moore 

501 E. Main 

A r t e s i a , NM 88210 

June 18, 1996 
Receiving Date: 06/05/96 
Sample Type: Water 
Proj e c t No: NA 

Project Location: A r t e s i a , NM 

FIELD CODE: MW-3 
TA#: T53582 

8260 Compounds 

Prep Date: 06/11/96 
Analysis Date: 06/11/96 
Sampling Date: 06/03/96 
Sample Condition: I n t a c t & Cool 
Sample Received by: SH 
Pr o j e c t Name: Semi-Annual Evap. 

Ponds 

Concentration Reporting 
(ug/L) L i m i t 

Benzene 3 1 
Toluene 2 1 
Ethylbenzene 5 1 
m & p-Xylene 2 1 

o-Xylene 6 1 
MTBE ND 1 

SURROGATES RECOVERY 

Dibromofluoromethane 98 

Toluene-d8 100 

4-Bromofluorobenzene 101 

ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8260. 

CHEMIST: RP 

D i r e c t o r , Dr. B l a i r L e f t w i c h Date 

D i r e c t o r , Dr. Bruce McDonell 

A Laboratory for Advanced Environmental Research and Analysis 



6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX 806»794» 1298 ANALYTICAL RESULTS FOR 
NAVAJO REFINING COMPANY 
A t t e n t i o n : D a r r e l l Moore 
501 E. Main 
A r t e s i a , NM 88210 

June 18, 1996 
Receiving Date: 06/05/96 
Sample Type: Water 
Pr o j e c t No: NA 
Proj e c t Location: A r t e s i a , NM 

FIELD CODE: MW-7 

TA#: Z53583 

8260 Compounds 

Prep Date: 06/11/96 
Analysis Date: 06/11/96 
Sampling Date: 06/03/96 
Sample Condition: I n t a c t & Cool 
Sample Received by: SH 
Proj e c t Name: Semi-Annual Evap. 

Ponds 

Concentration Reporting 
(ug/L) L i m i t 

Benzene 2 1 
Toluene ND 1 
Ethylbenzene ND 1 
m & p-Xylene ND 1 

o-Xylene ND 1 
MTBE ND 1 

SURROGATES RECOVERY 

Dibromofluoromethane 97 
Toluene-d8 100 

4-Bromofluorobenzene 99 

ND = Not Detected 

METHODS: EPA SW 846-5030; EPA 8260. 

CHEMIST: RP 

D i r e c t o r , Dr. B l a i r L e f t w i c h 

D i r e c t o r , Dr. Bruce McDonell 

Date 

JLu JJIILIRACEANALYSIS, INC JUIL LUL 
A Laboratory for Advanced Environmental Research and Analysis 





On 

TELEPHONE 
(505)748-3311 

EASYLINK 
62905278 

Mm REFINING COMPJ 
Ju ly 3 1 , 1 9 9 5 

5 0 1 E A S T M A I N S T R E E T • P. O . B O X 159 
ARTESIA, NEW MEXICO 88211-0159 

' FAX 
> (505)746-6410 ACCTG 
* (50&)/7/46$15c>B<EC 

(505) 748-9077 BMG R 
(505) 746-4438 P / L 

Mr. Roger Anderson 
NM Oil Conservation Division 
Environmental Bureau 
Oil Conservation Division 
2040 S. Pacheco St. 
Santa Fe, NM 87501 

RE: SPRING 1995 REPORT GROUND WATER SAMPLING AROUND EVAPORATION PONDS 

Dear Roger: 

Enclosed are results from our Spring 1995 sampling of the monitor wells around the 
evaporation ponds. This is on a staggered schedule per your letter of October 2 1 , 1991. The 
following is a summary of field observations: 

Several of these wells have been paired with deep wells. Therefore, you will notice that OCD-
2 has become OCD-2A and MW-2 has become MW-2A and so on as needed. The deep wells are 
labeled as OCD-2B and so on. 

Ground water EC 
Well # ft amsL fiH umhos Deg. C Description 
MW-3 3301.08 7.2 6660 22 Moderate odor 
MW-4A 3300.27 7.3 7520 21 Mod. Odor, , Turbid 
MW-5A 3299.54 7.2 15400 21 Odor, Silty, Turbid 
MW-6A 3302.09 7.6 4280 22 Odor,Murky 
MW-7A 3300.83 7.2 12000 22 Murky, odor 
OCD-1 3300.97 7.4 11200 22 Brown, Mild odor 
OCD-3 3299.98 7.7 17800 21 Brown,Turbid 
OCD-5 3300.34 7.7 16900 22 Odor 
OCD-7AR 3301.01 7.4 10700 22 Strong odor, 

If you have any questions, please contact me at 748-3311, extension 281. 

Regards, 

NAVAJO REFINING COMPANY 

Darrell Moore 

Sr. Environmental Specialist 

Encl. 

An Independent Refinery Serving ... NEW MEXICO • ARIZONA • WEST TEXAS 



Inorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

lnter-^untain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station. Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

BTEX 
AROMATIC VOLATILE ORGANICS 

Client: 

Project Name: 

Sample ID: 

Sample Number: 

Sample Matrix: 

Preservative: 

Condition: 

NAVAJO REFINING COMPANY 

RFI-Phase III / Artesia, NM 

M W - 3 

0695G00957 

Water 

Cool, HCI 

Intact, pH < 2 

Report Date: . 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Time Analyzed: 

Analyte 

Concentration 

{ug/L) 

Detection Limit 
(ug/L) 

Benzene ND 17 

Toluene ND 17 

Ethylbenzene 18 17 

p.m-Xylene ND 17 

o-Xylene 30 17 

07/05/95 
06/21/95 
06/24/95 
07/05/95 
07/05/95 
3:02 PM 

ND - Analyte not detected at stated detection limit. 

Quality Control: 

Surroqate 

a,a,a-Trifluorotoluene 

Bromofluorobenzene 

Percent Recovery 

1 3 1 % 

9 9 % 

Acceptance Limits 

75 - 125% 

70 - 120% 

Reference: 

Method 5030, Purge and Trap. 
Method 8020 , Aromatic Volatile Organics. 
SW-846, Test Methods for Evaluating Solid Waste, United States 
Environmental Protection Agency, Final Update I, July 1992. 

Comments: Matrix Interference resulted in high recovery of a,a,a- Trifluorotoluene. 



Inter-lffountain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183 SH 30 College Station, Texas 77845 3304 Longmire Drive College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-3 
Lab ID: 0495W05650/0695G00957 Report Date: 07/11/95 
Matrix: Water Receipt Date: 06/26/95 
Condition: Intact Sample Date: 06/21/95 

Parameter Concentration POL Method 

pH (Lab) 7.2 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 6660 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 5250 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 317 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 1860 mg/L 1 Calculation 
Fluoride 3.0 mg/L 0.1 EPA 340.2 

:::¥?:;iv:£¥:¥:w 

Calcium 499 mg/L 24.90 meq/L 1mg/L SW-846 601 OA 
Magnesium 148 mg/L 12.21 meq/L 1mg/L SW-846 601 OA 
Potassium 10 mg/L 0.26 meq/L 1mg/L SW-846 601 OA 
Sodium 935 mg/L 40.67 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 387 mg/L 6.34 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 1090 mg/L 30.72 meq/L 1mg/L SW-846 9251 
Sulfate 2060 mg/L 42.87 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 78.0^ I meq/L N/A Calculation 
Major Anion Sum 79.93 meq/L N/A Calculation 
Cation/Anion Balance -1.20 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March. 1983. 

Reviewed By: 

Supervisor, Water Laboratory 



Xrrv! lnter-0>untain Laboratories, Inc. 
Inorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

Quality Control: 

Artesia, NM Report Date: 
MW-4A Date Sampled: 
0695G00981 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 Time Analyzed: 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene 0.015 0.005 

Toluene 0.008 0.005 

Ethylbenzene 0.019 0.005 

m,p-Xylene 0.008 0.005 

o-Xylene 0.028 0.005 

Methyl ethyl ketone 0.012 0.020 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
1,2-Dichloroethane-d4 99% 86-118% 
Toluene-d8 103% 88-110% 
Bromofluorobenzene 1418% 86-115% 

07/18/95 
06/28/95 
06/30/95 
07/11/95 
07/11/95 
11:07 PM 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

Comments: A capillary column is used instead of a packed column as in the reference above. 
One surrogate recovery is out of acceptance limit due to matrix interference. 

Analyst ' Review 



JLmi lnter-£>untain Laboratories, Inc. 
Inorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

EPA Me thod 8270 

SEMIVOLATILE ORGANIC C O M P O U N D S 

Client: N A V A J O REFINING COMPANY 
Project: Artesia, NM 
Sample ID: MW-4A 
Laboratory ID: 0695G00981 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

07/03/95 
06/28/95 
06/30/95 
06/30/95 
07/03/95 
11:34 AM 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.050 
Acenaphthylene ND 0.050 
Anthracene ND 0.050 
Benzo(a)anthracene ND 0.050 
Benzo(b)fluoranthene ND 0.050 
Benzo(k)fluoranthene ND 0.050 
Benzo(g,h,i)perylene ND 0.050 
Benzo (a) pyrene ND 0.050 
Benzoic acid ND 0.050 
Benzyl alcohol ND 0.050 
Bis(2-chloroethoxy)methane ND 0.050 
Bis(2-chloroethyl)ether ND 0.050 
Bis(2-chloroisopropyl)ether ND 0.125 
Bis(2-ethylhexyl)phthalate ND 0.125 
4-Bromophenyl phenyl ether ND 0.050 
Butyl benzyl phthalate ND 0.050 
p - Chloroaniline ND 0.050 
p - Chloro - m - cresol ND 0.050 
2 - Chloronaphthalene ND 0.050 
2 - Chlorophenol ND 0.050 
4-Chlorophenyl phenyl ether ND 0.050 
Chrysene ND 0.050 
o - Cresol ND 0.050 
m,p - Cresol ND 0.050 
Di - n - butylphthalate ND 0.125 
Dibenz(a,h)anthracene ND 0.050 
o - Dichlorobenzene ND 0.050 
m - Dichlorobenzene ND 0.050 
p - Dichlorobenzene ND 0.050 
3,3 - Dichlorobenzidine ND 0.050 
2,4 - Dichlorophenol ND 0.050 
Diethyl phthalate ND 0.050 
2,4 - Dimethylphenol ND 0.050 
Dimethyl phthalate ND 0.050 

ND - Analyte not detected at stated limit of detection 



Inni lnter-4buntain Laboratories, Inc. 
Inorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 PAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS Page 2 

Client: NAVAJO REFINING COMPANY 
Project: Artesia, NM Report Date: 07/03/95 
Sample ID: MW-4A Date Sampled: 06/28/95 
Laboratory ID: 0695G00981 Date Analyzed: 07/03/95 

Concentration Detection Limit 
Analyte (mg/L) 

4,6 - Dinitro -2- methylphenol ND 0.125 
2,4 - Dinitrophenol ND 0.125 
2,4 - Dinitrotoluene ND 0.050 
2,6 - Dinitrotoluene ND 0.050 
Di-n-octyl phthalate ND 0.125 
Fluoranthene ND 0.050 
Fluorene ND 0.050 
Hexachlorobenzene ND 0.050 
Hexachlorocyclopentadiene ND 0.125 
Hexachloroethane ND 0.050 
Hexachlorobutadiene ND 0.050 
ldeno(1,2,3-cd)pyrene ND 0.050 
Isophorone ND 0.050 
2 - Methylnaphthalene ND 0.050 
Naphthalene ND 0.050 
Mono-Naphthalene ND 0.050 
o - Nitroaniline ND 0.050 
m - Nitroaniline ND 0.050 
p - Nitroaniline ND 0.050 
Nitrobenzene ND 0.050 
o - Nitrophenol ND 0.050 
p - Nitrophenol ND 0.050 
n - Nitrosodimethylamine ND 0.050 
n - Nitrosodiphenylamine ND 0.050 
n-Nitroso-di-n-propylamine ND 0.050 
Pentachlorophenol ND 0.125 
Phenanthrene ND 0.050 
Phenol ND 0.050 
Pyrene ND 0.050 
1,2,4 - Trichlorobenzene ND 0.050 
2,4,5 - Trichlorophenol ND 0.050 
2,4,6 - Trichlorophenol ND 0.050 

ND - Analyte not detected at stated limit of detection 



I m i • 
Inorganics Laboratory 
11183SH30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-^untain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

EPA M e t h o d 8270 

SEMIVOLATILE HYDROCARBONS 

ADDITIONAL DETECTED COMPOUNDS 

Page 3 

Client: NAVAJO REFINING COMPANY 
Project: Artesia, NM 
Sample ID: MW-4A 
Laboratory ID: 0695G00981 

Report Date: 07/03/95 
Date Sampled: 06/28/95 
Date Analyzed: 07/03/95 

Tentative 

Identification 

Retention Time 

(Minutes) 

Concentration 

(mg/L) 
Unknown hydrocarbon 
Hydrocarbon envelope 

8.65 
7-29 

0.29 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: 
Surroqate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery Acceptance Limits 
64% 21-110% 
68% 10-110% 
91% 35-114% 

124% 43-116% 
95% 10-123% 
140% 33-141% 

References: 
Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

Comments: 

Analyst X Review ^ 



inter-^fruntain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183 SH 30 College Station. Texas 77845 3304 Longmire Drive College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-4A 
Lab ID: 0495W05736/0695G00981 Report Date: 07/13/95 
Matrix: Water Receipt Date: 06/30/95 
Condition: Intact Sample Date: 06/28/95 

Parameter Concentration POL Method 

pH (Lab) 7.3 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 7520 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 5750 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 247 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 1820 mg/L 1 Calculation 
Fluoride 1.9 mg/L 0.1 EPA 340.2 

Calcium 472 mg/L 23.55 meq/L 1mg/L SW-846 601 OA 
Magnesium 157 mg/L 12.92 meq/L 1mg/L SW-846 601 OA 
Potassium 2 mg/L 0.06 meq/L 1mg/L SW-846 601 OA 
Sodium 1250 mg/L 54.50 meq/L 1 mg/L SW-846 601 OA 
Bicarbonate 301 mg/L 4.93 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 1630 mg/L 46.07 meq/L 1 mg/L SW-846 9251 
Sulfate 1820 mg/L 37.91 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 91.03 meq/L N/A Calculation 
Major Anion Sum 88.90 meq/L N/A Calculation 
Cation/Anion Balance 1.18 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

Robert Alford 7 / 

Supervisor, Water Laboratory 



Imi # 
Inorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-^untain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

BTEX 

AROMATIC VOLATILE ORGANICS 

Client: 

Project Name: 

Sample ID: 

Sample Number: 

Sample Matrix: 

Preservative: 

Condit ion: 

NAVAJO REFINING COMPANY 

RFI-Phase III / Artesia, NM 

MW - 5A 

0695G00956 

Water 

Cool, HCI 

Intact, pH < 2 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Time Analyzed: 

Analyte 
Concentration 

lug/L) 
Detection Limit 

lug/L) 

Benzene ND 5.0 

Toluene 34 5.0 

Ethylbenzene 6.0 5.0 

p,m-Xylene 50 5.0 

o-Xylene ND 5.0 

07/05/95 
06/21/95 
06/24/95 
07/05/95 
07/05/95 
12:04 PM 

ND - Analyte not detected at stated detection limit. 

Quality Control: 

Surrogate 

a,a,a-Trifluorotoluene 

Bromofluorobenzene 

Percent Recovery 

118% 

115% 

Acceptance Limits 

75 - 125% 

70 - 120% 

Reference: 

Method 5030, Purge and Trap. 

Method 8020, Aromatic Volatile Organics. 

SW-846, Test Methods for Evaluating Solid Waste, United States 

Environmental Protection Agency, Final Update I, July 1992. 

Comments: Elevated detection limit due to dilution required to reduce matrix ef fects. 

Analyst Review \J 



imi Inter-Wrountain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183SH30 College Station, Texas 77845 3304 Longmire Drive College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM 
Sample ID: MW-5A 
Lab ID: 0495W05649/0695G00956 
Matrix: Water 
Condition: Intact 

Report Date: 07/11/95 
Receipt Date: 06/26/95 
SampleDate: 06/21/95 

Parameter Concentration POL Method 

pH (Lab) 7.2 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 15400 Mmhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 13100 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 383 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 3730 mg/L 1 Calculation 
Fluoride 2.9 mg/L 0.1 EPA 340.2 

Calcium 546 mg/L 27.25 meq/L 1mg/L SW-846 601 OA 
Magnesium 575 mg/L 47.33 meq/L 1mg/L SW-846 601 OA 
Potassium 7 mg/L 0.19 meq/L 1mg/L SW-846 601 OA 
Sodium 2990 mg/L 129.93 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 467 mg/L 7.66 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 3050 mg/L 85.92 meq/L 1mg/L SW-846 9251 
Sulfate 5100 mg/L 106.18 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 204.70 meq/L N/A Calculation 
Major Anion Sum 199.76 meq/L N/A Calculation 
Cation/Anion Balance 1.22 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

Robert Alford 7 

Supervisor, Water Laboratory 



inni • 
Inorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-l^untain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

BTEX 
AROMATIC VOLATILE ORGANICS 

Client: 

Project Name: 
Sample ID: 
Sample Number: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

RFI-Phase III / Artesia, NM 

M W - 6A 

0695G00958 

Water 

Cool, HCI 

Intact, pH < 2 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Time Analyzed: 

Analyte 
Concentration 

(ug/L) 
Detection Limit 

Uig/U 

Benzene ND 5.0 

Toluene ND 5.0 

Ethylbenzene 5.9 5.0 

p.m-Xylene ND 5.0 

o-Xylene 11 5.0 

07/05/95 
06/22/95 
06/24/95 
07/05/95 
07/05/95 
3:38 PM 

ND - Analyte not detected at stated detection limit. 

Quality Control: 

Surrogate Percent Recovery Acceptance Limits 

a,a,a-Trifluorotoluene 9 6 % 75 - 1 2 5 % 

Bromofluorobenzene 9 7 % 7 0 - 120% 

Reference: 

Method 5030, Purge and Trap. 

Method 8020, Aromatic Volatile Organics. 

SW-846, Test Methods for Evaluating Solid Waste, United States 

Environmental Protection Agency, Final Update I, July 1992. 

Comments: Elevated detection limit due to dilution required to reduce matrix ef fects. 

Analyst ~7 Review 



ImJL Inter-Mountain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183SH30 College Station. Texas 77845 3304 Longmire Drive College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Condition: 
Preservative: 

NAVAJO REFINING COMPANY 
RFI Phase lll/Artesia, NM Report Date: 
MW-6A Date Sampled: 
0695G00958 Date Received: 
Water Date Extracted: 
Intact Date Analyzed: 
Cool Time Analyzed: 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.020 
Acenaphthylene ND 0.020 
Anthracene ND 0.020 
Benzo(a)anthracene ND 0.020 
Benzo(b)fluoranthene ND 0.020 
Benzo(k)fluoranthene ND 0.020 
Benzo(g,h,i)perylene ND 0.020 
Benzo(a)pyrene ND 0.020 
Benzoic acid ND 0.020 
Benzyl alcohol ND 0.020 
Bis(2-chloroethoxy)methane ND 0.020 
Bis(2-chloroethyl)ether ND 0.020 
Bis(2-chloroisopropyl)ether ND 0.050 
Bis(2-ethylhexyl)phthalate ND 0.050 
4-Bromophenyl phenyl ether ND 0.020 
Butyl benzyl phthalate ND 0.020 
p - Chloroaniline ND 0.020 
p - Chloro - m - cresol ND 0.020 
2 - Chloronaphthalene ND 0.020 
2 - Chlorophenol ND 0.020 
4-Chlorophenyl phenyl ether ND 0.020 
Chrysene ND 0.020 
o - Cresol ND 0.020 
m,p - Cresol ND 0.020 
Di - n - butylphthalate ND 0.050 
Dibenz(a, h) anthracene ND 0.020 
o - Dichlorobenzene ND 0.020 
m - Dichlorobenzene ND 0.020 
p - Dichlorobenzene ND 0.020 
3,3 - Dichlorobenzidine ND 0.020 
2,4 - Dichlorophenol ND 0.020 
Diethyl phthalate ND 0.020 
2,4 - Dimethylphenol ND 0.020 
Dimethyl phthalate ND 0.020 

06/26/95 
06/22/95 
06/24/95 
06/26/95 
06/26/95 
3:43 PM 

ND - Analyte not detected at stated limit of detection 



imJL Inter-Auntain Laboratories, Inc. 
Inorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station, Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

EPA Method 8270 

SEMIVOLATILE ORGANIC COMPOUNDS Page 2 

Client: NAVAJO REFINING COMPANY 
Project: RFI Phase lll/Artesia, NM Report Date: 06/26/95 
Sample ID: MW-6A Date Sampled: 06/22/95 
Laboratory ID: 0695G00958 Date Analyzed: 06/26/95 

Concen t ra t ion Detec t ion L imi t 

Ana ly te (mg/L) (mg/L) 
4,6 - Dinitro -2- methylphenol ND 0.050 
2,4 - Dinitrophenol ND 0.050 
2,4 - Dinitrotoluene ND 0.020 
2,6 - Dinitrotoluene ND 0.020 
Di-n-octyl phthalate ND 0.050 
Fluoranthene ND 0.020 
Fluorene ND 0.020 
Hexachlorobenzene ND 0.020 
Hexachlorocyctopentadiene ND 0.050 
Hexachloroethane ND 0.020 
Hexachlorobutadiene ND 0.020 
ldeno(1,2,3-cd) pyrene ND 0.020 
Isophorone ND 0.020 
2 - Methylnaphthalene ND 0.020 
Naphthalene ND 0.020 
Mono-Naphthalene ND 0.020 
o - Nitroaniline ND 0.020 
m - Nitroaniline ND 0.020 
p - Nitroaniline ND 0.020 
Nitrobenzene ND 0.020 
o - Nitrophenol ND 0.020 
p - Nitrophenol ND 0.020 
n - Nitrosodimethylamine ND 0.020 
n - Nitrosodiphenylamine ND 0.020 
n-Nitroso-di-n-propylamine ND 0.020 
Pentachlorophenol ND 0.050 
Phenanthrene ND 0.020 
Phenol ND 0.020 
Pyrene ND 0.020 
1,2,4 - Trichlorobenzene ND 0.020 
2,4,5 - Trichlorophenol ND 0.020 
2,4,6 - Trichlorophenol ND 0.020 

ND - Analyte not detected at stated limit of detection 



imL Inter-Mountain Laboratories, Inc. 
Inorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station. Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

EPA Method 8270 
SEMIVOLATILE HYDROCARBONS 
ADDITIONAL DETECTED COMPOUNDS 

Page 3 

Client: NAVAJO REFINING COMPANY Report Date: 06/26/95 
Project: RFI Phase lll/Artesia, NM Date Sampled: 06/22/95 
Sample ID: MW-6A Date Analyzed: 06/26/95 
Laboratory ID: 0695G00958 

Tentative 
Identification 

Retention Time 
(Minutes) 

Concentration* 
(mg/L) 

Unknown hydrocarbon 
Hydrocarbon envelope 

8.6 
8-32 

0.08 

* - Concentration calculated using assumed Relative Response Factor = 1 

Quality Control: 
Surroqate Percent Recovery Acceptance Limits 
2 - Fluorophenol 43% 21-110% 
Phenol - d5 45% 10-110% 
Nitrobenzene - d5 57% 35-114% 
2 - Fluorobiphenyl 81 % 43 -116% 
2,4,6 - Tribromophenol 74% 10-123% 
Terphenyl - d14 95% 33 -141 % 

References: 
Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

Comments: 

Analyst Review 



Inter-Mountain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183SH30 College Station. Texas 77845 3304 Longmire Drive College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM 
Sample ID: MW - 6A 
Lab ID: 0495W05651/0695G00958 Report Date: 07/11/95 
Matrix: Water Receipt Date: 06/26/95 
Condition: Intact Sample Date: 06/22/95 

Parameter Concentration PQL Method 

pH (Lab) 7.6 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 4280 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 3340 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 148 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 1030 mg/L 1 Calculation 
Fluoride 2.8 mg/L 0.1 EPA 340.2 

:̂&:-:?i£:̂ :& 

Calcium 274 mg/L 13.67 meq/L 1mg/L SW-846 601 OA 
Magnesium 84 mg/L 6.91 meq/L 1 mg/L SW-846 601 OA 
Potassium 1 mg/L 0.03 meq/L 1mg/L SW-846 601 OA 
Sodium 632 mg/L 27.49 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 181 mg/L 2.97 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 647 mg/L 18.25 meq/L 1mg/L SW-846 9251 
Sulfate 1290 mg/L 26.86 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 48.10 meq/L N/A Calculation 
Major Anion Sum 48.07 meq/L N/A Calculation 
Cation/Anion Balance 0.03 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

Robert Alford ( / 

Supervisor, Water Laboratory 



JJTVJI Inter-Buntain Laboratories, Inc. 
Inorganics Laboratory 
11183 SH 30 College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Organics Laboratory 
3304 Longmire Drive College Station. Texas 77845 

Phone (409) 774-4999 Fax (409) 696-0692 

EPA M e t h o d 8240 

VOLATILE ORGANIC C O M P O U N D S 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

Quality Control: 

Artesia, NM Report Date: 
MW-7A Date Sampled: 
0695G00985 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 Time Analyzed: 

Concentration Detec t ion L imi t 

Analyte (mg/L). (mg/L) 
Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 

m,p-Xylene ND 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.020 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
1,2-Dichloroethane-d4 94% 86-118% 
Toluene-d8 103% 88-110% 
Bromofluorobenzene 779% 86-115% 

07/18/95 
06/28/95 
06/30/95 
07/12/95 
07/12/95 
1:01 AM 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update II, United States 
Environmental Protection Agency, September 1994. 

