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Appendix C 
Historical BTEX Analytical Data, May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Page 1 of 20 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

BIEBBLE 05/28/91 - - - <10 
BIEBBLE 07/01/91 <5 - - -
BIEBBLE 07/19/91 - <5 <5 --
BIEBBLE 04/01/92 <1 <1 <1 <1 
BIEBBLE 07/01/92 <1 <1 <1 <1 
BIEBBLE 10/01/92 <1 <1 <1 <1 
BIEBBLE 01/01/93 <1 <1 <1 <1 
BIEBBLE 04/15/93 <1 <1 <1 <1 
BIEBBLE 07/15/93 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 10/14/93 <0.5 <0.5 <0.5 <0,5 
BIEBBLE 01/13/94 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 04/05/94 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 07/21/94 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 10/06/94 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 01/11/95 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 04/07/95 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 07/21/95 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 10/12/95 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 01/19/96 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 04/17/96 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 07/01/96 <0.5 <0.5 <0.5 <0.5 
BIEBBLE 10/01/96 <0.5 <0.5 <0.5 0.5 
BIEBBLE 02/10/97 <0.5 <0.5 <0.5 <0.5 
IW-2 08/01/96 <0.5 <0.5 <0.5 <0.5 
LYMAN 05/28/91 - - - <10 
LYMAN 07/01/91 <5 - - -
LYMAN 07/19/91 ~ <5 <5 -
LYMAN 04/01/92 <1 <1 <1 <1 
LYMAN 07/01/92 <1 <1 <1 <1 
LYMAN 10/01/92 <1 <1 <1 <1 
LYMAN 01/01/93 <1 <1 <1 <1 
LYMAN 04/15/93 <1 <1 <1 <1 
LYMAN 05/12/93 <1 <1 <1 <1 
LYMAN 06/28/93 <0.5 <0.5 <0.5 <0.5 
LYMAN 07/15/93 <0.5 <0.5 <0.5 <0.5 
LYMAN 08/03/93 <0.5 <0.5 <0.5 <0.5 
LYMAN 09/21/93 <0.5' <0.5 <0.5 <0.5 
LYMAN 10/14/93 <0.5 <0.5 <0.5 <0.5 
LYMAN 11/10/93 <0.5 <0.5 <0.5 <0.5 
LYMAN 12/06/93 <0.5 <0.5 <0.5 <0.5 
LYMAN 01/12/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 02/09/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 03/16/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 04/05/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 05/19/94 <0.5 <0.5 0 . 5 <0.5 
LYMAN 06/23/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 07/21/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 08/24/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 09/20/94 <0.5 <0.5 <0.5 0.8 
LYMAN 10/06/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 11/30/94 <0.5 <0.5 <0.5 <0.5 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 



Appendix C 
Historical BTEX Analytical Data, May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Page 2 of 20 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

LYMAN 12/16/94 <0.5 <0.5 <0.5 <0.5 
LYMAN 01/11/95 <0.5 <0.5 <0.5 <0.5 
LYMAN 03/09/95 <0.5 <0.5 <0.5 <0.5 
LYMAN 04/07/95 <0.5 <0.5 <0.5 <0.5 
LYMAN 05/18/95 <0.5 <0.5 <0.5 <0.5 
LYMAN 07/21/95 <0.5 <0.5 <0.5 <0.5 
LYMAN 10/12/95 <0.5 <0.5 <0.5 1.6 
LYMAN 12/27/95 <0.5 <0.5 <0.5 <0.5 
LYMAN 01/19/96 <0.5 <0.5 <0.5 <0.5 
LYMAN 03/18/96 <0.5 <0.5 <0,5 <0.5 
LYMAN 04/18/96 <0.5 <0.5 <0.5 <0.5 
LYMAN 07/01/96 <0.5 <0,5 <0.5 <0.5 
LYMAN 10/01/96 <0.5 <0.5 <0.5 <0.5 
LYMAN 02/10/97 <0.5 <0.5 <0.5 <0.5 
LYMAN 01/14/98 <0.5 <0.5 <0.5 <0.5 
LYMAN 04/30/98 <0.5 <0.5 <0.5 <0.5 
LYMAN 06/29/98 <1 <1 <1 <1 
MW-1 05/01/91 500 - - -
MW-1 05/28/91 - <500 1000 <500 
MW-1 09/01/91 250 - - -
MW-1 12/01/91 200 200 300 100 
MW-10 05/01/91 5500 - - -
MW-10 05/28/91 - 7000 500 4500 
MW-10 09/01/91 2300 - - -
MW-10 12/01/91 2300 <100 200 2500 
MW-10 04/01/92 1840 106 <3 2415 
MW-10 07/01/92 1842 101 482 2183 
MW-10 10/01/92 2100 144 436 759 
MW-10 01/01/94 ND - ND ND 
MW-10 02/11/97 <0.5 <0.5 <0.5 <0.5 
MW-11 09/01/91 3000 - - -
MW-11 12/01/91 3800 5800 500 5200 
MW-11 04/01/92 3573 2979 484 6714 
MW-11 07/01/92 2199 2440 463 3693 
MW-11 10/01/92 2755 1896 <3 5196 
MW-11 01/01/93 2746 1821 475 4280 
MW-11 10/05/94 1800 <50 450 3500 
MW-11 07/21/95 95 <0.5 4.4 250 
MW-11 01/20/96 1000 32 190 2800 
MW-11 04/19/96 650 38 84 2800 
MW-11 07/01/96 500 46 370 2300 
MW-11 10/01/96 270 15 230 1600 
MW-11 02/07/97 270 20 81 1400 
MW-12 09/01/91 3800 - - -
MW-13 09/01/91 3100 - - -
MW-13 12/01/91 3000 750 500 3300 
MW-13 04/01/92 3501 142 <3 7137 
MW-13 07/01/92 2708 136 597 2247 
MW-13 10/01/96 1100 520 1200 2800 
MW-13 02/07/97 1300 130 690 1000 
MW-13 07/01/98 800 <10 640 170 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 



Append ix C Page 3 of 20 

Historical BTEX Analytical Data, May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-14 09/01/91 5100 ~ - -
MW-14 06/22/98 820 <10 840 <10 
MW-15 09/01/91 5100 - - — 
MW-16 09/01/91 1700 - - -
MW-16 04/15/93 514 53 39 2134 
MW-17 09/01/91 2000 - - -
MW-17 04/15/93 1500 58 230 2900 
MW-18 09/01/91 4300 - - -
MW-18 04/01/92 2900 82 750 1200 
MW-18 07/01/92 2700 22 600 55 
MW-18 10/01/92 3300 115 870 187 
MW-19 07/01/91 4900 - - -
MW-19 07/19/91 - 1000 1300 -
MW-19 07/30/91 - - - 2500 
MW-19 09/01/91 4700 - - -
MW-19 04/01/92 3240 347 807 326 
MW-19 07/01/92 3000 40 800 41 
MW-19 10/01/92 2756 73 758 166 
MW-19 04/15/93 3926 130 16 82 
MW-19 10/01/96 140 5.9 5.2 17 
MW-19 02/07/97 360 980 1100 5600 
MW-20 09/01/91 110 - - -
MW-21 05/01/91 9 - - -
MW-21 05/28/91 - 9 <1 3 
MW-21 09/01/91 1000 - - -
MW-21 12/01/91 1100 <50 <50 1000 
MW-21 04/15/93 114 19 38 38 
MW-22 09/01/91 4 - - -
MW-24 09/01/91 3400 - - -
MW-24 07/01/92 4353 27 55 708 
MW-26 09/01/91 3100 - - — 
MW-26 12/01/91 3000 <100 400 3700 
MW-26 07/01/92 2000 48 390 1400 
MW-26 10/01/92 1860 59 567 1774 
MW-26 01/01/93 1708 82 399 1083 
MW-26 04/15/93 861 62 600 2014 
MW-28 09/01/91 2200 - - -
MW-31 09/01/91 <1 - - — 
MW-31 07/01/92 332 36 11 54 
MW-31 10/01/92 9 32 10 18 
MW-32 09/01/91 200 - - — 
MW-33 09/01/91 6300 - - — 
MW-34 09/01/91 2500 - - — 
MW-35 09/01/91 5700 - - — 
MW-37 06/01/91 <25 - ~ -
MW-37 06/22/91 ~ <25 <25 <25 
MW-37 09/01/91 150 - - -
MW-37 07/14/93 27 7 <3 <3 
MW-38 05/01/91 500 - - -
MW-38 05/28/91 - <250 250 <250 
MW-38 06/01/91 <10 - - — 

Notes'. 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 



Appendix C 
Historical BTEX Analytical Data, May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Page 4 of 20 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-38 06/22/91 - <10 <10 <10 
MW-38 09/01/91 15 - - -
MW-38 12/01/91 15 <1 15 <1 
MW-38 04/01/92 67 17 55 7 
MW-38 07/01/92 37 34 25 56 
MW-38 10/01/92 166 18 242 24 
MW-38 10/01/96 0,6 <0.5 <0.5 0.7 
MW-38 02707/97 0.7 <0.5 <0.5 0.7 
MW-39 05/01/91 <1 - - -
MW-39 05/28/91 - <1 11 38 
MW-39 06/01/91 <1 - - -
MW-39 06/22/91 ~ <1 <1 <1 
MW-39 09/01/91 880 - - -
MW-39 01/01/93 14 6 <5 <5 
MW-39 04/15/93 28 15 4 11 
MW-39 07/15/93 24 3 <3 3 
MW-39 10/14/93 19 23 <3 10 
MW-39 01/13/94 <2.5 <2.5 8.4 70 
MW-39 04/07/94 <0.5 <0.5 4 38 
MW-39 07/20/94 <0.5 <0.5 5.9 78 
MW-39 01/10/95 <5 7.1 250 80 
MW-39 10/01/96 20 <0.5 <0.5 <0.5 
MW-39 02/07/97 <0.5 <0.5 <0.5 <0.5 
MW-39 07/18/97 <0.5 <0.5 <0.5 <0.5 
MW-39 04/30/98 <0.5 <0.5 <0.5 <0.5 
MW-39 07/01/98 <1 <1 <1 <1 
MW-41 07/01/91 300 - - -
MW-41 07/19/91 - <50 350 -
MW-41 07/30/91 - - - <50 
MW-41 09/01/91 200 ~ - -
MW-41 12/01/91 170 30 400 <10 
MW-41 07/15/93 12 <5 22 <5 
MW-41 10/14/93 8.9 <0.5 17 <0.5 
MW-41 01/13/94 5.3 <5 27 140 
MW-41 04/06/94 0.6 <0.5 3.8 7.4 
MW-41 07/20/94 1.4 31 4.9 <0.5 
MW-41 10/06/94 3.2 44 0.7 90 
MW-41 01/11/95 13 <5 42 23 
MW-41 04/06/95 4.8 <0.5 19 33 
MW-41 07/21/95 <0.5 <0.5 1.1 6.3 
MW-41 10/12/95 1.8 8 2.6 18 
MW-41 01/20/96 <5 10 <5 14 
MW-41 04/19/96 1.7 9.8 5.5 6.7 
MW-41 07/01/96 <0.5 6.1 3.6 1.7 
MW-41 10/01/96 8.1 2.4 5.8 5.5 
MW-41 02/07/97 82 6.2 7.2 9.1 
MW-41 07/18/97 280 6.9 6.9 23 
MW-41 04/30/98 <0.5 7.1 4.5 21 
MW-41 06/28/98 41 <1 <1 <1 
MW-42 09/01/91 <1 - - -
MW-42 12/01/91 <1 <1 <1 <1 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-43 06/01/91 <10 - - ~ 
MW-43 06/22/91 ~ <10 15 10 
MW-43 09/01/91 320 - ~ -
MW-43 07/15/93 25 17 <3 3 
MW-43 10/14/93 10 11 <3 <3 
MW-43 01/13/94 <0.5 <0.5 <0.5 0 . 5 
MW-43 04/06/94 <0.5 <0.5 1.2 14 
MW-43 07/20/94 <0.5 <0.5 1.5 7.1 
MW-43 10/06/94 0.8 <0.5 2.3 17 
MW-43 01/11/95 3 <0.5 5.5 15 
MW-43 04/06/95 0.6 <0.5 2.8 14 
MW-43 07/21/95 3 4 5.8 5.9 
MW-43 10/12/95 1.2 2.4 3.8 5.5 
MW-43 01/20/96 1.4 3.1 6.6 5.3 
MW-43 04/19/96 4.4 4.3 1.3 5.3 
MW-43 07/01/96 8.2 5.7 4.4 7 
MW-43 10/01/96 230 2.1 4.3 3.6 
MW-43 02/07/97 64 8.1 18 28 
MW-43 07/18/97 110 <1 4.1 <1 
MW-43 04/30/98 29 5.8 2.8 26 
MW-43 06/22/98 7.3 <1 <1 <1 
MW-44 06/01/91 75 - - -
MW-44 06/22/91 - <25 220 <25 
MW-44 09/01/91 59 - - -
MW-44 04/01/92 6 22 24 2 
MW-44 07/01/92 97 25 102 96 
MW-44 10/01/92 12 34 96 24 
MW-44 01/01/93 14 18 65 <1 
MW-44 04/15/93 7 15 18 14 
MW-44 07/15/93 6 16 <3 18 
MW-44 10/14/93 3.6 <0.5 19 5.6 
MW-44 01/13/94 12 <5 7.2 14 
MW-44 04/06/94 22 <2.5 3.3 11 
MW-44 07/20/94 36 <5 12 14 
MW-44 10/05/94 130 <25 120 77 
MW-44 01/11/95 63 <5 140 26 
MW-44 04/06/95 19 2 71 • 16 
MW-44 07/21/95 5.8 <0.5 16 5.6 
MW-44 10/12/95 120 <50 240 260 
MW-44 01/20/96 51 14 130 15 
MW-44 04/19/96 26 11 74 6.3 
MW-44 07/01/96 83 99 280 310 
MW-44 10/01/96 33 2.7 20 2.6 
MW-44 02/07/97 270 26 53 48 
MW-44 07/18/97 750 <10 45 <10 
MW-44 04/30/98 520 22 17 44 
MW-44 06/22/98 440 <5 9.2 <5 
MW-45 06/01/91 <1 - - ~ 
MW-45 06/22/91 - <1 <1 <1 
MW-45 09/01/91 <1 - ~ -
MW-45 12/01/91 <1 <1 <1 <1 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Page 6 of 20 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-45 07/15/93 <3 6 7 4 
MW-45 10/14/93 <3 3 <3 3 
MW-45 01/13/94 <0.5 <0.5 <0.5 <0.5 
MW-45 04/06/94 <0.5 <0.5 <0.5 <0.5 
MW-45 07/20/94 <0.5 <0.5 <0.5 <0.5 
MW-46 06/01/91 3200 - - ~ 
MW-46 06/22/91 - <50 900 <50 
MW-46 07/01/91 300 - - -
MW-46 07/19/91 ~ <50 250 -
MW-46 07/30/91 - - - 250 
MW-46 09/01/91 140 - - -
MW-46 10/01/96 900 33 440 59 
MW-46 02/11/97 3300 550 1000 1400 
MW-46 05/29/97 5000 1200 230 <100 
MW-46 07/18/97 6100 1900 270 130 
MW-46 04/30/98 1600 41 140 290 
MW-46 07/01/98 1700 <5 97 120 
MW-47 06/01/91 600 - - -
MW-47 06/22/91 - <100 2000 2700 
MW-47 09/01/91 2600 - - -
MW-47 12/01/91 2200 <50 <50 <50 
MW-47 10/01/96 1500 59 200 250 
MW-48 09/01/91 <1 - - -
MW-48 12/01/91 <1 5 10 <1 
MW-48 07/01/92 47 18 6 18 
MW-48 10/01/96 <0.5 <0.5 <0.5 1 
MW-49 06/01/91 60 -- - -
MW-49 06/22/91 - <10 60 40 
MW-49 09/01/91 35 -- - -
MW-49 07/15/93 210 27 42 30 
MW-49 10/14/93 68 26 9 20 
MW-49 01/13/94 13 <5 15 110 
MW-49 04/06/94 82 <0.5 11 10 
MW-49 07/20/94 150 <5 32 27 
MW-49 10/05/94 78 49 40 300 
MW-49 01/11/95 220 <5 46 97 
MW-49 04/06/95 120 <0.5 24 26 
MW-49 07/21/95 17 <0.5 3.5 3.4 
MW-49 10/12/95 240 <50 59 130 
MW-49 01/20/96 160 130 120 570 
MW-49 04/19/96 87 23 18 32 
MW-49 07/01/96 370 220 190 630 
MW-49 10/01/96 95 16 36 12 
MW-49 02/07/97 79 66 45 160 
MW-49 07/18/97 130 <1 35 9.8 
MW-49 04/30/98 130 39 41 69 
MW-49 07/01/98 78 <1 15 <1 
MW-50 06/01/91 <1 - - -
MW-50 06/22/91 - <1 <1 <1 
MW-50 09/01/91 <1 - - --
MW-50 12/01/91 <1 <1 <1 <1 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-50 04/01/92 7 18 <3 17 
MW-50 07/01/92 4 167 7 11 
MW-50 10/01/92 8 10 3 2 
MW-50 01/01/93 8 5 <3 5 
MW-50 04/15/93 <1 <1 <1 <1 
MW-50 07/15/93 <3 12 10 4 
MW-50 10/14/93 9 16 <3 <3 
MW-50 01/13/94 <0.5 <0.5 0 . 5 <0.5 
MW-50 04/06/94 <0.5 <0.5 0 . 5 0 . 5 
MW-50 07/20/94 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 10/05/94 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 01/11/95 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 04/06/95 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 07/21/95 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 10/12/95 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 01/20/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 04/19/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 07/01/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 10/01/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 02/07/97 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 07/18/97 <1 <1 <1 <1 
MW-50 04/30/98 <0.5 0 . 5 0 . 5 0 . 5 
MW-50 06/28/98 <1 <1 <1 <1 
MW-51 09/01/91 800 - - ~ 
MW-51 12/01/91 <1 <1 <1 <1 
MW-52 09/01/91 <1 - - -
MW-52 07/01/92 5 31 4 5 
MW-53 09/01/91 <1 - - -
MW-54 09/01/91 <1 - - -
MW-54 12/01/91 <1 <1 <1 <1 
MW-54 04/01/92 10 10 <3 14 
MW-54 07/01/92 8 44 23 195 
MW-54 10/01/92 62 7 195 630 
MW-54 01/01/93 14 4 15 113 
MW-54 04/14/93 10 <3 <3 8 
MW-54 07/14/93 <3 <3 <3 3 
MW-54 10/14/93 17 35 16 24 
MW-54 01/12/94 8.6 0 . 5 7.4 0 . 5 
MW-54 04/06/94 <0.5 0 . 5 0 . 5 0 . 5 
MW-54 07/20/94 15 1.2 8.5 8.7 
MW-54 10/05/94 19 0.6 29 6.3 
MW-54 01/10/95 <0.5 0 . 5 0 . 5 0 . 5 
MW-54 04/06/95 <0.5 0 . 5 0 . 5 0 . 5 
MW-54 07/21/95 <0.5 <0.5 0 . 5 0 . 5 
MW-54 10/11/95 0.7 0 . 5 1.7 3 
MW-54 01/20/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-54 04/18/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-54 07/01/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-54 10/01/96 0.9 0 . 5 0.6 0 . 5 
MW-54 02/10/97 <0.5 0 . 5 0 . 5 <0.5 
MW-54 07/16/97 0.9 3.2 2.1 17 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
O.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-54 04/29/98 <0.5 <0.5 <0.5 <0.5 
MW-54 06/25/98 <1 <1 <1 <1 
MW-55 06/01/91 <50 -- - -
MW-55 06/22/91 - <50 <50 100 
MW-55 09/01/91 940 - - -
MW-55 12/01/91 400 25 <25 25 
MW-55 04/01/92 297 24 15 34 
MW-55 07/01/92 483 36 64 66 
MW-55 10/01/92 215 56 92 26 
MW-55 01/01/93 390 68 90 32 
MW-55 04/14/93 412 20 89 18 
MW-55 07/14/93 625 21 8 50 
MW-55 10/14/93 581 27 102 18 
MW-55 01/12/94 290 <2.5 89 <2.5 
MW-55 04/08/94 370 <2.5 33 <2.5 
MW-55 07/20/94 360 5.5 16 120 
MW-55 10/05/94 910 <5 480 <5 
MW-55 01/11/95 650 <5 400 41 
MW-55 04/11/95 420 <2.5 260 21 
MW-55 07/20/95 350 <5 270 22 
MW-55 10/11/95 100 6.1 70 15 
MW-55 01/19/96 650 15 430 29 
MW-55 04/18/96 370 13 310 22 
MW-55 07/01/96 800 35 520 99 
MW-55 10/01/96 520 32 460 84 
MW-55 02/10/97 410 20 230 64 
MW-55 07/16/97 140 11 110 9.2 
MW-55 04/29/98 110 12 31 7.7 
MW-55 06/25/98 180 <1 31 <1 
MW-56 06/01/91 2100 - - ~ 
MW-56 06/22/91 - <50 2900 <50 
MW-56 07/01/91 2000 - - -
MW-56 07/19/91 -- 500 1000 ~ 
MW-56 07/30/91 - - - 1000 
MW-56 09/01/91 2200 - - -
MW-56 12/01/91 1000 2000 3000 6000 
MW-56 07/01/92 1114 64 962 49 
MW-56 10/01/92 1026 47 <3 839 
MW-56 01/01/93 1128 40 10 804 
MW-56 10/01/96 1000 23 94 92 
MW-56 02/11/97 370 12 51 51 
MW-57 05/28/91 - - - <0.2 
MW-57 06/01/91 <1 - - -
MW-57 06/22/91 - 1 <1 <1 
MW-57 07/01/91 <1 -- - -
MW-57 07/19/91 - 0.2 0.4 -
MW-57 09/01/91 1600 - - ~ 
MW-57 12/01/91 350 <10 <10 <10 
MW-57 04/01/92 127 29 <3 16 
MW-57 07/01/92 948 422 112 876 
MW-57 10/01/92 15 33 <3 78 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-57 01/01/93 21 40 165 19 
MW-57 04/14/93 8 21 15 16 
MW-57 07/14/93 6 8 <3 <3 
MW-57 10/13/93 <0.5 1.6 <0.5 1.2 
MW-57 01/12/94 <0.5 <0.5 <0.5 <0.5 
MW-57 04/07/94 <0.5 <0.5 <0.5 <0.5 
MW-57 07/19/94 0.7 <0.5 <0.5 1.8 
MW-57 10/05/94 1.1 <0.5 <0.5 4 
MW-57 01/11/95 4.3 <0.5 <0.5 1.3 
MW-57 04/08/95 <0.5 <0.5 <0.5 <0.5 
MW-57 07/20/95 <0.5 0.8 <0.5 <0.5 
MW-57 10/11/95 64 1.7 0.7 5 
MW-57 01/19/96 16 1.5 1 4.2 
MW-57 04/18/96 <0.5 0.9 <0.5 <0.5 
MW-57 07/01/96 2.8 1 <0.5 1.4 
MW-57 10/01/96 54 2.8 3.4 13 
MW-57 02/10/97 <0.5 0.9 <0.5 <0.5 
MW-57 07/15/97 <0.5 <0.5 <0.5 <0.5 
MW-57 04/29/98 <0.5 <0.5 <0.5 0.9 
MW-57 06/24/98 <1 <1 <1 <1 
MW-58 09/01/91 40 - - -
MW-58 12/01/91 90 40 20 80 
MW-58 04/01/92 203 32 56 68 
MW-58 07/01/92 178 58 32 44 
MW-58 10/01/92 190 49 26 57 
MW-58 01/01/93 192 30 23 39 
MW-58 04/13/93 55 16 31 9 
MW-58 07/13/93 25 42 14 13 
MW-58 10/13/93 50 21 212 555 
MW-58 04/05/94 <2.5 <2.5 7.4 27 
MW-58 07/19/94 2 29 4.5 27 
MW-58 10/06/94 6.7 <5 15 39 
MW-58 04/08/95 2.2 <0.5 2.1 6.8 
MW-58 10/01/96 110 320 940 10000 
MW-58 01/30/98 350 23 42 96 
MW-58 06/22/98 22 <1 28 35 
MW-59 09/01/91 540' - - ~ 
MW-59 12/01/91 420 40 240 420 
MW-59 04/01/92 42 12 20 20 
MW-59 07/01/92 268 45 110 232 
MW-59 10/01/92 99 37 44 46 
MW-59 01/01/93 26 <3 55 10 
MW-59 04/13/93 10 14 12 5 
MW-59 10/13/93 10 13 89 433 
MW-59 04/05/94 <2.5 <2.5 3.3 25 
MW-59 07/19/94 13 69 0.5 73 
MW-59 10/06/94 4.1 3.7 23 37 
MW-59 06/24/98 <5 <5 79 42 
MW-60 05/28/91 - ~ - <0.2 
MW-60 07/01/91 <0.2 - - -
MW-60 07/19/91 -- <0.2 0.4 -