Comments: A capillary column is used instead of a packed column as in the reference above. 
One surrogate recovery is out of acceptance limit due to matrix interference. 

Anaiv Review 



JLml Inter-flbuntain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183 SH 30 College Station Texas 77845 3304 Longmire Drive College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW - 7A 
Lab ID: 0495W05740/0695G00985 Report Date: 07/13/95 
Matrix: Water Receipt Date: 06/30/95 
Condition: Intact Sample Date: 06/28/95 

Parameter Concentration PQL Method 

pH (Lab) 7.2 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 12000 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 8960 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 287 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 2310 mg/L 1 Calculation 
Fluoride 1.5 mg/L 0.1 EPA 340.2 

Calcium 383 mg/L 19.11 meq/L 1mg/L SW-846 601 OA 
Magnesium 330 mg/L 27.16 meq/L 1mg/L SW-846 601 OA 
Potassium 6 mg/L 0.15 meq/L 1 mg/L SW-846 601 OA 
Sodium 2290 mg/L 99.61 meq/L 1mg/L SW-846 6010A 
Bicarbonate 350 mg/L 5.74 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 2500 mg/L 70.41 meq/L 1 mg/L SW-846 9251 
Sulfate 3410 mg/L 71.02 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 146.03 meq/L N/A Calculation 
Major Anion Sum 147.17 meq/L N/A Calculation 
Cation/Anion Balance -0.39 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

Alford V Robert Alford 

Supervisor, Water Laboratory 



JLmi • 
Inorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

I nter-fountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

BTEX 
AROMATIC VOLATILE ORGANICS 

Client: 
Project Name: 
Sample ID: 
Sample Number: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

RFI-Phase III / Artesia, NM 
OCD - 1 

0695G00960 

Water 
Cool, HCI 

Intact, pH < 2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

Analyte 
Concentration 

<ug/L) 
Detection Limit 

(ug/L) 

Benzene ND 5.0 

Toluene ND 5.0 

Ethylbenzene ND 5.0 

p,m-Xylene ND 5.0 

o-Xylene ND 5.0 

07 /05/95 
06/22/95 
06/24/95 
07/05/95 
07/05/95 
7:30 PM 

ND - Analyte not detected at stated detection limit. 

Quality Control: 

Surrogate 

a,a,a-Trifluorotoluene 

Bromofluorobenzene 

Percent Recovery 

100% 

104% 

Acceptance Limits 

75 - 125% 

70 - 120% 

Reference: 

Method 5030, Purge and Trap. 

Method 8020, Aromatic Volatile Organics. 

SW-846, Test Methods for Evaluating Solid Waste, United States 

Environmental Protection Agency, Final Update I, July 1992. 

Comments: Elevated detection limit due to dilution required to reduce matrix ef fects. 

Review 



imJL Inter-Urountain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183 SH 30 College Station, Texas 77845 3304 Longmire Drive College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM 

Sample 10: OCD -1 
Lab ID: 0495W05653/0695G00960 Report Date: 07/11/95 
Matrix: Water Receipt Date: 06/26/95 
Condition: Intact Sample Date: 06/22/95 

Parameter Concentration POL Method 

pH (Lab) 7.4 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 11200 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 8660 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 591 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 1920 mg/L 1 Calculation 
Fluoride 7.7 mg/L 0.1 , EPA 340.2 

Calcium 558 mg/L 27.84 meq/L 1mg/L SW-846 601 OA 
Magnesium 127 mg/L 10.45 meq/L 1mg/L SW-846 601 OA 
Potassium 8 mg/L 0.20 meq/L 1mg/L SW-846 601 OA 
Sodium 2150 mg/L 93.52 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 721 mg/L 11.82 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 2150 mg/L 60.56 meq/L 1mg/L SW-846 9251 
Sulfate 2880 mg/L 59.90 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 132.01 meq/L N/A Calculation 
Major Anion Sum 132.28 meq/L N/A Calculation 
Cation/Anion Balance -0.10 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update I.July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March. 1983. 

Reviewed By: 

Robert Alfbrd 

Supervisor, Water Laboratory 



JLmi 
Inorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-^untain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

BTEX 

AROMATIC VOLATILE ORGANICS 

Client: 
Project Name: 
Sample ID: 
Sample Number: 
Sample Matrix: 
Preservative: 
Condit ion: 

NAVAJO REFINING COMPANY 
RFI-Phase III / Artesia, NM 

OCD - 3 

0695G00962 

Water 

Cool, HCI 

Intact, pH < 2 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Time Analyzed: 

Analyte 
Concentration 

iuglLl 
Detection Limit 

(ug/L) 

Benzene ND 1.0 

Toluene ND 1.0 

Ethylbenzene ND 1.0 

p,m-Xylene ND 1.0 

o-Xylene ND 1.0 

07/06/95 
06/22/95 
06/24/95 
07/06/95 
07/06/95 
6:27 PM 

ND - Analyte not detected at stated detection limit. 

Quality Control: 

Surrogate 

a,a,a-Trifluorotoluene 

Bromofluorobenzene 

Percent Recovery 

9 7 % 

9 1 % 

Acceptance Limits 

75 - 125% 

70 - 120% 

Reference: 

Method 5030, Purge and Trap. 
Method 8020, Aromatic Volatile Organics. 

SW-846, Test Methods for Evaluating Solid Waste, United States 
Environmental Protection Agency, Final Update I, July 1992. 

Comments: Elevated detection limit due to dilution required to reduce matrix ef fects. 

Analyst Review 



irrd. Inter-jvrountain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183SH30 College Station, Texas 77845 3304 Longmire Drive College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM 

Sample ID: OCD - 3 
Lab ID: 0495W05655/0695G00962 Report Date: 07/11/95 
Matrix: Water Receipt Date: 06/26/95 
Condition: Intact Sample Date: 06/22/95 

Parameter Concentration PQL Method 

pH (Lab) 7.7 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 17800 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 13500 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 239 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 3610 mg/L 1 Calculation 
Fluoride 1.0 mg/L 0.1 EPA 340.2 

Calcium 975 mg/L 48.65 meq/L 1mg/L SW-846 601 OA 
Magnesium 285 mg/L 23.46 meq/L 1mg/L SW-846 601OA 
Potassium 39 mg/L 1.00 meq/L 1mg/L SW-846 601 OA 
Sodium 2990 mg/L 129.84 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 291 mg/L 4.77 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 5290 mg/L 149.20 meq/L 1mg/L SW-846 9251 
Sulfate 2460 mg/L 51.18 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 202.95 meq/L N/A Calculation 
Major Anion Sum 205.15 meq/L N/A Calculation 
Cation/Anion Balance -0.54 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By. 

Supervisor, Water Laboratory 



i r rd • 
Inorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

Inter-ltpuntain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station. Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

BTEX 
AROMATIC VOLATILE ORGANICS 

Client: 

Project Name: 
Sample ID: 
Sample Number: 
Sample Matrix: 
Preservative: 
Condit ion: 

NAVAJO REFINING COMPANY 

RFI-Phase III / Artesia, NM 

OCD - 5 

0695G00963 

Water 
Cool, HCI 

Intact, pH < 2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Time Analyzed: 

Analyte 
Concentration 

(ug/L) 
Detection Limit 

(ug/L) 

Benzene ND 5.0 

Toluene ND 5.0 

Ethylbenzene ND 5.0 

p,m-Xylene ND 5.0 

o-Xylene ND 5.0 

07/06/95 
06/22/95 
06/24/95 
07/06/95 
07/06/95 
7:32 PM 

ND - Analyte not detected at stated detection limit. 

Quality Control: 

Surroqate 

a,a,a-Trifluorotoluene 

Bromofluorobenzene 

Percent Recovery 

9 8 % 

9 2 % 

Acceptance Limits 

75 - 125% 

70 - 120% 

Reference: 

Method 5030, Purge and Trap. 

Method 8020, Aromatic Volatile Organics. 
SW-846, Test Methods for Evaluating Solid Waste, United States 
Environmental Protection Agency, Final Update I, July 1992. 

Comments: Elevated detection limit due to dilution required to reduce matrix ef fects. 

/Uz 7-7f%0?rfr 
Analyst ^ Review 



Ami Inter-Mountain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183 SH 30 College Station, Texas 77845 3304 Longmire Drive College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM 
Sample ID: OCD - 5 
Lab ID: 0495W05656/0695G00963 Report Date: 07/11/95 
Matrix: Water Receipt Date: 06/26/95 
Condition: Intact Sample Date: 06/22/95 

Parameter Concentration POL Method 

pH (Lab) 7.7 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 16900 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 12500 mg/L 10 EPA 160.1 
Total Alkalinity (as 0aCO3) 190 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 2810 mg/L 1 Calculation 
Fluoride 1.1 mg/L 0.1 EPA 340.2 

Calcium 757 mg/L 37.77 meq/L - 1 mg/L SW-846 601 OA 
Magnesium 223 mg/L 18.35 meq/L 1mg/L SW-846 601 OA 
Potassium 40 mg/L 1.02 meq/L 1mg/L SW-846 601 OA 
Sodium 3180 mg/L 138.41 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 231 mg/L 3.79 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 4700 mg/L 132.64 meq/L 1mg/L SW-846 9251 
Sulfate 2760 mg/L 57.42 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 195.55 meq/L N/A Calculation 
Major Anion Sum 193.85 meq/L N/A Calculation 
Cation/Anion Balance 0.44 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - 'Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

*~.+'A If I s / Robert Alford 

Supervisor, Water Laborati 



JLmJL 
Inorganics Laboratory 
11183 SH 30 College Station. Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 

in ter-Fountain Laboratories, Inc. 
Organics Laboratory 

3304 Longmire Drive College Station, Texas 77845 
Phone (409) 774-4999 Fax (409) 696-0692 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

Quality Control: 

RFI Phase III Report Date: 
OCD 7AR Date Sampled: 
0695G00974 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH <2 Time Analyzed: 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 
Ethylbenzene ND 0.005 
Toluene ND 0.005 
Xylenes (total) ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
Dibromofluoromethane 113% 86-118% 
Toluene-d8 94% 88-110% 
Bromofluorobenzene 113% 86-115% 

07/06/95 
06/26/95 
06/29/95 
07/02/95 
07/02/95 
10:58 PM 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Update II, United States 
Environmental Protection Agency, September 1994. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Analyst Review o 



JLmi m i n ter-^un tain Laboratories, Inc. 
Inorganics Laboratory Organics Laboratory 
11183 SH 30 College Station, Texas 77845 3304 Longmire Drive College Station, Texas 77845 
Phone (409) 776-8945 FAX (409) 774-4705 Phone (409) 774-4999 Fax (409) 696-0692 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM 
Sample ID: OCD - 7AR 
Lab ID: 0495W05728/0695G00974 Report Date: 07/12/95 
Matrix: Water Receipt Date: 06/29/95 
Condition: Intact Sample Date: 06/26/95 

Parameter Concentration POL Method 

pH (Lab) 7.4 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 10700 umhosVcm 1 SW-846 9050 
Total Dissolved Solids (180° C) 8110 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 490 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 2040 mg/L 1 Calculation 
Fluoride 7.6 mg/L 0.1 EPA 340.2 

::':":*:«-:S:$^ 

Calcium 593 mg/L 29.59 meq/L 1mg/L SW-846 601 OA 
Magnesium 135 mg/L 11.11 meq/L 1mg/L SW-846 601 OA 
Potassium 11 mg/L 0.28 meq/L 1mg/L SW-846 601 OA 
Sodium 1860 mg/L 80.90 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 598 mg/L 9.80 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 1990 mg/L 56.16 meq/L 1mg/L SW-846 9251 
Sulfate 2800 mg/L 58.19 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 121.88 meq/L N/A Calculation 
Major Anion Sum 124.15 meq/L N/A Calculation 
Cation/Anion Balance -0.92 % Diff N/A Calculation 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

Robert Mord 

Supervisor, Water Laborati 



TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

Mr. Roger Anderson 
NM Oil Conservation Division 
Land Office Building 
P.O. Box 2088 
Santa Fe, NM 87501 

/•.:> 

501 E ^ S T M A I N S T R E E T ° P. O . B O X 159 
0 b &RTESIA, NEW MEXICO 88211 -0159 

January 23, 1995 

FAX 
(505) 746-6410ACCTG 
(505) 746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P / L 

RE: FALL 1994 REPORT GROUND WATER SAMPLING AROUND EVAPORATION PONDS 

Dear Roger: 

Enclosed are results from our Fall 1994 sampling of the monitor wells around the 
evaporation ponds. This is on a staggered schedule per your letter of October 2 1 , 1 9 9 1 . 
The fol lowing is a summary of field observations: 

Several of these wells have been paired wi th deep wells. Therefore, you wil l notice 
that OCD-2 has become OCD-2A and MW-2 has become MW-2A and so on as needed. The 
deep wells are labeled as OCD-2B and so on. 

Ground water EC 
Well # ft amsL pH umhos Deg. C Description 

MW-1 3301.11 7.5 16500 19 Slight Odor, 
Silty, 

MW-2A 3301.77 7.5 13000 20 Odor 

MW-3 3299.28 7.5 6150 20 Moderate odor 

MW-4 3299.07 7.0 7900 19 Mod. Odor, , 
Turbid 

MW-5A 3298.37 7.5 19500 19 Odor, Silty, 
Turbid 

0CD-2A 3300.91 7.5 17000 20 Odor,Murky 

OCD-4 3299.51 7.5 20500 20 Murky, odor 

OCD-6 3299.46 7.5 15000 20 Brown, Mild 
odor 

OCD-8A 3298.73 7.5 11400 19 Brown,Turbid 

If you have any questions, please contact me at 7 4 8 - 3 3 1 1 , extension 2 8 1 . 

Respectfully yours, 

Darrell Moore 
Environmental Specialist 

ENCL. 

An Independent Refinery Serving... NEW MEXICO Q ARIZONA ° WEST TEXAS 



Inter-mountain Laboratories, Inc. 

E P A Method 8240 

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

3304 Longmire 
College Station, Texas 77845 

Client: NAVAJO REF IN ING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-1 
Laboratory ID: 0694G02080 
Sample Matrix: Water 
Preservative: Cool, HCI 
Condition: Intact, pH<2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/11/94 
11/05/94 
11/08/94 
11/11/94 
11/11/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 

m,p-Xylene ND 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.005 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Quality Control: Surroqate Percent Recovery Acceptance Limits 
Dibromofluoromethane 100% 86 -118% 
Toluene - d8 100% 88 -110% 
Bromofluorobenzene 101 % 86 -115% 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Review 27 



Inter-mountain Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

Client: NAVAJO REFINING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW -1 
Laboratory ID: 0694G02080 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/13/94 
11/05/94 
11/08/94 
11/10/94 
11/11/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.010 
Acenaphthylene ND 0.010 
Anthracene ND 0.010 
Benzo(a)anthracene ND 0.010 
Benzo(b)fluoranthene ND 0.010 
Benzo(k)fluoranthene ND 0.010 
Benzo(g,h,i)perylene ND 0.010 
Benzo(a)pyrene ND 0.010 
Chrysene ND 0.010 
Dibenz(a, h) anthracene ND 0.010 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
ldeno(1,2,3-cd) pyrene ND 0.010 
Naphthalene ND 0.010 
Phenanthrene ND 0.010 
Pyrene ND 0.010 

ND - Analyte not detected at stated limit of detection 

Quality Control: 
Surroqate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
58% 
59% 
62% 
53% 
81% 
85% 

Acceptance Limits 
21 -110% 
10-110% 
35-114% 
43-116% 
10-123% 
33-141% 

References: Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: MW-1 
Lab ID: 0494W10190/0694G02080 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/05/94 

Parameter Concentration PQL Method 

pH (Lab) 7.7 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 14500 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 10200 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 387 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 4040 mg/L 1 Calculation 
Fluoride 1.2 mg/L 0.1 EPA 340.2 

Calcium 862 mg/L 43.03 meq/L 1mg/L SW-846 601 OA 
Magnesium 459 mg/L 37.75 meq/L 1mg/L SW-846 601 OA 
Potassium 8 mg/L 0.20 meq/L 1mg/L SW-846 601 OA 
Sodium 2130 mg/L 92.45 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 472 mg/L 7.74 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 3590 mg/L 179.33 meq/L 1mg/L SW-846 9251 
Sulfate 2800 mg/L 58.29 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 173.42 meq/L N/A Calculation 
Major Anion Sum 167.46 meq/L N/A Calculation 
Cation/Anion Balance 1.75 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.013 mg/L 0.005 SW-846 7061A 
Total Chromium 0.22 mg/L 0.02 SW-846 601 OA 
Total Lead ND* 0.01 mg/L SW-846 7421 
Total Nickel 0.06 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: MW-1 
Lab ID: 0494W10190/0694G02080 
Matrix: Water 
Condition: Intact 

Report Date: 12/13/94 
Receipt Date: 11/10/94 
SampleDate: 11/05/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony 0.1 mg/L 0.1 SW-846 601 OA 
Dissolved Arsenic ND* 0.2 mg/L SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 0.40 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium 0.07 mg/L 0.02 SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 0.99 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 2.43 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel 0.06 mg/L 0.01 SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 12.63 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium 0.01 mg/L 0.01 SW-846 601 OA 
Dissolved Zinc 0.04 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update"!, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, inc. 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

3 3 0 4 Longmi re 

Co l lege S ta t i on , Texas 7 7 8 4 5 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

Quality Control: 

RFI Phase III / Artesia, NM Report Date: 
MW-2A Date Sampled: 
0694G02081 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 
m,p-Xylene ND 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.005 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
Dibromofluoromethane 98% 86-118% 
Toluene - d8 95% 88-110% 
Bromofluorobenzene 95% 86-115% 

11/11/94 
11/05/94 
11/08/94 
11/11/94 
11/11/94 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Review 



Inter-mountain Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

Client. NAVAJO REFINING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW - 2A 
Laboratory ID: 0694G02081 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/13/94 
11/05/94 
11/08/94 
11/10/94 
11/11/94 

Quality Control 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.010 
Acenaphthylene ND 0.010 
Anthracene ND 0.010 
Benzo(a)anthracene ND 0.010 
Benzo(b)fluoranthene ND 0.010 
Benzo(k)fluoranthene ND 0.010 
Benzo(g,h,i)perylene ND 0.010 
Benzo(a) pyrene ND 0.010 
Chrysene ND 0.010 
Dibenz(a, h) anthracene ND 0.010 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
ldeno(1,2,3-cd) pyrene ND 0.010 
Naphthalene ND 0.010 
Phenanthrene ND 0.010 
Pyrene ND 0.010 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
2 - Fluorophenol 70% 21 -110% 
Phenol - d5 78% 10-110% 
Nitrobenzene - d5 71% 35-114% 
2 - Fluorobiphenyl 80% 43-116% 
2,4,6 - Tribromophenol 102% 10-123% 
Terphenyl -d14 90% 33-141% 

References: 

Comments: 

Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: MW-2A 
Lab ID: 0494W10191/0694G02081 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/05/94 

Parameter Concentration PQL Method 

pH (Lab) 7.1 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 10600 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 7620 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 575 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 1730 mg/L 1 Calculation 
Fluoride 14.3 mg/L 0.1 EPA 340.2 

Calcium 542 mg/L 27.05 meq/L 1mg/L SW-846 601 OA 
Magnesium 91 mg/L 7.47 meq/L 1 mg/L SW-846 601 OA 
Potassium 10 mg/L 0.26 meq/L 1mg/L SW-846 601 OA 
Sodium 2100 mg/L 91.47 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 701 mg/L 11.50 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 1910 mg/L 95.08 meq/L 1 mg/L SW-846 9251 
Sulfate 2610 mg/L 54.24 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 126.27 meq/L N/A Calculation 
Major Anion Sum 119.53 meq/L N/A Calculation 
Cation/Anion Balance 2.74 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.156 mg/L 0.005 SW-846 7061A 
Total Chromium 0.02 mg/L 0.02 SW-846 601 OA 
Total Lead ND* 0.01 mg/L SW-846 7421 
Total Nickel 0.03 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: MW-2A 
Lab ID: 0494W10191/0694G02081 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/05/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic 0.2 mg/L 0.2 SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 0.37 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 4.72 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 2.50 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel 0.02 mg/L 0.01 SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 20.97 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Zinc ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



E P A Method 8240 

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

3 3 0 4 Longm i re 

Co l lege S ta t i on , Texas 7 7 8 4 5 

Client: NAVAJO REFIN ING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-3 
Laboratory ID: 0694G02096 
Sample Matrix: Water 
Preservative: Cool, HCI 
Condition: Intact, pH<2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/15/94 
11/08/94 
11/09/94 
11/15/94 
11/15/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 
Toluene ND 0.005 
Ethylbenzene ND 0.005 
m,p-Xylene ND 0.005 
o-Xylene 0.006 0.005 

Methyl ethyl ketone ND 0.005 
Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Quality Control: Surrogate 
Dibromofluoromethane 
Toluene - d8 
Bromofluorobenzene 

Percent Recovery 
99% 
101% 
97% 

Acceptance Limits 
86-118% 
88-110% 
86-115% 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

E P A Method 8270 

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

Client: NAVAJO R E F I N I N G COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW - 3 
Laboratory ID: 0694G02096 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/20/94 
11/08/94 
11/09/94 
11/15/94 
11/19/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.40 
Acenaphthylene ND 0.40 
Anthracene ND 0.40 
Benzo(a)anthracene ND 0.40 
Benzo(b)fluoranthene ND 0.40 
Benzo(k)fluoranthene ND 0.40 
Benzo(g,h,i)perylene ND 0.40 
Benzo(a) pyrene ND 0.40 
Chrysene ND 0.40 
Dibenz (a, h) anthracene ND 0.40 
Fluoranthene ND 0.40 
Fluorene ND 0.40 
ldeno(1,2,3-cd) pyrene ND 0.40 
Naphthalene ND 0.40 
Phenanthrene ND 0.40 
Pyrene ND 0.40 

ND - Analyte not detected at stated limit of detection 

Quality Control: 
Surroqate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
48% 
40% 
68% 
102% 
63% 

101% 

Acceptance Limits 
21 -110% 
10-110% 
35-114% 
43-116% 
10-123% 
33-141% 

References: Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: MW-3 
Lab ID: 0494W10192/0694G02096 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/05/94 

Parameter Concentration PQL Method 

pH (Lab) 7.1 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 7500 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 5970 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 293 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 2360 mg/L 1 Calculation 
Fluoride 2.6 mg/L 0.1 EPA 340.2 

Calcium 608 mg/L 30.34 meq/L 1mg/L SW-846 601 OA 
Magnesium 204 mg/L 16.77 meq/L 1 mg/L SW-846 601 OA 
Potassium 6 mg/L 0.17 meq/L 1mg/L SW-846 601 OA 
Sodium 983 mg/L 42.76 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 357 mg/L 5.85 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1 mg/L EPA 310.1 
Chloride 1120 mg/L 56.07 meq/L 1mg/L SW-846 9251 
Sulfate 2290 mg/L 47.54 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 90.04 meq/L N/A Calculation 
Major Anion Sum 85.16 meq/L N/A Calculation 
Cation/Anion Balance 2.79 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.045 mg/L 0.005 SW-846 7061A 
Total Chromium 0.04 mg/L 0.02 SW-846 601 OA 
Total Lead ND* 0.01 mg/L SW-846 7421 
Total Nickel 0.04 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-3 
Lab ID: 0494W10192/0694G02096 
Matrix: Water 
Condition: intact 

Report Date: 12/13/94 
Receipt Date: 11/10/94 
SampleDate: 11/05/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic ND* 0.2 mg/L SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 0.93 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium 0.07 mg/L 0.02 SW-846 601 OA 
Dissolved Chromium 0.02 mg/L 0.02 SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 1.70 mg/L 0.05 SW-846 601 OA 
Dissolved Lead 0.1 mg/L 0.1 SW-846 601 OA 
Dissolved Manganese 2.68 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel 0.11 mg/L 0.01 SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 15.16 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium 0.02 mg/L 0.01 SW-846 601 OA 
Dissolved Zinc ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

E P A Method 8141 

O R G A N O P H O S P H O R U S C O M P O U N D S 

3304 Longmire 
College Station, Texas 77845 

Client: NAVAJO REFIN ING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-3 
Laboratory ID: 0694G02096 
Sample Matrix: Water 
Preservative: Cool 
Condition: Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

12/12/94 
11/08/94 
11/09/94 
11/14/94 
12/08/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Azinphos Methyl ND 0.0002 
Bolstar ND 0.0002 
Chlorpyrifos ND 0.0002 
Coumaphos ND 0.0004 
Demeton ND 0.0002 
Diazinon ND 0.0002 
Dichlorvos ND 0.0002 
Dimethoate ND 0.001 
Disulfoton ND 0.0002 
EPN ND 0.0002 
Ethoprop ND 0.0002 
Fensulfothion ND 0.001 
Fenthion .ND 0.0002 
Malathion ND 0.0002 
Merphos ND 0.0002 
Mevinphos ND 0.001 
Monocrotophos ND 0.001 
Naled ND 0.002 
Ethyl Parathion ND 0.0002 
Methyl Parathion ND 0.0002 
Phorate ND 0.0002 
Ronnel ND 0.0002 
Sulfotep ND 0.0002 
Tetrachlorovinphos ND 0.0002 
TEPP ND 0.0002 
Tokuthion ND 0.0002 
Trichloronate ND 0.0002 

ND - Analyte not detected at stated limit of detection 

Reference: Method 8141: Organophosphorus Compounds by Gas Chromatography: Capillary 
Column Technique. Test Methods for Evaluating Solid Waste, SW - 846, Final 
Update I, United States Environmental Protection Agency, July 1992. 

Comments: 



Inter-mountain Laboratories, Inc. 

# 
3304 Longmire 

College Station, Texas 77845 

EPA Method 8151 

CHLORINATED HERBICIDES 

Client: 

Project Name: 

Sample ID: 

Sample Number: 

Sample Matrix: 

Preservative: 

Condition: 

NAVAJO REFINING COMPANY 

RFI Phase III / Artesia, NM 

MW - 3 

0694G02096 

Water 

Cool 

Intact 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

12/09/94 

11 /08/94 

11/09/94 

11/14/94 

12/06/94 

Analyte Concentration Detection Limit 

(mg/L) (mg/L) 

Dalapon ND 0.01 

3,5-Dichlorobenzoic acid ND 0.01 

4-Nitrophenol ND 0.01 

Dicamba ND 0.01 

MCPP ND 1 

MCPA ND 1 

Dichlorprop ND 0.01 

2,4-D ND 0.01 

Pentachlorophenol ND 0.01 

Chloramben ND 0.01 

2.4.5 - TP ND 0.01 

2,4,5 - T (Silvex) ND 0.01 

2,4 - DB ND 0.01 

Dinoseb ND 0.01 

Bentazon ND 0.01 

Picloram ND 0.01 

DCPA ND 0.01 

Acifluorfen ND 0.01 

ND - Analyte not detected at stated detection limit 

Reference: Method 8151: Chlorinated Herbicides 

Test Methods for Evaluating Solid Wastes, SW-846, United States Environmental 

Protection Agency, Final Update I, July 1992. 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

Client: NAVAJO REFINING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-4 
Laboratory ID: 0694G02156 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/22/94 
11/10/94 
11/14/94 
11/17/94 
11/21/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.10 
Acenaphthylene ND 0.10 
Anthracene ND 0.10 
Benzo(a) anthracene ND 0.10 
Benzo(b)fluoranthene ND 0.10 
Benzo(k)fluoranthene ND 0.10 
Benzo(g,h,i)perylene ND 0.10 
Benzo(a)pyrene ND 0.10 
Chrysene ND 0.10 
Dibenz (a, h) anthracene ND 0.10 
Fluoranthene ND 0.10 
Fluorene ND 0.10 
ldeno(1,2,3-cd) pyrene ND 0.10 
Naphthalene ND 0.10 
Phenanthrene ND 0.10 
Pyrene ND 0.10 

ND - Analyte not detected at stated limit of detection 

Quality Control: 
Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
54% 
67% 
52% 
77% 
57% 
77% 

Acceptance Limits 
21-110% 
10-110% 
35-114% 
43-116% 
10-123% 
33-141% 

References: Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Analyst Review 



Interfflountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM * 
Sample ID: MW-4 
Lab ID: 0494W10214/0694G02156 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/15/94 
Condition: Intact SampleDate: 11/10/94 

Parameter Concentration PQL Method 

pH (Lab) 7.4 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 7480 |jmhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 5410 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 255 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 1810 mg/L 1 Calculation 
Fluoride 1.9 mg/L 0.1 EPA 340.2 

Calcium 495 mg/L 24.72 meq/L 1mg/L SW-846 601 OA 
Magnesium 139 mg/L 11.47 meq/L 1mg/L SW-846 601 OA 
Potassium 3 mg/L 0.07 meq/L 1mg/L SW-846 601 OA 
Sodium 1230 mg/L 53.57 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 311 mg/L 5.10 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 1310 mg/L 65.23 meq/L 1mg/L SW-846 9251 
Sulfate 2360 mg/L 49.18 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 89.77 meq/L N/A Calculation 
Major Anion Sum 91.21 meq/L N/A Calculation 
Cation/Anion Balance -0.80 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.156 mg/L 0.005 SW-846 7061A 
Total Chromium 0.13 mg/L 0.02 SW-846 601 OA 
Total Lead 0.07 mg/L 0.01 SW-846 7421 
Total Nickel 0.10 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM 

Sample ID: MW-4 
Lab ID: 0494W10214/0694G02156 
Matrix: Water 
Condition: Intact 

Report Date: 12/13/94 
Receipt Date: 11/15/94 
Sample Date: 11/10/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic 0.2 mg/L 0.2 SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 0.74 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium 0.04 mg/L 0.02 SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 2.40 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 2.61 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel 0.05 mg/L 0.01 SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 30.72 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Zinc ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories,Inc., 

EPA Method 8141 
ORGANOPHOSPHORUS COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 
RFI Phase III/Artesia, NM Report Date: 
MW-4 Date Sampled: 
0694G02156 Date Received: 
Water Date Extracted: 
Cool Date Analyzed: 
Intact 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Azinphos Methyl ND 0.0002 
Bolstar ND 0.0002 
Chlorpyrifos ND 0.0002 
Coumaphos ND 0.0004 
Demeton ND 0.0002 
Diazinon ND 0.0002 
Dichlorvos ND 0.0002 
Dimethoate ND 0.001 
Disulfoton ND 0.0002 
EPN ND 0.0002 
Ethoprop ND 0.0002 
Fensulfothion ND 0.001 
Fenthion ND 0.0002 
Malathion ND 0.0002 
Merphos ND 0.0002 
Mevinphos ND 0.001 
Monocrotophos ND 0.001 
Naled ND 0.002 
Ethyl Parathion ND 0.0002 
Methyl Parathion ND 0.0002 
Phorate ND 0.0002 
Ronnel ND 0.0002 
Sulfotep ND 0.0002 
Tetrachlorovinphos ND 0.0002 
TEPP ND 0.0002 
Tokuthion ND 0.0002 
Trichloronate ND 0.0002 

12/12/94 
11/10/94 
11/14/94 
11/17/94 
12/08/94 

ND - Analyte not detected at stated limit of detection 

Reference: Method 8141: Organophosphorus Compounds by Gas Chromatography: Capillary 
Column Technique. Test Methods for Evaluating Solid Waste, SW - 846, Final 
Update I, United States Environmental Protection Agency, July 1992. 

Comments: 



Inter-mountain Laboratories, Inc. 

EPA Method 8151 
CHLORINATED HERBICIDES 

3304 Longmire 
College Station, Texas 77845 

Client: 

Project Name: 

Sample ID: 

Sample Number: 

Sample Matrix: 

Preservative: 

Condition: 

NAVAJO REFINING COMPANY 

RFI Phase III / Artesia, NM 

M W - 4 

0694G02156 
Water 

Cool 

Intact 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

12/09/94 

11/10/94 

11/14/94 

11/17/94 

12/07/94 

Analyte Concentration Detection Limit 

(mg/L) <mg/L) 

Dalapon ND 0.01 

3,5-Dichlorobenzoic acid ND 0.01 

4-Nitrophenol ND 0.01 

Dicamba ND 0.01 

MCPP ND 1 

MCPA ND 1 

Dichlorprop ND 0.01 

2,4-D ND 0.01 

Pentachlorophenol ND 0.01 

Chloramben ND 0.01 

2.4.5 - TP ND 0.01 

2,4,5 - T (Silvex) ND 0.01 

2,4 - DB ND 0.01 

Dinoseb ND 0.01 

Bentazon ND 0.01 

Picloram ND 0.01 

DCPA ND 0.01 

Acif luorfen ND 0.01 

ND - Analyte not detected at stated detection limit 

Reference: Method 8 1 5 1 : Chlorinated Herbicides 

Test Methods for Evaluating Solid Wastes, SW-846, United States Environmental 

Protection Agency, Final Update I, July 1992. 

Analyst Review 



Inter-mountain Laboratories, Inc. 

E P A Method 8240 

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

3304 Longmire 
College Station, Texas 77845 

Client: NAVAJO R E F I N I N G COMPANY 
Project: RFI Phase ill / Artesia, NM 
Sample ID: MW-5A 
Laboratory ID: 0694G02095 
Sample Matrix: Water 
Preservative: Cool, HCI 
Condition: Intact, pH<2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/15/94 
11/08/94 
11/09/94 
11/15/94 
11/15/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 

m,p-Xylene 0.021 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.005 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Quality Control: Surroqate Percent Recovery Acceptance Limits 
Dibromofluoromethane 98% 86 -118% 
Toluene - d8 99% 88 -110% 
Bromofluorobenzene 100% 86 -115% 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

E P A Method 8270 

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

Client: NAVAJO R E F I N I N G C O M P A N Y 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW - 5A 
Laboratory ID: 0694G02095 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/20/94 
11/08/94 
11/09/94 
11/15/94 
11/19/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.20 
Acenaphthylene ND 0.20 
Anthracene ND 0.20 
Benzo (a) anthracene ND 0.20 
Benzo(b)fluoranthene ND 0.20 
Benzo(k)fluoranthene ND 0.20 
Benzo(g, h, i) perylene ND 0.20 
Benzo(a) pyrene ND 0.20 
Chrysene ND 0.20 
Dibenz(a,h)anthracene ND 0.20 
Fluoranthene ND 0.20 
Fluorene ND 0.20 
ldeno(1,2,3-cd) pyrene ND 0.20 
Naphthalene ND 0.20 
Phenanthrene ND 0.20 
Pyrene ND 0.20 

ND - Analyte not detected at stated limit of detection 

Quality Control: 
Surrogate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribrpmophenol 
Terphenyl-d14 

Percent Recovery 
42% 
54% 
70% 
98% 
61% 
95% 

Acceptance Limits 
21 -110% 
10-110% 
35-114% 
43-116% 
10-123% 
33-141% 

References: 

Comments: 

Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Analyst Review " 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM * 
Sample ID: MW-5A 
Lab ID: 0494W10186/0694G02095 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/08/94 

Parameter Concentration PQL Method 

pH (Lab) 7.0 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 17500 Mmhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 14600 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 390 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 3750 mg/L 1 Calculation 
Fluoride 2.9 mg/L 0.1 EPA 340.2 

Calcium 536 mg/L 26.73 meq/L 1 mg/L SW-846 601 OA 
Magnesium 587 mg/L 48.29 meq/L 1mg/L SW-846 601 OA 
Potassium 8 mg/L 0.20 meq/L 1mg/L SW-846 601 OA 
Sodium 3370 mg/L 146.54 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 475 mg/L 7.79 meq/L 1 mg/L EPA 310.1 
Carbonate ND* 0.00 1 mg/L EPA 310.1 
Chloride 3320 mg/L 165.83 meq/L 1mg/L SW-846 9251 
Sulfate 5350 mg/L 111.25 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 221.80 meq/L N/A Calculation 
Major Anion Sum 212.88 meq/L N/A Calculation 
Cation/Anion Balance 2.05 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.127 mg/L 0.005 SW-846 7061A 
Total Chromium 0.12 mg/L 0.02 SW-846 601 OA 
Total Lead 0.02 mg/L 0.01 SW-846 7421 
Total Nickel 0.10 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: MW-5A 
Lab ID: 0494W10186/0694G02095 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/08/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic 0.2 mg/L 0.2 SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 1.00 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 6010A 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 3.73 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 1.16 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel 0.05 mg/L 0.01 SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 23.14 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Zinc ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-fflountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

E P A Method 8141 

ORGANOPHOSPHOROUS C O M P O U N D S 

Client: NAVAJO R E F I N I N G COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: MW-5A 
Laboratory ID: 0694G02095 
Sample Matrix: Water 
Preservative: Cool 
Condition: Intact 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

12/12/94 
11/08/94 
11/09/94 
11/14/94 
12/08/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Azinphos Methyl ND 0.0002 
Bolstar ND 0.0002 
Chlorpyrifos ND 0.0002 
Coumaphos ND 0.0004 
Demeton ND 0.0002 
Diazinon ND 0.0002 
Dichlorvos ND 0.0002 
Dimethoate ND 0.001 
Disulfoton ND 0.0002 
EPN ND 0.0002 
Ethoprop ND 0.0002 
Fensulfothion ND 0.001 
Fenthion ND 0.0002 
Malathion ND 0.0002 
Merphos ND 0.0002 
Mevinphos ND 0.001 
Monocrotophos ND 0.001 
Naled ND 0.002 
Ethyl Parathion ND 0.0002 
Methyl Parathion ND 0.0002 
Phorate ND 0.0002 
Ronnel ND 0.0002 
Sulfotep ND 0.0002 
Tetrachlorovinphos ND 0.0002 
TEPP ND 0.0002 
Tokuthion ND 0.0002 
Trichloronate ND 0.0002 

ND - Analyte not detected at stated limit of detection 

Reference: Method 8141: Organophosphorus Compounds by Gas Chromatography: Capillary 
Column Technique. Test Methods for Evaluating Solid Waste, SW - 846, Final 
Update I, United States Environmental Protection Agency, July 1992. 

Comments: 



Inter-mountain Laboratories, Inc. 

EPA Method 8151 
CHLORINATED HERBICIDES 

3304 Longmire 
College Station, Texas 77845 

Client: 

Project Name: 

Sample ID: 

Sample Number: 

Sample Matrix: 

Preservative: 

Condition: 

NAVAJO REFINING COMPANY 

RFI Phase III / Artesia, NM 

MW - 5A 

0694G02095 

Water 

Cool 

Intact 

Report Date: 

Date Sampled: 

Date Received: 

Date Extracted: 

Date Analyzed: 

12/09/94 

11 /08/94 

11/09/94 

11/14/94 

12/06/94 

Analyte Concentration Detection Limit 

(mg/L) (mg/LJ 

Dalapon ND 0.01 

3,5-Dichlorobenzoic acid ND 0.01 

4-Nitrophenol ND 0.01 

Dicamba ND 0.01 

MCPP ND 1 

MCPA ND 1 

Dichlorprop ND 0.01 
2,4-D ND 0.01 

Pentachlorophenol ND 0.01 

Chloramben ND 0.01 
2.4.5 - TP ND 0.01 

2,4,5 - T (Silvex) ND 0.01 
2,4 - DB ND 0.01 
Dinoseb ND 0.01 

Bentazon ND 0.01 
Picloram ND 0.01 

DCPA ND 0.01 
Acifluorfen ND 0.01 

ND - Analyte not detected at stated detection limit 

Reference: Method 8151: Chlorinated Herbicides 

Test Methods for Evaluating Solid Wastes, SW-846, United States Environmental 

Protection Agency, Final Update I, July 1992. 

Analyst Review 



Inter-Mountain Laboratories, Inc. 

E P A Method 8240 

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

3304 Longmire 
College Station, Texas 77845 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

Quality Control: 

RFI Phase III / Artesia, NM Report Date: 
OCD-2A Date Sampled: 
0694G02077 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 

m,p-Xylene ND 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.005 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
Dibromofluoromethane 101% 86-118% 
Toluene - d8 97% 88-110% 
Bromofluorobenzene 102% 86-115% 

11/11/94 
11/05/94 
11/08/94 
11/11/94 
11/11/94 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Analyst Review 



Inter-mountain Laboratories, Inc. 

E P A Method 8270 

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

3 3 0 4 L o n g m i r e 

Co l lege S ta t i on , Texas 7 7 8 4 5 

Client: NAVAJO R E F I N I N G COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: OCD - 2A 
Laboratory ID: 0694G02077 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/13/94 
11/05/94 
11/08/94 
11/10/94 
11/11/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.010 
Acenaphthylene ND 0.010 
Anthracene ND 0.010 
Benzo(a)anthracene ND 0.010 
Benzo(b)fluoranthene ND 0.010 
Benzo(k)fluoranthene ND 0.010 
Benzo(g,h,i)perylene ND 0.010 
Benzo(a)pyrene ND 0.010 
Chrysene ND 0.010 
Dibenz(a,h)anthracene ND 0.010 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
ldeno(1,2,3-cd) pyrene ND 0.010 
Naphthalene ND 0.010 
Phenanthrene ND 0.010 
Pyrene ND 0.010 

ND - Analyte not detected at stated limit of detection 

Quality Control: 
Surroqate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
75% 
74% 
69% 
64% 
104% 
85% 

Acceptance Limits 
21 -110% 
10-110% 
35-114% 
43-116% 
10-123% 
33-141% 

References: Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Analyst Review 



Inter mountain Laboratories, inc. 

3304 Longmire 

College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM * 
Sample ID: OCD-2A 
Lab ID: 0494W10185/0694G02077 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact Sample Date: 11/15/94 

Parameter Concentration PQL Method 

pH (Lab) 7.1 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 14400 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 11000 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 504 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 2430 mg/L 1 Calculation 
Fluoride 1.2 mg/L 0.1 EPA 340.2 

Calcium 581 mg/L 28.99 meq/L 1mg/L SW-846 601 OA 
Magnesium 238 mg/L 19.56 meq/L 1mg/L SW-846 601 OA 
Potassium 11 mg/L 0.28 meq/L 1mg/L SW-846 601 OA 
Sodium 2830 mg/L 123.01 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 615 mg/L 10.09 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 2800 mg/L 139.86 meq/L 1mg/L SW-846 9251 
Sulfate 3510 mg/L 73.10 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 171.87 meq/L N/A Calculation 
Major Anion Sum 162.31 meq/L N/A Calculation 
Cation/Anion Balance 2.86 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.048 mg/L 0.005 SW-846 7061A 
Total Chromium 0.10 mg/L 0.02 SW-846 601 OA 
Total Lead 0.03 mg/L 0.01 SW-846 7421 
Total Nickel 0.07 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter'mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: OCD-2A 
Lab ID: 0494W10185/0694G02077 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact Sample Date: 11/15/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic ND* 0.2 mg/L SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 0.47 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 5.34 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 1.38 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel ND* 0.01 mg/L SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 15.37 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium 0.01 mg/L 0.01 SW-846 601 OA 
Dissolved Zinc ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

Quality Control: 

RFI Phase III / Artesia, NM Report Date: 
OCD-4 Date Sampled: 
0694G02086 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 

Concentration Detection Limit 

Analyte (mg/L) (mg/L) 

Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 

m,p-Xylene ND 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.005 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
Dibromofluoromethane 109% 86-118% 
Toluene - d8 92% 88-110% 
Bromofluorobenzene 98% 86-115% 

11/14/94 
11/06/94 
11/09/94 
11/14/94 
11/14/94 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Analyst Review 



Inter•fTlountQin Laboratories, Inc. 