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Historical BTEX Analytical Data, May 1991 - October 1998 
Marathon Oii Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-60 09/01/91 33 - - -
MW-60 12/01/91 <1 <1 <1 <1 
MW-60 04/01/92 5 9 <3 4 
MW-60 07/01/92 17 1 <1 1 
MW-60 10/01/92 32 109 36 57 
MW-60 01/01/93 138 4 260 6 
MW-60 04/14/93 17 16 <3 12 
MW-60 07/14/93 <0.5 0 . 5 0 . 5 0 . 5 
MW-60 10/13/93 <0,5 1 0.5 1 
MW-60 01/12/94 <0.5 0 . 5 0 . 5 0 . 5 
MW-60 04/07/94 <0.5 0 . 5 0 . 5 0 . 5 
MW-60 07/19/94 <0.5 1.3 0 . 5 3.5 
MW-60 10/05/94 0 . 5 0.6 0.6 4.9 
MW-60 01/10/95 0 . 5 0 . 5 0 . 5 0.6 
MW-60 04/07/95 0 . 5 0 . 5 0 . 5 0 . 5 
MW-60 07/19/95 0 . 5 4.9 0 . 5 0 . 5 
MW-60 10/11/95 0 . 5 0 . 5 0 . 5 0 . 5 
MW-60 01/19/96 0 . 5 0 . 5 0 . 5 0 . 5 
MW-60 04/18/96 <0.5 0 . 5 0 . 5 0 . 5 
MW-60 07/01/96 0 . 5 0 . 5 0 . 5 0 . 5 
MW-60 10/01/96 2.5 0.9 0 . 5 0 . 5 
MW-60 02/09/97 0 . 5 0 . 5 0.5 0.8 
MW-60 05/06/97 <0.5 0 . 5 0 . 5 0 . 5 
MW-60 07/15/97 0 . 5 0 . 5 0 . 5 0 . 5 
MW-60 10/16/97 0 . 5 0 . 5 0 . 5 0 . 5 
MW-60 01/30/98 0 . 5 0 . 5 0 . 5 <0.5 
MW-60 04/28/98 0 . 5 0 . 5 0 . 5 0 . 5 
MW-60 07/01/98 <1 <1 <1 <1 
MW-60 10/12/98 0 . 5 0 . 5 0 . 5 0 . 5 
MW-61 09/01/91 <1 - - -
MW-61 12/01/91 - <1 <1 <1 
MW-61 01/13/94 1.4 1 1.7 1.1 
MW-61 04/07/94 0 . 5 0 . 5 0.5 0 . 5 
MW-61 07/20/94 3.2 0 . 5 0 . 5 0.8 
MW-61 10/04/94 <5 23 14 160 
MW-61 01/11/95 0 . 5 0.7 2.5 0.8 
MW-61 04/11/95 7 0 . 5 7.8 35 
MW-61 07/21/95 <0.5 0 . 5 0 . 5 0 . 5 
MW-61 10/10/95 0 . 5 0 . 5 0 . 5 0 . 5 
MW-61 01/20/96 0 . 5 0 . 5 0 . 5 0 . 5 
MW-61 04/18/96 0 . 5 0 . 5 0 . 5 <0.5 
MW-61 07/01/96 0 . 5 <0.5 0 . 5 0 . 5 
MW-61 10/01/96 0 . 5 0 . 5 <0.5 0 . 5 
MW-61 02/10/97 0 . 5 0 . 5 0 . 5 0 . 5 
MW-61 07/17/97 0 . 5 0 . 5 0 . 5 0 . 5 
MW-61 04/29/98 0 . 5 <0.5 0 . 5 <0.5 
MW-61 06/28/98 <1 <1 <1 <1 
MW-61 A 05/28/91 - - - 0.5 
MW-61 A 07/01/91 2 - - -
MW-61 A 07/19/91 - 1.5 0.4 -
MW-61 A 09/01/91 190 -- - -

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Historical BTEX Analytical Data, May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-61 A 12/01/91 10 10 5 75 
MW-61 A 04/01/92 6 7 <3 13 
MW-61 A 07/01/92 60 <10 3 8 
MW-61 A 10/01/92 470 17 <3 2351 
MW-61 A 01/01/93 585 82 397 2368 
MW-61 A 04/13/93 2821 173 817 3993 
MW-61 A 04/05/94 <0.5 <0.5 0.5 3.8 
MW-61 A 07/19/94 <0.5 <0.5 <0.5 2.5 
MW-61 A 10/04/94 4.8 4.5 3.7 37 
MW-61 A 01/10/95 16 <5 30 220 
MW-61 A 01/20/96 <0.5 <0.5 <0.5 0.8 
MW-61 A 04/19/96 <0.5 <0.5 <0.5 <0.5 
MW-61 A 07/01/96 <0.5 <0.5 <0.5 <0.5 
MW-61 A 10/01/96 1.7 1.7 1.3 9.4 
MW-61 A 02/06/97 42 3.4 8.4 46 
MW-61 A 05/07/97 330 59 <25 850 
MW-61 A 06/27/97 22 11 -5.4 26 
MW-61 A 07/15/97 16 <10 10 93 
MW-61 A 10/15/97 35 13 22 95 
MW-61 A 01/29/98 15 16 26 130 
MW-61 A 04/29/98 7.1 9.5 24 93 
MW-61 A 06/28/98 1.5 <1 7.9 20 
MW-61 A 10/11/98 4.5 22 15 61 
MW-62 09/01/91 2200 - - -
MW-62 12/01/91 1400 <200 400 2400 
MW-62 04/01/92 263 48 170 298 
MW-62 07/01/92 357 13 184 301 
MW-62 10/01/92 212 19 416 1692 
MW-62 01/01/93 78 18 ~ 207 
MW-62 04/13/93 33 15 16 24 
MW-62 07/14/93 98 12 70 204 
MW-62 10/13/93 19 20 20 32 
MW-62 01/11/94 4.1 <2.5 13 44 
MW-62 04/05/94 <2.5 <2.5 4.4 26 
MW-62 07/19/94 4.3 32 7.5 26 
MW-62 10/06/94 13 13 11 39 
MW-62 04/08/95 7.5 30 12 30 
MW-62 07/18/97 20 19 58 210 
MW-62 06/26/98 <10 <10 41 56 
MW-63 09/01/91 <1 - - -
MW-63 12/01/91 <1 <1 <1 <1 
MW-63 04/01/92 5 6 <3 8 
MW-63 07/01/92 12 28 3 20 
MW-63 10/01/92 4 7 17 33 
MW-63 01/01/93 12 4 <3 13 
MW-63 04/13/93 <1 <1 <1 <1 
MW-63 07/13/93 4 <3 <3 <3 
MW-63 10/12/93 14 48 11 39 
MW-63 01/11/94 <0.5 0.7 <0.5 0.7 
MW-63 04/06/94 <0.5 <0.5 <0.5 <0.5 
MW-63 07/18/94 1 9.6 1.4 13 

Notes'. 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-63 10/04/94 <0.5 2.6 1 8 
MW-63 01/09/95 <0.5 <0.5 <0.5 <0.5 
MW-63 04/07/95 <0.5 <0.5 <0.5 <0.5 
MW-63 07/18/95 <0.5 1 <0.5 <0.5 
MW-63 10/10/95 <0.5 <0.5 <0.5 <0.5 
MW-63 01/18/96 <0.5 <0.5 <0.5 <0.5 
MW-63 04/17/96 <0.5 <0.5 <0.5 <0.5 
MW-63 07/01/96 <0.5 <0.5 <0.5 <0.5 
MW-63 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-63 02/05/97 <0.5 <0.5 <0.5 <0.5 
MW-63 07/15/97 <0.5 <0.5 <0.5 <0.5 
MW-63 10/15/97 <0.5 <0.5 <0.5 <0.5 
MW-63 06/25/98 <1 <1 <1 <1 
MW-63 10/11/98 <0.5 <0.5 <0.5 <0.5 
MW-64 09/01/91 150 - - -
MW-64 12/01/91 130 <10 40 160 
MW-64 04/01/92 245 32 82 331 
MW-64 07/01/92 115 19 10 40 
MW-64 10/01/92 37 61 <3 96 
MW-64 01/01/93 6 2 1 4 
MW-64 04/13/93 5 11 5 9 
MW-64 07/13/93 2 <0.5 <0.5 <0.5 
MW-64 10/13/93 18 12 3 71 
MW-64 11/10/93 <4 <4 <4 <4 
MW-64 01/12/94 1.7 <0.5 <0.5 0.9 
MW-64 04/06/94 <0.5 <0.5 <0.5 <0.5 
MW-64 07/19/94 <0.5 0.5 <0.5 3.6 
MW-64 10/05/94 <0.5 0.5 0.6 5.6 
MW-64 01/10/95 12 <0.5 5.1 13 
MW-64 04/07/95 18 <0.5 18 41 
MW-64 07/19/95 17 1.1 9.8 23 
MW-64 10/11/95 25 1.7 13 32 
MW-64 01/19/96 14 2.2 9.3 23 
MW-64 04/18/96 10 2 4.3 7.9 
MW-64 07/16/97 84 <25 130 310 
MW-64 06/23/98 <1 <1 <1 <1 
MW-65 09/01/91 <1 - - ~ 
MW-65 12/01/91 - <1 <1 <1 
MW-65 07/15/93 <3 6 <3 3 
MW-65 10/05/94 <0.5 <0.5 <0.5 <0.5 
MW-65 07/01/96 <0.5 <0.5 <0.5 <0.5 
MW-65 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-65 02/11/97 <0.5 <0.5 <0.5 <0.5 
MW-65 05/07/97 <0.5 <0.5 <0.5 <0.5 
MW-65 04/30/98 <0.5 <0.5 <0.5 <0.5 
MW-65A 09/01/91 630 - ~ -
MW-65A 12/01/91 150 15 <1 15 
MW-65A 04/01/92 26 15 <3 12 
MW-65A 07/01/92 413 235 93 551 
MW-65A 10/01/92 11 <3 <3 67 
MW-65A 01/01/93 3 <3 <3 11 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 



Appendix C 
Historical BTEX Analytical Data, May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Page 13 of 20 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-65A 04/13/93 4 9 3 8 
MW-65A 07/13/93 <3 3 <3 <3 
MW-65A 10/13/93 7 3 <3 <3 
MW-65A 01/11/94 <0.5 <0.5 <0.5 <0.5 
MW-65A 04/05/94 <0.5 <0.5 <0.5 <0.5 
MW-65A 07/19/94 <0.5 <0.5 <0.5 <0.5 
MW-65A 10/06/94 1.7 <0.5 <0.5 <0.5 
MW-65A 01/11/95 <0.5 <0.5 <0.5 0.7 
MW-65A 04/08/95 <0.5 <0.5 <0.5 0.5 
MW-65A 01/20/96 <0.5 <0.5 <0.5 <0.5 
MW-65A 04/18/96 <0.5 <0.5 <0.5 2 
MW-65A 06/25/98 <1 <1 16 415 
MW-66 09/01/91 <1 - - -
MW-66 12/01/91 <1 <1 <1 <1 
MW-66 04/01/92 4 7 <3 4 
MW-66 07/01/92 8 25 7 11 
MW-66 10/01/92 12 36 <3 34 
MW-66 01/01/93 3 6 3 20 
MW-66 04/13/93 <3 5 5 <3 
MW-66 07/13/93 8 4 <3 <3 
MW-66 10/12/93 13 60 4 29 
MW-66 11/10/93 <4 <4 <4 <4 
MW-66 01/11/94 <0.5 <0.5 <0.5 0.6 
MW-66 04/07/94 <0.5 <0.5 <0.5 <0.5 
MW-66 07/19/94 <0.5 0.6 <0.5 0.8 
MW-66 10/04/94 <0.5 3 1.5 17 
MW-66 01/09/95 <0.5 <0.5 <0.5 <0.5 
MW-66 04/11/95 <0.5 <0.5 <0.5 <0.5 
MW-66 07/19/95 <0.5 0.9 <0.5 <0.5 
MW-66 10/10/95 <0.5 <0.5 <0.5 3.5 
MW-66 01/19/96 <0.5 <0.5 <0.5 <0.5 
MW-66 04/17/96 <0.5 0.8 <0.5 1 
MW-66 07/01/96 <0.5 <0.5 <0.5 0.5 
MW-66 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-66 02/05/97 <0.5 <0.5 <0.5 <0.5 
MW-66 05/06/97 <0.5 <0.5 <0.5 <0.5 
MW-66 07/16/97 <0.5 <0.5 <0.5 <0.5 
MW-66 10/15/97 <0.5 <0.5 <0.5 <0.5 
MW-66 01/29/98 <0.5 <0.5 <0.5 <0.5 
MW-66 04/28/98 <0.5 <0.5 <0.5 <0.5 
MW-66 06/17/98 <1 1.6 <1 <1 
MW-66 10/11/98 <0.5 <0.5 <0.5 <0.5 
MW-67 09/01/91 280 - - --
MW-67 12/01/91 320 <10 <10 <10 
MW-67 04/01/92 5 8 <3 12 
MW-67 07/01/92 69 10 20 116 
MW-67 10/01/92 3 9 <3 73 
MW-67 01/01/93 8 3 <3 12 
MW-67 04/13/93 7 18 7 19 
MW-67 07/13/93 7 <3 <3 <3 
MW-67 10/13/93 <0.5 0.9 <0.5 1.1 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-67 01/12/94 <0.5 <0.5 <0.5 <0.5 
MW-67 04/07/94 <0.5 <0.5 <0.5 <0.5 
MW-67 07/19/94 <0.5 0.6 <0.5 3 
MW-67 10/05/94 <0.5 <0.5 <0.5 4.3 
MW-67 01/11/95 1 <0.5 <0.5 1.1 
MW-67 04/07/95 1.8 <0.5 <0.5 1.3 
MW-67 07/21/95 <0.5 <0.5 <0.5 0.6 
MW-67 10/11/95 6.1 1.8 0.5 4.2 
MW-67 01/19/96 4.8 3.6 0.6 4.7 
MW-67 04/18/96 3.4 0.9 <0.5 2.5 
MW-67 07/01/96 95 110 28 280 
MW-67 02/10/97 15 4.8 1.9 41 
MW-67 07/16/97 160 330 110 1200 
MW-67 06/24/98 1.3 2.7 3.5 45.3 
MW-68 09/01/91 240 - - -
MW-68 12/01/91 1900 4500 500 4000 
MW-68 04/01/92 2470 3370 550 3866 
MW-68 07/01/92 160 267 49 746 
MW-68 10/01/92 2205 3327 <3 4721 
MW-68 01/01/93 376 944 246 2376 
MW-68 04/13/93 650 1900 330 4000 
MW-68 07/13/93 150 230 110 1100 
MW-68 10/13/93 374 628 286 2398 
MW-68 01/11/94 3000 820 1000 7700 
MW-68 04/05/94 120 61 170 1300 
MW-68 07/19/94 260 170 220 2000 
MW-68 10/17/97 740 100 490 3800 
MW-68 06/26/98 390 26 140 990 
MW-69 09/01/91 2400 - - -
MW-69 12/01/91 2100 1100 150 4200 
MW-69 07/01/92 568 56 1785 1966 
MW-69 10/01/92 1598 71 <3 2879 
MW-69 01/01/93 1284 49 309 1931 
MW-69 07/18/97 930 23 410 1100 
MW-69 04/30/98 970 22 500 530 
MW-69 06/29/98 1200 <10 520 510 
MW-70 09/01/91 <1 - - -
MW-70 12/01/91 <1 <1 <1 <1 
MW-70 04/01/92 3 17 <3 8 
MW-70 07/01/92 <1 3 1 13 
MW-70 10/01/92 11 40 63 60 
MW-70 01/01/93 <3 <3 8 5 
MW-70 04/14/93 9 20 <3 4 
MW-70 07/13/93 <1 11 3 <3 
MW-70 10/12/93 25 19 19 18 
MW-70 11/10/93 <4 <4 <4 40 
MW-70 01/11/94 <0.5 0.6 <0.5 <0.5 
MW-70 04/06/94 <0.5 <0.5 <0.5 <0.5 
MW-70 07/18/94 <0.5 <0.5 <0.5 <0.5 
MW-70 10/04/94 1.2 4.3 1.3 12 
MW-70 01/09/95 <0.5 2.3 <0.5 2.4 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Historical BTEX Analytical Data, May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-70 04/05/95 <0.5 <0.5 <0.5 1.1 
MW-70 07/18/95 <0.5 0.8 <0.5 <0.5 
MW-70 10/10/95 <0.5 <0.5 <0.5 <0.5 
MW-70 01/18/96 <0.5 <0.5 <0.5 <0.5 
MW-70 04/17/96 <0.5 <0.5 <0.5 <0.5 
MW-70 07/01/96 <0.5 <0.5 <0.5 <0.5 
MW-70 10/01/96 <0,5 <0.5 <0.5 <0.5 
MW-70 02/05/97 <0.5 <0.5 <0.5 <0.5 
MW-70 10/15/97 <0.5 <0.5 <0.5 <0.5 
MW-70 06/16/98 <1 <1 <1 <1 
MW-71 09/01/93 <4 <4 <4 <4 
MW-71 10/12/93 8 5 4 16 
MW-71 11/10/93 <4 <4 <4 <4 
MW-71 01/11/94 <0.5 1.3 <0.5 0.5 
MW-71 04/06/94 <0.5 <0.5 <0.5 <0.5 
MW-71 07/18/94 <0.5 3 0.7 6.2 
MW-71 10/04/94 1.1 6.8 2.7 31 
MW-71 01/10/95 <0.5 <0.5 <0.5 <0.5 
MW-71 06/23/95 <0.5 66 <0.5 <0.5 
MW-71 07/18/95 <0.5 1.2 <0.5 1.9 
MW-71 10/10/95 <0.5 <0.5 <0.5 7.3 
MW-71 01/18/96 <0.5 <0.5 <0.5 <0.5 
MW-71 04/17/96 <0.5 <0.5 <0.5 <0.5 
MW-71 07/01/96 <0.5 <0.5 <0.5 <0.5 
MW-71 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-71 02/09/97 5.2 1.3 0.8 1.3 
MW-71 05/06/97 <0.5 <0.5 <0.5 <0.5 
MW-71 07/17/97 <0.5 <0.5 <0.5 <0.5 
MW-71 10/16/97 <0.5 <0.5 <0.5 <0.5 
MW-71 01/29/98 <0.5 <0.5 <0.5 <0.5 
MW-71 04/29/98 <0.5 <0.5 <0.5 <0.5 
MW-71 06/28/98 <1 <1 <1 <1 
MW-71 10/11/98 <0.5 <0.5 <0.5 <0.5 
MW-72 04/05/94 <2.5 <2.5 4.7 15 
MW-72 07/19/94 18 <0.5 5.1 2.8 
MW-72 06/30/98 56 <10 100 <10 
MW-73 06/30/98 1.1 <1 <1 <1 
MW-74 07/18/97 180 320 180 1900 
MW-74 06/24/98 220 <10 10 <10 
MW-75 06/30/98 200 <10 89 270 
MW-76 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-76 06/29/98 <1 <1 <1 <1 
MW-77 07/21/95 <0.5 <0.5 1.9 2.8 
MW-77 01/20/96 <0.5 3.1 <0.5 7.1 
MW-77 04/19/96 <0.5 3.8 0.8 2.5 
MW-77 07/01/96 8 14 19 35 
MW-77 10/01/96 160 320 150 1000 
MW-77 05/07/97 8.4 70 8.3 52 
MW-77 07/18/97 14 30 11 71 
MW-78 10/01/96 32 15 9.1 35 
MW-78 02/10/97 41 7.9 7.4 12 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Historical BTEX Analytical Data, May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-78 05/07/97 20 42 12 23 
MW-78 07/17/97 8.2 10 6.6 16 
MW-78 04/30/98 1.4 4.9 2 7.7 
MW-78 06/28/98 <1 <1 <1 <1 
MW-79 01/11/95 110 <5 8.5 61 
MW-79 04/06/95 14 <0.5 10 53 
MW-79 07/21/95 <5 74 7.7 62 
MW-79 10/10/95 16 4 <2.5 3.7 
MW-79 01/18/96 10 6.7 1.4 4.9 
MW-79 04/19/96 2.4 7.3 1 2.7 
MW-79 07/01/96 3.2 6.3 0.9 6.3 
MW-79 10/01/96 1.7 5.8 1 4.2 
MW-79 02/10/97 <0.5 <0.5 <0.5 <0.5 
MW-79 05/07/97 <0.5 <0.5 <0.5 <0.5 
MW-79 07/17/97 <0.5 <0.5 <0.5 <0.5 
MW-79 04/29/98 <0.5 1.5 <0.5 1.1 
MW-79 06/28/98 <1 <1 <1 <1 
MW-81 06/29/98 <1 <1 <1 1.5 
MW-82 10/11/95 280 <50 450 910 
MW-82 06/25/98 70 <5 75 510 
MW-83 06/25/98 <10 <10 16 31 
MW-84 06/23/98 93 13 55 458 
MW-85 06/23/98 280 <5 120 6.3 
MW-86 10/17/97 510 360 580 1400 
MW-86 06/26/98 91 10 28 360 
MW-87 08/01/96 <0.5 20 <0.5 0.5 
MW-87 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-87 02/09/97 <0.5 <0.5 <0.5 <0.5 
MW-87 05/06/97 <0.5 <0.5 <0.5 <0.5 
MW-87 10/16/97 <0.5 <0.5 <0.5 <0.5 
MW-87 01/29/98 <0.5 <0.5 <0.5 <0.5 
MW-87 04/28/98 <0.5 <0.5 <0.5 <0.5 
MW-87 06/27/98 <1 <1 <1 <1 
MW-87 10/12/98 <0.5 <0.5 <0.5 <0.5 
MW-87A 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-87A 02/09/97 0.9 <0.5 0.7 1.5 
MW-87A 05/07/97 <0.5 <0.5 <0.5 <0.5 
MW-87A 10/16/97 <0.5 <0.5 <0.5 <0.5 
MW-87A 01/29/98 <0.5 <0.5 <0.5 <0.5 
MW-87A 04/28/98 <0.5 <0.5 <0.5 <0.5 
MW-87A 06/27/98 <1 <1 <1 <1 
MW-88 08/01/96 <0.5 1.1 0.5 1 
MW-88 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-88 02/05/97 <0.5 <0.5 <0.5 <0.5 
MW-88 04/30/97 <0.5 <0.5 <0.5 <0.5 
MW-88 10/15/97 <0.5 <0.5 <0.5 <0.5 
MW-88 01/29/98 <0.5 <0.5 <0.5 <0.5 
MW-88 04/28/98 <0.5 <0.5 <0.5 <0.5 
MW-88 06/27/98 <1 <1 <1 <1 
MW-88 10/11/98 <0.5 <0.5 <0.5 <0.5 
MW-89 08/01/96 <0.5 1.1 <0.5 <0.5 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

-- Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

MW-89 10/01/96 <0.5 <0.5 <0.5 <0.5 
MW-89 02/05/97 <0.5 <0.5 <0.5 <0.5 
MW-89 04/30/97 <0.5 <0.5 <0.5 <0.5 
MW-89 10/15/97 <0.5 <0.5 <0.5 <0.5 
MW-89 01/29/98 <0.5 <0.5 <0.5 <0.5 
MW-89 04/28/98 <0.5 <0.5 <0.5 <0.5 
MW-89 06/17/98 <1 <1 <1 <1 
MW-90 02/10/97 17 0.5 15 1.4 
MW-90 05/07/97 1.1 0.5 0.5 <0.5 
MW-90 07/17/97 <0.5 <0.5 <0.5 <0.5 
MW-90 04/29/98 <0.5 <0.5 <0.5 <0.5 
MW-90 06/17/98 <1 <1 <1 <1 
MW-91 02/11/97 340 14 50 55 
MW-91 04/30/98 17 32 19 200 
MW-94 10/17/97 <0.5 <0.5 <0.5 <0.5 
MW-94 06/26/98 <1 <1 <1 <1 
MW-95 04/30/97 <0.5 <0.5 <0.5 <0.5 
MW-95 01/30/98 <0.5 <0.5 <0.5 <0.5 
MW-95 06/22/98 <1 <1 <1 <1 
MW-96 04/30/97 <0.5 <0.5 <0.5 <0.5 
MW-96 10/16/97 <0.5 <0.5 <0.5 <0.5 
MW-96 01/30/98 <0.5 <0.5 <0.5 <0.5 
MW-96 04/28/98 <0.5 <0.5 <0.5 <0.5 
MW-96 07/01/98 <1 <1 <1 <1 
MW-96 10/12/98 <0.5 <0.5 <0.5 <0.5 
MW-97 04/30/97 <0.5 <0.5 <0.5 <0.5 
MW-97 10/17/97 <0.5 <0.5 <0.5 <0.5 
MW-97 01/30/98 <0.5 <0.5 <0.5 <0.5 
MW-97 04/28/98 <0.5 <0.5 <0.5 <0.5 
MW-97 07/01/98 <1 <1 <1 <1 
MW-97 10/12/98 <2.5 <2.5 <2.5 <2.5 
MW-98 04/30/97 5.8 3.5 1.5 26 
MW-98 06/29/98 <1 7.1 20 1010 
MW-104 07/17/97 <0.5 0.5 <0.5 0.7 
MW-104 07/01/98 <1 <1 <1 <1 
MW-105 06/28/98 <1 <1 <1 <1 
MW-106 02/11/97 <0.5 <0.5 <0.5 <0.5 
MW-106 05/07/97 <0.5 <0.5 <0.5 <0.5 
MW-106 07/18/97 <0.5 <0.5 <0.5 <0.5 
MW-106 04/30/98 <0.5 <0.5 <0.5 <0.5 
MW-106 06/28/98 <1 <1 <1 <1 
MW-108 07/17/97 <0.5 <0.5 0.5 <0.5 
MW-108 06/22/98 <1 <1 <1 <1 
MW-110 06/30/98 170 <10 150 160 
MW-111 06/29/98 <1 <1 <1 <1 
MW-111 10/11/98 <0.5 <0.5 <0.5 <0.5 
SUMP-16A 07/01/91 560 - - -
SUMP-16A 07/19/91 - 850 100 -
SUMP-16A 07/30/91 - ~ ~ 660 
SUMP-16A 09/01/91 240 ~ - -
SUMP-16A 12/01/91 2000 1000 <500 3500 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

SUMP-16A 04/01/92 1332 203 <3 3679 
SUMP-16A 07/01/92 1495 2028 280 3442 
SUMP-16A 10/01/92 632 87 <3 1821 
SUMP-16A 01/01/93 741 40 96 1355 
SUMP-16A 04/14/93 707 881 298 4226 
SUMP-16A 10/05/94 170 <2.5 120 680 
SUMP-16A 01/11/95 2 5.1 2.4 32 
SUMP-16A 10/12/95 130 <13 98 780 
SUMP-16A 04/19/96 0.8 1.5 3.8 27 
SUMP-16A 07/01/96 5.1 0.9 1.2 7.7 
SUMP-A10 10/12/95 <0.5 2.9 <0.5 <0.5 
SW-01 05/28/91 - - - <10 
SW-01 07/01/91 <5 - ~ -
SW-01 07/19/91 - <5 <5 -
SW-01 09/01/91 <1 — - -
SW-01 12/01/91 <1 - - -
SW-01 04/01/92 5 6 <3 14 
SW-01 07/01/92 17.5 69 <3 67 
SW-01 10/01/92 16 15 <3 10 
SW-01 01/01/93 6 <3 <3 <3 
SW-01 04/15/93 <1 <1 <1 <1 
SW-01 05/12/93 <1 <1 <1 <1 
SW-01 06/28/93 <0.5 <0.5 <0.5 <0.5 
SW-01 07/15/93 <0.5 <0.5 <0.5 <0.5 
SW-01 08/03/93 <0.5 <0.5 <0.5 <0.5 
SW-01 09/21/93 <0.5 <0.5 1 0.6 
SW-01 10/14/93 <0.5 <0.5 <0.5 <0.5 
SW-01 11/10/93 <0.5 <0.5 <0.5 <0.5 
SW-01 12/06/93 <0.5 <0.5 <0.5 <0.5 
SW-01 01/12/94 <0.5 <0.5 <0.5 <0.5 
SW-01 02/09/94 <0.5 <0.5 <0.5 <0.5 
SW-01 03/16/94 <0.5 <0.5 <0.5 <0.5 
SW-01 04/05/94 <0.5 <0.5 <0.5 <0.5 
SW-01 05/19/94 <0.5 <0.5 <0.5 <0.5 
SW-01 06/23/94 <0.5 <0.5 <0.5 <0.5 
SW-01 07/21/94 <0.5 <0.5 <0.5 <0.5 
SW-01 08/24/94 <0.5 <0.5 <0.5 <0.5 
SW-01 09/20/94 <0.5 <0.5 0.8 2.2 
SW-01 10/06/94 <0.5 <0.5 <0.5 0.6 
SW-01 11/30/94 <0.5 <0.5 <0.5 <0.5 
SW-01 12/16/94 <0.5 <0.5 0.7 4.8 
SW-01 01/11/95 <0.5 <0.5 <0.5 <0.5 
SW-01 03/09/95 <0.5 <0.5 <0.5 <0.5 
SW-01 04/07/95 <0.5 <0.5 <0.5 <0.5 
SW-01 05/18/95 <0.5 <0.5 <0.5 <0.5 
SW-01 07/21/95 <0.5 <0.5 <0.5 <0.5 
SW-01 10/12/95 <0.5 <0.5 0.6 1.2 
SW-01 12/27/95 <0.5 <0.5 <0.5 <0.5 
SW-01 01/19/96 0.8 4.5 1.5 8.7 
SW-01 03/18/96 <0.5 <0.5 <0.5 <0.5 
SW-01 04/24/96 <0.5 <0.5 <0.5 <0.5 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 
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Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

SW-01 07/01/96 <0.5 <0.5 <0.5 <0.5 
SW-01 10/01/96 <0.5 <0.5 <0.5 <0.5 
SW-01 02/10/97 <0.5 <0.5 <0.5 <0.5 
SW-01 12/10/97 <0.1 <0,1 <0.1 <0.1 
SW-01 06/30/98 <1 <1 <1 <1 
SW-02 09/01/91 <1 - ~ -
SW-02 12/01/91 <1 ~ ~ -
SW-02 04/01/92 11 12 <3 5 
SW-02 07/01/92 7 38 <1 24 
SW-02 10/01/92 69 37 25 61 
SW-02 01/01/93 47 6 7 9 
SW-02 04/15/93 4 <1 <1 <1 
SW-02 05/12/93 3 <1 <1 <1 
SW-02 01/11/95 <0.5 <0.5 <0.5 <0.5 
SW-02 06/24/98 <1 <1 <1 <1 
SW-03 07/01/96 <0.5 <0.5 <0,5 <0.5 
SW-03 10/01/96 <0.5 <0.5 <0.5 <0.5 
SW-03 06/24/98 <1 <1 <1 <1 
TH-21A 07/01/91 1700 - - — 
TH-21A 07/19/91 - 3400 1200 -
TH-21A 07/30/91 - - - 2200 
TH-A11 07/01/91 1100 — - -
TH-A11 07/19/91 - 1600 1100 -
TH-A11 07/30/91 - ~ - 800 
TH-A11 09/01/91 1400 ~ - -
TH-A11 12/01/91 2900 3500 300 4000 
TH-A11 04/01/92 3465 3303 306 4158 
TH-A11 07/01/92 1258 1710 423 3416 
TH-A11 10/01/92 2742 2235 <3 3408 
UIHS_ARROYO 05/28/91 - — - <10 
UIHS_ARROYO 07/01/91 <5 - - -
UIHS_ARROYO 07/19/91 - <5 <5 -
UIHS_ARROYO 09/01/91 <1 - - -
UIHS_ARROYO 12/01/91 <1 - - -
UIHS_ARROYO 04/01/92 <1 <1 <1 <1 
UIHS_ARROYO 07/01/92 <1 <1 <1 <1 
UIHS_ARROYO 10/01/92 <1 <1 <1 <1 
UIHS_ARROYO 01/01/93 <1 <1 <1 <1 
UIHS_ARROYO 04/15/93 <1 <1 - <1 
UIHS_ARROYO 05/12/93 <1 <1 <1 <1 
UIHS_ARROYO 06/28/93 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 07/15/93 <0.5 <0.5 <0,5 <0.5 
UIHS_ARROYO 08/03/93 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 09/21/93 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 10/14/93 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 11/10/93 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 12/06/93 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 01/13/94 <0.5 <0.5 <0,5 <0.5 
UIHS_ARROYO 02/09/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 03/16/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 04/05/94 <0.5 <0.5 <0.5 <0.5 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Historical BTEX Analytical Data, May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Page 20 of 20 

Well ID Sample Date Analytical Results 
Benzene Toluene Ethylbenzene Total Xylenes 

UIHS_ARROYO 05/19/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 06/23/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 07/21/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 08/24/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 09/20/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 10/06/94 <0.5 <0,5 <0.5 0.6 
UIHS_ARROYO 11/30/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 12/16/94 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 01/11/95 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 03/09/95 <0.5 <0,5 <0.5 <0.5 
UIHS_ARROYO 04/07/95 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 05/18/95 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 07/21/95 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 10/12/95 <0.5 <0.5 <0.5 1.2 
UIHS ARROYO 12/27/95 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 01/19/96 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 03/18/96 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 04/24/96 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 07/01/96 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 10/01/96 <0.5 <0.5 <0.5 <0.5 
UIHS_ARROYO 02/10/97 <0.5 <0.5 <0.5 <0.5 
UIHS ARROYO 06/26/98 <1 <1 <1 <1 

Notes: 
Concentrations listed in micrograms per liter (ug/L) 
<0.05 Constituent not detected above noted laboratory detection limit 

Indicates parameter was not analyzed 
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Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID I 
Date Sampled 

BIEBBLE 
7/19/91 

LYMAN 
7/19/91 

LYMAN 
6/29/98 

MW-010 MW-011 
9/21/91 4/19/96 

MW-013 
9/21/91 

MW-013 
7/1/98 

MW-014 
6/22/98 

MW-019 
9/21/91 

1,1,1,2-Tetrachloroethane 
1,1,1 -Trich/oroethane < 5 < 5 
1,1,2,2-Tetrachloroethane < 5 < 5 
1,1,2-Trichloroethane < 5 < 5 
1,1-Dichloroethane < 5 < 5 
1,1-Dichloroethene < 5 < 5 
1,1-Dichloropropene - -
1,2,3-Trichtorobenzene -
1,2,3-Trichloropropane - -
1,2,4-Trichiorobenzene - -
1,2,4-Trimethylbenzene - -
1,2-Dibromo-3-chloropropane - -
1,2-Dibromoethane - -
1,2-Dichlorobenzene _ 
1,2-Dichloroethane < 5 < 5 
1,2-Dichloropropane - _ 
1,3,5-Trimethylbenzene - -
1,3-Di chl orobenzene - -
1,3-Dichloropropane - -
1,4-Dichforobenzene - -
2,2-Dichloropropane _ _ 
2-Butanone -
2-Chloroethyl Vinyl Ether - _ 
2-Chlorotoluene - -
2-Hexanone 
4-Chlorotofuene - -
Acetone - -. 
Acrolein < 100 < 100 
Acrylonitrile < 100 < 100 
•Benzene} - -
Brornobenzene _ -
Bromochioromethane _ -
Bromodichl oromethane < 5 < 5 
Bromoform < 5 < 5 
Bromomethane < 10 < 10 
Carbon disulfide - -
Carbon tetrachloride < 5 < 5 
Chforobenzene < 5 < 5 
Chloroethane _ --
Chloroform < 5 < 5 
Chloromethane < 10 < 10 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Di bromochioromethane 
Dibromomethane 
Dichlorodifluoromethane 

^Ethylbenzene J 
Hexachlorobutadiene 
lodomethane 
Isopropylbenzene 
Methyl isobutyl ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 

^Na^nUialene] 
p-lsopropyltoluene 
sec-Buty Ibenzene 
Styrene 
tert-Butylbenzene 
Tetrach I oroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroelhane 
Vinyl acetate 
Vinyl chloride 

/Xylene"(total) 

i < 5 

I * 5 

! < 5 

< 5 

< 5 

< 5 

0,5 
1 

-- - - < 10 < 10 _ 
- - < 10 < 10 _ 
- - - < 10 < 10 

- - - < 10 < 10 _ 
- - - < 10 < 10 

- - - < 10 < 10 _ 
- - < 10 < 10 -
- - - < 10 < 10 _ 

- - < 10 < 10 _ 
-- - - < 10 < 10 

- - - < 10 _ 
" -- < 10 < 10 -
- - - < 0.01 < 0.01 

- - - < 10 < 10 _ 
- - < 10 < 10 _ 

< 10 

c_Tjo? 
< 
< 

10 
10 

-

- - - < 10 < 10 _ 
- - < 10 < 10 _ 
- - - < 10 < 10 

- - - < 10 < 10 _ 
- - - < 100 < 100 _ 
- - - < 100 < 100 _ 
- - - < 10 < 10 _ 

- - < 100 < 100 _ 
- - - < 10 < 10 

- - - < 100 < 100 _ 
- - - < 50 < 50 _ 
- - < ,50 < 50 _ 
: : - Mi < -

- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 

- - - < 10 < 10 _ 
- - - < 10 < 10 -
- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 10 _ 
_ - _ < 10 < 10 