E P A Method 8270 

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

3304 Longmire 

College Station, Texas 77845 

Client: NAVAJO REFINING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: OCD-4 
Laboratory ID: 0694G02086 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/14/94 
11/06/94 
11/09/94 
11/12/94 
11/13/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.010 
Acenaphthylene ND 0.010 
Anthracene ND 0.010 
Benzo(a)anthracene ND 0.010 
Benzo (b)f luoranthene ND 0.010 
Benzo(k)fluoranthene ND 0.010 
Benzo(g,h,i)perylene ND 0.010 
Benzo(a) pyrene ND 0.010 
Chrysene ND 0.010 
Dibenz(a, h) anthracene ND 0.010 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
ldeno(1,2,3-cd) pyrene ND 0.010 
Naphthalene ND 0.010 
Phenanthrene ND 0.010 
Pyrene ND 0.010 

ND - Analyte not detected at stated limit of detection 

Quality Control: 
Surroqate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl - d14 

Percent Recovery 
51% 
59% 
62% 
71% 
87% 
84% 

Acceptance Limits 
21 -110% 
10-110% 
35-114% 
43-116% 
10-123% 
33-141% 

References: Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Analyst Review 



InteflTlountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM * 
Sample ID: OCD-4 
Lab ID: 0494W10187/0694G02086 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/06/94 

Parameter Concentration PQL Method 

pH (Lab) 7.2 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 18000 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 12400 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 192 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 3000 mg/L 1 Calculation 
Fluoride 1.0 mg/L 0.1 EPA 340.2 

Calcium 795 mg/L 39.67 meq/L 1mg/L SW-846 601 OA 
Magnesium 248 mg/L 20.41 meq/L 1mg/L SW-846 601 OA 
Potassium 62 mg/L 1.58 meq/L 1mg/L SW-846 601 OA 
Sodium 3270 mg/L 142.14 meq/L 1mg/L SW-846 601 OA 
Bicarbonate 234 mg/L 3.84 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 4820 mg/L 240.31 meq/L 1mg/L SW-846 9251 
Sulfate 2690 mg/L 56.03 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 203.82 meq/L N/A Calculation 
Major Anion Sum 195.77 meq/L N/A Calculation 
Cation/Anion Balance 2.01 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.024 mg/L 0.005 SW-846 7061A 
Total Chromium 0.06 mg/L 0.02 SW-846 601 OA 
Total Lead 0.02 mg/L 0.01 SW-846 7421 
Total Nickel ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

WATER QUALITY REPORT 

3304 Longmire 
College Station. Texas 77845 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM 

Sample ID: OCD-4 
Lab ID: 0494W10187/0694G02086 
Matrix: Water 
Condition: Intact 

Report Date: 12/13/94 
Receipt Date: 11/10/94 
SampleDate: 11/06/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic ND* 0.2 mg/L SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 1.38 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium 0.02 mg/L 0.02 SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 2.99 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 0.30 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel ND* 0.01 mg/L SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 12.37 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Zinc ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. J 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 
RFI Phase III / Artesia, NM 
OCD-6 
0694G02088 
Water 
Cool, HCI 
Intact, pH<2 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/14/94 
11/06/94 
11/09/94 
11/14/94 
11/14/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 

m,p-Xylene ND 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.005 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Quality Control: Surroqate 
Dibromofluoromethane 
Toluene - d8 
Bromofluorobenzene 

Percent Recovery 
102% 
96% 
98% 

Acceptance Limits 
86 -118% 
88-110% 
86-115% 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Analyst / Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

E P A Method 8270 

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

Client: NAVAJO R E F I N I N G C O M P A N Y 
Project: RFI Phase III / Artesia, NM 
Sample ID: OCD - 6 
Laboratory ID: 0694G02088 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/14/94 
11/06/94 
11/09/94 
11/12/94 
11/13/94 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.010 
Acenaphthylene ND 0.010 
Anthracene ND 0.010 
Benzo(a) anthracene ND 0.010 
Benzo(b)fluoranthene ND 0.010 
Benzo(k)fluoranthene ND 0.010 
Benzo(g,h,i)perylene ND 0.010 
Benzo(a) pyrene ND 0.010 
Chrysene ND 0.010 
Dibenz(a, h) anthracene ND 0.010 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
ldeno(1,2,3-cd) pyrene ND 0.010 
Naphthalene ND 0.010 
Phenanthrene ND 0.010 
Pyrene ND 0.010 

ND - Analyte not detected at stated limit of detection 

Quality Control: 
Surroqate 
2 - Fluorophenol 
Phenol - d5 
Nitrobenzene - d5 
2 - Fluorobiphenyl 
2,4,6 - Tribromophenol 
Terphenyl-d14 

Percent Recovery 
64% 
72% 
75% 
77% 
94% 
81% 

Acceptance Limits 
21 -110% 
10-110% 
35-114% 
43-116% 
10-123% 
33-141% 

References: Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 
Project: RFI Phase III / Artesia, NM * 
Sample ID: OCD-6 
Lab ID: 0494W10188/0694G02088 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact Sample Date: 11/06/94 

Parameter Concentration PQL Method 

pH (Lab) 7.7 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 12800 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 9500 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 618 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 1990 mg/L 1 Calculation 
Fluoride 3.7 mg/L 0.1 EPA 340.2 

Calcium 527 mg/L 26.32 meq/L 1mg/L SW-846 601 OA 
Magnesium 164 mg/L 13.51 meq/L 1mg/L SW-846 601 OA 
Potassium 13 mg/L 0.35 meq/L 1mg/L SW-846 601 OA 
Sodium 2590 mg/L 112.84 meq/L 1 mg/L SW-846 601 OA 
Bicarbonate 754 mg/L 12.37 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 2210 mg/L 110.24 meq/L 1mg/L SW-846 9251 
Sulfate 3510 mg/L 73.10 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 152.96 meq/L N/A Calculation 
Major Anion Sum 147.83 meq/L N/A Calculation 
Cation/Anion Balance 1.71 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.039 mg/L 0.005 SW-846 7061A 
Total Chromium 0.09 mg/L 0.02 SW-846 601 OA 
Total Lead 0.03 mg/L 0.01 SW-846 7421 
Total Nickel 0.04 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: OCD-6 
Lab ID: 0494W10188/0694G02088 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact SampleDate: 11/06/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic ND* 0.2 mg/L SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 0.55 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 7.95 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 1.88 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel 0.01 mg/L 0.01 SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 14.94 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Zinc ND*" 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

EPA Method 8240 
VOLATILE ORGANIC COMPOUNDS 

3304 Longmire 
College Station, Texas 77845 

Client: 
Project: 
Sample ID: 
Laboratory ID: 
Sample Matrix: 
Preservative: 
Condition: 

NAVAJO REFINING COMPANY 

Quality Control: 

RFI Phase III / Artesia, NM Report Date: 
OCD-8A Date Sampled: 
0694G02092 Date Received: 
Water Date Extracted: 
Cool, HCI Date Analyzed: 
Intact, pH<2 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Benzene ND 0.005 

Toluene ND 0.005 

Ethylbenzene ND 0.005 

m,p-Xylene ND 0.005 

o-Xylene ND 0.005 

Methyl ethyl ketone ND 0.005 

Carbon disulfide ND 0.005 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
Dibromofluoromethane 100% 86-118% 
Toluene - d8 99% 88-110% 
Bromofluorobenzene 101% 86-115% 

11/14/94 
11/06/94 
11/09/94 
11/14/94 
11/14/94 

Reference: Method 8240A: Gas Chromatography / Mass Spectrometry for Volatile Organics 
Test Methods for Evaluating Solid Waste, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Comments: A capillary column is used instead of a packed column as in the reference above. 

Analyst Review 



Inter-mountain Laboratories, Inc. 

EPA Method 8270 
SEMIVOLATILE ORGANIC COMPOUNDS 

3304 Longmire 

College Station, Texas 77845 

Client: NAVAJO REFINING COMPANY 
Project: RFI Phase III / Artesia, NM 
Sample ID: OCD - 8A 
Laboratory ID: 0694G02092 
Sample Matrix: Water 
Condition: Intact 
Preservative: Cool 

Report Date: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

11/14/94 
11/06/94 
11/09/94 
11/12/94 
11/13/94 

Quality Control 

Concentration Detection Limit 
Analyte (mg/L) (mg/L) 

Acenaphthene ND 0.010 
Acenaphthylene ND 0.010 
Anthracene ND 0.010 
Benzo(a)anthracene ND 0.010 
Benzo(b)fluoranthene ND 0.010 
Benzo(k)fluoranthene ND 0.010 
Benzo(g,h,i)perylene ND 0.010 
Benzo(a)pyrene ND 0.010 
Chrysene ND 0.010 
Dibenz (a, h) anthracene ND 0.010 
Fluoranthene ND 0.010 
Fluorene ND 0.010 
ldeno(1,2,3-cd) pyrene ND 0.010 
Naphthalene ND 0.010 
Phenanthrene ND 0.010 
Pyrene ND 0.010 

ND - Analyte not detected at stated limit of detection 

Surroqate Percent Recovery Acceptance Limits 
2 - Fluorophenol 61% 21 -110% 
Phenol - d5 75% 10-110% 
Nitrobenzene - d5 67% 35-114% 
2 - Fluorobiphenyl 75% 43-116% 
2,4,6 - Tribromophenol 83% 10-123% 
Terphenyl-d14 77% 33-141% 

References: 

Comments: 

Method 3510: Separatory Funnel Liquid-Liquid Extraction. 
Method 8270: Gas Chromatography / Mass Spectrometry for Semivolatile Organics 
Test Methods for Evaluating Solid Wastes, SW - 846, Final Update I, United States 
Environmental Protection Agency, July 1992. 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3 3 0 4 L o n g m i r e 

Co l lege S ta t i on , Texas 7 7 8 4 5 

WATER QUALITY REPORT 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM * 

Sample ID: OCD-8A 
Lab ID: 0494W10189/0694G02092 Report Date: 12/13/94 
Matrix: Water Receipt Date: 11/10/94 
Condition: Intact • SampleDate: 11/06/94 

Parameter Concentration PQL Method 

pH (Lab) 7.4 s.u. 0.1 SW-846 9040 
Conductivity (Lab) 12200 umhos/cm 1 SW-846 9050 
Total Dissolved Solids (180° C) 9560 mg/L 10 EPA 160.1 
Total Alkalinity (as CaC03) 407 mg/L 1 EPA 310.1 
Total Hardness (as CaC03) 3000 mg/L 1 Calculation 
Fluoride 2.7 mg/L 0.1 EPA 340.2 

Calcium 634 mg/L 31.64 meq/L 1mg/L SW-846 601 OA 
Magnesium 345 mg/L 28.34 meq/L 1 mg/L SW-846 601 OA 
Potassium 9 mg/L 0.24 meq/L 1mg/L SW-846 601 OA 
Sodium 2140 mg/L 93.08 meq/L 1 mg/L SW-846 601 OA 
Bicarbonate 497 mg/L 8.15 meq/L 1mg/L EPA 310.1 
Carbonate ND* 0.00 1mg/L EPA 310.1 
Chloride 2340 mg/L 116.66 meq/L 1 mg/L SW-846 9251 
Sulfate 3480 mg/L 72.31 meq/L 5 mg/L SW-846 9036 
Major Cation Sum 153.35 meq/L N/A Calculation 
Major Anion Sum 146.46 meq/L N/A Calculation 
Cation/Anion Balance 2.30 % Diff N/A Calculation 

Total Metals 

Total Arsenic 0.022 mg/L 0.005 SW-846 7061A 
Total Chromium 0.09 mg/L 0.02 SW-846 601 OA 
Total Lead 0.02 mg/L 0.01 SW-846 7421 
Total Nickel 0.06 mg/L 0.01 SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



Inter-mountain Laboratories, Inc. 

WATER QUALITY REPORT 

3304 Longmire 
College Station. Texas 77845 

Client: Navajo Refining Co. 

Project: RFI Phase III / Artesia, NM 
Sample ID: OCD-8A 
Lab ID: 0494W10189/0694G02092 
Matrix: Water 
Condition: Intact 

Report Date: 12/13/94 
Receipt Date: 11/10/94 
SampleDate: 11/06/94 

Parameter Concentration PQL Method 

Dissolved Aluminum ND* 0.1 mg/L SW-846 601 OA 
Dissolved Antimony ND* 0.1 mg/L SW-846 601 OA 
Dissolved Arsenic ND* 0.2 mg/L SW-846 601 OA 
Dissolved Barium ND* 0.05 mg/L SW-846 601 OA 
Dissolved Beryllium ND* 0.01 mg/L SW-846 601 OA 
Dissolved Boron 0.87 mg/L 0.05 SW-846 601 OA 
Dissolved Cadmium 0.04 mg/L 0.02 SW-846 601 OA 
Dissolved Chromium ND* 0.02 mg/L SW-846 601 OA 
Dissolved Cobalt ND* 0.02 mg/L SW-846 601 OA 
Dissolved Copper ND* 0.01 mg/L SW-846 601 OA 
Dissolved Iron 0.50 mg/L 0.05 SW-846 601 OA 
Dissolved Lead ND* 0.1 mg/L SW-846 601 OA 
Dissolved Manganese 1 4.55 mg/L 0.02 SW-846 601 OA 
Dissolved Nickel 0.06 mg/L 0.01 SW-846 601 OA 
Dissolved Molybdenum ND* 0.05 mg/L SW-846 601 OA 
Dissolved Selenium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Silica 10.92 mg/L 0.05 SW-846 601 OA 
Dissolved Silver ND* 0.01 mg/L SW-846 601 OA 
Dissolved Thallium ND* 0.2 mg/L SW-846 601 OA 
Dissolved Vanadium 0.01 mg/L 0.01 SW-846 601 OA 
Dissolved Zinc ND* 0.01 mg/L SW-846 601 OA 

*ND - Parameter not detected at stated Practical Quantitation Limit. 

Reference: SW-846 - "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", United States Environmental Protection Agency, Final 
Update 1, July 1992. 

EPA - "Methods for Chemical Analysis of Water and Wastes", United States Environmental Protection Agency, EPA 600/4-79-020, Revised 
March, 1983. 

Reviewed By: 

David N. Poelstra 

Laboratory Manager 



TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 

ARTESIA, NEW MEXICO 88211-0159 

January 19,1995 

Mr. Roger Anderson 
Oil Conservation Division-Environmental Bureau 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87501 

Dear Roger, 

Enclosed are the results of Navajo Refining Company's annual sampling of the 
effluent into our evaporation ponds. In Navajo's letter of December 21, 1991, (response to 
NOV NMD048918817), Navajo agreed to send a copy of these results to ED. 

I f you have any questions concerning these results, please call me at 505-748-
3311. Thank you for your time in this matter. 

Sincerely, 

Darrell Moore 
Environmental Specialist 

encl. 
cc: NM Environment Dept. 

An Independent Refinery Serving ... NEW MEXICO ° ARIZONA ° WEST TEXAS 
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6701 Aberdeen Avenue 

Lubbock, Texas 79424 

806»794»1296 

FAX 806•794*1298 

PAH's 

AN/WTICAL RESULTS FOR 
NAVAJO REFINING CO. 
Attention: Darrell Moore 
501 E. Main 
Artesia, NM 88210 

T29583 

December 23, 1994 

Receiving Date: 12/10/94 

Sample Type: Water 

Sample Condition: I & C 

Sample Received by: BL 

Analysis Date: 12/12/94 

EPA 8270 (ppm) DL Effluent QC %P %EA %IA 

Naphthalene 0.001 0.096 3.97 79 

Acenaphthylene 0.001 ND 4.47 89 

Acenaphthene 0.001 0.007 4.66 100 87 93 

Fluorene 0.001 ND 3.48 70 

Phenanthrene 0.001 ND 5.31 106 

Anthracene 0.001 0.231 4.96 95 

Fluoranthene 0.001 0.016 4.69 94 

Pyrene 0.001 0.092 4.52 112 130 90 

Benz[a]anthracene 0.001 0.048 4.01 80 

Chyrsene 0.001 ND 4.17 83 

Benzo[b]fl uoranthene 0.001 ND. 3.97 79 

Benzo[k]fluoranthene 0.001 ND 3.75 75 

Benzo[a]pyrene 0.001 ND 4.83 97 

lndeno[1,2,3-cd]pyrene 0.001 ND 3.03 61-

Dibenz[a,h]anthracene 0.001 ND 3.67 73 

Benzo[g,h,i]perylene 0.001 ND 3.66 : 73 " ' ' 

*ND = Not Detected 

2-Fluorophenol SURR 

Phenol-d5 SURR 

Nitrobenzene-d5 SURR 

2-Fluorobiphenyl SURR 

2,4,6-Tribromophenol SURR 

Terphenyl-d14SURR 

METHODS: EPA 8270. 

% RECOVERY 

83 

87 

84 

84 

78 

102 

Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE 

EAXALYSIS. INC JJUilliJl Li] 
A Lab^rjry for Advanced Environmental Research and A i j ^ i s 





TELEPHONE 
(505) 748-3311 

EASYLINK 
62905278 p95 JAM 

INING COMPAMY 

f i H 8 5 § 2 E A S T MAIN STREET ° P. O. BOX 159 
ARTESIA, NEW MEXICO 88211-0159 

FAX 
(505) 746-6410 ACCTG 
(505)746-6155 EXEC 
(505) 748-9077 ENGR 
(505) 746-4438 P/L 

January 13, 1995 

Mr. Roger Anderson 
Oil Conservation Division-Environmental Bureau 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe,NM 87501 

Dear Roger, 

Enclosed are the results of Navajo Refining Company's annual sampling of the 
effluent into our evaporation ponds. In Navajo's letter of December 21,1991, (response to 
NOV NMD048918817), Navajo agreed to send a copy of these results to ED. 

I f you have any questions concerning these results, please call me at 505-748-
3311. Thank you for your time in this matter. 

Sincerely, 

Darrell Moore 
Environmental Specialist 

encl. 
cc: NM Environment Dept. 

An Independent Refinery Serving ... NEWMEXICO ° ARIZONA « WEST TEXAS 
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6701 Aberdeen Avcnun 

Lubbock, Texas 79124 

B0e*794»1296 

FAX Rdfi»7fl4»1798 

PAH'S 

ANALYTICAL RESULTS FOR 
NAVAJO REFINING CO. 
Attention: Darrell Moore 
€01 E. Main 
Artesia, NM 68210 

T29583 

December 23,1994 
Receiving Dots: 12/10/91 

Sample Type: Water 
sample Condition: I c 
Sample Received by: Bl. 
Analysis Oate: 12/12/94 

EPA QS70 (ppm) DL Effluent QC %P %EA %IA 

Naphthalan* 0.001 0.096 3.97 79 

Acenaphthylene 0.001 ND 4.47 .. .._A9__ _ 
Acenapmnerw 0.001 0.007 4.66 100 87 93 

Fluorene 0.0O1 ND MA... 70 

Phenanthrene 0.001 ND 5.31 106 

Anthracene 0.001 0.231 4.98 95 

F|gor«nthene 0.001 0,016 4.69 94 

Pyrene 0.001 0.092 4.52 112 130 90__. 
BenzlB]Br\thracar» 0.001 0.048 4.01 80_ 

Chyrsane 0,001 ND 4.17 83 

B«nzo[b]fluoranthene 0.001 ND 3,97 79 

B«nzo[lr]fluorantrnne 0.001 ND ' 3.75 75 

Benzo{a]pyrer» 0.001 ND 483 97 

lnder«>(1,2.3-cd]pyrene 0.001 ND 3.03 61 

Qiberuta,ri]anthracene ' 0.001 ND 3.67 73 

eenzo{g,h,l]p«rytefi9 O.0O1 ND 3.66 73 

'NO « Not Delected 

2-Fluorophenol SURR 

Phenol-d5 SURR 

Nltrobenzene-dS SURR 

2-Fluoroblphenyl SURR 

2,4,6-Tribromophenol SURR 

Twphenyl-d14SURR 

METHODS: EPA 8270, 

% RECOVERY 

83 

87 

84 

84 

78 

102 

r 
Director, Dr. Blair Leftwich 

Director, Dr. Bruce McDonell 

DATE 

UlldiltoBANAiYSiS, INC 
3T 'd STO'ON £0:ST 

A Laboratory for Advanced Environmental Research and Analysis 

S6 0T UBf 9'63Tt76Z-908:131 SISAlUNrJ33U^l 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM 
SCIENTIFIC L A B O R A T ^ DIVISION 

700 CAMINO DE SALUD N.E., ALBUQUERQUE, NM 87106 
Organic Chemistry Section - Telephone: (505) 841 -2570 

SLD No. 

Date 
Received: 

m UUser 
C o d e * 7 i ft j 3 ; 2 | 0 | 

31 Request" 
ID No.: 

iJ Facility 0 r 

N a m e : Kl&vajo £**n 

P l a n F e m O 

6 | County: 

_4J Priority 
Code#: 

TTCRyl 

p f l ' o r T . 
call BD-SU3 
Coordinator) 

8 State 

Location: i f i o m i J i I ("̂  i i I^-I g i^ i "̂i I J ' l i ' 
10 Collected 

By: 
First 

l ^ i r p | w ^ Qn: ^3 /oT/. / 3 At: (j^J_9j_£j£ hrs. 
ikiaistt Data: (YY/MM/DD) 

JJ] Latitude (DOMM̂ ST 

Time: J * c t o c " 
3.-00om . ISOOnrs. 

11 Codes: 
I I I I I I I I - l I 

Submitter WSS# 
13| Report N*I» 

To: David G. Boyer 

±_J I J I I 
Organization 

14 Phone #: 
(505) 827 -5812 

Address 

New Mexico Oil Conservation Division 

City. Slaw Zip 
P . n. Rny ?naa 

Santa Fe, New Mexico 87504-2088 

Longitude (DDDMMSS) 
2 Digit ID 

(If n«a«d| 

Sampling Information: 
_ , _ • - G r a b 
Sample Purpoea: •.Composite ^~%TrZ: 

™ ~ • - Flow Proportioned 
f i - Equal Aliquot 

• - Sample Split w/Permirtee 
• •Chain of Custody 

• • Compliance 
•Check 
• Monitoring 
- Special 

16 Field 
JData: P H : , Conductivity: umhos @ C, Temperature: 

n -\ c r o Chlorine 
i C, Residual: 

18] Field Not**/ 
— gampla f. 

mg/l, Flow: 

17| Sample Source: 
•-Stream d-Well; Depth: 
G-Lake •-Spring 
•-Drain •-Distribution 
_i-Pool _^Q-Point-of-Ejatry n 
•-WWTP J3-0ther: Hl/ky^ 

20| Preservation: 
^""^ Q- NP No Preservation; Sampl* stored at room temperature 

Q- P*tee Sampi* stared in an ice bath (Not Frozen) 
Q- P-TS Sampte Preserved with Sodium ThiosuHate to remove chlorine residual 
• - P-HCI Sampla Preserved with Hydrochloric Acid (2 drops/40 mi) 

H% Q(-

191 Sample Type: • -Water, 
" jS<Wastewater, •-Other 

• -SoH, D-Food, 

This form accompanies a single sampte consisting of: 
3_- septum viai(s) (volume = I ft^K) 

- glass jugs (volume = ) 
(volume 

21 j Analyses Requested: Please check the appropriate box(es) below to indicate the type of analytical screen(s) 
required. Whenever possible, list specific compounds suspected or required. 

Volatile Screens; 
• - jJ53) Aliphatic Headspace (1 -5 Carbons) S^7 

• • 
• • 
• 
• 
• • 
• - ( 
• - ( 

Remarks: 

(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
(765) Mass Spectrometer Purgeables (EPA 624) 
(766) SDWA Total Trihalomethanes (EPA 501.1) 
(774) SDWA VOCs f (8 Regulated + ] (EPA 502.2) 
(775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

Other Specific Compounds or Classes; 
( ). 