- - - ( 6 4 0 ] -
— — < 10 < 10 — - < < /10-(woj -

- - - < 100-^ < 100 -
- < 2.5 - < 10 < 10 _ 
- - - < 10 < 10 -

ti) Si 10 ] 
-

50 - < 50 ( 2 2 ) < 50 

- - - < <§ < 60 
10"^ -- — — < 10 < 
60 

10"^ — - - - < 10 < 10 _ 
- - - < 0.5 < 5 -
- - - < 10 < 10 _ 
- - < 10 < 10 _ 
- - - < 10 < 10 _ 
- - - < 10 < 10 -
- - - < 10 < 10 _ 
- - - < 10 < 10 -

- - < 10 < 10 -
- - - < 10 < 10 -
- - - < 0.5 < 5 _ 
- - - < 10 -

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 



A p p e n d i x C Page 2 of 12 
Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Wen ID 
Date Sampled 

Parameter 

MW-039 MW-041 MW-041 MW-043 MW-043 MW-043 MW-043 MW-044 MW-044 
7/1/98 4/19/96 6/28/98 9/19/91 4/19/96 7/18/97 6/22/98 4/19/96 7/18/97 

< 1 - < 1 - .. < ! „ _ 
< 1 - < 1 - < 1 < 1 _ < 10 
< 1 - < 1 - - < 1 < 1 - < 10 
< 1 - < 1 - < 1 < 1 - < 10 
< 1 - < 1 - - < 1 < 1 - < 10 
< 1 - < 1 - - < 1 < 1 - < 10 
< 1 -- < 1 - - < 1 - -< 1 - < 1 - - - < 1 - -
< 1 - < 1 - - - < 1 - -
< 1 - < 1 - - - < 1 - -
< 1 - < 1 - - < 1 - -
< 1 -- < 1 - - < 1 _ .-
< 0.01 - < 0.01 - - < 1 < 0.01 - < 10 
< 1 - < 1 - - < 1 < 1 - < 10 
< 1 - < 1 - - < 1 < 1 - < 10 
< 1 - < 1 - - < 1 < 1 - < 10 
< 1 - < 1 - - - < 1 - -
< 1 - < 1 - < 1 < 1 - < 10 
< 1 - < 1 - - - < 1 - -
< 1 - < 1 - - < 1 < 1 - < 10 
< 1 - < 1 -- -- < 1 -< 10 - < 10 - - • 10 < 10 _ < 100 
< 10 - < 10 - < 1 < 10 - < 100 
< 1 -- < 1 - -- < - -
< 10 - < 10 - - < 1 < 10 < 100 
< 1 -- < 1 - - -- < /* -— - -
< 10 - < 10 - < 1 - < 100 
< 5 - < 5 - - - < - .-
< 5 - < _ < _ ._ 

1,1,1,2-Tetrachloroethane 
1.1.1- Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1.1- Dichloropropene 
1.2.3- Trichlorobenzene 
1.2.3- Trichloropropane 
1.2.4- Trichlorobenzene 
1.2.4- Trimethy Ibenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2- Dichloropropane 
1.3.5- Trimethylbenzene 
1.3- Dichlorobenzene 
1.3- Dichloropropane 
1.4- Dichlorobenzene 
2,2 -Dichloropropane 
2-Butanone 
2-Chloroethyl Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chtorototuene 
Acetone 
Acrolein 
Acrylonitrile 
Berjzene__/ 
Bromobenzene 
Bromochioromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Di bromochioromethane 
Dibromomethane 
Dichiorodifiuoromethane 
Ethylbenzene 
Hexachlorobutadiene 
lodomethane 
Isopropylbenzene 
Methyl isobutyl ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
p-lsopropyltoluene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrach I oroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 

2,5 

*4tJ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

< 10 
< 1 
< 1 
< 1 
< 1 

< 0.5 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 0.5 
< 1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

< 10 

< 100 

< 10 

0.5 
1 

10 

10 

10 
10 

10 
10 

10 
10 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 



A p p e n d i x C Page 3 of 12 
Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID I MW-044 MW-045 MW-046 MW-046 MW-046 MW-049 MW-049 MW-049 MW-050 
Date Sampled; 6/22/98 9/24/91 5/29/97 7/18/97 7/1/98 4/19/96 7/18/97 7/1/98 4/19/96 

Parameter 

1.1,1,2-Tetrachforoethane 
1.1.1- Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trichioroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1.1- Dichloropropene 
1.2.3- Trichlorobenzene 
1.2.3- Trichloropropane 
1.2.4- Tri chl orobenzene 
1.2.4- Trimethy Ibenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2- Dichloropropane 
1.3.5- Trimethylbenzene 
1.3- Dichlorobenzene 
1.3- Dichloropropane 
1.4- Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
Acetone 
Acrolein 
Acrylonitrite 
^Benzene* 
Bromobenzene 
Bromochioromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 

.Ethylbenzene^) 
Hexachlorobutadiene 
lodomethane 
Isopropyibenzene 
Methyl isobutyl ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
p-lsopropyltoluene 
sec-Butylbenzene 
Styrene 

tert-Butylbenzene 
Tetrach I oroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl acetate 

^-Viny I. chloride 
f Xylene (total)? 

< 5 - -
< 5 - < 100 
< 5 - < 100 
< 5 - < 100 
< 5 - < 100 
< 5 - < 100 
< 5 - -
< 5 - -
< 5 - -
< 5 _ 
< 5 - -
< 5 - -
< 0.01 - < 100 
< 5 - < 100 
< 5 _ < 100 
< 5 - < 100 
< 5 - -
< 5 - < 100 
< 5 -
< 5 - < 100 
< 5 - -
< 50 - < 1000 
< 50 - < 1000 
< 5 .- -
< 50 - < 1000 
< 5 - -
< 50 - < 1000 
< 25 - -
< 25 _ -
< - -

< 5 - -
< 5 - < 100 
< 5 - < 100 
< 5 - < 100 
< 5 _ < 100 
< 5 - < 100 
< 5 _ < 100 
< 5 _ < 100 
< 5 - < 100 
< 5 _ < 100 
< 5 - < 100 
< 5 - < 100 
< 5 - < 100 
< 5 - -
< - < 100 

< _ „ 

< 

< 
ft) 
50 

-
< 

< 

100 

1000 

< 5 _ -
< 5 - < 100 
< - -
< 
< 

< 

C3u 
5 

< 5 

< 100 
< 5 - -
< 2.5 - < 100 
< 5 - -
< 5 - < 100 
< 5 - < 100 
< 5 _ -
< 5 - < 100 
< 5 - < 100 
< 5 - -
< 5 - < 100 
< 2.5 - < 100 
< 5 - -

< 1 

< 1 

< 1 

< 5 _ < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - - < 
< 5 - - < 
< 5 - < 
< 5 - - < 
< 5 _ < 
< 5 - _ < 
< 0.01 - < 1 < 
< 5 - < 1 < 
< 5 < 1 < 
< 5 - < 1 < 
< 5 - _ < 
< 5 - < 1 < 
< 5 - - < 
< 5 - < 1 < 
< 5 - - < 
< 50 < 10 < 
< 50 - < 10 < 
< 5 _ _ < 
< 50 - < 1 < 
< 5 - - < 
< 50 - < 10 < 
< 25 - < 
< 25 - _ < 

- -
< - - < 
< 5 - _ < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - - < 
< 5 - < 1 < 
< sP _ „ < 
< - < 1 < 
< < 10 < 
< 5 < 13 - < 
< 5 - < 1 < 

- - < 
< [JOJ _ __ < 
< - - < 
tzi) - - < 

< 5 - < 1 < 
< 5 - < 
< 0.5 - < 1 < 
< 5 - < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 
< 5 - < 1 < 
< 5 - < 1 < 
< 5 - < 
< 5 < 1 < 
< 0.5 - < 1 < 

{120J - _ < 
0.5 
1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 



A p p e n d i x C Page 4 of 12 
Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID MW-050 MW-050 MW-054 MW-054 MW-055 MW-055 MW-056 MW-057 MW-057 
Date Sampled 7/18/97 6/28/98 4/18/96 6/25/98 4/18/96 6/25/98 9/25/91 7/19/91 4/18/96 

1,1,1,2-Tetrachloroethane - < 1 -
1,1,1-Trichloroethane < 1 < 1 -
1,1,2,2-Tetrachloroethane < 1 < 1 -
1,1,2-Tri chloroethane ! < 1 < 1 -
1,1-Dichloroethane < 1 < 1 -
1,1-Dichloroethene < 1 < 1 -
1,1 -Dichloropropene - < 1 -
1,2,3-Trichlorobenzene - < 1 
1,2,3-Trichloropropane - < 1 -
1,2,4-Trichl orobenzene - < 1 -
1,2,4-Trimethylbenzene - < 1 -
1,2-Dibromo-3-chloropropane - < 1 -
1,2-Dibromoethane < 1 < 0.01 -
1,2-Dichlorobenzene < 1 c 1 -
1,2-Dichloroethane i < 1 < 1 -
1,2-Dichloropropane 1 < 1 -
1,3,5-Trimethylbenzene - < 1 -
1,3-Di chlorobenzene | < 1 < 1 --1,3-Dichloropropane - < 1 -
1,4-Dichlorobenzene '. < 1 < 1 -
2.2-Dichloropropane \ - < 1 -
2-Butanone ' < 10 < 10 -
2-Chloroethyl Vinyl Ether < 10 < 10 -
2-Chlorotoluene - < -
2-Hexanone < 1 < 10 -
4-Chlorotoluene - < -
Acetone ! < 10 < 10 -
Acrolein \ - < -
Acrylonitrile - < -

[Benzene / j - < 1 --
Bromobenzene i ! - < 1 
Bromochioromethane - < 1 -
Bromodi chloromethane j < 1 < 1 -
Bromoform I < 1 < 1 -
Bromomethane i < 1 < 1 -
Carbon disulfide i < 1 < 1 -
Carbon tetrachloride < 1 < 1 -
Chlorobenzene ! < 1 < 1 -
Chloroethane •= 1 < 1 -
Chloroform ] < 1 < 1 -
Chloromethane ; < 1 < 1 -
cis-1,2-Dichloroethene l < 1 < 1 -
cis-1,3-Dichloropropene < 1 < 1 
Dibramochloromethane j < 1 < 1 -
Dibromomethane - < 1 -
Dichlprodifluoromethane < 1 < 1 -

^Ethylbenzerje^y - < 1 -
Hexachlorobutadiene « < 1 -
lodomethane < 1 < 1 -
Isopropylbenzene i - < 1 -
Methyl isobutyl ketone (MIBK) < 10 < 10 -
Methyl t-butyl ether (MTBE) - < 1 < 2.5 
Methylene chloride < 1 < 1 -
n-Butylbenzene j - < 1 -
n-Propylbenzene 
Nanhtha leneut " 

- < 1 -
p-lsopropyltoluene - < 1 _ 
sec-Butylbenzene - < 1 -
Styrene < 1 < 1 -
tert-Butylbenzene < 1 -
Tetrachloroethene < 1 < 0.5 -Toluene < 1 -
trans-1,2-Dichloroethene < 1 < 1 -
trans-1,3-Dichloropropene < 1 < 1 -
trans-1,4-Dichloro-2-butene i < 1 -
Trichloroethene < 1 < 1 -
Trichlorofluoromethane j < 1 < 1 -
Trichlorotrifluoroethane i < 1 
Vinyl acetate < 1 < 1 -
Vinyl chloride < 1 < 0.5 -
Xylene (total) - < 1 -

< 1 
< 1 : 

< 1 
< 1 
< 1 — 

< 5 

< 1 
< 1 
< 1 
< 1 
< 1 

-
< 1 
< 1 
< 1 
< 1 
< 1 

< 
< 
< 

5 
5 
5 

< 1 
< 1 
< 1 
< 1 
< 0.01 
< 1 
< 1 
< 1 
< 1 
< 1 

-

< 1 
< 1 
< 1 
< 1 
< 0,01 
< 1 
< 1 
< 1 
< 1 
< 1 

< 5 

< 1 
< 1 
< 1 
< 10 
< 10 

-

< 1 
< 1 
< 1 
< 10 
< 10 

< 10 -- < 10 

< 10 
< 5 
< 5 
< 1 
< 1 

-

< 1 
< 10 
< 5 
< s 

< 
< 

100 
100 

< 1 
< 1 
< 1 

- < 1 
< 1 
< 1 

< 
< 
< 

5 
5 
10 

< 1 
< 1 

- < 1 — 
< 1 
< 1 

< 
< 

5 
5 

< 1 
< 1 

< 1 
< 1 

-

< 1 
< 1 
< 1 
< 1 
< 1 

< 
< 

5 
10 

< 1 
<: 1 
< 1 
<. 1 
< 1 

-
< 1 — 
< 1 
< 1 

< <̂ 9 
< ^-^ 

< 1 

<: 1 
< 10 
< 1 
< 1 

< 13 
dO 

< 1 0 J 

< 1 < 5 

< 1 
< 1 
< 1 
< 1 
"< 1 
< 1 
< 1 
< 0.5 

- 91) : 
( 5 . 6 ) < 25 

: ® i 
< X 0 : 5 y 

< 5 

< 1 
< 1 

- <• 1 — 
< 1 

< 5 

< 1 
< 1 
< 1 _ 

< 1 
< 1 — 
< 1 — 

< 5 

< 1 
< 0.5 
< 1 

-
< 1 — 
< 0.5 
< 1 

< 10 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 

VOC Volatile Organic Compound 
< Constituent not detected above noted laboratory detection limit. 

Not analyzed or not reported. 
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Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID! 
Date Sampled' 

MW-057 
6/24/98 

MW-057 
6/25/98 

Parameter 

MW-058 
6/22/98 

MW-059 
6/24/98 

MW-060 
7/19/91 

MW-060 
4/18/96 

MW-060 
7/1/98 

MW-061 
4/18/96 

MW-061 
6/28/98 

1,1,1,2-Tetrachloroethane 
1.1.1- Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1.1- Dichloropropene 
1.2.3- Trichl orobenzene 
1.2.3-Trichloropropane 
1.2.4- Tri chlorobenzene 
1.2.4- Trimethy Ibenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2- Dichloropropane 
1.3.5- Trimethylbenzene 
1.3- Di chl orobenzene 
1.3- Dichloropropane 
1.4- Di chlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorototuene 
Acetone 
Acrolein 
Acrylonitrile 

(Benzene I 
Bromobenzene 
Bromochioromethane 
Bromodichl oromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Dibfomochloromethane 
Dibromomethane 
pichlorodiflugromethane 
^Ethylbenzene J 
Hexachlorobutadiene 
iodomethane 
Isopropylbenzene 
Methyl isobutyl Ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene j 
p-lsopropyltoluene 
sec-Butylbenzene 
Styrene 

tert-Butylbenzene 
Tetrachl oroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichiorotrifluoroethane 
Vinyl acetate 
Vjny]_chl^1de 

^Xylene (totaJp 

0.01 
1 

1 
1 
1 
10 
10 
1 

p 

<*9 

< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 

< 5—' 
< 0.01 
< 5 

5 
5 
5 
5 
50 
50 
5 

50 
5 

50 
25 
25 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

50—' 
5 

& 
< 5 
< 5 
< 2.5 
< 5 
< 5 
< 5 
< 5 
< S 
< 5 
< 5 
< 5 
< 2.5 

&9 

100 
100 

5 
5 
10 

5 
5 

5 
10 

< 5 

< 5 

< 5 

0.5 
1 

0.5 
1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 

VOC Volatile Organic Compound 
< Constituent not detected above noted laboratory detection iimit. 

Not analyzed or not reported. 
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Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID I MW-061 A MW-061 A MW-061 A MW-062 MW-062 MW-063 MW-063 MW-064 MW-064 
Date Sampled! 7/19/91 9/27/91 6/28/98 9/26/91 6/26/98 4/17/96 6/25/98 4/18/96 6/23/98 

Parameter 

1,1,1,2-Tetrachloroethane < 1 < 10 
1,1,1-Trichloroethane < 5 < 1 

•' 
10 

1,1,2,2-Tetrachloroethane : < 5 < 1 < 10 
1,1,2-Tri chl oroethane < 5 < 1 10 
1,1-Dichloroethane < 5 < 1 — < 10 
1,1 -Dichloroethene ; < 5 — < 1 — <: 10 
1,1-Dichloropropene - < 1 10 
1,2,3-Trichlorobenzene < 1 — - 10 
1,2,3-Trichloropropane j - — < 1 < 10 
1,2,4-Trich I orobenzene - < r - 1 — , - < 10, 
1,2,4-Tri methyl benzene - t - C20-
1,2-Dibromo-3-chloropropane j - - < 10 
1,2-Dibromoethane - < 0.01 - < 0.01 
1,2-Dichlorobenzene ! - — < 1 < 10 
1,2-Dichioroethane i < 5 - < 1 - < 10 
1,2-Dichloropropane ! « , 1 - _ < 10 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1.3- Di chloropropane 
1.4- Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
Acetone 
Acrolein 
Acrylonitrile. 
/Benzene J 

lBromobenzene 
Bromochioromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
pichlorodifiupromethane 
(Ethylbenzene j 
Hexachlorobutadiene 
lodomethane 
Isopropylbenzene 
Methyl isobutyl ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
p-lsopropyltoluene 
sec-Butylbenzene 
Styrene 
tert-Buty I benzene 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl acetate 
Vinyl -chloride-^ 

(Xylene (total) / 

< 100 
< 100 

5 
5 
10 

5 
10 

i < 5 

< 5 

< 10 

1 
1 
1 
1 

10 
10 
1 

10 
1 

10 
5 
5_ 

r 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 

UP 

< 1 
< 0.5 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< /-0.5 

25 

<3o 
< 10- 7 

< 10 

< 10 

< 10 

< 100 

< 100 

< 10 

< 100 

< 10 

< 100 

< 50 

< 50 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 10 

< 
uT) < i W 

< -̂10 

< 100 

< 10 

< 10 

< {7oj 
- i n — ' 10-

< 10 
< 10 
< 10 
< 10 
< 0.5 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< ,0.5. 

0D 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

< 1 - < 1 

- < 1 - < 1 

- 1 - < 1 
1 - < 1 

- 1 - < 1 

- < 1 -- < 1 

- < 0.01 - < 0.01 

- < 1 < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 10 - < 10 

< 10 < 10 

-- < - < 1 

- < 10 - < 10 

- < < 
- < 10 - 59 

- < - < 5~ 

- < - < 5 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

< 1 - < 1 

- < 1 - < 1 

- < - < 
2.5 < 1 < 2.5 < 1 

- < 1 - < 1 

< 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 0.5 - < 0.5 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 1 - < 1 

- < 0.5 < 0.5 

- < 1 - < 1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 



A p p e n d i x C Page 7 of 12 
Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County. New Mexico 

Well ID! 
Date Sampled! 

MW-065A 
4/18/96 

Parameter 

MW-065A 
6/25/98 

MW-066 
4/17/96 

MW-066 
6/17/98 

MW-067 
4/18/96 

MW-067 
6/24/98 

MW-068 
6/26/98 

MW-069 
6/29/98 

MW-070 
4/17/96 

1,1,1,2-Tetrachloroethane 
1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1.1- Dichloropropene 
1.2.3- Trichlorobenzene 
1.2.3- Trichloropropane 
1.2.4- Trichl orobenzene 
1.2.4- Trimethyibenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2'Dichloroethane 
1.2- Dichloropropane 
1.3.5- Tri methyl benzene 
1.3- Oichlorobenzene 
1.3- Dichloropropane 
1.4- Di chl orobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
Acetone 
Acrolein 
Acrylonitrile 

{BenzeneJ 
Bfomobenzene 
Bromochioromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Di bromochioromethane 
Dibromomethane 
Dichlorodifluoromethans 

f^Ethy I benzene J 
Hexachlorobutadiene 
lodomethane 
Isopropylbenzene 
Methyl isobutyl ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 

^apjithajejTe^y 
p-lsopropyltoluene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethene 

^Toluene^ 
trans-1'2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl acetate 

/^Vinylxhloridei 
LXylene.(total)f 

< 1 
< 1 
< 1 
< 1 
< 1 

< 1 — 
< 1 
< 1 
< 1 — 
< 1 

< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
< 1 
< 1 — 
< 1 

< 0.01 
< 1 

< 0.01 
< 1 

:OD : 
< 1 
< 1 

< 1 — 
< 1 
< 1 
< 1 
< 1 

< 1 
< 1 
< 10 

< 1 — 
< 1 
< 10 — 

< 10 < 10 — 

< 10 < 10 

< 1 ~ 
< 10 
< 5 'dp : 

< 5 — < 5 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 

< 5 — 
< 1 
< 1 — 
< 1 — 
< 1 --
< 1 — 
< 1 --

< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 

< 1 — 
< 1 — 
< 1 — 
< 1 
< 1 — 
< 1 — 
< 1 — 
< 1 — 
< 1 — 

< 1 
< 1 

< 1 

" / ; V - i 

< 1 
< 1 --
< 1 — 
< 1 — 
< 1 

< 10 
< 1 < 2.5 
< —1 _ 

< 1 — 
< 10 — 
< 1 < 2.5 

< 1 

£5.8 { < 1 _ 

,1.6 J 

< 1 
< 1 
< 1 — 

< 1 
< 1 

< 1 
< 1 — 

< 2.5 
< 1 
< 1 
< 1 
< 1 
< 1 

< 1 — 
< 1 
< 1 
< 1 .-

< 1 
< 1 
< 1 
< 2.5 

< 1 
< 1 — 
< 1 — 
< 0.5 

& < 1 

1 
0.01 

1 
1 

_ 1 -

< 1 

10-
1 
1 

AD 
1 
1 
1 
1 

,0.5, 

1 < So—' '10-
0.01 
10 
10 
.10 

/9.2~) C29°~~l 
1 < 1 0 — ' 

10 
10 
10 
100 
100 
10 
100 
10 
100 
50 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

( l40 j 
10—' 

QD 
100 
10 
•1CL 
27~ 
34 
:i<r 
20 
18 
lb~ 
10 
5 

1 ~ ^ < I O - ' 
10 
10 
10 
10 
10 
10 
5__ 
SO 

2.6 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 

VOC Volatile Organic Compound 
< Constituent not detected above noted laboratory detection limit. 

Not analyzed or not reported. 
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Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID 
Date Sampled! 

MW-070 
6/16/98 

MW-071 
4/17/96 

MW-071 
6/28/98 

MW-072 
6/30/98 

MW-073 
6/30/98 

Parameter 

MW-074 MW-075 MW-076 MW-077 
6/24/98 6/30/98 6/29/98 4/19/96 

< 10 < 10 < 1 
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 _ 
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 _ 
< 10 
< 10 
< 10 

< 

< 

,10 

<̂ 5cT) 
1'cr 

< 1 
< 1 
< 1 

-
< 0.01 < 0.01 < 0.01 -
< 10 < 10 < 1 _ 
< 10 < 10 < 1 _ 
< 10 
< 10 
< 10 

< 

< 

.10 

10—j 

< 1 
< 1 
< 1 

-
< 10 < 10 < 1 _ 
< 10 < 10 < 1 _ 
< 10 < 10 < 1 _ 
< 100 < 100 < 10 _ 
< 100 < 100 < 10 -
< 10 < 10 < 1 --
< 100 < 100 < 10 -
< 10 < 10 < 1 _ 
< 100 < 100 < 10 -
< 50 < 50 < 5 _ 
< .50 < 50 < 5 _ 

(22% < 1 -
< 10 < < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 
< 10 < 10 < 1 _ 
< 10 < 10 < 1 -
< 10 < 10 < 1 _ 
< 10 < 10 < 1 _ 
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 -
< 10 < 10 < 1 _ 
< 10 < < 1 -
<; 10 60 < 1 _ 
<: 10 < i o - 7 < 1 -
< y i o ^ < ,10 < 1 -

1,1,1,2-Tetrachloroethane 
1.1.1- Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1.1- Dichloropropene 
1.2.3- Trichlorobenzene 
1.2.3- Trichloropropane 
1.2.4- Tri chlorobenzene 
1.2.4-Trimethylbenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2- Dichloropropane 
1.3.5- Trimethy Ibenzene 
1.3- Dichlorobenzene 
1.3- Dichloropropane 
1.4- Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
Acetone 
Acrolein 
Acrylonitrile 

/Benzene/ 
Bromobenzene 
Bromochioromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Di bromochioromethane 
Dibromomethane 
Djchlorodifluoromethane 

(^Ethylbenzene J 
Hexachlorobutadiene 
lodomethane 
Isopropylbenzene 

10 
10 
10 
10 
10 
10 
10 
10 
10 

fl20 
So" 
0.01 
10 
10 
10 

< 10 
< 10 
< 10 
< 10 
< 100 
< 100 
< 10 
< 100 
< 10 
< 100 
< 50 

50 

< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 
< 10 

< ^ 

Methyl isobutyi ketone (MIBK) < 10 - < 10 < 100 < 10 < 100 < 100^ < 10 -
Methyl t-butyl ether (MTBE) < 1 < 2.5 < 1 < 10 < 1 < 10 < 10 < 1 < 2.5 
Methylene chloride ; < 1 - < 1 < < 1 < 10 < 10 < 1 _ 
n-Butylbenzene ! < 1 - < 1 < 1 " /1S 67J 

< 10-^ 

< 10 < 1 -
n-Propylbenzene ! < 1 - < 1 < 1 " /1S 67J 

< 10-^ 
< 10 < 1 -

Naphthalene < 1 - < 1 < 10^ < 
" /1S 67J 
< 10-^ < 10 < 1 -

p-lsopropyltoluene < 1 - < 1 < 10 J O < 10 < 10 < 1 -
sec-Butylbenzene ' < 1 - < 1 <• 10 < I~̂^ < 10 < 10 < 1 -
Styrene ! < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
tert-Butylbenzene i < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
Tetrach loroethene < 0.5 - < 0.5 < 0.5 < 0.5 < 2.5 < 0.5 < 0.5 -
Toluene < 1 < 1 < 10 < 1 < 10 < 10 < 1 -
trans-1,2-Dichloroethene < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
trans-1,3-Dichloropropene < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
trans-1,4-Dichloro-2-butene < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
Trichloroethene < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
Trichlorofluoromethane I < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
Trichlorotrifluoroethane < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
Vinyl acetate < 1 - < 1 < 10 < 1 < 10 < 10 < 1 -
Vinyl chloride < 0.5 - < 0.5 < 0.5 < 0,5 < 2.5 < 0.5 < 0.5 -
'xylene (total) < 1 - < 1 < 10 < 1 < 10 {2m~) < 1 -

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID ! 

Date Sampled i 
MW-078 
6/28/98 

MW-079 
4/19/96 

MW-079 
6/28/98 

MW-081 
6/29/98 

MW-082 
6/25/98 

MW-083 
6/25/98 

MW-084 
6/23/98 

MW-085 
6/23/98 

MW-086 
6/26/98 

Parameter 

1,1,1,2-Tetrachloroethane 
1,1,1 -Tri chloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Tri chloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1.1- Dichloropropene 
1.2.3- Trichlorobenzene 
1.2.3-Trichloropropane 
1.2.4- Trichlorobenzene 
1.2.4- Trimethy Ibenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dtchloroethane 
1.2- Dichloropropane 
1.3.5- Trimethy Ibenzene 
1.3- Dichlorobenzene 

lodomethane 
Isopropylbenzene 
MethyUsobutyl ketone.(MIBK) 

{MethyjX-butyl.ether_(MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
p-lsopropyltoluene 
sec-Butylbenzene 
Styrene 

tert-Butylbenzene 
Tetrachloroethene 
{Toluene ^ 
trans^l'2:Dichioroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dich!oro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl acetate 
Vinyl.chloride.-. 

jXyleneJtotal)j? 

(LX) 

0.5 
1 

Ap 
< 0.01 
< 1 
< i 

< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 

< 5 . 
< 0.01 
< 5 
< 5 
< 5 

1,3-Dichloropropane < 1 < 1 < 1 < 5 
1,4-Dichlorobenzene < 1 — < 1 < 1 < 5 
2,2-Dichloropropane < 1 < 1 < 1 < 5 
2-Butanone < 10 < 10 < 10 < 50 
2-Chloroethyl Vinyl Ether ; < 10 < 10 < 10 < 50 
2-Chlorotoluene < < < < 5 
2-Hexanone I < 10 < 10 < 10 < 50 
4-Chlorotoluene < < < < 5 
Acetone < 10 < 10 < 10 < 50 
Acrolein < — < < < 25 
Acrylonitrile < < < 25 

^Benzene ̂  ! < 1 — < 1 < 1 
Bromobenzene < 1 < 1 < 1 < 5 
Bromochioromethane j < 1 < 1 < 1 < 5 
Bromodichloromethane \ < 1 — < 1 < 1 < 5 
Bromoform ; < 1 < 1 < 1 < 5 
Bromomethane < 1 < 1 < 1 < 5 
Carbon disulfide < 1 < 1 < 1 < 5 
Carbon tetrachloride i < 1 — <. 1 < 1 < 5 
Chlorobenzene < 1 — < 1 < 1 < 5 
Chloroethane < 1 — < 1 < 1 < 5 
Chloroform < 1 < 1 < 1 < 5 
Chloromethane < 1 < 1 < 1 < 5 
cis-1,2-Dichloroethene 1 < 1 — < 1 < 1 < 5 
cis-1,3-Dichloropropene ! < 1 < 1 < 1 < 5 
Di bromochioromethane i < 1 — < 1 < 1 < 5 
Dibromomethane < 1 < 1 < 1 < 5 
Djchlorodifluoromethane < 1 < 1 < 1 < 5— 
iEthy|bejizene__/ < 1 < 1 < 1 
Hexachlorobutadiene ! < 1 < 1 < 1 < 5 

U t j [510/ 

50 
5 
5_ 

7.2 , 

Ir 
5.3; 
5.3 j 
5 -
5 

2.5 
5 
5 
5 
5 
5 
5 
5 
5 

2-5-, 
5W> 

10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 

£20? 
10 

< 
< 

80 j> 
10 

0.01 < 0.01 
10 < 10 
10 < 10 

db 
10 

< 
< 

10 

10 
10 < 10 
10 < 10 
10 < 10 
100 < 100 
100 < 100 
10 < 10 

100 < 100 
10 < 10 

100 < 100 
50 < 50 
50 
10 
10 

< 
< 10 

10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 

ao 
10 

< 
< 

10 

C5?7 
10^ 10 

09 
100 

< 
< 
< 

10 
10 
100 

10 < 10 

< 10 

JO 

< 
10 

/ 1 1 ~ \ < 10 
i13 J < 10 

10 < 10 
10 < 10 
2.5 
10 
10 

< 
< 

25 

00 
10"^ 10 < 10 

10 < 10 
10 < 10 
10 < 10 
10 < 10 
10 < 10 
2.5 < 

< 5 
< 5 
< 5 
< 5 

' < 5 
< 5 
< 5 
< 5 
< 5 

!j3cT) 
< 5 
< 0.01 
< 5 
< 5 

-5 

5 
5 
5 
5 
50 
50 
5 

50 
5 

50 
25 

?B0 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

A 
(120 

< 5 

< 50-J 
< 5 

< 5 

"= .4. 

< ^-V 
< 5 
< 2.5 
< 5 
< 5 
< 5 
< 5 
< 5 
< 5 

< 5 
< 2.5 

r 6 :9 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
M90^ 
-10-^ 

0.01 
10 
10 

< ^10^ 
C25) Cjw) 

10 
10 
10 
10 
100 
100 
10 
100 
10 
100 
50 

tt$ 
irr 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

^10 

GO 
10-^ 

(23) 
100 
10 
10 

(15 

(15 
10-
10 
5 
10 
10 
10 
10 
10 
10 
10 
10 

(360} 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical VOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID MW-087 MW-087A MW-088 MW-089 MW-090 MW-094 MW-095 MW-096 MW-097 
Date Sampled; 6/27/98 6/27/98 6/27/98 6/17/98 6/17/98 6/26/98 6/22/98 7/1/98 7/1/98 

1,1,1,2-Tetrachloroethane 
1.1.1- Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trichloroethane 
1,1-Dichloroethane 
1.1- Dichloroethene 
1,1 -Dichloropropene 
1.2.3- Trichlorobenzene 
1.2.3- Trichloropropane 
1.2.4- Trichlorobenzene 
1.2.4- Trimethy Ibenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2- Dichloropropane 
1.3.5- Trimethy Ibenzene 
1.3- Dichlorobenzene 
1.3- Dichloropropane 
1.4- Dich I orobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyt Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromobenzene 
Bromochioromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichiorodifluoromethane 
Ethylbenzene 
Hexachlorobutadiene 
lodomethane 
Isopropylbenzene 
Methyl isobutyl ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n-Propylbenzene 
Naphthalene 
p-lsopropyltoluene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethene 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichioro-2-butene 
Trichloroethene 
Trichlorafluoromethane 
Trichlorotrifluoroethane 
Vinyl acetate 
Vinyl chloride 
Xylene (total) 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

0.5 
1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical VOC Analytical Data 
May 1991 - October 1998 

Marathon Oii Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID I 
Date Sampled I 

MW-098 
6/29/98 

MW-104 
7/1/98 

MW-105 
6/28/98 

MW-106 
6/28/98 

MW-
6/22, 

Parameter 

MW-110 
6/30/98 

MW-111 
6/29/98 

SUMP-16A 
9/21/91 

SUMP-16A 
4/19/96 

1,1,1,2-Tetrachloroettiane 
1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2- Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1.1- Dichloropropene 
1.2.3-Trichlorobenzene 
1.2.3- Trichioropropane 
1.2.4- Trichlorobenzene 
1.2.4- Trimethylbenzene 
1.2- Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1.2- Dichloropropane 
1.3.5- Trimethylbenzene 
1.3- Dichlorobenzene 
1.3- Dichloropropane 
1.4- Dichlorobenzene 
2,2-Dichloropropane 
2-Butanone 
2-Chloroethyl Vinyl Ether 
2-Chlorotoluene 
2-Hexanone 
4-Chlorotoluene 
Acetone 
Acrolein 
Acrylonitrile 
'Benzene^ 
BrcSbbenzene 
Bromochioromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlqrodiflugromethane 
Ethylbenzene) 
Hexachlorobutadiene 
lodomethane 
Isopropylbenzene 
Methyl isobutyl ketone (MIBK) 
Methyl t-butyl ether (MTBE) 
Methylene chloride 
n-Butylbenzene 
n:Propylbenzene 

(Naphthalene ) 
p-lsopropyitoluene 
sec-Butylbenzene 
Styrene 
tert-Butylbenzene 
Tetrachloroethene 
vToluene J 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Trichlorotrifluoroethane 
Vinyl acetate 

^Vinyl.chloride 

/ 2 9 0 } 
< 1 
< 0.01 
< 1 
< 1 
< 

,170 
< ~1 
< 1 
< 1 
< 1 
< 10 
< 10 
< 1 
< 10 
< 1 
< 10 
< 5 
< 5 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 
< 1 

1_ 

.4^ 
! *<S? 

0.5 
1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
.10 
44CT) 
W 
0.01 
10 
10 
.10 

10J 

10 
10 
10 
100 
100 
10 
100 
10 
100 
50 

,-1° 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

r 1 S 

£? 
100 
10 
.10 
18 
51 
-10. 

53 

0.5 
1 

0.5 
1 

10' 
10 
0.5 
10 
10 
10 
10 
10 
10 
10 
10 
0.5 

/160 
0.5 
1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
VOC Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical VOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID SW-01 SW-01 SW-01 SW-02 SW-03 TH-A11 UIHS_ARROYO UIHS ARROYO 
Date Sampled 7/19/91 12/10/97 6/30/98 6/24/98 6/24/98 9/21/91 7/19/91 6/26/98 

Parameter 

1,1,1,2-Tetrachloroethane ._ _. < 1 < 1 < 1 .. < 1 
1,1,1-Trichloroethane < 5 < 1 < 1 < 1 < 1 < 5 < \ 
1,1,2,2-Tetrachloroethane < 5 < 1 < 1 < 1 < 1 - < 5 < 1 
1,1,2-Trichloroethane < 5 < 1 < 1 < 1 < 1 < 5 t: 1 

1,1-Dichloroethane < 5 < 1 < 1 < 1 < 1 < 5 <: 1 
1,1-Dichloroethene < 5 < 1 < 1 < 1 < 1 - < 5 < 1 
1,1-Dichloropropene - - < 1 < 1 < 1 - <: 1 
1,2,3-Trichlorobenzene - - < 1 < 1 < 1 - - < 1 
1,2,3-Trichloropropane - - < 1 < 1 < 1 - - < 1 
1,2,4-Trichlorobenzene < 1 < 1 < 1 < 1 
1,2,4-Trimethylbenzene - - < 1 < 1 < 1 - - < 1 
1,2-Dibromo-3-chloropropane - - < 1 < 1 < 1 - < 1 
1,2-Dibromoethane - < 0.01 < 0.01 < 0.01 < 0,01 < 0.01 
1,2-Dichlorobenzene - - < 1 < 1 < 1 - - < 1 
1,2-Dichloroethane < 5 < 1 < 1 < 1 < 1 < 5 < 1 
1,2-Dichloropropane - - < 1 < 1 < 1 - - < 1 
1,3,5-Trirnethylbenzene - - < 1 < 1 < 1 - < 1 
1,3-Di chl orobenzene - - < 1 < 1 < 1 - - < 1 
1,3-Dichloropropane - - < 1 < 1 < 1 - - < 1 
1,4-Dichlorobenzene - - < 1 < 1 < 1 - - < 1 
2,2-Dichloropropane - < 1 < 1 < 1 - - < 1 
2-Butanone ~ < 10 < 10 < 10 - - < 10 
2-Chloroethyl Vinyl Ether - - < 10 < 10 < 10 - < 10 
2-Chlorotoluene - - < 1 < 1 < 1 - - < 1 
2-Hexanone - - < 10 < 10 < 10 - - < 10 
4-Chlorotoluene - < 1 < 1 < 1 - - < 1 
Acetone - - < 10 < 10 < 10 - - < 10 
Acrolein < 100 - < 5 < 5 < 5 < 100 < 5 
Acrylonitrile < 100 < 10 < 5 < 5 < 5 - < 100 < 5 
Benzene - « < 1 < 1 < 1 - < 1 
Bromobenzene - - < 1 < 1 < 1 - < 1 
Bromochioromethane -- - < 1 < 1 < 1 - < 1 
Bromodtchloromethane < 5 < 1 < 1 < 1 < 1 - < 5 < 1 
Bromoform < 5 < 1 < 1 < 1 < 1 - < 5 < 1 
Bromomethane < 10 < 1 < 1 < 1 < 1 - < 10 < 1 
Carbon disulfide - - < 1 < 1 < 1 - - < 1 
Carbon tetrachloride < 5 < 1 < 1 < 1 < 1 - < 5 < 1 
Chlorobenzene < 5 < 1 < 1 < 1 < 1 - < 5 < 1 
Chloroethane - - < 1 < 1 < 1 - - < 1 
Chloroform < 5 < 1 < 1 < 1 < 1 - < 5 < 1 
Chloromethane < 10 < 1 < 1 < 1 < 1 - < 10 < 1 
cis-1,2-Dichloroethene - < 1 < 1 < 1 < 1 _ < 1 
cis-1,3-Dichloropropene - - < 1 < 1 < 1 - - < 1 
Di bromochioromethane - < 1 < 1 < 1 - - < 1 
Dibromomethane - - < 1 < 1 < 1 - < 1 
Dichlorodifluoromethane < 1 < 1 < 1 < 1 < 1 - < 1 < 1 
Ethylbenzene - < 1 < 1 < 1 -- < 1 
Hexachlorobutadiene -- < 1 < 1 < 1 < 1 - ~ < 1 
lodomethane - - < 1 < 1 < 1 - < 1 
Isopropylbenzene - ~ < 1 < 1 < 1 ~ - < 1 
Methyl isobutyl ketone (MIBK) - < 10 < 10 < 10 - - < 10 
Methyl t-butyl ether (MTBE) - - < 1 < 1 < 1 - < 1 
Methylene chloride < 5 < 2 < 1 < 1 < 1 - < 5 < 1 
n-Butylbenzene - - < 1 < 1 < 1 - ~ < 1 
n-Propylbenzene - - < 1 < 1 < 1 - < 1 
Naphthalene ~ - < 1 < 1 < 1 < 10 - < 1 
p-lsopropyltoluene - -- < 1 < 1 < 1 - - < 1 
sec-Butyl benzene - -- < 1 *< 1 < 1 - < 1 
Styrene - < 1 < 1 < 1 - - < 1 
tert-Butylbenzene - - < 1 < 1 < 1 -- < 1 
Tetrachloroethene < 5 < 0.5 < 0,5 < 0.5 < 0.5 ~ < 5 < 0.5 
Toluene - -- < 1 < 1 < 1 - - < 1 
trans-1,2-Dichloroethene < 5 < 1 < 1 < 1 < 1 ~ < 5 < 1 
trans-1,3-Dichloropropene - - < 1 < 1 < 1 ~ - < 1 
trans-1,4-Dichloro-2-butene < 1 < 1 < 1 ~ ~ < 1 
Trichloroethene < 5 < 1 < 1 < 1 < 1 < 5 < 1 
Trichlorofluoromethane - - < 1 < 1 < 1 ~ - < 1 
Trichlorotrifluoroethane - - < 1 < 1 < 1 - - < 1 
Vinyl acetate - „ < 1 < 1 < 1 - - < 1 
Vinyl chloride < 10 < 1 < 0.5 < 0.5 < 0.5 ~ < 10 < 0.5 
Xylene (total) 

•-
-- < 1 < 1 < 1 - - < 1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 

VOC Volatile Organic Compound 
< Constituent not detected above noted laboratory detection limit 

Not analyzed or not reported. 