Semivolatile Screens; 
• - (763) Acid Extractables 
• -(751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutrai/Acid Extractables (EPA 8270) 

B - (758) Herbicides. Chlorophenoxy Acid 
- (759) Herbicides, Triazines 

Q - (760) Organochlorine Pesticides 
Q - (761) Organophosphate Pesticides 
• • (767) Poiychlorinated Blphenyls (PCB's) 
• - (764) Polynudear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

S L D 8 9 1 2 - O R Form New 12/89 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPY! 
I 



WATER CHEMISTRY ANALYTICAL REQUEST FORM 
SCIENTIFIC L A f l O R A ^ Y DIVISION 

700 CAMINO DE SALUD, ALBUQUERQUE. NM 87106 
Water Chemistry Section - Telephone: (505) 841 -2555 

SLD No. 

Date 
Received: 

JJUser 
Code*: • 7 '0 »3 >2 tO ' 

31 Request 
ID No.: 

PtaepFormC 

6 I County? 

_fj Priority 
Code#: 

TlCky" 

call £iO-SU 

J J Facility 
Name: 

8 jStat. 

^ Location: tP|g>irxi<Ji \£\-fr£ \ he\r^\r~ J L 
10 Collected 

By: 
First 

i V i 
ILIalalt. 

'—- On: IPS I f l At: 
Om: (YY/MM/OD) Time: 

[ 6) [ 9 \ Q \Q | hrs 
24 hr. CKX« 

3:00 o*i • 1500*1. 

11 Codes: 

.1 1 I I I 1 1 1 1 - 1 1 I I I I I I I 

12) Latitude (DDMMSS) 

Submitter WSS # Organization Longitude (DOOMMSSJ 

1 1 1 1 1 1 1 II I 13 Report 
To: 

Nam* 

David G. Boyer 
14 Phone #: 

(505) C27-5S12 

Longitude (DOOMMSSJ 

1 1 1 1 1 1 1 II I 
Aoonn* New Mexico O i l C o n s e r v a t i o n D i v i s i o n 

Sampling Information: 
-—1 , „ G-Gfab 
Sampla Purpose: r-Composrts 

Compliance r~. Row Propoaioned 
H-Check £]-Equal Aliquot 
n- Monitoring Q . Sample Split w/Permittee 
• • Special • . Chain of Custoay 

P. 0. 2088 

Sampling Information: 
-—1 , „ G-Gfab 
Sampla Purpose: r-Composrts 

Compliance r~. Row Propoaioned 
H-Check £]-Equal Aliquot 
n- Monitoring Q . Sample Split w/Permittee 
• • Special • . Chain of Custoay 

Ory. Stct* Zip 
Santa F e , New Mexico 87504-•2088 

Sampling Information: 
-—1 , „ G-Gfab 
Sampla Purpose: r-Composrts 

Compliance r~. Row Propoaioned 
H-Check £]-Equal Aliquot 
n- Monitoring Q . Sample Split w/Permittee 
• • Special • . Chain of Custoay 

16 
Data: P H : . Conductivity <9 <£~Q Q umhoa ( 

- a , Chlorine 
C, Temperature: c/V i C, Residual: 

18| R « , d Note*/ 
Samol* »: 

mg/l. Flow 

17| Sample Source: 
•-Stream 
u-Lake 
u_;-Drain 
• -Pod 
••WWTP 

i^Sampie Type:^g*WaTe7 
^Z^Wastewater, •-Other 

•-Well; Depth: 
•-Spring 
••Distribution 
B^Point-of-Entry » 
[•Other: Pu^S 

• -Sod, a-Food, 2pJ Preservation: 
' Q-Y/Nf Water Not Preserved; Filtered 

Watar Not Preserved; Not Filtered 
Watar Preserved with Sulfuric Acid (H2S04); Filtered 
Water Preserved wtth Sulfuric Add: Not Filtered 
Watar Not Preserved in Plaid: Please Add K2S04 at Lab 
Water load 

This form accompanies a single aampla consisting of 
1 liter cubitainers (1 quart) 
4 liter cubitainers (1 gallon) 

• - W P F 
•-WPN 

• •Ohar . 

21 Analyses Requested: Please check the appropriate box(es) below to indicate the type of analyses required. 

Group AjiiftMt; 
Q- (854) SDWA Group li (Nitrate as N) 
• - (861) SDWA Group lli (Fluoride) 
• - (860) SDWA Complete Secondary 

Q (859) SWQB SS Anion • Cation Group + 
O (868) SWQB NPS Anion. Cation, Physical + 
Q (869) SWQB Nutrient Analysis Group + 

(867) Major Anions & Cations 

TSS 

Gallons: 
• - Calcium (as Ca) 
• - Magnesium (as Mg) " 
~- Potassium (as K) [ 
• -Sodium (as Na) ~ 
• - Total Hardness (as CaC03)[ 
Anions: 
• -Alkalinity (as CaC03) 
• -Bicarbonate (as HC03) 
• - Carbonate (as C03) 
•-Chloride (as O) 
• -Fluoride (as F) 
•-Sulfate (as S04) ] 

• • lon Charge Balance 

Remarks: 

Physical Parameters; 
• -Color 
• - Conductance ^ n c ^ n s a s ' 
• -Odor 
• - P H 
•-Surfactants 
• • Total Dissolved Solids 
• - Turbidity 
Qtnac 
• • 
• -
• -
• • : 

Surface and Waste Water: 
• - Biological Oxygen Demand 
• - Total Suspended Solids 
Q-Chemical Oxygen Demand 
• - Total Organic Carbon 
• - Cyanide 
Nutrltnft; 
• - Nitrate + Nitrite (as N) 
• - Ammonia (as N) 
•-Total Kjeldahl (as N) 
• - Nitrite (as N) 
• - Orthophosphate (as P) 
•-Total Phosphorus (as P) 

SLD8912-WC Form New 12/88 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPYI 



AIR & HEAVY M E T A L S ANALYTICAL R E Q U E S T FORM 

SCIENTIFIC LABOR/^pY DIVISION 
700 CAMINO DE SALUD N.E.. ALBUQUERQUE, NM 87106 

Air & Heavy Metals Section - Telephone: (505) 841 -2553 

SLD No. 

Date 
Received: 

LU 

JLJUser 
Code #: | 7 I 0 I 3 I 2 | 0 | 

3 Request 
ID No.: 

P U o i F o m C 

6 I County! -

4j Priority 
Code#: 

TJCTtyi 

call EIO-SLO 
Coordinator) 

JJ Facility 7) r < 
Name: /\JC\ vo, ] 0 r^~n t^h^ 

a | 

8 |State 

J _ i I L J I L 

10 Collected 
By: 

First ' I L Ia la l t . . . . . 
On: ? 3 U S I f J At: I 1̂  Ihrs. 

Oats: (YY/MM/DO) Time; 

TJ] Latitude (OOMMSS) 

I, I, 'I 

24 nr. dock 
1-00 pm . 1500 nn. 

11 Codes: 

L _ J I 
Submitter 

J L L 
wss# 

J I 
Organization 

i I _ i L 

13 Report 
To: 

Hum 

David C . Rny^r 
14 Phone #: 
— (505) 827-5812 

Addraa 
New Mexico O i l Conservation D iv is ion 

p. o. Rnx ?n«fi 
City, SUM Zip 

Santa Fe, New Mexico 87504-2088 

Longitude (DODMMSSJ 

I I I ' 

2 Digit ID 

Sampling Information: 
"-TTFTSrab 

Sampje Purpose: Q . composite E g T g ^ , 
a •-Compliance 

• -Check 
^£3«'Monitoring 

•-Special 

• - Flow Proportioned 

S- Equal Aliquot 
_ mple Split w/Permittee 
• -Chain of Custody 

16| Field 
JData: P H : 

17] Sample Source: 
•-Stream 
•-Lake 
•-Drain 
• -Pod 
•-WWTP 

Conductivity: £ j ^ Q O umhos ( 
, f . Chlorine 

C, Temperature: J j ) . 5 C, Residual: mg/l, Flow: 

18| Field Notes/ 
— ' Sample »: • -Well; Depth: 

• -Spring 
•-Distribution 

^B^Point-of-Entry j 
•-Other: WQY^S 

201 Preservation: 
1 — • - W N F Water Not Preserved; Filtersd 

j Q W m Watar Not Preserved; Not Filtered 
• - WPF Water Prsserved with Nitric Acid (HN03); Rltared 
• - WPN Water Preserved with Nitric Add; Not Filtered 
• - WNL Water Not Preserved in Field; Ptease Add HN03 at Lab 

^g-HCE Water iced 
•-Other 

J9J Sample Type:^Water, • -Sol i , 
J^-Wastewater, •-Other. 

• -Food, 

This form accompanies a single sampla consisting of: 
1 liter cubitainers (1 quart) 

- 4 liter cubitainers (1 gallon) 

i l l Analyses Requested: Please check the appropriate box(es) below to indicate the type of analyses required. 

• - (721) SDWA Group I + other parameters) marked below ^ Q ^ T 7 0 4 ) ICAP Scan 
• - (720) SDWA Group I Only 

• - Aluminum 
• - Arsenic 
• - Barium 
• - Cadmium 
• - Chromium 
• - Cobalt 
• - Copper 
• - Iron 

Remarks: 

• -Lead 
• -Manganese 
•-Mercury 
• - Molybdenum 
• - Nickel 
• -Selenium 
• -Silver 
• - Uranium 

• - Vanadium 
• -Zinc 
• -
• -
• -• - z z z z • - z z z z 
• -

L 
S L D 8 9 1 2 - H M Form New 12/89 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPYl 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM 
SCIENTIFIC LABORAT^f DIVISION 

700 CAMINO DE SALUD N.E., ALBUQUERQUE, NM 87106 
Organic Chemistry Section - Telephone: (505) 841-2570 

3 {Request" 
ID No. 

SLD No. 

Date 
Received 

2jUser 
Code #: I 7 | 0 -LiJ. 0J 

PlaoaFbrmD 
SicMr Ham 

41 Priority 
Code#: 

TTCRyT 

P»-VorT, 
eallBO-SLD 
Coordinator) 

5 Facility ^ 
Name: M g ^ - j o & / f \ 

_6J County: 8 State 
/Oir>-> 

Sample 
Location: J I I L I I I 

10 Collected 
By: 

First ILIatslt . 
On: ?3 KX,\Q\CJ |3 p | hrs. 

Oats: (YY/MM/DO) 

12] Latitude (DOMMSS) 

Tims: 2 4 e l o e " 
3.-OOom - ISOOhnt 

11 Codes: 

• I . l . I I 
Submitter WSS# 

131 Report N*T» 

To: Dav id G. Boyer 

1 I . l I I I I 
Organization 

14 Phone #: 
(505) 827-5812 

New Mexico O i l Conservation Divis ion 

City, Slat* Zip 
P. 0. Rnx ?0flR 

Santa Fe, New Mexico 87504-2088 
1 6 Field 
—'Data: P H : 

Longitude joooMMSsj 
2 Digit ID 

(fl n««o«o) 

HJ 
Sampja Purposa: 

0-Compliancs 
rvChsek 
0 ^ Monitoring 
• - Special 

Sampling Information: 
ffrrgrab 
• -Composite 

• - Row Proportioned 
• - Equal Aliquot 

• • Sample Split w/Permittee 
• • Chain of Custody 

, Conductivity: /Q/9t>C? umhosj 
« 0-7 • Chlorine 

_ C, Temperature: d $ C. Residual: mg/l, Row: 

17| Sample Source: 
•-Stream 
•-Lake 
•-Drain 
LJ-POOI 
n-wwTP 

•-Well; Depth: 
•-Spring 
•-Distribution 
G-Point-of-Entry 
rtl-Other: f W / * / 

M Sample Type: • -Water. Q-SoH. D-Food. 
3/rVastewater, •-Other. 

18 Pi«'d Notes/ 
— Sample »: 

This form accompanies a single sample consisting of: 
5 - septum viai(s) (volume =1dr\.i tec**) 

- glass jugs (volume « ) 
(volume J 

20| Preservation: 
^"-^ • • NP No Preservation; Sampla stored at room temperature 

Q-P-tee Sampte stored in an tea bath (Not Frozen) 
• - P-TS Sample Preserved with Sodium Thiosulfate to remove chlorine residual 
• • P-HCJ Sampla Prasarved with Hydrochloric Acid (2 drops/40 ml) 
J2FO»her C i ^ ; 

2iJ Analyses Requested: Please check the appropriate box(es) below to indicate the type of analytical screen(s) 
required. Whenever possible, list specific compounds suspected or required. 

Volatile Screens; 
• -j753) Aliphatic Headspace (1-5 Carbons) 

,^^(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
• - (765) Mass Spectrometer Purgeables (EPA 624) 
• - (766) SDWA Total Trihalomethanes (EPA 501.1) 
• - (774) SDWA VOCs I [8 Regulated +1 (EPA 502.2) 
• - (775) SDWA VOCs II (EDB & DBCP] (EPA 504) 

• Other Specific Compounds or C l a s s e s : 

• - ( ) . 
( )" 
( ). 

Semivolatile Screens : 

• - (763) Acid Extractables 
~J - (751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 
~J - (758) Herbicides. Chlorophenoxy Acid 
~J - (759) Herbicides, Triazines 
• - (760) Organochlorine Pesticides 
~ J - (761) Organophosphate Pesticides 

(767) Polychiorinated Biphenyls (PCB's) 
~2m (764) Polynudear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

Remarks: 

S L D 8912-OR Form New 12/89 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPY! 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM 
SCIENTIFIC LABORAT^Y DIVISION 

700 CAMINO DE SALUD N.E., ALTOOUERQUE, NM 87106 
Organic Chemistry Section - Telephone: (505) 841 -2570 

SLD No. 

Date 
Received: 

m 2_|User 
Code #: 7 > 0 i 3 ; 2 i Q | 

3 Request 
ID No.: Stiamrun 

4J Priority 
Code#: 

\zm 
call eiD-SLD 
Coordinator! 

5 Facility 
Name: JfyJ^u/i 

8 State 

LoSfion: . m . ^ i A / , / , r , 0 , / ? , J _ J i l I 
TOlCollected" 

By: 6 1 U>\ r^]Q On: 
First LUAillL 

°l~ fOS~ 11 3 At:| > | / IH I O 
Dale: (YY/MM/OO) Tims: 

hrs. 

JJ] Latitude (DDMMSS) 

I J 'l I 'l 
Longitude (DOOMMSS^ 

24 nr. ekx» 
3.00 om - iSOOhn. 

11 Codes: 

Submitter 
J I J I 

wss# 
1 31 R e p o r t Nam. 

To: David G. Boyer 

Organization 
J I 

14 Phone #: 
(505) 827-5812 

New Mexico Oi l Conservation Division 

City, Staia Zip p. o. Ffrx anas 
Santa Fe, New Mexico 87504-2088 

16] Fiem 
^ D a t a : P H : 

2 Digit ID 
(if n«MM) 

Sampling Information: 
, „ G-Grab 

SamplaPurpoaa: ••Composite f^rVSt,) 
-Q^Compliance • -F low Proportioned* 

n-_Chsek n . Equal Aliquot 
^Q^Monitoring Q . Sample Split w/Permittee 

•-Special • -Cha in of Custody 

, Conductivity: ^ \ (oOO umhos( °C, Temperature: 1 ^ 

18J Plaid Notes/ 
— Sample »: 

Chlorine 
C, Residual:. mg/l, Flow: 

17| Sample Source: TO \-\-~rt • 
•-Stream ^E^Weil; Depth: OTW \o<,-yJ 

•-Lake •-Spring 
•-Drain •-Distribution 
_i-Pool •-Point-of-Entry 

WWTP •-Other: 

19J Sample Type: JEr^Water. D-SoH\ D-Food. 
• -Wastewater, •-Other 
This form accompanies a single sample consisting of: 
3. - septum vial(s) (volume » HOn,. I far.h) 

- glass jugs (volume = ) 
- (volume = ) 

20| Preservation: 
Q- NP No Preservation; Sampla stored at room temperature 
• - P-loe Sampla stored in an tea bath (Not Frozen) 
• - P-TS Sample Preserved with Sodium Thiosuifate to remove chlorine residual 
• • P-HO Sampla Prssarved with Hydrochloric Acid (2 drops/40 ml) 

_Q<Other l 4 ^ C 

2i| Analyses Requested: Please check the appropriate box(es) below to indicate the type of analytical screen (s) 
required. Whenever possible, list specific compounds suspected or required. 

Volatile Screens: 

Q-(753) Aliphatic Headspace (1-5 Carbons) 
^0^(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 

• - (765) Mass Spectrometer Purgeables (EPA 624) 
• - (766) SDWA Total Trihalomethanes (EPA 501.1) 
• - (774) SDWA VOCs 118 Regulated +] (EPA 502.2) 
• - (775) SDWA VOCs II (EDB & DBCP] (EPA 504) 

• Other Specific Compounds or C l a s s e s : 

• - ( 
• -( 
• -( 

Remarks: 

Semivolatile Screens: 
• - (763) Acid Extractables 
• -(751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 

B -(758) Herbicides, Chlorophenoxy Acid 
- (759) Herbicides, Triazines 

• - (760) Organochlorine Pesticides 
• - (761) Organophosphate Pesticides 
• - (767) Polychlorinated Biphenyis (PCB s) 
Q - (764) Polynudear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

S L D 8912-OR Form New 12/89 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPY! 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM 

SCIENTIFIC L A B O R A A Y DIVISION 
700 CAMINO DE SAUJD N.E., ALBUQUERQUE, NM 87106 

Organic Chemistry Section - Telephone: (505) 841 -2570 

SLD No. 

Date 
Received: 

Uuser 
Code#: I 7 i 0 j 3 j 2 ! 0 | 

3 {Request 
ID No.: 

P d o F e n n O 
S»c«*rH«» 

4 Priority 
Code#: 

TJCRyi 5 Facility 
Name: 

6 I County: 8 State 

-iO Sample 
Location: i r n o in III i-t i 0 i lUJj e i I 11 i I /OI Ol i I i 6 i I | | | I I I 

10 Collected 
By: 

First T 
irS | n o I ^ On: 

Lklaiiir 
3 ftS" / Q At:| / i l M j 5~l hrs. 

Oats: (YY/MM/DO) Tims 

11 [Codes: TJ] Latitude (DOMMSS) 

24 nr. CIOCK 
3.-00om - 1500 hr*. 

•I I. I I 
Submitter 

J L J I 
wss# 

13| Report N«r» 
To: Dav id G. Boyer 

Organization 
14 Phone #: 

(505) 827-5812 
New Mexico O i l Conservation Divis ion 

City. Stat* Zip 
Pi 0. ROX 

Santa Fe, New Mexico 87504-2088 

16) Held 
—Data: PH : 

Longitude (DDDMMSS; 
2 Digit ID 

(if n»«a«a) 

15. 
Sampl* Purpose-. 

^Compl iance 
n - Check 
H«^onitoring 

' T J - Special 

Sampling Information: 
n - Grab 
• -Composite p™" 

n - Row Proportioned 
• - Equal Aliquot 

• - Sample Split w/Permittee 
• •Chain of Custody 

, Conductivity: umhos ( 

17| Sample Source: , 
•-Stream ^a^Well; Depth: 
G-Lake •-Spring 
G-Drain •-Distribution 
•-Pool •-Point-of-Entry 
•-WWTP •-Other: 

C, Temperature: 

1 B| F l « l d Notaa7" 
— Sample »: 

Chlorine 
C, Residual: mg/l, Flow: 

20| Preservation: 
• - M P No Preservation; Sampla stored at room temperature 
• • P-los Sampla stored in an ice bath (Not Frozen) 
Q- P-TS Sample Preserved with Sodium Thiosutfate to remove chlorine residual 
• - P-HCI Sampla Preserved with Hydrochloric Acid (2 drops/40 mi) 

^-Other HcClZL 

19J Sample Type: • -Water, 
• -Wastewater, • -Other. 

• -Soil. D-Food, 

This form accompanies a single sample consisting of: 
2 - septum viai(s) (volume * frcw^c h ) 

- glass jugs (volume - ) 
(volume 

i l l Analyses Requested: Please check the appropriate box(es) below to indicate the type of analytical screen (s) 
required. Whenever possible, list specific compounds suspected or required. 

Volatile Screens; 
• - (753) Aliphatic Headspace (1-5 Carbons) 

^jg-^T754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
(765) Mass Spectrometer Purgeables (EPA 624) 

• - (766) SDWA Total Trihalomethanes (EPA 501.1) 
• - (774) SDWA VOCs I (8 Regulated + ] (EPA 502.2) 
• - (775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

• Other Specific Compounds or C l a s s e s : 

• - ( 
• -( 
• -( 

Remarks: 

Semivolatile Screens: 

• - (763) Acid Extractables 
Q - (751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 
Q - (758) Herbicides, Chlorophenoxy Acid 
• - (759) Herbicides, Triazines 
• - (760) Organochlorine Pesticides 
• « (761) Organophosphate Pesticides 
• - (767) PcJychlorinated Biphenyls (PCB's) 
Q - (764) Polynudear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

S L D 8912-OR Form New 12/89 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPY! 