Historical SVOC Analytical Data 
May 1991 - October 1998 



Appendix C 
Historical SVOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company. Indian Basin Remediation Project, Eddy County, New Mexico 

Well 10 IW-02 LYMAN MW-010 MW-010 MW-013 MW-0t3 MW-013 MW-013 MW-014 MW-019 
Date Sampled 8/22/96 6/29/98 9/21/91 9/25/91 9/21/91 9/25/91 3/21/97 6/21/98 6/22/98 9/21/91 

Parameter 

Benzoic acid _ < 1.7 _ _ < 
1.7 

< 
1.7 

4-Chloro-3-methylphenol - < 0.4 - _ _ < 0.4 < 0.4 
2-Chlorophenol -- < 0.5 - - _ < 0.5 < 0.5 
2,4-Dichlorophenol - < 3.9 - - _ _ < 3.9 < 3.9 
2.6-Dichlorophenol - < 0.1 _ _ _ < 0.1 < 0.1 
2,4-0imethylph enol - < 0.5 - - - _ < 0.5 < 0.5 
4,6-Dinitro-2-methy1phenol - < 1.6 - _ _ _ _ < 1.6 < 1.6 
2,4-Dinitrophenol - < 3.3 - - - _ _ < 3.3 < 3.3 
2-Methylphenol - < 0.3 - _ _ < 0.3 < 0.3 
4-Methylphenol - < 0.5 - - _ _ < 0.5 < 0.5 
2-Nitrophenol - < 0.4 - - _ < 0,4 < 0.4 
4-Nitrophenol < 0.7 - - _ _ < 0.7 < 0.7 

.Pentachlorophenol - < 0.7 - < 0.7 < 0.7 
( Phenol I < 0.5 < 6 < 0.5 < 0.5 < 50 
2.3,4,6-Tetrachloroph enol - < 0.6 _ _ < 0.6 < 0.6 
2,4,5-Tri ch 1 oroph en o 1 - < 3 - - - _ < 3 < 3 _ 2,4,6-TrichlorophenoJ - < 0.3 - - _ _ < 0.3 < 0.3 
Acenaphthene < 1 < 0.4 - - _ _ < 0.4 < 0.4 
Acenaphthylene - < 0.4 - - _ < 0.4 < 0.4 _ Acetophenone - < 0.4 - - - - < 0.4 < 0.4 _ 4-Aminobiphenyl - < 0.7 - - _ _ _ < 0.7 < 0.7 _ Aniline - < 0.5 - - - - < 0.5 < 0.5 _ Anthracene < 1 < 0.4 - - - _ < 0,4 < 0.4 
Benzidine - < 2.7 - - - _ < 2.7 < 2.7 _ 8enzo(a)anthracerie < 1 < 0.5 _ - _ _ < < 0.5 
Benzo(a)pyrene„J < 1 < 0.1 - - _ _ < 0.1 _ Benzo(b)fluoranthene < 1 < 0.5 - - - - < < 0.5 _ Benzo(g,h.i)perylene < 1 < 0.3 - - - - < 0.3 < 0.3 
Benzo(k)fluoranthene < 1 < 0.7 - - - - _ < 0.7 < 0.7 _ Benzyl alcohol - < 0.5 - - - - - < 0.5 < 0.5 _ Bis(2-chloroethoxy)methane - < 0.4 - - - - - < 0.4 < 0.4 
bis(2-Chloroethyt)ether - < 0.5 - - - - - < 0.5 < 0.5 
bis(2-Chloroisopropyl)ether - - - - - - ^-1.9 < _ bis(2-Ethylhexyl) phthalate - - - - - -4-Bromophenyl phenyl ether - < 0> -- - - - - ^-0 :4 ' < Butyl benzyl phthalate < 0.5 - - - < 0.5 < 0.5 _ 4-Chloroaniline - < 0.4 - - _ _ < 0.4 < 0.4 
1 -Chloronaphthalene < 0.6 - - - - - < 0.6 < 0.6 _ 2-Chloronaphthalene < 0.4 - - _ _ < 0.4 < 0.4 _ 4-Chlorophenyt phenyl ether - < 0.5 - - - - < 0.5 < 0.5 
Chrysene < 1 < 0.7 - - - < 0,7 < 0.7 
Dibenz(a,j)acridine - < 0.5 -- - - - - < 0.5 < 0,5 
Dibenzo(a,h)antriracene < 1 < 0.3 - - _ - _ < 0.3 < 0.3 _ Dibenzofuran < 0.4 _ - _ _ _ < 0.4 < 0.4 _ 1,2-Dichlorobenzene - < 0.3 - _ < 0.3 < 0.3 _ 1,3-Dichlorobenzene < 0.3 - _ _ < 0.3 < 0.3 
1.4-Dichlorobenzene - < 0.5 - _ _ < 0.5 < 0.5 
3,3'-Dichlorobenzidine < 0.4 - _ < 0.4 < 0.4 _ Diethyiphthalate - < 0.4 - - _ _ _ < 0.4 < 0.4 _ p-Dimethylaminoazobenzene < 0.4 - / - _ < 0.4 < 0.4 
7,12-Dimethybenz(a)anthracene - < 1.8 - - - - - < 1.8 < 1.8 
alpha, alpha-Dimethylphenethylamine - < 0.1 - - _ < 0.1 < 0.1 
Dimethyl phthalate - < 0.4 - - - - < 0.4 < 0.4 
Di-n-butylphthalate - < 0.4 - - _ _ < 0.4 < 0.4 
2,4-Dinitrotoluene - < 0.5 _ _ _ < 0.5 < 0.5 
2,6-Dinitrotoluene - < 0.5 - _ _ < 0.5 < 0.5 
Di-n-octylphthaiate -- < 0.7 - - - - _ < 0.7 < 0.7 
Diphenylamine - < 0.5 - _ _ _ _ < 0.5 < 0.5 _ 1,2-Diphenylhydrazine -- < 0.3 - - _ < 0.3 < 0,3 _ Fluoranthene < 1 < 0:5 - _ _ _ < / 0 :5^ < 0,5 
Fluorene 
Hexachlorobenzene 

< 1 
< 

0.6 
0.5 - - < (.,] 

0:5-" Hexachlorobutadiene - < 0.5 _ - _ < 0.5 < 0.5 
H ex a chl orocy cl o pen ta di en e - < 0.6 - - _ < 06 < 0.6 
Hexachloroethane - < 0.6 - - - < 0.6 < 0.6 _ lndeno( 1,2,3-cd)pyrene < 1 < 0.5 - - - _ < 0.5 < 0.5 _ Isophorone - < 0.4 - - - - < 0.4 < 0.4 _ 3jWethylcholanthrene 

^-MethyinaphtHalene^ 
NaDhthalene f 

- < 0.4 - - _ - < < 0.4 _ 3jWethylcholanthrene 
^-MethyinaphtHalene^ 
NaDhthalene f 

< 1 < 0.5 - - - ( s 5 f mi _ 
3jWethylcholanthrene 

^-MethyinaphtHalene^ 
NaDhthalene f < 1 < 0.4 - - - - - i 2 9 f f _ i^Naphthylamine - < 1.5 - - - - < V s * < S-5* 
2-Naphthylamine - < 1 - - - < 1 < 1 
2-Nitroaniline - < 0.4 - _ _ - < 0.4 < 0.4 _ 3-Nitroaniline - < 0.9 - _ _ < 0.9 < 0.9 _ 4-Nitroaniline - < 0.8 - _ < 0.8 < 0.8 
Nitrobenzene - < 0.5 - - - - _ < 0.5 < 0.5 
N-Nitrosodimethytamine < 1.2 - - - - < 1.2 < 1.2 _ N-Nitroso-di-n-butylamine < 1.1 - - - - < 1.1 < 1.1 
N-Nitrosodiethylamine - < 10 - - - - - < 10 < 10 _ N-Nitrosodiphenylamine - < 0.4 - - - - - < 0.4 < 0.4 _ N-Nitroso-di-n-propytamine - < 0.4 - - - - < 0.4 < 0.4 _ N-Nitrosopiperidine < 0.8 - - - - - < 0.8 < 0.8 
N-Nitrosopyrrolidine -- < 10 - - - - < 10 < 10 _ Pentachlorobenzene < 0.4 - - - - < 0.4 < 0.4 
Pentachloronitrobenzene - < 5 - _ _ - < 5 < 5 
Phenacetin - < 0.4 _ _ _ _ < 

7 7 - ^ 

< 0.4 
Phenanthrene < 1 < 0.4 - - - - 7 7 - ^ 

3.8 _ 2-Picoline - < 7.7 _ - _ < 7 7 - ^ < 7.7 
Pronamide - < 0.4 - - - - < 0.4 < 0.4 -Pyrene < 1 < 0.5 - - - - < 0.5 < 0.5 
1,2.4,S-Tetrachlorobenzene - < 0.4 - _ _ _ _ < 0.4 < 0.4 _ ,1-2.4-Trichloroben2ene. - < 0.6 - _ _ < /260W _ (1-Methylnaphthalene ] < 1 < 0.3 - - - - - /260W -

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company. Indian Basin Remediation Project, Eddy County, New Mexico 

Weil ID MW-019 MW-039 MW-041 MW-041 MW-041 MW-043 MW-043 MW-043 MW-043 MW-044 
Date Sampled 9/25/91 7/18/97 3/20/97 7/18/97 6/19/98 9/19/91 9/25/91 7/18/97 6/22/98 6/22/98 

Parameter 
6/22/98 

Benzoic acid - _ < 1,7 _ _ K 
1.7 

< 1,7 
4-Chloro-3-methylphenol - - - < 0.4 _ _ < 0.4 0.4 
2-Chlorophenol - - _ < 0.5 _ _ < 0.5 

< 
0.5 

2,4-Dichlorophenol - - - - < 3.9 _ < 3.9 3.9 
2,6-Dichlorophenol - - < 0.1 - _ < 0.1 0.1 
2,4-Dimethylphenol -- - - - < 0.5 _ _ < 0.5 0.5 
4,6-Dinitro-2-methy1phenol - - < 1.6 _ _ < 1.6 1.6 
2,4-Dinitrophenol - - - < 3.3 _ _ < 3.3 

< 
3.3 

2-Methylphenol - - < 0.3 - _ _ < 0.3 
< 

0.3 
4-Methylphenol - - - - < 0.5 _ _ _ < 0.5 0,5 
2-Nitrophenol - - - < 0.4 _ _ < 0.4 

< 
0.4 

4-Nitrophenol - - - - < 0.7 _ _ < 0.7 0.7 
/Pentachlorophenol 
\Phenqlj 

/-""Vs. _ < _ _ _ < 0.7 
< 

0.7 /Pentachlorophenol 
\Phenqlj - < 3 - < 50 < 50 < 0.5 0.5 

2,3,4,6-Tetrachlorophenol - - - < 0.6 _ _ < 0.6 0.6 
2,4.5-Trichlorophenol - - - < 3 _ _ < 3 

< 
3 

2,4,6-Trichlorophenol - - - - < 0.3 _ _ _ < 0.3 
< 

0.3 
Acenaphthene - < 1 - < 1 < 0.4 _ < 1 < 0.4 

< 
0.4 

Acenaphthylene - < 1 - < t < 0.4 _ _ < 1 < 0.4 
< 

0.4 
Acetophenone - - - - < 0.4 _ _ < 0.4 0.4 
4-Aminobiphenyl - - - < 0.7 _ _ _ < 0.7 0,7 
Aniline - - - < 0.5 - _ < 0,5 < O.S 
Anthracene - < 1 - < 1 < 0.4 < 1 < 0.4 

< 
0.4 

Benzidine - - NA/R < 2.7 - _ _ < 2.7 < 2.7 
Benzo(a)anthracene - < 1 < 1 < 0.5 - _ < 1 < 0.5 0.5 
Benzo(a)pyrene - < 1 - < 1 < 0.1 _ _ < 1 < 0.1 < 0.1 
Benzo(b)fluoranthene - < 1 _ < 1 < 0.5 < 1 < 0.5 0,5 
Benzo(g,h ,i)peryl ene - < 1 - < 1 < 0.3 _ _ < 1 < 0.3 < 0.3 
Benzo(k)lluoranthene - < 1 - < 1 < 0.7 _ _ < 1 < 0.7 < 0.7 
Benzyl alcohol - - - - < 0.5 _ _ _ < 0.5 < 0.5 
Bis(2-chloroethoxy)methane -- - - - < 0.4 _ _ _ < 0.4 < 0.4 
bis(2-Chloroethyl)ether - - - - < 0.5 _ _ < 0.5 < 0.5 
bis(2-Chloroisopropy1)ether - - - < 1.9 - _ < 1.9 < 1.9 
brs(2-Ethylhexyl) phthalate - - - < 0:4^ < 0.6 

< 
0.6 

4-Bromophenyl phenyl ether _ - - < 0:4^ - _ _ < 0.4 < 0.4 
Butyl benzyl phthalate - - - < 05 _ _ _ < 0.5 

< 
0.5 

4-Chloroaniline - - - < 0.4 _ < 0.4 < 0.4 
1 -Chtoronaphthalene - - - - < 0.6 - _ < 0.6 < 0.6 
2-Chloronaphthalene -- - < 0.4 _ < 0.4 < 0.4 
4-Chtorophenyt phenyl ether - - - - < 0.5 _ _ < 0.5 < 0.5 
Chrysene - < 1 - < 1 < 0.7 _ - < 1 < 0,7 < 0.7 
Dibenz(a,j)acridine - - - - < 0.5 _ < 0.5 < 0.5 
Dibenzo(a .h)anthracene - < 1 - < 1 < 0.3 _ < 1 < 0.3 < 0.3 
Dibenzofuran - - - - < 0.4 

• _ 
_ < 0.4 < 0.4 

1,2-Dichlorobenzene - - - < 0.3 _ _ _ < 0.3 < 0.3 
1,3-Dichtorobenzene - - - - < 0.3 _ _ < 

0.3 < 0.3 
1,4-Dichlorobenzene - - - _ < 0.5 _ _ < 0,5 < 0.5 
3,3'-Dichlorobenzidine - - - < 0.4 - _ < 0.4 < 0.4 
Diethyiphthalate _ - - - < 0,4 _ _ < 0.4 < 0.4 
p-Oimethylaminoazobenzene - - - < 0.4 - _ < 0.4 < 0.4 
7,12-Dimethybenz(a)anthracene - - - - < 1.8 _ _ _ <; 1,8 < 1.8 
alpha, alpha-Dimethylphenethylamine - - - - < 0.1 _ _ _ < 0.1 < 0.1 
Dimethyl phthalate - - - - < 0.4 _ < 0.4 < 0.4 
Di-n-butylphthalate -- - - - < 0.4 _ _ < 0,4 < 0.4 
2,4-Dinitrotoluene - - - - < 0.5 _ < 0.5 < 0.5 
2,6-Dinitrotoluene - - - - < 0.5 _ _ < 0.5 < 0.5 
Di-n-octylphthalate - - - - < 0.7 _ _ < 0,7 < 0,7 
Diphenylamine - - - - < 0.5 _ _ < 0.5 < 0.5 
1,2-Diphenylhydrazine - - - - < 0.3 _ _ _ < 0.3 < 0.3 
Fluoranthene - < 1 - < 1 < 0.5 - < 1 < 0.5 < 0.5 
Fluorene - < 1 - < 1 < 0.6 - _ < 1 < 0.6 < 0.6 
Hexachlorobenzene - - - < 0.5 _ _ < 0.5 < 0.5 
Hexachlorobutadiene - - - _ < 0.5 _ - _ < 0.5 0.5 
Hexachlorocyclopentadiene - - - - < 0.6 _ _ _ < 0.6 < 0.6 
Hexachloroethane - - _ < 0.6 _ _ < 0.6 

< 
0.6 

lndeno(1,2,3-cd)pyrene < 1 - < 1 < 0.5 _ < 1 < 0.5 < 0.5 
Isophorone - -- - < 0.4 - < 0.4 < 0.4 
3-Methylcholanthren e - - - < 0.4 _ _ < 0.4 < 0.4 
2-Methylnaphthalene - < 1 - < 1 < 0.5 - _ < 1 < 0.5 < 0.5 
Naphthalene - < 1 - < 1 < 0,4 _ < 1 < 0.4 < 0.4 
t-Naphthylamine - - - - < 1.5 - _ _ < 1.5 < 1.5 
2-Naphthylamine -- - - - < 1 _ _ _ < 1 < 1 
2-Nitroantline - - - - < 0.4 - < 0.4 < 0.4 
3-Nitroaniline - - < 0.9 _ _ < 0.9 < 0.9 
4-Nitroaniline - - - < 0.8 _ _ < 0.8 < 0.8 
Nitrobenzene - - - - < 0.5 - _ < 0.5 < 0.5 
N-Nitrosodimethylamine - - - - < 12 _ < 1.2 < 1.2 
N-Nitroso-di-n-butylamine - - - _ < 1.1 _ _ < 1.1 < 1.1 
N-Nitrosodiethylamine - - - _ < 10 _ _ _ < 10 < 10 
N-Nitrosodiphenylamine - - _ < 0.4 - _ _ < 0.4 < 0.4 
N - N itros o-di-n -p ropy 1 a min e - - - < 0.4 _ < 0.4 < 0.4 
N-Nitrosopiperidine - - - - < 0.8 - - < 0.8 < 0.8 
N-Nitrosopyrrolidine - - - - < 10 - _ _ < 10 < 10 
Pentachlorobenzene - - _ < 0.4 _ _ < 0.4 < 0.4 
Pentachloronitrobenzene - _ 5 < 5 5 
Phenacetin - - - < 0.4 - _ _ < 0,4 < 0.4 
Phenanthrene - < 1 - < 1 < 0.4 _ _ < 1 < 0.4 < 0.4 
2-Picoline - - < 7.7 _ - < 7.7 < 7.7 
Pronamide - - - < 0.4 - - - < 0.4 < 0.4 
Pyrene - < 1 < 1 < 0.5 - _ < 1 < 0.5 < 0.5 
1,2,4,5-Tetrachlorobenzene - - - - < 0.4 _ < 0.4 < 0,4 
1,2,4-Trichlorobenzene - - - - < 0.6 _ _ < 0.6 < .1-Methylnaphthalene } 1 - K 1 < 0.3 < 1 < 0.3 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID MW-045 MW-045 MW-046 MW-046 MW-049 MW-049 MW-049 MW-050 MW-050 MW-050 
Date Sampled 9/21/91 9/24/91 5/29/97 6/21/98 3/20/97 7/18/97 6/21/98 3/20/97 7/18/97 6/19/98 

Parameter 

Benzoic acid _ < 17 _ < 1,7 
< 1.7 

4-Chloro-3-methylphenol - - < 0.4 - < 0.4 _ < 0.4 
2-Chlorophenol - - - < 0.5 - _ < 0.5 _ < 

0.5 
2,4-Dichlorophenol - < 3.9 _ < 3.9 _ _ < 

3.9 
2,6-Dichloropbenol - < 0.1 - _ < 0.1 0.1 
2,4-Dimethylphenol - - < 0.5 - ._ < 0.5 

< 
0.5 

4,6-Dinitro-2-methylphenol - - < 1.6 - ._ < 1.6 _ < 16 
2,4-Dinitrophenol - - < 3.3 - _ < 3.3 _ < 3.3 
2-Methylphenol - < 0.3 - - < 0,3 < 0.3 
4-Methylphenol - < 0.5 _ _ < 0.5 _ < 0.5 
2-Nitrophenol - - - < 0,4 - _ < 0.4 _ _ < 0.4 
4-Nitrophenol - - - < 0.7 - _ < 0.7 _ 0.7 
Pentachlorophenol 

phenol p < SO < 50 : * 0.7 
< 3 < 

0.7 
0.5 < 3 

0.7 
0,5 

2,3;4',6-Tetrachlorophenol - - - < - < 0,6 _ < 0.6 
2,4,5-Trichlorophenol - - - < 3 _ < 3 _ < 

3 
2,4,6-Trichlorophenol - - AP < 0.3 - _ < 0.3 _ < 0.3 
Acenaphthene - - AP < 0.4 < 1 < 0.4 _ < 1 < 0.4 
Acenaphthylene - - AP < 0.4 - < 1 < 0.4 _ < 1 < 0.4 
Acetopbenone - - - < 0.4 - < 0.4 ._ < 0.4 
4-Aminobiphenyl - < 0.7 - _ < 0.7 _ _ < 0.7 
Aniline - < 0.5 - - < 0.5 - _ < 0.5 
Anthracene - < 1 < 0.4 - < 1 < 0.4 _ < 1 < 0.4 
Benzidine - - < 2.7 - _ < 2.7 _ _ < 2.7 
Benza(a)anthracene - - < 0.5 - < 1 < 0.5 _ < i < 0.5 

--Ben20(a)pyTene"~^> 
Benzo(b)fluoranthen e - -- - < 1 < 0.1 - < 1 < 0.1 --Ben20(a)pyTene"~^> 
Benzo(b)fluoranthen e - - C O < 0.5 - < 1 < 0.5 - < i < 0.5 
Benzo(g,h,i)perylene - < 1 < 0.3 - < 1 < 0,3 < i < 0.3 
Benzo( k)fluoranthene - < 0.7 - < 1 < 0.7 - < i < 0.7 
Benzyl alcohol - - < 0.5 - - < 0.5 - _ < 0.5 
Bis(2-chloroethoxy)meth ane - - - < 0.4 - _ < 0.4 < 0.4 
bis(2-Chloroethyl)ether - - < 0.5 _ < 0.5 _ < 0,5 
bis(2-Chloroisopropy|)ether - - < 1.9 - < 1.9 _ < 1.9 
bis(2-Ethylhexy1) phthalate - - - < 0.6 - - < 0.6 < 0.6 
4-8romophenyl pheny) ether - - < 0.4 - _ < 0.4 _ < 0,4 
Butyl benzyl phthalate - - - < 0.5 - _ < O.S _ < 0.5 
4-Chloroaniline - - - < 0.4 - _ < 0,4 - < 0.4 
1 -Chloranaphthalene - < 0.6 - _ < 0.6 _ _ < 0.6 
2-Chloronaphthalene - - -- < 0.4 - - < 0.4 - < 0.4 
4-Chlorophenyl phenyl ether - - _ < 0.5 - _ < 0.5 _ _ < 0.5 
Chrysene - - < 0.7 - < 1 < 0.7 _ < 1 < 0.7 
Dibenz(a,j)acridine - < 0.5 - _ 0.5 _ < 0,5 
Dibenzo(a,h)anthracene - - < 0.3 - < 1 < 0.3 - < 1 < 0.3 
Dibenzofuran - - 0.4 - - < 0.4 _ < 0.4 
1,2-Dichlorobenzene _ - - < 0.3 - < 0.3 < 0.3 
1,3-Dichlorobenzene - - - < 0.3 - - < 0.3 _ < 0.3 
1,4-Dichlorobenzene _ _ < 0.5 _ _ < 0.5 _ _ < 0.5 
3,3'-Dichlorobenzidine - - < 0.4 - _ < 0.4 _ _ < 0.4 
Diethyiphthalate - - - < 0.4 - < 0.4 _ < 0.4 
p-Dimethylaminoazobenzene - - - < 0.4 - _ < 0.4 - _ < 0.4 
7,12-Dimethybenz(a)anthracene - - - < 1.8 - _ < 1.8 _ _ < 1.8 
alpha, alpha-Dimethylphenethylamine - - - < 0.1 - _ < 0.1 _ < 0.1 
Dimethyl phthalate - - - < 0.4 - - < 0.4 _ _ < 0.4 
Di-n-butyiphlhalate - - - < 0.4 - _ < 0.4 _ _ < 0.4 
2,4-Dinitrotoluene - - < 0.5 - _ < 0.5 _ < 0.5 
2,6-Dinitrotoluene - - - < 0.5 - < 0.5 _ ._ < 0.5 
Di-n-octylphthalate - - - < 0.7 - < 0.7 _ ._ < 0.7 
Diphenylamine - < 0.5 - - < 0.5 _ _ < 0.5 
1,2-Diphenylhydrazine - < 0.3 - < 0.3 - < 0.3 
Fluoranthene - - < 1 < O.S - < 1 < 0.5 < 1 < 0.5 
Fluorene - - < 1 < 0.6 - < 1 < 0.6 _ < i < 0.6 
Hexachlorobenzene - - < 0.5 - < 0,5 _ _ < 0.5 
Hexachlorobutadi ene - - < 0.5 - < 0.5 _ < 0.5 
Hexachlorocyclopentadiene - - < 0.6 - - < 0.6 _ _ < 0.6 
Hexachioroethane - <p < 0.6 _ < 0.6 _ < 0.6 
lndeno(1,2,3-cd)pyrene - - <p < 0.5 - < 1 < 0.5 - < 1 < 0,5 
Isophorone -- - <p < 0.4 - - < 0.4 < 0.4 
3-Methylcholanthrene - _ < 0.4 _ _ < 0.4 _ 0.4 

^Memylnaphth'alene' - < 0,5 < 1 < 0.5 _ < 1 < 0.5 
Naphthalene J - < 0.4 - < 1 < 0.4 - < 1 < 0.4 
1 -Naphttiylamine _ - - < 1.5 - _ < 1.5 - _ < 1.5 
2-Naphthylamine - - < 1 _ < 1 _ 1 
2-Nitroaniline - - - < 0.4 - _ < 0.4 < 0.4 
3-Nitroaniline - < 0.9 - _ < 0.9 _ < 0.9 
4-Nitroaniline - - < 0.8 - _ < 0.8 < 0.8 
Nitrobenzene _ - < 0.5 - - < 0.5 _ < 0,5 
N-Nrtrosodimethylamine - - - < 1.2 -- - < 1.2 - < 1.2 
N-Nitroso-di-n-butyla mine - - < 1.1 - - < 1.1 _ < 1.1 
N-Nitrosodiethylamine - - < 10 - - < 10 - - < 10 
N-N)trcsodipher>Yiamine - - - < 0.4 - < 0.4 - - < 0.4 
N-Nitrosc-di-n-propyl amine - - - < 0.4 - < 0.4 < 0.4 
N-Nitrosopiperidine - - - < O.B - - < 0.8 - - < o.a 
N-Nitrosopyrrolidine - - < 10 - - < 10 < 10 
Pentachlorobenzene - - < 0.4 - < 0.4 - _ < 0.4 
Pentachloronitrobenzene - - - < 5 - - < 5 _ _ < 5 
Phenacetin _ - < 0.4 _ _ < 0.4 _ < 0.4 
Phenanthrene 
2-Picotine - < 

0.4 
7,7 - < 1 

< 

0.4 
7.7 - < 1 0.4 

7.7 
Pronamide - - - < 0.4 - - < 0.4 - < 0.4 
Pyrene - - < 1 < 0.5 - < 1 < 0.5 - < i < 0.5 
1,2,4,5-Tetrachlorobenzene - - < 0.4 - _ < 0.4 < 0.4 
1,2,4-Trichlorobenzene - - < 0.6 - - < 0.6 - - < 0.6 

f\ -MemylnaphmaleneO - - y-24~ ^ - < 1 r~9 -> - < 1 0.3 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analysed or not reported. 



Appendix C 
Historical SVOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID MW-054 MW-054 MW-055 MW-055 MW-056 MW-056 MW-056 MW-057 MW-058 MW-059 
Date Sampled 7/16/97 6/25/98 7/16/97 6/25/98 9/21/91 9/25/91 3/20/97 6/25/98 6/22/98 6/24/98 

Parameter 
6/24/98 

Benzoic acid _ < 1.7 _ < 1.7 _ < 
1.7 

< 
1.7 8.5 

4-Chloro-3-methylphenol - < 0.4 < 0.4 __ _ < 0.4 < 0.4 
< 

2 
2-Chlorophenol - < 0.5 - < 0.5 - < 0.5 < 0.5 3 
2,4-Dichlorophenol - 3.9 - < 3.9 _ < 3.9 < 39 20 
2,6-Dichlorophenol < 0.1 - < 0.1 _ _ _ < 0.1 < 0.1 

< 
0.5 

2,4-Dimethy Iphenol < 0.5 - < 0.5 _ _ < 0.5 < 0.5 
K 

3 
4,6-Dinitro-2-methylphenol - < 1.6 - < 1.6 _ _ „ < 1.6 < 1.6 

< 
8 

2,4-Dinitrophenol - < 3.3 - < 3.3 _ - _ < 3.3 < 3.3 
< 

17 
2-Methylphenol - < 0.3 - < 0,3 < 0.3 < 0.3 2 
4-Methylphenol - < 0.5 < 0.5 _ _ < 0,5 <; 0.5 3 
2-Nitrophenol - < 0.4 - < 0.4 _ < 0.4 < 0.4 < 2 
4-Nitrophenol - < 0.7 - < 0.7 _ < 0.7 < 0.7 

< 
4 

Pentachlorophenol - < 0.7 -- < 0.7 - - - < 0,7 < 0,7 < 4 
Phenol < 0.5 - < 0.5 < 50 < 50 < 3 < 0.5 < 0.5 < 3 
2,3,4,6-Tetrachlorophenol - < 0.6 - < 0.6 < 0.6 < 0.6 < 3 
2,4,5-Trichlorophenol - < 3 < 3 _ _ _ < 3 < 3 < 15 
2,4,6-Trichlorophenol - < 0.3 - < 0.3 - _ < 0.3 < 0.3 

K 
2 

Acenaphthene < 1 < 0.4 < 1 < 0.4 _ - __ < 0.4 < 0.4 < 2 
Acenaphthylene < 1 < 0.4 < 1 < 0.4 _ _ < 0.4 < 0.4 

< 
2 

Acetophenone - < 0.4 - < 0.4 _ _ < 0.4 < 0.4 < 2 
4-Aminobiphenyl - < 0.7 - < 0.7 _ < 0,7 < 0.7 

< 
4 

Aniline - < 0.5 - < 0.5 _ < 0.5 < 0.5 < 3 
Anthracene < 1 < 0.4 < 1 < 0.4 _ _ < 0.4 < 0.4 2 
Benzidine - < 2.7 - < 2,7 _ _ _ < 2.7 < 2.7 < 14 
Benzo(a janthracene 1 < 0.5 < 1 < 0.5 _ _ _ < 0.5 < 0.5 < 3 

(Benzo(a)pyrene^^] < 1 < 0.1 < 1 < 0.1 - - < 0.1 < 0.1 
Benzo(b)fluoranthene < 1 < 0.5 < 1 < 0.5 _ _ < 0.5 0.5 < Benzo(g,h,i)perylene < 1 < 0.3 < 1 < 0.3 _ < 0.3 < 0.3 < 2 
Benzo(k)fluoranthene < 1 < 0.7 < 1 < 0.7 _ < 0.7 < 0.7 

< 
4 

Benzyl alcohol - < 0.5 - < 0.5 _ _ < 0.5 < 0.5 
< 

3 
Bis{2-chloroethoxy)methane - < 0.4 - < 0.4 - < 0.4 < 0.4 

< 
2 

bis(2-Chloroethyl)ether - < 0.5 - < 0.5 - _ < 0.5 < 0.5 < 3 
bis(2-Chloroisopropyl)ether - < 1.9 - < 1.9 - _ < 1.9 < 1.9 < .9.5 
bis(2-Ethylhexyl) phthalate - < 0.6 < 06 _ < 0.6 < 0.6 
4-Bromophenyl phenyl ether - < 0.4 - < 0.4 _ _ < 0.4 < 0.4 < Butyl benzyl phthalate - < 0.5 - < 0.5 _ < 0.5 < 0,5 < 3 
4-Chloroaniline - < 0.4 - < 0.4 _ _ _ < 0.4 < 0.4 < 2 
1 -Chloronaphthalene - < 0.6 - < 0.6 - _ < 0.6 < 0,6 < 3 
2-Chloronaphthalene - < 0.4 - < 0.4 _ _ < 0.4 < 0.4 < 2 
4-Chlorophenyl phenyl ether - < 0.5 - < 0.5 - _ < 0.5 < 0.5 < 3 
Chrysene < 1 < 0.7 < 1 < 0.7 " - _ < 0,7 < 0.7 < 4 
Dibenz(a,j)acridine - < 0.5 - < 0.5 - _ _ < 0.5 < 0.5 < 3 
Dibenzo(a,h)anthracene < 1 < 0.3 < 1 < 0.3 _ _ _ < 0,3 < 0.3 < 2 
Dibenzofuran - < 0.4 - < 0.4 - _ _ < 0.4 < 0.4 < 2 
1,2-Dichlorobenzene - < 0.3 < 0,3 _ _ < 0.3 < 0.3 < 2 
1,3-Dichlorobenzene - < 0.3 - < 0,3 _ < 0.3 < 0.3 < 2 
1,4-Dichlorobenzene - < 0.5 - < 0.5 - < 0.5 < 0.5 < 3 
3,3'-Dichlorobenzidine - < 0.4 < 0.4 _ _ < 0.4 < 0.4 < 2 
Diethyiphthalate - < 0.4 - < 0.4 _ _ < 0.4 < 0.4 < 2 
p-Dimethylaminoazobenzene - < 0.4 - < 0.4 - _ < 0.4 < 0.4 < 2 
7,12-Dimethybenz(a)anthracene - < 1.8 - < 1.8 - _ < 1.8 < 1.8 9 
alpha, alpha-Dimethylphenethylamine - < 0.1 - < 0.1 - _ < 0.1 < 0,1 < 0.5 
Dimethyl phthalate - < 0.4 - < 0.4 _ _ _ < 0.4 < 0.4 < 2 
Di-n-butylphthalate - < 0.4 - < 0.4 - - < 0.4 < 0.4 < 2 
2,4-Dinitrotoluene - < 0.5 - < 0.5 _ - _ < 0.5 < 0,5 < 3 
2,6-Dinitrotoluene - < 0.5 - < 0.5 < 0.5 < O.S < 3 
Di-n-octylphthalate - < 0.7 - < 0.7 - _ < 0.7 < 0.7 < 4 
Diphenylamine - < 0.5 - < 0.5 _ _ < 0.5 < 0,5 3 
1,2-Diphenyihydrazine - < 0.3 - < 0.3 - - _ < 0.3 < 0.3 2 
Fluoranthene < 1 < 0.5 < 1 < 0.5 _ _ < 0.5 < 0,5 < 3 
Fluorene < 1 < 0.6 < 1 < 0.6 < 0.6 < 0.6 < 3 
Hexachlorobenzene - < 0.5 < 0.5 _ < 0.5 0.5 

< 
3 

Hexachlorobutadiene - < 0.5 - < 0.5 _ _ < 0,5 < 0.5 < 3 
Hexachlorocyclopentadiene - < 0.6 - < 0.6 _ _ < 0.6 < 0.6 < 3 
Hexachioroethane -- < 0.6 - < 0.6 _ _ _ < 0.6 < 0.6 < 3 
lndeno<1,2,3-cd)pyrene < 1 < 0.5 < 1 < 0.5 - - - < 0.5 < 0.5 < 3 
Isophorone - < 0.4 - < 0.4 _ _ < 0.4 < 0.4 < 2 
3-Methylcholanthrene - < 0.4 - < _ _ < 0.4 < 0.4 

< 
2 

^?^thylr^phtf ialene^J < 1 < 0.5 < 1 - _ < 0.5 CJOS> 
^Naph'th^lentP1 

< 1 < 0.4 12 - - _ < 0.4 < 0.4 
1 -Naphthylamtne - < 1.5 - < 1.5 _ _ < 1.5 < 1.5 < 7.5 
2-Naphthylamine - < 1 - < 1 - _ - < 1 < 1 < 5 
2-Nitroaniline - < 0.4 - < 0,4 _ _ _ < 0.4 < 0.4 < 2 
3-Nrtroaniline - < 0.9 - < 0.9 - _ _ < 0.9 < 0.9 < 5 
4-Nitroaniline - < 0.8 - < 0.8 _ < 0.8 < 0.8 < 4 
Nitrobenzene - < 0.5 - < 0.5 - _ - < 0,5 < 0.5 < 3 
N-Nitrosodimethylamine - < 1.2 - < 1.2 - - - < 1.2 < 1.2 < 6 
N-Nitroso-di-n-butylamine - < 1.1 - < 1,1 - _ _ < 1.1 < 1.1 < 5.5 
N-Nitrosodiethylamine - < 10 - < 10 - - - < 10 < 10 < 50 
N-Nitrosodiphenylamine -- < 0.4 - < 0.4 - _ < 0.4 < 0.4 < 2 
N-Nitros o-di-n -propy I a mi n e - < 0.4 - < 0.4 - _ < 0.4 < 0.4 < 2 
N-Nitrosopiperidine - < 0.8 - < 0.8 _ _ < 0.8 < 0.8 < 4 
N-Nitrosopyrrolidine - < 10 - < 10 - - < 10 < 10 < 50 
Pentachlorobenzene - < 0.4 - < 0.4 _ _ < 0.4 < 0.4 < 2 
Pentachloronitrobenzene - < 5 - < 5 _ _ < 5 < 5 < 25 
Phenacetin - < 0.4 - < 0.4 _ < 0.4 < 0.4 < 2 
Phenanthrene < 1 < 0.4 < 1 < 0.4 _ _ < 0.4 < 0.4 < 2 
2-Picoline _ 7.7 < 7.7 _ _ < 7.7 < 7.7 < 39 
Pronamide - < 0.4 - < 0.4 - - < 0.4 < 0.4 < 2 
Pyrene < 1 < 0.5 < 1 < 0.5 _ _ < 0,5 < 0.5 < 3 
1,2,4,5-Tetrachlorobenzene - < 0.4 - < 0.4 _ _ < 0.4 < 0.4 < 2 
1,2,4-Trichlorobenzene - < 0.6 - < 0.6 - - _ < 0.6 < 0.6 < 3 

•f~1:Methylnaphthalene^ < 1 < 0.3 < 1 r i 4 — - 5 - - - < 0.3 CSODfc 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID MW-060 MW-060 MW-060 MW-060 MW-060 MW-061 MW-061 A MW-061 A MW-061 A MW-061 A 
Date Sampled 7/1/91 7/19/91 7/7/92 3/19/97 6/21/98 6/18/98 9/27/91 7/7/92 2/6/97 6/16/98 

Parameter 
6/16/98 

Benzoic acid - _ _ < 1.7 < 1.7 
< 1.7 

4-Chloro-3-methylphenol - - - < 0.4 < 0.4 _ < 
0.4 

2-Chlorophenol - - - _ < 0.5 < 0.5 _ < 
0.5 

2,4-Dichlorophenol - < 14 - _ < 3.9 < 3.9 _ < 
3.9 

2,6-Dichlorophenol - - - < 0.1 < 0.1 0.1 
2,4-Dimethylphenol - - - _ < 0.5 < 0.5 _ _ < 

0.5 
4,6-Dinitro-2-methylphenol - - - - < 1.6 < 1.6 

< 
1.6 

2,4-Dinitrophenol - - _ < 3.3 < 3.3 _ < 
3.3 

2-Methylphenol - - - _ < 0.3 < 0.3 0.3 
4-Methytphenol - - - < 0.5 < 0.5 _ _ < 

0.5 
2-Nitrophenol -- < 71 - < 0.4 < 0,4 _ 0.4 
4-Nitrophenol - - - _ < 0.7 < 0.7 _ < 

0.7 
Pentachlorophenol -- < 71 - - < 0.7 < 0.7 _ _ < 

0.7 
Phenol < 14 - - < 4 < 0.5 < 0,5 < 50 

< 
0.5 

2,3,4,6-Tetrachlorophenol - - _ _ < 0.6 < 06 _ < 
0.6 

2,4,5-Trichlorophenot - - _ _ < 3 < 3 
< 

3 
2,4,6-Trichlorophenol - < 14 - - < 0.3 < 0.3 _ _ < 0.3 
Acenaphthene - < to - _ < 0.4 < 0.4 

< 
1 

< 
0.4 

Acenaphthylene - - - < 0.4 < 0.4 _ 1 
< 

0,4 
Acetophenone - - _ < 0.4 < 0.4 _ < 

0.4 
4-Aminobiphenyl - - - - < 0.7 < 0.7 _ _ < 

0.7 
Aniline - - - - < 0.5 < 0.5 _ _ „ 0.5 
Anthracene -- < 10 - - < 0.4 < 0.4 _ < 1 

< 
0.4 

Benzidine < 14 - < 2.7 < 2.7 _ 2.7 
Benzo(a)anthracene - < 10 _ < 0.5 < 0.5 

< 
1 

< 
0.5 

Benzo(a)pyrene - < 10 _ < 0.1 < 0.1 _ 1 
< 

0,1 
Benzo(b)fluoranthene - < 10 - - < 0.5 < 0.5 _ < 

0.5 
Benzo(g,h,i)perylene - < 10 _ < 0.3 < 0.3 1 

< 
0,3 

Benzo(k)fluoranthene - < 10 - _ < 0.7 < 0,7 _ < 1 
< 

0.7 
Benzyl alcohol - - < 0.5 0.5 _ _ < 

0.5 
Bis(2-chloroethoxy)methane - - - - < 0.4 < 0.4 < 0.4 
bis(2-Chloroethyl )ether - < 14 < 0.5 < 0.5 „ <- 0.5 
bis(2-Chloroisopropyl)ether - < 14 - - < 1.9 < 1.9 _ _ _ 1.9 
bis(2-Ethylhexyl) phthalate - < 14 - - < 0.6 < 0.6 _ 4-Bromophenyl phenyl ether - - - _ < 0.4 < 0.4 _ < 

^ 4 ~ ~ ~ ^ 
Butyl benzyl phthalate - - - < 0.5 < 0.5 _ 0.5 
4-Chloroaniline - - - - < 0.4 < 0.4 _ _ 0.4 
1 -Chloronaphthalene -- - - < 0.6 < 0.6 _ _ < 

0.6 
2-Chloronapbthalene - - - < 0.4 < 0.4 _ < 

0.4 
4-Chlorophenyt phenyl ether - - < 0.5 < 0.5 _ O.S 
Chrysene - < 10 - - < 0.7 < 0.7 < 1 