STATE OF NEW MEXICO 

-"ENERGY. MINERALS AND NATURAL RESOLES DEPARTMENT 

OIL CONSERVATION OIVISION 

ANALYSIS REQUEST FORM 

Contract Lab tJes-f'-fgck U J b Contract No. ^3~S2LOI-

OCD Sample No. C\30S\ 3 I OOO 

Collection Oate Collection Time Collected by —Person/Agency 

S|/3|<?3 iOOO occ 

SITE INFORMATION 
Sample location A^wz? Jo fce £n£t+n^ - Av~t-es i a 
CoJection Site Description - A ^ S M " R O ' & > < r c - f { j J c J b ^ - f Q v w ^ 

J i i 

Township, Range, Section, Tract: 

1 1 1 H 1 +- i - ! : 
SEND ENVIRONMENTAL BUREAU 
FINAL NM OIL CONSERVATION DIVISION 
REPORT po Box 2088 
T 0 * Santa Fe, NM 87504-2088 

SAMPLE FIELD TREATMENT — Check proper boxes 

No. of samples submitted: ^2 

SAMPLING CONDITIONS 

• Bailed QPump 
^Dipped QTap 

Water level Q?NF: Whole sampte (r^-flttered) 
O F : Filtered In Held with 0.45 4\ membrane filter 
• PF: Pre-fBteted w/45 ^membrane filter 

SAMPLING CONDITIONS 

• Bailed QPump 
^Dipped QTap 

Discharge 

Q?NF: Whole sampte (r^-flttered) 
O F : Filtered In Held with 0.45 4\ membrane filter 
• PF: Pre-fBteted w/45 ^membrane filter 

SAMPLING CONDITIONS 

• Bailed QPump 
^Dipped QTap 

Sample type 
52~NA: Noaddadded Q A: 5mlcone. HNO, added 
• A: HCL D A : 4ml fuming HNO, added 
• A: 2ml H.SO/. added 

pH(00400) 
Sample type 

52~NA: Noaddadded Q A: 5mlcone. HNO, added 
• A: HCL D A : 4ml fuming HNO, added 
• A: 2ml H.SO/. added 

pH(00400) 
ContfeclMty (UncortBCted) 

l ^ O O >fmho 

52~NA: Noaddadded Q A: 5mlcone. HNO, added 
• A: HCL D A : 4ml fuming HNO, added 
• A: 2ml H.SO/. added Water Temp. (00010) 

dS- S° C 

ContfeclMty (UncortBCted) 
l ^ O O >fmho 

52~NA: Noaddadded Q A: 5mlcone. HNO, added 
• A: HCL D A : 4ml fuming HNO, added 
• A: 2ml H.SO/. added Water Temp. (00010) 

dS- S° C 
ConrijctJvllyalZfC 

^mho 
ELO COMMENTS: 

LAB ANALYSIS REQUESTED: 
ITEM DESC UCTHOO ITEM QE3& METHOD. H E M fi£§£ am 

• 001 VOA 8020 •013 PHENOL 604 • 026 Cd T 
• 002 VOA 602 •014 VOC 8240 • 027 Pb 7< 
• 003 VOH 8010 •015 VOC 624 • 028 HQW 7' 
• 004 VOH 601 •016 SVOC 8250 • 031 Se T, 
• 005 SUITE 80104020 •017 SVOC 625 ^ & 0 3 2 ICAP 6C 
• 006 SUITE 601-602 • 018 VOC 8260 -S-9S3 CATIONS/ANIONS 
• 007 HEADSPACE •019 SVOC 8270 • 034 N SUITE 
• 008 PAH 8100 • 0 2 0 O&G 9070 • 035 NITRATE 
• 009 PAH 610 •022 AS 7060 • 036 NITRITE 
• 010 PC8 8080 • 0 2 3 Ba 7080 • 037 AMMONIA 
• 011 PCS 608 • 024 Cr 7190 • 038 TKN 
• 012 PHENOL 8040 • 025 06 7198 • OTHER 



STATE OF NEW MEXICO 

'ENERGY. MINERALS AND NATURAL RESCUES DEPARTMENT 

OIL CONSERVATION DIVISION 

ANALYSIS REQUEST FORM 

Contract Lab uk . v t~eck Contract 

OCD Sample No. ^Q^lZ \ \uO 

CotectJbn Date Collection Time Collected by —Person/Agency 

£ | / 3 (-7 3 1 1 H i ? /OCC 

SITE INFORMATION 
Sample location » / DC A t 

— ^ ^ — _ J ^ v < s j ^ j < L ^ _ j ^ ^ ^ _ ^ > u j 2 J ^ J ^ ^ ^ ^ ^ y ^ ^ ^ ^ ^ 

CotecHon Site Descfiptton r ^ W ^ - j i ^ u7r?Jj I > > . W( „ 

Township, Range, Section, Tract: 

FINAL NM OIL CONSERVATION DIVISION 
REPORT pQ 2088 

* Santa Fe, NM 87504-2088 

SAMPLE HELD TREATMENT - Check proper boxes FINAL NM OIL CONSERVATION DIVISION 
REPORT pQ 2088 

* Santa Fe, NM 87504-2088 No. of samples submitted: 

FINAL NM OIL CONSERVATION DIVISION 
REPORT pQ 2088 

* Santa Fe, NM 87504-2088 

^ S - f l F : Whote sample (r^-fillered) 
• F: Filtered kt Md with 0.45 ^membrane Alter 
• PF: Pte-fMtmd w/45 ^membrane filter 

SAMPLING CONDITIONS 

f a i l e d • Pump 
•Dipped • T a p 

pH(00400) 

Water Temp. (00010) 

Discharge 

^ S - f l F : Whote sample (r^-fillered) 
• F: Filtered kt Md with 0.45 ^membrane Alter 
• PF: Pte-fMtmd w/45 ^membrane filter 

SAMPLING CONDITIONS 

f a i l e d • Pump 
•Dipped • T a p 

pH(00400) 

Water Temp. (00010) 

Sample type 

(^Kiuctivlty(Uncon^cted) 
H ^OO Amho 

__Q-NA: No acid added • AJ 5ml cone. HNO, added 
• A: HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SO/. added 

SAMPLING CONDITIONS 

f a i l e d • Pump 
•Dipped • T a p 

pH(00400) 

Water Temp. (00010) 

z^mho 
REID COMMENTS: 
i 

LAB ANALYSIS REQUESTED: 
m-ii DESC METHOD OEM QES£ MBHQD. mm DESC METH 

• 001 VOA 8020 •013 PHENOL 604 • 026 Cd T 
• 002 VOA 602 •014 VOC 8240 • 027 Pb 7< 
• 003 VOH 8010 •015 VOC 624 • 028 HOW 7' 
• 004 VOH 601 •016 SVOC 8250 • 031 Se T, 
• 505 SUITE 80104020 •017 SVOC 625 - e 0 3 2 ICAP « 
-dooe SUITE 601-602 •018 VOC 8260 -O033 CATIONS/ANIONS 
• 007 HEADSPACE • 019 SVOC 8270 • 034 N SUITE 
• 008 PAH 8100 •020 O&G 9070 • 035 NITRATE 
• 009 PAH 610 • 0 2 2 AS 7060 • 036 NITRITE 
• 010 PCB 8080 •023 Ba 7080 • 037 AMMONIA 
• 011 PCB 608 • 024 Cr 7190 • 038 TKN 
• 012 PHENOL 8040 •025 06 7198 • OTHER 
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STATE OF NEW MEXICO 

^JERGY, MINERALS AND NATURAL RESOURC^DEPARTMENT 

Oll CONSERVATION DIVISION 

ANALYSIS REQUEST FORM 

Contract Lab {rJes-ierk LxU Contract tofi3-$3(-01'03H- - / f 

OCD Sample No.oi 3 05 ^ Q ̂  0Q 

Collection Date Collection Time Collected by —Person/Agency 

f 3 r D o - u o - / Q t 7 s e - n /OCD 

SITE INFORMATION 

Sampletocafion ^ ^ - a ' ^ l ^ W ^ . r ^ W s , * 

Collection Site Description P c / w J £ - £ A A ^ 2 ^ # i .o l< f - f p o i r v - -

1 

Township, Range, Section, Tract: 

| -h -t- | ! 

Township, Range, Section, Tract: 

| -h -t- | ! 

FINAL NM OIL CONSERVATION DIVISION 
REPORT p o Box 2088 

* Santa Fe, NM 87504-2088 

SAMPLE HELD TREATMENT — Check proper boxes FINAL NM OIL CONSERVATION DIVISION 
REPORT p o Box 2088 

* Santa Fe, NM 87504-2088 No. of samples submitted: ^ / 

FINAL NM OIL CONSERVATION DIVISION 
REPORT p o Box 2088 

* Santa Fe, NM 87504-2088 

NZINF: Whole sample (Non-fBtered) 
F: Filtered in field with 0.45 4 membrane filter 

• PF: Pre-filtered w/45 /̂ membrane filter 

SAMPLING CONDITIONS 

• Bailed DPump 
pSDipped DTap 

pH(00400) 

Water Temp. (00010) 

Water level 

Discharge 

NZINF: Whole sample (Non-fBtered) 
F: Filtered in field with 0.45 4 membrane filter 

• PF: Pre-filtered w/45 /̂ membrane filter 

SAMPLING CONDITIONS 

• Bailed DPump 
pSDipped DTap 

pH(00400) 

Water Temp. (00010) 

Sample type 

Conductivity (Uncorrected) 
^ ^ O O /fmho 

^fZTNA: Noaddadded • A: 5ml cone. HNO, added 
• A: HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SO</L added 

SAMPLING CONDITIONS 

• Bailed DPump 
pSDipped DTap 

pH(00400) 

Water Temp. (00010) 
CondjetMtya^C 

/ymho 
FIELD COMMENTS: . . n , 

VICES' 

LAB ANALYSIS REQUESTED: 
ITEM QESQ. METHOD ITEM D£S£ METHOD ITEM DESC METHO 

• 001 VOA 6020 • 0 1 3 PHENOL 604 • 026 Cd 713 
• 002 VOA 602 •014 VOC 8240 • 027 Pb 742 
• 003 VOH 8010 • 015 VOC 624 • 028 Hg(L) 747 
• 004 VOH 601 • 0 1 6 SVOC 8250 • 031 Se 774 
• 005 SUITE 8010-8020 •017 SVOC 625 E3U3T ICAP 601 

^_Q406 SUITE 601-602 • 0 1 8 VOC 8260 CATIONS/ANIONS 
• 007 HEADSPACE • 019 SVOC 6270 • 034 N SUITE 
• 008 PAH 8100 • 0 2 0 O&G 9070 • 035 NITRATE 
• 009 PAH 610 • 0 2 2 AS 7060 • 036 NITRITE 
• 010 PCB 8080 • 0 2 3 Ba 7080 • 037 AMMONIA 
• 011 PCB 608 • 0 2 4 Cr 7190 • 038 TKN 
• 012 PHENOL 6040 •025 Cr6 7198 • OTHER 



STATE OF NEW MEXICO 

^ERGY. MINERALS AND NATURAL RESOURd̂ DEPARTMENT 

OIL CONSERVATION DIVISION 

ANALYSIS REQUEST FORM 

Contract Lab {Jet^ f€cJ^ U^Jo Contract No. 9d-^/.Q^'O^H'/^ 

OCD Sample No. ^3Q$ I 5 Ocf 3 f l 

Collection Oate Collection Time Collected by —Person/Agency 

0ciSO /OCD 

SITE INFORMATION 
Sample location 

KJr>v/a \o 
Collection Site Description 

Township, Range, Section, Tract: 

1 I 1 T- + 1 -c 1 1 
SEND ENVIRONMENTAL BUREAU 
HNAL NM OIL CONSERVATION DIVISION 
REPORT poBox 2088 

1 Santa Fe, NM 87504-2088 

SAMPLE FIELD TREATMENT — Check proper boxes 

No. o( samples submitted: <-/ 

SAMPLING CONDITIONS 

•Bailed •Pump 
£2 Dipped QTap 

Water level rq^NF: Whole sample (Non-filtered) 
• F: FMered in field with 0.45 4 membrane filter 
• PF: Pre-filtered w/45 ^membrane filter 

SAMPLING CONDITIONS 

•Bailed •Pump 
£2 Dipped QTap 

Discharge 

rq^NF: Whole sample (Non-filtered) 
• F: FMered in field with 0.45 4 membrane filter 
• PF: Pre-filtered w/45 ^membrane filter 

SAMPLING CONDITIONS 

•Bailed •Pump 
£2 Dipped QTap 

Sample type 
JE3 NA: Noaddadded • A: 5ml cone. HNO, added 
• A* HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SO/. added 

pH(00400) 
Sample type 

JE3 NA: Noaddadded • A: 5ml cone. HNO, added 
• A* HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SO/. added 

pH(00400) 
Conductivity (Uncorrected) 

1 Of~) O O Amho 

JE3 NA: Noaddadded • A: 5ml cone. HNO, added 
• A* HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SO/. added Water Temp. (00010) 

2VC 

Conductivity (Uncorrected) 
1 Of~) O O Amho 

JE3 NA: Noaddadded • A: 5ml cone. HNO, added 
• A* HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SO/. added Water Temp. (00010) 

2VC CorxJuctMtyat25'C 
z^mho 

FIELD COMMENTS: 

•-TT3 WO rv^.l W . ^ S 

LAB ANALYSIS REQUESTED: 
ITEM DESC METHOD ITEM DESC METHOD ITEM QES£ METHOC 

• 001 VOA 8020 • 0 1 3 PHENOL 604 • 026 Cd 713< 
• 002 VOA 602 • 0 1 4 VOC 8240 • 027 Pb 742 
• 003 VOH 8010 •015 VOC 624 • 028 HgW 747< 
• 004 VOH 801 •016 SVOC 8250 • 031 Se 774. 
• 005 SUITE 8010-8020 • 0 1 7 SVOC 625 - ^ 6 3 2 ICAP 601 

^PJLTOW SUITE 601-602 •018 VOC 8260 CATIONS/ANIONS 
• 007 HEADSPACE •019 SVOC 8270 • 034 N SUITE 
• 008 PAH 8100 • 0 2 0 O&G 9070 • 035 NITRATE 
• 009 PAH 610 • 0 2 2 AS 7060 • 036 NITRITE 
• 010 PCB 8080 • 0 2 3 Ba 7080 • 037 AMMONIA 
• 011 PCB 608 • 0 2 4 Cr 7190 • 038 TKN 
• 012 PHENOL 8040 • 025 06 7198 • OTHER 



STATE OF NEW MEXICO 

ENERGY. MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

ANALYSIS REQUEST FORM 

Contract Lab Uls-hedk L&Jo Contract No. 9 3 - 5 ? I - 0 l - O 3 

OCD Sample No. ^ 3 0 5 1 3 I 3MfT 

Cotection Date Collection Time Collected by —Person/Agency 

51 /3 193 /OCC 

SITE INFORMATION 
Sample location 

Cotection Site Descnption 

w b U iub- / ft 
Township, Range, Section, Tract: 

1 1 1 +- ! 1 ™t~ ! ~r~ j 1 

SEND ENVIRONMENTAL BUREAU 
RNAL NM OIL CONSERVATION DIVISION 
REPORT po Box 2088 

* Santa Fe, NM 87504-2088 

SAMPLE HELD TREATMENT— Check proper boxes 

No. of samples submitted: 

SAMPLING CONDITIONS 

jJSBaited • Pump 
•Dipped QTap 

* * * * 
• j j NF: Whole sample (Non-flltefsd) 
• F: Rltered in Md with 0.45 membrane filter 
• PF: Pre-fMared w/45 ̂ membrane filter 

SAMPLING CONDITIONS 

jJSBaited • Pump 
•Dipped QTap 

Discharge 

• j j NF: Whole sample (Non-flltefsd) 
• F: Rltered in Md with 0.45 membrane filter 
• PF: Pre-fMared w/45 ̂ membrane filter 

SAMPLING CONDITIONS 

jJSBaited • Pump 
•Dipped QTap 

Sample type 
0 NA: Noaddadded • A- 5mlcone. HNO, added 
• A* HCL D A - 4ml fuming HNO, added 
• A: 2ml H,SO/. added 

pH(00400) 
Sample type 

0 NA: Noaddadded • A- 5mlcone. HNO, added 
• A* HCL D A - 4ml fuming HNO, added 
• A: 2ml H,SO/. added 

pH(00400) 
(JorrductMty (Uncorrected) 

3HSO /fate 

0 NA: Noaddadded • A- 5mlcone. HNO, added 
• A* HCL D A - 4ml fuming HNO, added 
• A: 2ml H,SO/. added Water Temp. (00010) 

(JorrductMty (Uncorrected) 
3HSO /fate 

0 NA: Noaddadded • A- 5mlcone. HNO, added 
• A* HCL D A - 4ml fuming HNO, added 
• A: 2ml H,SO/. added Water Temp. (00010) 

CoriductMtyat2S'C 
"V y^mho 

FIELD COMMENTS: 

LAB ANALYSIS REQUESTED: 
LTEM DE2C. METHOD OEM DESC acmos ITEM QES£ METH 

• 001 VOA 8020 •013 PHENOL 604 • 026 Cd 7 
• 002 VOA 602 •014 VOC 8240 • 027 Pb 7-
• 003 VOH 8010 •015 VOC 624 • 028 Hg(L) 7-
• 004 VOH 601 • 016 SVOC 8250 • 031 Se T 
• 005 SUITE 80104020 •017 SVOC 625 --E2032 ICAP 

SUITE 601-602 •018 VOC 8260 .--Q-033 CATIONS/ANIONS 
• 007 HEADSPACE • 019 SVOC 8270 • 034 N SUITE 
• 008 PAH 8100 •020 O&Q 9070 • 035 NITRATE 
• 009 PAH 810 • 022 AS 7060 • 036 NITRITE 
• 010 PCS 806O •023 Ba 7080 • 037 AMMONIA 
• 011 PCB 608 •024 Cr 7190 • 038 TKN 
• 012 PHENOL 8040 •025 06 7198 • OTHER 



STATE OF NEW MEXICO 

! ENERGY. MINERALS AND NATURAL RESOLVES DEPARTMENT 

OIL CONSERVATION DIVISION 

ANALYSIS REQUEST FORM 

Contract Lab UJg<rt~ecU Lcda- Contract Ho!lS'59b01 - O^H - A 

OCDSampleNo. °\ 3 QS\3 i^3Q 

Collection Date CollectJon Time Collected by —Person/Agency 

5 | /3 |?5 /OC' 

SITE INFORMATION 

Sample location 

Cotectlon Site Descnption / > 1 c ^ y ^ J e J j A j b -

Township, Range, Section, Tract: 

SEND ENVIRONMENTAL BUREAU 
"NAL NM OIL CONSERVATION DIVISION 
REPORT poBox 2088 

Santa Fe, NM 87504-2088 
TO> 

SAMPLE HELD TREATMENT— Check proper boxes 

No. of samples submitted: 

SAMPLING CONDITIONS 

Bailed OPump 
•Dipped QTap 

Wa»r level _ , 
("7 - O C 

-@"NF: Whole sampte (Non-mered) 
• F: Filtered i i laid with 0.45 ^membrane filter 
• PF: Pre-flawed w/45 /̂ membrane filter 

SAMPLING CONDITIONS 

Bailed OPump 
•Dipped QTap 

Discharge 

-@"NF: Whole sampte (Non-mered) 
• F: Filtered i i laid with 0.45 ^membrane filter 
• PF: Pre-flawed w/45 /̂ membrane filter 

SAMPLING CONDITIONS 

Bailed OPump 
•Dipped QTap 

Sample type 
{ErNA: Noaddadded • A: 5ml cone. HNO, added 
• A- HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SOA added 

pH(00400) 
Sample type 

{ErNA: Noaddadded • A: 5ml cone. HNO, added 
• A- HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SOA added 

pH(00400) 
CcoductJvtty(UrKone<Aad) 

{ErNA: Noaddadded • A: 5ml cone. HNO, added 
• A- HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SOA added Water Temp. (00010) 

CcoductJvtty(UrKone<Aad) 

{ErNA: Noaddadded • A: 5ml cone. HNO, added 
• A- HCL • A: 4ml fuming HNO, added 
• A: 2ml H,SOA added Water Temp. (00010) 

CoiiductMty 8125*0 
y^mho 

FIELD COMMENTS: 

LAB ANALYSIS REQUESTED: 
HEM CESC atDfifi ITEM D£S£ METHOD H E M DISC MfJh 

• 001 VOA 8020 • 013 PHENOL 604 • 026 Cd 7 
• 002 VOA 602 • 014 VOC 8240 • 027 Pb 7 
• 003 VOH 8010 • 015 VOC 624 • 028 HOW 7 
• 004 VOH 601 •016 SVOC 8250 • 031 Se 7 
• 005 SUITE 30104020 • 0 1 7 SVOC 625 r—i ff\t ICAP e 

SUITE 601-602 •018 VOC 8260 - e « 3 CATIONS/ANIONS 
• 007 HEADSPACE •019 SVOC 8270 • 034 N SUITE 
• 008 PAH 8100 • 0 2 0 O&G 9070 • 035 NITRATE 
• 009 PAH 610 • 0 2 2 AS 7060 • 036 NITRITE 
• 010 PCB 8080 • 0 2 3 Ba 7080 • 037 AMMONIA 
• 011 PCB 608 • 0 2 4 Cf 7190 • 038 TKN 
• 012 PHENOL 8040 •025 06 7198 • OTHER 
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LOCATIONS OF WELL POINTS 

EVAPORATION POND AREA 

(«>%/£) 

O MW-6 Monitor Well 

9 P87-1 Point installed in this study (1987) 

O p85-2 Point installed in earlier study (1985) 

A HP-2 Point installed by unknown agency 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION OIVISION 

GARREY CARRUTHERS POST OFFICE BOX 208B 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
(505) 8S7-5B00 

GOVERNOR 

March 8, 1988 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr . Zeke Sherman 
Envi ronmenta l Engineer 
Navajo Ref in ing Company 
P.O. Drawer 159 
A r t e s i a , NM 88210 

RE: Discharge Plan for Navajo Re f i ne ry , DP-28 

Dear M r . Sherman: 

Th is le t ter is a fo l low-up to our d iscussion by telephone of March 3, 
1988. D u r i n g tha t conversat ion we discussed several issues inc lud ing 
placement and cons t ruc t ion of new moni tor ing wel ls . I request tha t 
Navajo Ref inery use the fo l lowing guidel ines in locat ing and ins ta l l ing 
the new moni tor ing wel ls : 

1 . A well is being requ i red by OCD to be located at 
the southern boundary of the proposed 80-acres to 
be acqu i red by Navajo. The east-west location is 
to be determined a f ter submit ta l of water levels in 
several of the well points instal led by Navajo in the 
s p r i n g of I987. These points are not usefu l for 
water qua l i t y moni tor ing bu t are excel lent for use 
as piezometers to determine flow d i rec t ion from the 
ponds . I f they can be located, stabi l ized and 
su rveyed they can p rov ide much meaningful data 
w i th l i t t le addi t ional expense. The points 
necessary to establ ish water levels for a location 
for a new monitor well a re : 

P 87-1 
P 87-2 
P 87-3 
P 87-4 
P 87-13 

P 87-14 
P 87-15 
P 87-16 
P 87-17 
p 87-19 

Provide elevat ion and water levels for these po in t s . 
In addi t ion please p rov ide water levels (and 
elevat ion and location data i f not p rev ious ly 



suppl ied and /o r ve r i f i ed ) for MW-3, 4 , 5, 6, and 
7. A l l water levels for well points and moni tor ing 
wells should be taken the same day i f poss ib le . 

2. When all ponds and the adjacent moni tor ing wells 
have been completed, submit in f ina l tabu lar f o rm , 
X-Y coordinate locations and elevat ion coordinates 
for all monitor wells and well points used as 
piezometers; and maximum elevat ions (less 
f reeboard) for water in the ponds . Th is 
informat ion wi l l be computer ized by us to map 
water levels . 

3. At tached is a typ ica l monitor well o f the design 
used in the ear l ier RCRA wells tha t you can use as 
a gu ide . Our only requi rements are tha t you have 
a minimum of ten (10) feet of sa tura ted th ickness 
bu t tha t the maximum satura t ion does not exceed 
f i f teen (15) feet , that the top of the screen not be 
submerged, tha t the f i l t e r pack top be placed 
about 12 inches above the top of the screens ( to 
p reven t bentoni te migra t ion) and that adequate 
sur face casing and cement be placed to stabi l ize 
and seal the we l l . PVC may be used instead of 
stainless steel for the well i tse l f . 

On February 19, I988 we sent Navajo a l is t of d ischarge plan 
commitments agreed to at the Navajo-OCD meeting of February 1 1 , 
1988. These were prepared from our notes and our unders tand ings of 
the commitments made by Navajo. Please review these for any ser ious 
mis in terpre ta t ions and no t i f y us so tha t those points may be discussed 
f u r t h e r . Unless we hear from you by March 2 1 , we wi l l consider the 
comments b i n d i n g . 

I f you have any ques t ions , please contact me at 827-5812 . 

David C. Boyer y I 
Hydrogeolog is t / 
Environmental Bureau Chief 

DGB/ag 

cc : OCD-Ar tes ia 



LOCATIONS OF WELL POINTS 

;r EVAPORATION POND AREA 

O MW-6 Monitor Well 
13 P87-1 Point installed in this study (1987) 
O P85-2 Point installed in earlier study (1985) 
A HP-Z Point installed by unknown agency 
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TELEPHONE 

C505) : 48-3311 

Navaio 
EASYLINK 

62905278 

REFINING COMPANY 
501 E A S T M A I N S T R E E T • p. o . D R A W E R 159 

-ARTE^SiA. NEW MEXICO 88210 

cXc5iS£RV.vriCN D!7I«!0M 

j j-'January 11, 1988 

Mr. David G. Boyer 
Hydrologist/Environmental Bureau Chief 
Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico 87504 

Dear Mr. Boyer: 

Re: Navajo Refinery 
Discharge Plan, GW-28 

Navajo i s submitting the following information to resolve the issues stated 
in your August 3, August 27, and December 28, 1987 l e t t e r s , concerning the 
refinery and evaporation pond areas. 

CONCERNING THE REFINERY 

Navajo has a S p i l l Prevention and Countermeasure Plan that addresses major 
s p i l l s and leaks withi n the refinery. This contingency plan w i l l be 

f-, • revised to include the reporting procedures an actions to be taken i f major 
leaks, s p i l l s or upsets of o i l , products, chemicals, or wastewater occur 

\!\ outside of curbed or paved areas. Such a revision must take into account a 
multitude of possible scenarios and responses and w i l l require a great deal 
of time and planning to provide for the needs of thi s particular refinery. 
We would expect to submit a revised contingency plan no lat e r than June 30, 
1988. - 1 ^ 

,?0ur Maintenance Department has inspected a l l of the bolted or riveted tanks 
i n operation. Most of these tanks have had the i r plates welded at the 

f^.' seams as well as around the rivets and i n most cases have an exterior 
\ . surface sealing, asphaitic type coating. Navajo finds'.no reason^fo^replace >-

"l tankage that i s s t i l l serviceable and has no leakage. Clean up i n areas 
within the dikes surrounding these tanks has already commenced, and will / 
continue during the summer of 1988 when additional mail powerr will be avail-__^' 
able. \w/ -—~~~~~ 

J^J- >^+~ "T J- " 

An Independent Refinery Serving... NEWMEXICO • ARIZONA • WEST TEXAS 



Mr. David G. Boyer Page 2 

The following is_ a schedule of tank repair, replacement and area clean up: ^j** 

a) Tank #122, which is out of service, is to be dismantled by Fall, 1988.^ 

b) Tank #133 and #135 are scheduled for seam repairs in July and March of, «' 
1988. 

c) Tank #59's chime has been uncovered and observed for leaks for several 
months. No leaks have been detected and the surrounding area has been 
policed. *=r- -*n s>-»-*-a UJ AeJ-? llx^-^j^L^, UJ iLa^-j— ^Z^-J— TO^-^ -t^h-^ 

d) The "...railroad loading tank west of T-837..." is actually a f i l t e r , ^ t J ^ 
D-105. D-105 is scheduled for removal and the area policed by mid__1988_j. ̂P 3 ^ 
D-105 is not in service. 

Navajo has maintenance procedures for detecting and repairing wastewater 
and o i l drips and leaks at tanks, pumps or any discharge point. I t is 
Navajo's policy to prevent such from occurring and when necessary, provide 
appropriate containment structures. The following is a schedule of leak 
clean up and containment: 

a) The pumps at Tanks #135, #60 and #61 have received routine preventa­
tive maintenance and the immediate areas have been policed. Cement 
catchment basins under the pumps and associated valve sets will be 
constructed as part of a project for improvement of area drainage discussed ̂  
below. €?<<<^h ^'^'X^ 

b) Operations at the sump with the open grate, West of Tank #122 have 
been modified and the area has been policed. To prevent splashing, a 
length of hose is used to directly unload trucks into the sump. X > ^ " i p 

c) We intend, to make drainage improvements to the areas containing Tanks 
#130, #132, and #135. The plans involve construction of new sumps, sewers 
and catchment basins, and perhaps additional tankage. The cement catchment 
basins would be installed to contain potential leaks at the valve and pump 
sets at the tanks. Because the project scope is larger, but inclusive of 
OCD's concerns in this area, more time for long range engineering and 
economic planning is necessary. We expect to have project specifications 
by ̂ late.. 1988, with project completion by mid 1989. In the meantime, the 
area will be cleaned by Fall 1988.^ ^JwT^tJrz-i ? ^t-^o X*-^ ^ u4^*^'^-<~> 

d) The CBO truck loading rack area is scheduled to be policed by 
September 1988 to take advantage of additional man power available during 
that Summer. We w i l l construct a concrete catchment basin under the 
loading rack to handle any future spills or leaks. The catchment basin 
would be installed as part of a project with similar scope as the one 
mentioned above. We are planning to improve drainage from the area of the 
railroad loading rack and the adjacent tank farm. Again, we expect to have 
project specifications by 1988, with project completion by mid 1989. 



Mr. David G. Boyer Page 3 

e) 1 The South _Division Cooling Tower has recently been inspected for 
leakage and none was detected. Navajo currently plans to reconstruct the 
railroad spur adjacent to the cooling tower. That would involve the 
construction of a cement gutter to channel drainage from the area of the 
cooling tower and the spur to an existing plant sewer box. The project 
should be completed by early 1988. J-J^2-*^_ ^pa^e^^-j <z\^X-i^o 

f) A cement catchment basin w i l l be constructed under the salt f i l t e r i n g 
area adjacent to the North Plant API Separator. The basin w i l l drain 
directly into the separator. We plan to construct the catchment basin by 
mid 1989. • -s_ ^ ^ J J * ^ 1 * 4 

Attached are schematics of the catchment and drain system of the North 
Division rail loading facility. Navajo recognizes that there is a need for 
improvements in drainage facilities-in this area, and has begun planning a 
project to improve them. We plan to commence this project in the first 
half of 1989, with completion at year's end. d,cd~*~-> 

Navajo w i l l commence i n i t i a l testing of a l l underground crude o i l and 
product piping for integrity by March 31, 1988. We expect to have a l l of 
the current underground lines tested before the end of 1988. Navajo finds 
the repetition of testing every six months u n t i l replacement by above 
ground lines to be unnecessarily excessive. Navajo feels that a frequency 
of every two years would be more appropriate - certainly no more frequently 
than ^nnually. We are updating our underground lines l i s t , and w i l l 
forward a (testing schedule to you by the end of January, 1988. 

Navajo anticipates ongoing in-plant wastewater piping replacement project. 
Over the 5 year period of the permit, contractors will perform integrity 
testing on the replacement wastewater piping immediately after 
installation. Recently, new wastewater lines were installed from both the 
South and North Plant API Separators to the Wastewater Treatment Plant. A 
visual check of connection seals between the concrete sewer boxes and the 
lines during test flows indicated no leaks. c2> fc— 

Boiler blowdown will be diverted from the old firewater pond into the new 
sewer system. The diversion will be complete by March 31, 1988. dJ^Jl^ 

The p i t immediately south of Crude Oil Tank #835, contains tank bottom 
sludge. Navajo intends to recover the sludge for processing and apply any 
unrecoverable fraction to an existing landfarm. 

We are currently studying a method of recovery to remove the sludge for 
processing or disposal on a landfarm. The remaining contaminated soil can 
then be removed by backhoe and applied to the landfarm. Once the sludge is 
removed, the p i t w i l l be backfilled. Recovery operations should be 
complete by November, 1988. ^ J 4 , w o ^ i ^ M 
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Our present method for removing tank bottom sludges involves the use o f 0 \ 
lugger buckets and a cable powered scrapper. The sludge is loaded from the N 0 £ V 
tank into the luggers, via an access port on the side of the tank for Q\ 
disposal on the appropriate landfarm. We plan to evaluate a more e f f i c i e n t ^ 
method of dissolving the sludge for reprocessing in the near future.£̂ This 
method might allow us to directly pipe the dissolved tank bottoms back to 
the Process Units for recovery. yupJlcJt>^ < \ x l\0 _t_7 n ^ 

Navajo has a system for preventing the overflow of any of our tankage for 
obvious reasons. An undetected overflow can quickly add up to thousands of t[

: 

dollars of lost inventory and recovery costs, not forgetting the potential 
environmental impact. , <% ~J 

rh 
The f i r s t preventative measure is the Inventory and Yields Report generated 
daily, which indicates the current volume and remaining capacity for a l l v/ * 
tanks in service. This alerts the division foreman responsible for certain . j f ^ ' V 
tankage on the individual tank level status. The second preventative measure is the Operator's Gauging Report. A l l 
tanks that are being drawn from or f i l l e d are gauged every four hours u n t i l 
shipping or receiving operations are complete. This alerts operators on 
the tank level status at frequent enough intervals to prevent overflows. 

Navajo seldgm̂  has tank-overflow, but when i t occurs the procedures outlined 
in the spii1 Prevention and Countermeasure Plan are followed, to quickly 
contain and recover any overflow. - ~J 7 

CONCERNING THE EVAPORATION PONDS 

Maximum inundation from a 100 year flood in the Pecos River flood plain, is 
predicted to occur at a discharge rate of 81,700 cubic feet per second as 
measured at USGS Station #08396500. 

Flood guage at this rate is estimated to be approximately 18.9 feet, or 
3310.82 f t msl elevation. From the attached plot plan, the present minimum 
height of the evaporation pond dike is estimated to be 3311.51 f t msl and 
the present maximum dike height is estimated to be 3314.17 f t msl, with a 
difference of 0.69 f t to 3.35 f t between flood gauge and dike crown. 

To adequately protect the ponds from the effects of a 100 year flood, 3.0 
f t of dike crown (3313.82 f t msl) shall be maintained above maximum flood 
guage. Navajo expects to reinforce the dikes to the average elevation of 
3313.82 f t msl, Tn 1 stages over the 5 year period of the permit. The 
additional reinforcement should address any potential lateral seepage 

problems. ^ e ^ i X t ^ u^-k^^ d~-Vs*^\ 
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Based on an average depth of 3.5 ft, and a wind speed of 50 mph, and-"a 
maximum fetch of open water of 2,600 ft, the minimum free board is 
estimated to be 1.5 ft. With a safety factor of 2, the freeboard necessary 
to prevent over-topping of the pond dikes under these conditions is 3.0 ft. 

Navajo is pursuing a covenant restricting use of the effected ground water 
by the landowners. It is unlikely that we will obtain such by January 15, 
1988 and so we request additional time to complete those activities. We 
will submit a map showing the current property boundaries and names of 
adjacent landholders at that time. As part of the above mentioned covenant, 
Navajo will define the down gradient area where standards are not exceeded 
and monitor the ground water at that point. 

The source of the oil/grease detected in Monitor Well #6 remains unknown, 
although Navajo has begun investigations. Navajo expects to submit the 
results of these investigations by May 31, 1988. 

Sincerely, 

Zeke Sherman 

Environmental Compliance;.. 
Engineer 

ZRS/pb 



ENERGY, .rlALS AND NATURAL RESOURCES DEPA1 

STATE OF NEW MEXICO 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 208S 
STATE LAND OFFICE BUILOING 

SANTA FE. NEW MEXICO 87504 
15051 827-5800 

GOVERNOR 

December 28, 1987 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. David G. G r i f f i n , Superintendent 
Environmental A f f a i r s 
Navajo Refining Company 
P. 0. Drawer 159 
Artesia, New Mexico 88210 

RE: OCD Inspection and Sampling November 12, 1987 and Remaining 
Discharge Plan Issues. 

Dear M r . . G r i f f i n : 

On November 12, 1987, Jami Bailey and myself met with you and 
Zeke Sherman to discuss discharge plan progress and to resample 
several of the monitor wells i n the v i c i n i t y of the evaporation 
ponds. The purpose of t h i s l e t t e r i s to transmit those 
monitoring r e s u l t s , received December 18, and to discuss several 
observations made during the v i s i t . I t also outlines issues 
needing resolution p r i o r to a decision being made on discharge 
plan approval. 

On the three previous v i s i t s t h i s year (4/28 - 5/1, 5/26, 8/12) 
OCD had inspected the f a c i l i t y and performed e f f l u e n t and ground 
water monitoring. You were previously informed of the results of 
the inspections and sampling. 

During the November 12 t r i p , we inquired about an o i l p i t at Tank 
835 that OCD was not aware of previously. This p i t i s apparently fj' 
a sludge p i t used to drain tank bottoms from tank 835. The p i t 
i s unlined and has received an unknown volume of waste material 
from the tank which holds crude o i l . As part of the pending 
discharge plan, Navajo must propose how i t plans to clean out the 
p i t , close i t , and dispose of the excavated material. Also, 
Navajo must d e t a i l how i t plans to handle such wastes i n an 
environmentally sound manner i n the future so that ground water 
contamination can be prevented. Further, i t appears that i n the 
past Tank 836, also a crude o i l tank, has overflowed. Navajo'., 
also needs to submit information on how i t proposes to prevent j 
similar overflows at i t s tanks i n the future. 



Mr. David G. G r i f f i n ^ 
December 28, 1987 W 
Page 2 

Results of the sampling of the e f f l u e n t as i t discharges from the 
new pipeline show continued high levels of dissolved aromatic 
hydrocarbons. These levels are si m i l a r to what was found i n 
OCD's 1984 sampling of the d i t c h at the Eagle Draw road crossing 
j u s t North of the r e f i n e r y . However, the t u r b i d i t y and c l a r i t y 
of the e f f l u e n t have been much improved w i t h o i l p a r t i c l e s and 
emulsions greatly reduced. Because t h i s o i l material was 
deposited i n Pond 1, now empty and available f o r leaching to 
ground water, I believe t h a t the material was the major cause of 
the contamination we are seeing i n the monitor wells. I expect 
the removal of the o i l y material from the waste stream and pond 
closure w i l l a l l e v i a t e that problem. The absence of o i l w i l l 
allow the remaining ponds to attenuate the dissolved hydrocarbons 
by evaporation and v o l a t i l i z a t i o n . 

Navajo w i l l need to sample and monitor the e f f l u e n t and ponds to 
determine the fate of the dissolved hydrocarbons. Although I 
expect pond levels of aromatic hydrocarbons to be greatly reduced 
from the end-of-pipe numbers found during the November sampling, 
t h i s monitoring i s necessary to v e r i f y the attenuation and 
prevent high levels of dissolved hydrocarbons from entering the 
ground water system. 

The r e s u l t s of August and November monitoring of the ground water 
at the ponds show hydrocarbon levels f o r benzene and PAH's 
exceeding standards at monitor w e l l 4 ( o f f - p r o p e r t y ) . 
Non-hydrocarbon water q u a l i t y at MW-4 i s comparable to that at 
the pond windmill (900 feet west of MW4) currently used f o r stock 
watering. The November sample of windmill water had 2 ppb 
benzene, the f i r s t time hydrocarbons have been detected by OCD i n 
that w e l l . 

As stated i n previous conversations with you, OCD can not approve 
a ground water discharge plan i f the method of discharge 
currently causes standards to be exceeded, or may cause a 
standard to be exceeded at -a place of present or foreseeable 
future use of the water. We have discussed with you various 
regulatory options available, including establishment of a buffer 
zone by way of water we l l covenants such that the water can not 
be used as long as i t remains contaminated i n excess of 
standards. As part of such a covenant, Navajo w i l l have to define 
the downgradient area where standards are not exceeded and 
monitor the ground water at that point to determine i f there i s 
any future v i o l a t i o n of ground water standards. Based on OCD 
analyses performed to date, the pertinent state standards that 
are or may be vio l a t e d are benzene, PAHS and f l u o r i d e . 



Mr. David G. Griffi: 
December 28, 1987 
-Page 3 

Although the work performed by GCL was useful in indicating where 
high levels of hydrocarbons may be present, i t can not be used by 
i t s e l f for a decision on where standards are no longer exceeded. 
This i s because the sampling represented only a small zone (the 
top two feet) of the water table which i s also impacted by 
evaporation and plant transpiration, and because many of the well 
points are no longer available for sampling. Permanent monitor 
wells completed at depths similar to the RCRA wells w i l l be 
needed. 

The issues presented in this letter and our previous letters of 
August 3 and August 27 constitute the remaining discharge plan's 
issues yet to be resolved. No further OCD inspections or 
monitoring w i l l be performed prior to our completing review of 
the discharge plan. The discharge plan approval decision w i l l be 
based on the material previously submitted, plus that requested 
in this and the August letters including any subsequent 
cl a r i f i c a t i o n needed. OCD s t i l l intends to prepare a draft 
summary of refinery commitments and monitoring after we receive 
responses to our lett e r s . 

I f you have any questions on ground water issues, please contact 
me at 827-5812, or Roger Anderson at 827-5885 for engineering 
issues. 

Sincerely, 

DGB:sl 

Enc. 

cc: OCD - D i s t r i c t Office Artesia 
EID - Hazardous Waste Bureau 



STATE OF NEW MEXICO x-) 

dfemiERALS AND NATURAL RESOURCES D # n i MENT IO, 
x • „..; . 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
GOVERNOR - - STATE LAND OFFICE BUILOING 

SANTA FE. NEW MEXICO 87504 
1505) 827-5800 

August 27, 1987 

CERTIFIED MAIL .^.^ 
RETURN RECEIPT REQUESTED ^ ^ T W - ' 

Mr. David Griffin 
Environmental Affairs Superintendent 
Navajo Refining Company 
P.O. Drawer 159 
Artesia, New Mexico 88210 

RE: Navajo Refinery Discharge Plan, GW-28 

Dear Mr. Griffin: 

On August 3, 1987, correspondence was sent to you listing some major issues 
that remain to be addressed by the Navajo Refining Company before your 
discharge plan can be approved. A complete l i s t with specifics was to be 
provided within 30 days. Based on our research of correspondence, 
observations during the April, May and August sampling trips and review of the 
information submitted by your consultants, GCL, the following additional 
information and schedules must be submitted for review before approval is 
granted: 

A. Refinery Area - Issues in addition to those listed in the August 3 
letter: 

1. The following tanks showed evidence of leakage. Submit a 
schedule for repair or replacement and clean-up of surrounding 
areas. -V 

a* Bolted tank T122 had severe leaks. , tA-^JL.^ 
b. Welded tank T133 had some seam leakage."? '^^i^-^- ^ 
c. Welded Tank T135 had same seam leakage. J M* ~* fi^^T? \. 
d. Tank T59 had severe leakage. > * . 

fiN e. The railroad loading tank west of T837 had diesel leaking, ZjLL 
and standing in the open base. -mU? ^^-^o-o^-Q. — r£i^Jtcf\X^^< 

2. The pump from tank T135 and the pump west of tanks T60 and T61 
r . showed evidence of severe leakage. Submit a schedule for 

clean-up and a proposal and schedule for repair and a method cf Q 
containment of future leaks. <u**>>-~-rtr <L*Ĵ Ĉ </V*-«-»<-4- fo 

,̂ U*-*<-<-3 "ho £- -



cV 

3. Submit for approval a schedule for clean-up of surface 
contamination and a proposed method of containment/cleanup for s 
future spills (with containment specifications and a schedule « ^ 
for construction) for the following ground areas that show yC\% 
evidence of past leaks and/or spills: /^^X ^ 

(O a. The area east of T130 and T132 (former site of T121) ^ f ^ 0 ^ 
contains o i l leakage from either tanks, valves or piping. ^ 

b. The sump with the open grate west of T122 has been used by " 
trucks to dump their loads. There is no containment 
present, and o i l has overflowed and run off the dump pad. 

^' c. The carbon black truck loading area in the North Division >*̂ £"̂ c 

has evidence of continued spills and leaks. 
,v5s cl. Leakage frcm the South Division cooling tower is flowing 

through an unlined ditch adjacent and parallel to the rail 
line. Y^f0^^ ^'-^^^^^-^r'^~^. ^fc->*J3~iJ-<> rt ° 

4. The salt filtering area at the North API separator is 
approximately fifteen feet from Eagle Draw. Submit a proposed 
method for containment of any spills or leaks and a schedule 
for construction. c^-*-v~^ tJ^dk^juC>i. ^^^i^->^< iL-\. -wJ? <gc\ , 

The catchment area at the r a i l loading f a c i l i t y west of the 
North Division had l i t t l e evidence of spills or leaks. 
However, the drains between the r a i l lines appeared to have 
curbs that were too high to drain the surrounding area in the 
event of spills. Please submit the schematic of the catchment 
and drain system for the r a i l loading area. Is there concrete <>+y r . 
in the area between the drains? J ^ ^ ^ ^ ^ J ^ p+_ t r^J f>&~~*Jl ^ ' >- 1 

6. During the August 12 sampling t r i p the overflow asphalt storage 
area (Pond) within the diked area of Tank T433 came to our 
attention. In the future, notification and approval from the 
OCD w i l l be required prior the use of any unlined or diked 
areas for asphalt storage. t ^ ^ - A o ^ ^ * ^ 

B. Pond Area - Issues in addition to those listed in the August 3 
letter: 

. , • After CCDpreceives and evaluates the results of the August 12 
ground water- resampling at the pond, we w i l l propose a schedule 
Of minimal acceptable monitoring for discussion with Navajo. 

• I f seme seepage water off Navajo's property exceeds ground 
water standards (either the numerical standard or background), 
i t may be necessary for Navajo to obtain and submit to OCD 
covenants restricting use of that water u n t i l such time as 
concentrations drop below standards. 

2. Oil/grease was detected in Monitor Well #6 during the August 12 
sampling. Navajo must provide a schedule to investigate the 
source of the contamination, and provide CCD with information 
showing that such source has been eliminated. 



3. Noticeable seepage was observed on the South and East dikes of 
the new pond. Lateral seepage can weaken them enough to cause 
failure. Submit a plan, with schedule, to rework or repair the 
ponds to eliminate lateral seepage. 

4. Notification and approval of the CCD is required for any pond 
modifications or expansions. 

5. Navajo plans for the closure of the ditch and Pond #1 after the 
wastewater plant and new pipeline are in operation. Sumbit 
copies for the discharge plan file of the proposed EID closure 
plan. 

We are currently preparing for issuance of a public notice. Upon satisfactory 
resolution of the issues listed here and in our letter of August 3, and after 
review and consideration of any public comments, we expect to issue discharge 
plan approval. We look forward to discussing these issues on August 28, and 
at any other time so that we can conclude work on the plan. 

Bureau Chief 

DGB:cr 

cc: CCD - Artesia 
EID - Hazardous Waste Bureau 



STATE OF NEW MEXICO £ k /-> \ J 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

August 3, 1987 
GARREY CARRUTHERS POST OFFICE BOX 2088 

GOVERNOR S T A T E L A N D OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 

(505) 827-5800 

(!KHfl'T FTFD MAIL 
RETURN RECEIPT REQUESTED 

Mr. David Griffin 
Environmental Affairs Superintendent 
Navajo Refining Company 
P.O. Drawer 159 
Artesia, New Mexico 88210 

RE: Navajo Refinery Discharge Plan, GW-28 

Dear Mr. Griffin: 

The Oil Conservation Division has received the final report by Geoscience 
Consultants, LTD., on the ground water investigation in the area of your 
disposal ponds. We have only recently received {and have enclosed) the 
laboratory results from our sample trips in April and May. Due to the 
inconclusive laboratory results from our sampling, we could not independently 
verify information on volatile hydrocarbons provided in the report. Because 
of the importance of this issue i n discharge plan approval, we have decided to 
resample selected wells i n the pond area including the USGS piezometers. 
Although we may not agree with a l l the conclusions in the GCL report, the data 
i t provides does materially aid in completion of the discharge plan review. 
Comments on any substantial differences with the investigation report w i l l be 
delayed u n t i l our resampling is completed. As you know, resampling i s 
scheduled for Wednesday August 12. 

Because of the necessary resampling and because Bureau staff resources since 
June 1 have been concentrated on resolving an environmental problem i n 
Bloomfieid, 0C& w i l l not be prepared to grant discharge plan approval before 
the September 15, 1987, expiration date of the current extension to discharge 
without an approved plan. Therefore, I w i l l recommend to the Director that an 
extension, likely to be in range of 90 to 120 days, be granted Navajo to allow 
evaluation of the additional sampling results, resolve remaining discharge 
plan issues, and issue discharge plan public notice and allow for public 
comment. 

We are researching previous correspondence to identify remaining issues that 
need to be resolved before discharge plan approval. Although that has not 
been completed, I am providing a listing of major issues that remain to be 
addressed. A complete l i s t with specifics w i l l be provided to you within 
thirty days. The following information and schedules must be submitted for 
review before approval is granted: 



A. Refinery Area 

s% 1. A contingency plan for the reporting and action to be taken i f major 
f „ leaks, spills and upsets of o i l , chemicals, wastewater, etc., occur 
\ N ^ r outside of curbed and paved areas. Such plan should include actions 

to be taken in the event of tank failure even though the area may be 
diked but not paved, ^^^^-^ s?c-c_ - ^ c/?cy>v 

2. A schedule for the replacement of bolted or riveted tanks over the 
, five year term of the discharge plan and cleanup of oil-saturated 

iy ^% areas inside the dikes. o^yn*-"^ i - ^ 0< 

3a Submittal of proposed housekeeping procedures to repair and/or Jsuomttai or proposea nousexeeping proceaures to repair ana/or 
isolate by curbing and paving, small wastewater and o i l drips and 

J^leaks at tanks, pumps and other discharge points. Many of these 
& filP,) v were observated at several locations during the April and May 
"VA (£\y inspections. Examples include the pumps at the carbon black loading 

area, diesel loading area, and the transfer pump south of tank 135. 

3 4. A schedule for i n i t i a l testing of remaining underground crude o i l 
;v<§ ̂  and product piping for integrity, with repetitive testing every six 
^ months un t i l replacement by above ground pipes. I n i t i a l testing 
•V̂  ^ should commence no later than March 31 f 1988. Alternative methods 

of determining integrity will^p be considered i f they, are 
demonstratively effective. <J>e- ^A^K^*- - ^ - f - - - ^ j ^ ^ . 5 L7' r S > 

rt. 5. A schedule for testing buried wastewater piping to determine i f 
significant leaks that could impact ground water quality are 
occurring. Such tests are being required at a l l gas plants and 

4 \^ refineries over twenty years of age as a condition for plan renewal, 
V\A and must be completed within five years, and repeated prior to each 

succeeding plan renewal. 

6. A method to demonstrate that the old fi r e pond (with a current IDS 
2^ concentration 3538 mg/l, Cl of 321 mg/l, SO. of 1718 mg/l, and F of 

3.4 mg/l) does not cause exceedence of ground water standards at a 
\P place of present or future use. Some options previously discussed 
s\A with Navajo include lining, fresh water storage, dilution with fresh 

water to below standards, or a demonstration of maximum seepage loss 
o f 6 . 5 acre-ft/acre/ year. The high fluoride concentration, which 
exceeds the Part A standard of 1.6 mg/l, w i l l exclude use of the 
latter method unless the, concentration of that constitutent is 
reduced to, the standard. ^.•v_^-^ta._ Be-̂ **~ BJ2<o-~-<W—-- \—-t-z> _ 

B. Pond Area <JU#~^ U^-KV^C^ 

1. A map showing the maximum inundation expected during the 100-yr 
o s7_ flood, and demonstration of adequate pond protection from such 

0 ^ flooding. 

2. A showing of adequate freeboard to protect the pond from runover 
during maximum wind velocities. Since the pond has been expanded, 

. the large surface area w i l l require more freeboard. Navajo w i l l be 
required to maintain that freeboard at a l l times. 



< 
3 ' t f f i £ S ^ « " ° m t ± P r 0 p ^ * ™ 6 S ^ — • of adjacent 

corpletion dates. Recruixarent^for i s c t e S r ^ I ^ . t o r i n 9 r cormitments and 
area wi l l depend o n d S S K J i i S t t 0 f t . B D , u t e ? a ' ^ refinery 
water monitoring i s not e x p e c t e d t o t a L S ? „ 2 ^ p o a d ' Otherwise ground 
Plan, but wi l l be n e c e s s a r y ^ T e r t c * n « S S ^ J 2 r 7 3 8 o f discharge 
Pond area, monitoring on s c S ^ e c ^ a ? ^ / ^ ^ C l , e a n u P e f f o r t s . T t h e 
necessary for effluenl d i s c S L a ^ S t v ^ S -1° ** d e t e ^ e d wi l l be 
of the monitor wells. TrT^chSuTe f o r a t l e a s t sane 
effectiveness of the new w a s t e d ° n 

S J ^ ^ ^ S S ^ ^ to « » f i n i n g issues leading to 

David G. Boyer 

Hydrogeolc^ist/^vironmental Bureau Chief 

DGB/cr 

Encl. 

cc: Les Clements, CCD Artesia 
Jack Ellvinger, EID Hazardous Waste 

0 S E N D E R : Complete item* 1 .2 .3 and 4. 

Put your address In tna " R E T U R N TO" space on tha 
reverse side. Failure to do thi* will pravant thi* card from 
being raturnad to you. Tha rtturn receipt taa will provide 
you tha name of tha psrton dailvarad to and tha o a f of 
delivery. For additional fan tha following tarvlea* ara 
available. Consult pot tm attar for faa* and chacfc box (at) 
for servlce(t) requested. 

1. • Show to whom, data and address of delivery, 

a . • Restricted Oalivary. 

3. Article Addrostad to: 

v;]j!r. David-Griffin 
-yfP.O. Drawer 159 
:*f: Art-os gArtesia; K\M. 

•i 3f . 
88210 

4.r.Typ* of Service:.̂  

• Retffteredj'^' 
jjjj Certified': » 

Insured 
O 

Articla Numbar 

P 612 458 .672 

Always obtain tignature of addressee ojr, agent and 'P 
D A T E O E M V E R E D . 

B»-Signature — tura — Addressee. 
1 A/^TZ 

6. Signature — Agent 

X 

8. Addr-MSM's Addrm (ONLY(f requested«nd fix ptUf 

I • 
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STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87501 
(505) 827-5800 

GOVERNOR 

March 30, 1987 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. David G r i f f i n 
Environmental Affairs Superintendent 
Navajo Refinery 
P.O. Drawer 159 
Artesia, New Mexico 88210 

RE: Discharge Plan GW-28, Navajo Refinery; comments on 10/29/86 Technical 
Report to EID 

Dear Mr. G r i f f i n : 

On January 12, 1987, the Oil Conservation Division received a copy of the 
technical report prepared for the Environmental Improvement Division (EID) 
entitled "Proposed Site Investigations of Pond #1 and Conveyance Ditch to 
Determine Potential Effects to Ground Water Quality, Navajo Refinery, Artesia, 
New Mexico," revision of October 29, 1986. On that date i n January we also 
received water level elevation maps for September, October and November. 
Review of that information lead us to question some of the interpretations 
provided by Navajo's consultants, Geoscience Consultants, Ltd. (GCL). These 
issues are relevant since much of the same information w i l l be needed by OCD 
to complete review of the refinery discharge plan before expiration on 
September 15, 1987, of the current extension to discharge without an approved 
discharge plan. 

Section 4.1 - Geology: 

1. On page 19, the Artesia area structure i s described as both having a 
strike and dip to the southeast; since strike and dip are 
perpendicular to each other, this situation can not occur. 

2. The statement on page 20 that ground water does not extend under the 
refinery site i s incorrect. Although there do not appear to be any 
water bearing zones greater than a few feet thick within 20-25 feet 
of the surface, these units and wells d r i l l e d into them are water 
bearing (Plate 12). Also, deeper zones are known to contain ground 
water; some may be as shallow as 30-65 feet i n depth (see comments 
on refinery area hydrogeology). 



Mr. David G r i f f i n 
March 30, 1987 
Page 2 

Section 4.1 - Soils: 

1. Contrary to page 20 of the report, the U.S. Soil Conservation Survey 
map (Plate 7) shows the refinery to be located on Pima s i l t loam and 
Reagan loam although the TEL site is on Karro loam. The Reagan and 
Karro soils may have calcareous or gypsiferous substrata as was 
observed i n cores from wells d r i l l e d i n the refinery area. 

2. The effluent ditch passes through Pima s i l t and clay loams, Arno 
s i l t y clay loam, and the Arno-Harkey complex enroute to the ponds 
(Plates 7 and 8). 

Section 4.4 - Local Hydrogeology 

A. Refinery area. 

1. Plate 9 shows the Bcwer Sand as permeable bedrock at the 
southeastern end of the refinery area. The log of RA-768 (located 
about 350 feet north of RW-5 on Plate 11) shows a sand and gyp layer 
from 30 to 80 feet. RA-602 (located about 150 feet north of #18 on 
Plate 11) shows a sand zone from 51 to 59 feet. Both wells are 
correctly pictured on Plate 9. Numerous monitoring wells have been 
d r i l l e d between RA-768 and RA-602, but with the exception of #28 and 
several i n the TEL area (#21, 39, 40, 41, 42) none have gone below 
25 feet. Of these, none went below 33 feet. Three of the wells 
(#40, 41, 42) found increasing clastic material ( s i l t , sandy s i l t ) 
below 28 feet i n contrast to tight evaporitic material above. Since 
none of the wells between RA-768 and 602 went to depths of 50 to 60 
feet, the existence of permeable sand or other non-evaporitic water 
bearing zones can not be ruled out. However, at least seven other 
v/ater wells within a one-half mile of the refinery have reported 
sand or water sands within this range: 

RA# Depth RA# Depth 

1090 30-35 f t . 3282 50-60 f t . 
2568 61-118 City 30-40 
3225 65-70 Southworth 25-58 
3262 70-80 

In 1954, wells 3225 and 3262 just north of the refinery were 
completed i n these shallow zones. The existence of a shallow zone, 
i t s extent, and water quality may need to be investigated further as 
part of OCD's evaluation of Navajo's product recovery efforts, v/hich 
are separate from this discharge plan review. 

2. Questions raised by OCD regarding continued use of the unlined f i r e 
pond as long as i t continues to receive boiler blowdown need to be 
answered. These were f i r s t asked i n my letter of February 7, 1985, 
and repeated on October 1, 1985. The Navajo response of March 5, 
1985, v/as inadequate i n this regard. CCD's concern regarding the 
f i r e pond would be alleviated i f only raw water instead of boiler 
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effluent was placed i n the pond, or i f pond contaminant 
concentrations were kept less than naturally occuring, and agreed 
upon, background levels. 

3. The static water level shown on Plate 12 for wells AA and AB is 10 
feet above that shown on Plate 11 for the same wells. 

Pond Area 

1. The ground v/ater level elevation maps provided for September, 
October, and November, 1986, do not appear to include the ponds as a 
source of water, nor the river as a possible discharge point. Data 
for August 7, 1986 (provided i n Navajc letter to EID dated 8/15/86) 
was plotted on Plate 2. Additional data was obtained from the USGS 
for the Artesia Pecos River Station for that date (Gage height 2.15 
f t . , gage elevation 3291.92 f t . , mean discharge approx. 25 cfs). 
This data was used along with the river channel topographic gradient 
(approx. 3.1 x 10 f t / f t . ) to determine approximate river 
elevations opposite the appropriate ground water monitoring wells. 
Calculated river elevations and measured ground water elevations are 
shown i n the below table: 

Measured Calculated 
Well #3 Water Level ( f t . ) River Level ( f t . ) 

3299.9 
3299.9 
3299.6 
3299.4 
3297.2 

Pond elevations were approximated after talking with Zeke Sherman of 
Navajo and are based on elevations shown on Plate 13, dike 
elevations, and the fact that the ponds were lik e l y s t i l l high after 
inflow during the June, 1986, floods. The attached plate shows 
ground water movement from the ponds to the river on the three sides 
of the site where the river i s present. Contours were plotted at 
the 3300, 3301, 3302 and 3305 feet elevations. 

I f the measurement at Well Point #2 is correct, the August contours 
show a slight mounding effect southeast of Pond 2. This could 
indicate more seepage from Ponds 2 and 3 than Pond 1. This would be 
consistent with seme reduction i n Pond 1 permeability due to 
deposition of asphaltic-like sediments from the refinery over the 
years. The lack of a mound southeast of the new pond may be due to 
the fact that the pond had only been used for a short period of time 
(several months maximum) through August, and a mound may not have 
had time to form i n the area of wells #9, 12 and MW-7. The 
southeastward orientation of the "mound" near Pond 2 is consistent 

#3 
#4 

KW2 

417 

3301.32 
3301.47 
3302.6 
3302.38 
3304.4 
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with the slope of the topographic surface of the flood plain 
alluvium at this location. 

2. An aquifer test was performed by GCL i n the pond area on July 17, 
1986, using a 4" PVC well installed for the purpose near Pond 1. 
Two piezometers and an existing well (#13) were used for observation 
wells. The well was pumped for opproximately 27 hours followed by 
19 hours of recovery. Data sheets (included in the GCL report) 
indicate that the i n i t i a l pumping rate of 9.6 gpm was reduced to 7.0 
gpm about 2.5 hours after the test began. A f i n a l rate of 6.5 gpm 
was used i n test calculations. Drawdown data was adjusted for 
water-table effects by using Jacob's correction. Water levels and 
the log of the PVC well indicate an effective aquifier thickness of 
about 25 feet. 

The following comments are made on the test, data analysis, and 
interpretation: 

A. Only one analysis of the data (and one transmissivity) was 
shown in the report. No discussion of other methods, and 
possible errors i n interpretation of the results we presented. 
Especially crucial is whether the Jacob modification of the 
Theis method i s applicable given the relatively short length of 
the test. Several other methods of analysis are available, and 
were applied by OCD using the supplied data. Since discharge 
was not kept constant, curve matching using the Theis method 
was hot used by CCD because less than one log-cycle of time 
data at a constant rate was available. 

Observation Well #1, r = 15.5', time-drawdown plot: 
T = 7270 gpd/ft., S = 2.65 
Comment: Since S can not exceed specific yield (maximum 0.2 to 
.3), this value is incorrect. Verification of the Jacob method 
using S = 2.6 and u less than 0.05 shows miniirium time needed 
for use of method is 4715 minutes (3.3 days). 

Observation Well #2, r = 23.2', time-drawdown plot: 
T = 4613 gpd/ft., S = 0.29 
Comment: Although S range i s realistic (but high), the minimum 
time needed to apply the method is 1816 minutes (u less than 
0.05). 

Observation Well #3, r = 48.2' time-drawdown plot: 
T = 11071 gpd/ft., S = 0.089 
Comment: This S value is realistic for a fine grained sand and 
s i l t . The iruJiimum time needed to use the method (u less than 
0.05) is 1005 minutes (vs. 1624 for the to t a l test). 
Therefore, the last four data points (v/hich plot as a straight 
line on semi-long paper) can be used i n the calculations. 

Wells #2 and #3, distance-drawdown plot: 
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T = 6130 gpd/ft., S = 0.18 
Comment: These results are similar to those reported by GCL. 
Well #1 could not be used since drawdown was less than either 
well #2 or #3, although i t was closer to the pumped well. 
This indicates that the hydraulic connection between #1 and the 
pumped well i s poor, possibly because of the presence of finer 
grained materials. Verification of the method (u less than 
0.05) shows that minimum time must exceed 3600 minutes (2.5 
days) for the results using wells #2 and #3 to be acceptable. 

Recovery, Pumped well: 
T = 10,400 gpd/ft., S can not be determined with this method. 
Comment: Use of the 19 hours of recovery data produced a 
resultant T close to that for observation well #3. 
Calculations show that the casing storage effects were overcome 
in the f i r s t few minutes after recovery started. 

B. From the #3 time-drawdown and pumped well analyses, an average 
T of approximately 10,700 gpd/ft., and S of 0.09 were 
determined. The effective aquifer thickness (assuming 100% 
screen for submerged depth of well) is m = 32 - 7 = 25 feet. 
Since K = T/m, the horizonal aquifer permeability can be 
approximated as 430 gallons/day/foot " This value is i n the 
upper range of values for s i l t y sands given by Freeze and 
Cherry (page 29), but would not be expected given the s i l t s , 
fine grained sands, and s i l t y clays shown i n the 4" PVC well 
log. 

C. The transmissivity value (6240) given on pages 36 and 38^of the 
report is reported i n units of permeability (gpd/ft ) and 
compared directly to permeabilities for s i l t y and clean sands,. 
As shown i n B. above, the correct value i s about 430 gpd/ft . 
Using this value, an effective porosity of 0.2, and the 
hydraulic gradient, a rough estimate of horizontal seepage 
velocity away from the ponds can be made. Since the hydraulic 
gradient near the ponds is impacted by the seepage mound, the 
topographic gradient parallel to the river v/as used. In the 
area of the ponds, the flood plain gradient is between 10/5500 
and 10/6000 f t / f t , or about 0.0017. The calculated seepage -
velocity i s : 

V = 430 x 0.0017 f t = 0.5ft/day or ISOft/year 
7.48 0.2 day 

I f the gradient is nearer the straight-line river gradient 
(10/16,000) the seepage velocity i s decreased by about one-third. 
I f a ground water model is prepared using actual water level data, 
these seepage velocities can be compared with the model velocities. 

The OCD is awaiting receipt of further hydrologic and water quality results 
from recent measurements at the pond site. We plan to collect additional data 
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during our v i s i t the week of April 27. However, i t is apparent that as a 
result of our examination of the data available to date, Navajo w i l l need to 
better define the relationship between the ponds, alluvium ground water 
levels, and the river prior to discharge plan approval. The impact of the 
unlined f i r e pond also remains to be determined. 

I f you have any questions, please contact me at 827-5812. 

Hydrogeologist * 
Environmental Bureau Chief 

DGB/cr 

cc: GCL Consultants 
NM EID Hazardous Waste Section 

Sincerely, 

Attachment 
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AUG 18 1986 
August 15, 1986 

OIL CONSERVATION DIVISION 
SANTA FE 

Ms. Alice Barr 
Hazardous Waste Section 
NMEID 
P.O. Box 968 
Santa Fe, NM 87504-0968 

Dear Ms. Barr: 

This monthly letter report is to keep you advised of activities that 
have occurred at Navajo Refinery Company's Artesia refinery as of August 
15, 1986. Two major milestones did occur during the time period July 15-
August 15, 1986: development of all RCRA ground water monitoring wells 
and completion of the f i r s t ground water sampling event. 

During the period July 16-19, 1986, Navajo completed development of 
the new ground water monitoring wells installed during June 1986. The 
following equipment was used for well development: 1 1/2" stainless 
steel air l i f t pump and a gas driven compressor. Pumping rates ranged 
from .5 to .8 gallons per minute depending on the degree of s i l t and the 
amount of water the well produced. Each well was pumped for approxi­
mately 2 hours. MW-1 was the only well that would not make sufficient 
water to continually pump for 2 hours. The pump and tubing bundles were 
steam cleaned after each well was pumped. Table 1 li s t s the well number 
and the amount of water removed during development. 

During this same time period, a pump test was conducted on the newly 
installed PVC test well using a 4" submersible pump and a gasoline 
powered generator. Average pumping rate was 7 gallons/minute. Water 
level readings were recorded for the pump test well and 3 other wells 
located 31', 46.4' and 96.4' away from the pumped well. Water levels 
were taken at approximately 5 minute intervals for the f i r s t 15 minutes, 
at 10 minute intervals for the next 30 minutes, and 15 minute readings 
were taken for a half hour. The next 5 hours, water levels were measured 
every hour and the remaining readings were taken 4 hours apart. One well 
(#16) appears to be plugged as water levels were not consistent with the_ 
other wells. Our preliminary data analyses indicates a transmissivity of 
6.101 x IO3 g/d/ft. A more detailed analysis of the data is needed to 
provide additional information. 

An Independent Refinery Serving. . . NEW MEXICO • ARIZONA • WEST TEXAS 

RE: Activities During 
July-August, 1986 
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On August 6-7, 1986 the first ground water monitoring samples were 
collected from wells at the Navajo Refinery evaporation ponds and waste 
conveyance ditch. Three down-gradient wells (MW-6, MW-3 and #13) and one 
up-gradient well (MW-1) in the evaporation pond area were sampled for 
those Priority Pollutants previously analyzed for by EPA in their 1984 
and 1985 analyses. Two wells, MW-8 and MW-9, between the waste convey­
ance ditch and Eagle Draw were also sampled for the same set of para­
meters. Results for the analyses should be available in approximately 3-
4 weeks. Once the analyses have been reviewed, the decision will be made 
as to whether additional analyses should be conducted for the initial 
phase of ground water monitoring. 

Enclosed, you will also find copies of the surveys recently conduc­
ted at Navajo's evaporation ponds and a portion of the waste conveyance 
ditch. These plates identify the surveyed locations of all new RCRA 
monitoring wells. Table 2 lists the water levels measured in a number of 
wells during the August sampling event. Clarification of certain 
reference elevations is being conducted so that a water table map can be 
constructed. 

Navajo fully expects to proceed on schedule with its proposed 
assessment program as originally presented to NMEID and as may ultimately 
be issued in any CO/CS. We anticipate conducting the second ground water 
monitoring sampling series in September, pending review and evaluation of 
the first set of analytical results. 

If I can provide any additional information, please feel free to 
contact me at (505) 748-3311 or Mr. Trent Thomas at (505) 842-0001. 

Sincerely, 

Supt. of Environmental 
Affairs & Quality Control 

DGG/1s/NAVAJO/GRIFFOl1.LTR 

Enclosures 

cc: Dave Boyer 



TABLE 1 
NAVAJO REFINERY WELL DEVELOPMENT 

DATE WELL 
WATER 
QUANTITY COMMENTS 

7-18 MW-1 7 gallons Pumped well dry allowed well 
7-18 MW-1 6 gallons to recover and pumped well 
7-19 MW-1 10 gallons dry allowed well to recover 
7-18 MW-2 80 gallons and pumped well dry. 
7-16 MW-3 100 gallons 
7-18 MW-4 80 gallons 
7-19 MW-5 85 gallons 
7-17 MW-6 75 gallons 
7-19 MW-7 80 gallons 
7-17 MW-8 70 gallons 
7-A7 MW-9 85 gallons 

I 

I 



TABLE 2 
WATER TABLE ELEVATIONS AT 

NAVAJO REFINERY 
AUGUST 7, 1986 

WELL # H20 TABLE ELEVATION 

Boyer Test Well 3301.47' 

MW-1 3301.41' 

- #3 3301.32' 

- #4 3301.47' 

- MW-2 3302.6' 

- #5 3302.38' 

#6 Dry 

- #7 3304.4' 

- #10 3300.62' 

""-#14 3300.97' 

-#17 3301.25' 

MW-7 3299.85' 

#12 3301.68' 

#9 3301.71' 

Well Point #1 3301.55' 

MW-5 6.21'* 

Well Point #2 3301.52' 

MW-4 3299.9' 

#13 6.81'* 

#P-2 3300.2' 

#P-3 3300.41' 

MW-3 3300.46' 

MW-6 3299.77' 

*Depth to Water from Top of Casing 
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