K 
0.7 

Dibenz(a,j)acridine - - - - < 0.5 < 0.5 _ _ K 
0.5 

Dibenzo(a ,h)anthracene - < 10 - - < 0.3 < 0.3 < 1 
< 

0.3 
Dibenzofuran - - _ < 0.4 < 0.4 _ _ 0.4 
1,2-Dichlorobenzene - - - - < 0.3 < 0.3 _ _ _ < 

0.3 
1,3-Dichlorobenzene - - - _ < 0.3 < 0.3 _ _ < 

0.3 
1,4-Dichlorobenzene - - - _ < 0.5 < 0.5 _ < 

0.5 
3,3'-Dichiorobenzidine - < 29 - - < 0.4 < 0.4 _ < 

0.4 
Diethyiphthalate - < 14 - _ < 0.4 < 0.4 _ _ < 0.4 
p-Dimethylaminoazobenzene - - - _ < 0.4 < 0.4 _ < 

0.4 
7,12-Dimethybenz(a)anthracene - - _ < 1.8 < 1.8 _ < 

1.8 
alpha, alpha-Dimethylphenethyiamine - - - _ < 0.1 < 0.1 _ K 

0.1 
Dimethyl phthalate - < 14 - - < 0.4 < 0.4 _ _ K 

0.4 
Di-n-butylphthalate - < 14 - _ < 0.4 < 0.4 _ < 

0.4 
2,4-Dinitrotoluene < 71 _ < 0.5 < 0.5 _ 0.5 
2,6-Dinitrotoluene - - - _ < 0.5 < 0.5 _ __ _ K 

0.5 
Di-n-octylphthalate - - _ _ < 0.7 < 0.7 _ < 

0.7 
Diphenyiamine - - - - < 0.5 < 0.5 _ _ < 

0,5 
1,2-Diphenylhydrazine - - - < 0.3 < 0.3 _ _ 0.3 
Fluoranthene - < 10 - < 0.5 < 0.5 _ < t < 

0.5 
Fluorene - < 10 _ < 0.6 < 0.6 1 

< 
0.6 

Hexachlorobenzene - < 14 - < 0.5 < 0.5 _ _ 0.5 
Hexachlorobutadiene - < 1 _ < 0.5 < 0.5 _ < 10 0.5 
Hexachlorocydopentadiene - < 14 - < 0.6 < 0.6 

< 
0.6 

Hexachioroethane - _ _ < 0.6 < 0.6 _ 0.6 
lndeno(1,2,3-cd)pyrene - < 10 - - < 0.5 < 0.5 _ _ < 1 < 0.5 
Isophorone - < 14 - - < 0.4 < 0.4 _ _ < 

0.4 
3-Methylcholanthrene - - - _ < 0.4 < 0.4 _ _ < 

0.4 
2-Methylnaphthalene - - < 1 • < 0.5 < 0.5 _ < 10 < 1 0.5 

tNaphm^leriTO) - < 10 1.8 _ < 0.4 < 0.4 z - 2 7 . 3 ^ < 1 < 0.4 
1 -NapKthylamine - - - - < 1.5 < I.S - _ _ < 1.5 
2-Naphthyl amine - - < 1 < 1 _ < 

1 
2-Nitroaniline - - - - < 0.4 < 0.4 _ _ _ < 0.4 
3-Nltroaniline - - - < 0.9 < 0.9 _ _ 0.9 
4-Nitroaniline - ~ _ < 0.8 < 0.8 _ _ 0.8 
Nitrobenzene - < 14 - - < 0.5 < 0.5 _ _ _ < 0.5 
N-Nitrosodimethylamine - < 14 - - < 1.2 < 1.2 _ < 1.2 
N-Nitroso-di-n-butylamine - - - - < 1.1 < 1.1 _ _ _ < 1.1 
N-Nitrosodiethylamine - - - - < 10 < 10 < 10 
N-Nitrosodiphenylamine < 14 - < 0.4 < 0.4 _ _ < 0.4 
N-Nitroso-di-n-propyla mine - - - - < 0.4 < 0.4 _ _ _ < 0.4 
N-Nitrosopiperidine - - - < 0.8 < 0.8 _ < 0.8 
N-Nitrosopyrrolidine -- - - - < 10 < 10 _ < 10 
Pentachlorobenzene - - - _ < 0.4 < 0.4 _ < 0.4 
Pentachloronitrobenzene - _ _ < 5 < 5 _ 5 
Phenacetin - - - _ < 0.4 < 0.4 _ _ < 0,4 
Phenanthrene - < 10 - _ < 0.4 < 0,4 _ _ < 1 

< 
0.4 

2-Picoline - - - - < 7.7 < 7.7 _ _ < 7.7 
Pronamide - - - - < 0.4 < 0,4 _ _ _ < 0.4 
Pyrene - < 10 _ _ < 0.5 < 0.5 _ < 1 0.5 
1,2,4,5-Tetrachloroben2ene - - - < 0.4 < 0.4 _ _ _ 0.4 
1,2,4-Trichlorobenzene - - - < 0.6 < 0.6 _ _ < 06 

--1-Methylnaphthaiene - < 1 - < 0.3 < 0.3 - < 10 < 1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 

May 1991 - October 1996 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID 
Date Sampled 

MW-062 
9/26/91 

MW-062 
6/26/98 

MW-063 
6/25/98 

Parameier 

MW-064 
6/23/98 

MW-065A 
6/25/98 

MW-066 
6/17/98 

MW-067 
7/7/92 

Benzoic acid 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 

(P.entachlorophenol 
Phenol~^7 

2,3,4,6:Tetrachlorophenol 
2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol i 
Acenaphthene 
Acenaphthylene 
Acetophenone 
4-Aminobiphenyl 
Aniline | 
Anthracene 
Benzidine 
Benzo(a)anthracene 

|Benzo(a)pyrene } 
Benzo<b)ftuoranthene 
Benzo(g,h,i)perylene 
Benzo<k)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bia(2-Ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
1- Chloronaphthalene 
2- Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,j)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
1.2- Dichlorobenzene } 
1.3- Dichlorobenzene j 
1.4- Oichlorobenzene 
3,3'-Dlchlorobenzidine | 
Diethyiphthalate j 
p-Dimethylaminoazobenzene 
7,12-Dimethybenz(a)anthracene 
alpha, alpha-Dimethylphenethylamine i 
Dimethyl phthalate j 
Di-n-butylphthalate 
2,4-Dinitrotoluene ! 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Diphenylamine ; 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene j 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachioroethane 
lndeno{1,2,3-cd)pyrene 
Isophorone i 
-3-Methylcholanthrene J 
2-Methylnaphthalene/ 
NaphthaleneJ 
1- Naphthylamine 
2- Naphthyiamine 
2- Nitroaniline 
3- Nitroaniline 
4- Nitroaniline 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitroso-di-n-butyiamine 
N-Nitrosodiethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propytamine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenacetin 
Phenanthrene 
2-Picoline 
Pronamide 
Pyrene 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorobenzene 
1 -MethylnaphthaleneT) 

0,1 
3 

2 
9 

0.5 

25 
2 

1.7 < 1.7 < 1.7 < 1.7 
0.4 < 0.4 < 0.4 < 0.4 
0.5 < 0.5 < 0.5 < 0.5 
3.9 < 3.9 < 3.9 < 3.9 
0.1 
0,5 
1.6 

< 0.1 
< 0.5 
< 1.6 

< 0.1 

AP 
< 

0.1 
0.5 
1.6 

3.3 < 3.3 < 3,3 < 3.3 
0.3 < 0.3 < 0.3 0.3 
0.5 < 0.5 < 0.5 < 0.5 
0.4 < 0.4 < 0.4 < 0.4 
0.7 < 0.7 < 0.7 < 0.7 
0.7 < 0.7 < 0.7 < 0.7 
0.5 < 0.5 < 0.5 < 0.5 
0.6 < 06 < 0.6 < 06 
3 < 3 < 3 < 3 

0.3 < 0.3 < 0.3 0.3 
0.4 < 0.4 < 0.4 < 0.4 
0.4 < 0.4 < 0,4 < 0.4 
0.4 < 0.4 < 0.4 < 0.4 
0.7 < 0.7 < 0.7 < 0.7 
0.5 « 0.5 < 0.5 < 0.5 
0.4 ' 0.4 < 0.4 < 0.4 
2.7 < 2.7 < 2.7 < 2.7 
0.5 < 0.5 < 0.5 < 0.5 
0.1 < 0.1 < 0.1 < 0.1 
0.5 < 0.5 < 0.5 < 0.5 
0.3 < 0.3 < 0.3 < 0.3 
0,7 < 0.7 < 0.7 < 0.7 
0.5 ' 0.5 < 0.5 < 0.5 
0.4 < 0.4 < 0.4 < 0.4 
0.5 < 0.5 < 0.5 < 0.5 
1.9 
0.6 
0.4 < a:*—1 

1.9 
0.6 
0.4 

< 
1.9 
0.6 
0.4 

0.5 < 05 < 0.5 < 0.5 
0.4 < 0.4 < 0.4 < 0.4 
0.6 < 06 < 0.6 < 0.6 
0.4 < 0.4 < 0.4 < 0.4 
0.5 < 0.5 < 0.5 < 0.5 
0.7 < 0.7 0.7 < 0.7 
0.5 < 0.5 < 0.5 < 0.5 
0.3 < 0.3 < 0.3 < 0.3 
0.4 < 0.4 < 0.4 < 0.4 
0.3 < 0.3 < 0.3 < 0.3 
0.3 < 0.3 < 0.3 < 0.3 
0.5 < 0.5 < 0.5 < 0.5 
0.4 < 0.4 < 0.4 < 0.4 
0.4 < 0.4 < 0.4 < 0.4 
0.4 0.4 < 0.4 < 0.4 
1.8 < 1.8 < 1.8 < 1.8 
0.1 < 0.1 < 0.1 < 0.1 
0.4 < 0.4 < 0,4 < 0.4 
0.4 < 0.4 < 0.4 < 0.4 
0.5 < 0.5 < 0,5 < 0.5 
0.5 < 0.5 < 0.5 < 0.5 
0.7 < 0.7 < 0.7 < 0.7 
0.5 < 0.5 < 0,5 < 0.5 
0.3 < 0.3 < 0.3 < 0.3 
0.5 < 0.5 < 0.5 < 0.5 
0.6 < 0.6 < 0.6 < 0.6 
0.5 < 0.5 < 0.5 < 0.5 
0.5 < 0.5 < 0.5 < 0.5 
0.6 ' 0.6 0.6 < 0.6 
0.6 < 0.6 < 0.6 < 0.6 
0.5 < 0.5 < 0.5 < 0.5 
0.4 < 0.4 < 0.4 < 0.4 
0.4 < 0.4 < 0.4 < 0.4 
0.5 < 0.5 < 0.5 
0.4 < 0.4 Way < 0.4 
1.5 < 1.5 1.5 

0.4 < 0.4 < 0.4 0.4 
0.9 < 0.9 < 0.9 < 0.9 
0.8 < 0.8 < 0.8 < 0.6 
0.5 < 0.5 < 0.5 < 0.5 
1.2 < 1.2 < 1.2 < 1.2 
1.1 < 1.1 < 1.1 < 1.1 
10 < 10 < 10 < 10 
0.4 < 0.4 < 0.4 < 0.4 
0.4 < 0.4 < 0.4 < 0.4 
0.8 < 0.8 < 0.8 < 0.8 
10 < 10 < 10 < 10 
0.4 < 0.4 < 0.4 < 0.4 
5 < 5 < 5 < 5 

0.4 < 0.4 < 0.4 < 0.4 
0.4 < 0.4 < 0.4 < 0.4 
7.7 < 7.7 < 7.7 < 7.7 
0.4 < 0.4 < 0.4 < 0.4 
0.5 < 0.5 < 0,5 < 0.5 
0.4 < 0.4 < 0.4 < 0.4 
0.6 
0.3 

< 0.6 
< 0.3 

< 0.6 

<^T3 
0.6 
0.3 

MW-067 
6/24/98 

0.5 
3.9 

0.4 
0.5 

MW-068 
6/26/98 

20 
0.5 

MW-069 
7/18/97 

2 
14 

7.5 
5 
2 
5 

25 
2 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID I 
Date Sampled i 

Parameter 

Benzoic acid 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol ( 
2;3r4,6-Tetrachlorophenol 
2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol 
Acenaphthene 
Acenaphthylene 
Acetophenone 
4-Amtnobiphenyl 
Aniline 
Anthracene 
Benzidine 

; Benz^(a)anthracene 
/Benzo(a)pyrene^) 

Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexy1) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
1- Chloronaphthalene 
2- Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,j)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyiphthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethybenz(a janthracene 
alpha, alpha-Dimethylphenethylamine 
Dimethyl phthalate 
Di-n-butylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Diphenylamine 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachioroethane 
lndeno(1,2,3-cd)pyrene 
Isophorone 
3- Methylcholanthrene 

/^-Methylnaphthalene} 
) Naphthalene j 
^ 1 -Naphthylamine 

2-Naphthylamine 
2- Nrfroaniline 
3- Nitroaniline 
4- Nitroaniline 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitroso-di-n-butyla mine 
N-Nitrosodiethylamine 
N-Nttrosodiphenylamine 
N-Nrtroso-di-n-propylamine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Penta chlorobenzene 
Pentachloronitrobenzene 
Phenacetin 
Phenanthrene 
2-Picoline 

Pronamide 
Pyrene 
1,2,4,5-Tetrachlorobenzene 
1,2,4:Tnchlorobenzene 
1-Methylnaphthalene / 

MW-069 MW-070 MW-071 MW-072 MW-073 
6/29/98 6/16/98 6/19/98 6/30/98 6/30/96 

< 8.5 < 1.7 < 1.7 < 3.4 < 1.7 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 20 < 3.9 < 3 9 < 7,8 < 3.9 
< 0.5 < 0.1 < 0.1 < 02 < 0.1 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 8 < 1.6 < 1.6 < 3,2 < 1.6 
< 17 < 3.3 < 3.3 < 6.6 < 3.3 
< 2 < 0.3 < 0.3 < 0.6 < 0.3 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 4 < 0.7 < 0.7 < 1 < 0.7 
< 4 < 0.7 < 0.7 < 1 < 0.7 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 3 < 0.6 < 0.6 < 1 < 0.6 
' 15 < 3 < 3 < 6 < 3 
< 2 < 0.3 < 0.3 < 0.6 < 0.3 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 4 < 0.7 < 0.7 < 1 < 0.7 
< 3 < 0.5 < 0.5 < 1 < 0.5 
•= 2 < 0.4 < 0.4 < 0,8 < 0.4 
< 14 < 2.7 < 2.7 < 5.4 < 2.7 
•= 3 < 0.5 < 0.5 < 1 < 0.5 
< 0.1 
< 3 < 

0.1 
0.5 

0.1 
0.5 < ^ 0 . 5 ^ 

•= 2 < 0.3 < 0.3 < 0.6 < 0.3 
< 4 < 0.7 < 0.7 < 1 < 0.7 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 2 < 0.4 < 0.4 < 0,8 < 0.4 
< 3 < 0.5 < 0.5 < 1 < 0.5 

< 1.9 
0.6 
0.4 

< 1.9 
0.6 
0.4 < 0.8 

< 1.9 

< 0.4 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 3 < 0.6 < 0.6 < 1 < 0.6 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 3 < O.S < 0.5 < 1 < 0.5 
< 4 < 0,7 < 0.7 < 1 < 0.7 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 2 < 0.3 < 0.3 < 0.6 < 0.3 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 2 < 0.3 < 0.3 < 0.6 < 0.3 
< 2 < 0.3 < 0.3 < 0.6 < 0.3 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 2 < 0.4 < 0.4 < 0.8 < 0,4 
< 9 < 1.8 < 1.8 < 3.6 < 1.8 
< 0.5 < 0.1 < 0.1 V - 0 , 2 < 0.1 
< 2 < 0.4 < 0.4 < 0.4 
< 2 < 0.4 < 0.4 > - 0 : 8 - X < 0.4 
< 3 < 0.5 < 0.5 < 1 0.5 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 4 < 0.7 < 0.7 < 1 < 0.7 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 2 < 0.3 < 0.3 < 0.6 < 0.3 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 3 
< 3 

0.6 
0.5 

0.6 
0.5 

< 1 
< 1 

< 3 < 0.5 < 0,5 < 1 < 0.5 
< 3 < 0.6 < 0,6 < 1 < 0.6 
•= 3 < 0.6 < 06 < 1 < 0.6 
< 3 < 0.5 < 0,5 < 1 < 0.5 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 

< 0.4 < 0.4 < QJ. < 0.4 

Lssi < 0.5 < 0.5 0.5 

t!ii < 0,4 < 0.4 < 0.4 
< ^TTT < 1.5 < 1.5 

K ^ < 1.5 
< 5 < 1 < 1 < 2 < 1 
< 2 < 0.4 < 0.4 < 0,8 « 0.4 
< 5 < 0.9 < 0.9 < 2 < 0.9 
< 4 < O.S < 0.8 < 2 < 0.8 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 6 < 1.2 < 1.2 < 2.4 < 1.2 
< 5.5 < 1,1 < 1.1 < 2.2 < 1.1 
< 50 < 10 < 10 < 20 < 10 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 2 < 0.4 < 0.4 < 0.8 0.4 
< 4 < 0.8 < 0.8 < 2 < 0.8 
« 50 < 10 < 10 < 20 < 10 
•= 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 25 < 5 < 5 < 10 < 5 
< 2 < 0.4 < 0.4 < 08 < 0.4 
< 2 < 0.4 < 0,4 < 0.8 1.3 
< 39 < 7.7 < 7.7 < 15 < 7.7 
< 2 < 0.4 < 0.4 < 0.8 < 0.4 
< 3 < 0.5 < 0.5 < 1 < 0.5 
< 2 < 0.4 < 0.4 < 0,8 < 0.4 

< 0.6 < 0.6 < < 0.6 
1. 300? < 0.3 < 0.3 / I D 

Notes: 

MW-074 
7/18/97 

MW-074 
6/24/96 

8.5 
2 

0.5 
3 

OL? 

< 1 

3 
9.5 
3 
2 
3 
2 

< 7 * 

CD 

MW-075 
6/30/98 

4& 
17 
2 

MW-076 
6/29/98 

MW-078 
6/19/98 

CO 

6 
5.5 
50 

2 
25 

2 
2 
3 
2 

7.5 

2 
25 

0.5 
0.4 

0.5 
06 

0.4 
0.7 
0.5 

0.4 
0.4 

0.5 
0.7 
0.5 

0.6 
0.5 

Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID i 
Date Sampled; 

MW-079 
7/17/97 

Parameter 

MW-079 
6/18/98 

MW-081 
6/29/98 

MW-082 
6/25/98 

MW-083 
6/25/98 

MW-084 
6/23/98 

MW-085 
6/23/98 

MW-086 
6/26/98 

MW-087 
8/22/96 

MW-087 
2/9/97 

Benzoic acid 
4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,3,4,6-Tetrachlorophenol 
2.4.5- Trichlorophenol 
2.4.6- Trichlorophenol 
Acenaphthene 
Acenaphthylene 
Acetophenone 
4-Aminobiphenyl 
Aniline 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene J 
Benzo(b)fiuoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bts(2-Ethylhexyl) phthalate 
4-Bromophenyt phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
1 -Chloronaphthalene 
2-Chioronaphthalene 
4-Chtorophenyi phenyl ether 
Chrysene 
Dibenz(aj)acridine 
Dibenzo(a,h)anthracene 
Dibenzofuran 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyiphthalate 
p-Dimethylaminoazobenzene 
7,12-Dimethybenz(a)anthracene 
alpha, alpha-Dimethylphenethytamine 
Dimethyl phthalate 
Di-n-butylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Diphenylamine 
1,2-Diphenylhydrazine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocydopentadiene 
Hexachioroethane 
lndeno(1,2,3-cd)pyrene 
Isophorone 
3;Methylcholanthrene 

j2-Methylnaphlhal ene~) 
("Naphthalene-

1- Naphthylamine 
2- Naphthylamine 
2- Nitroaniline 
3- Nrtroaniline 
4- Nitroaniline 
Nitrobenzene 
N-Nitrosodimethylamine 
N-Nitroso-di-n-butylamine 
N-Nrtrosodiethytamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Pentachlorobenzene 
Pentachloronitrobenzene 
Phenacetin 
Phenanthrene 
2-Picoline 
Pronamide 
Pyrene 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trichlorobenzene 

/^-MemyinapritHalene 1 

- < 1.7 < 1.7 

- < 0.4 < 0.4 

- < 0.5 < 0.5 

- < 3.9 < 3.9 

- < 0.1 < 0.1 

- < 0.5 < 0.5 

- < 16 < 1.6 

- < 3.3 < 3.3 

- < 0.3 < 0.3 

- < 0.5 < 0.5 

- < 0.4 < 0.4 

- < 0.7 < 0.7 

- < 0.7 < 0.7 

-- < 0.5 < 0.5 

-- < 0.6 < 0.6 

- < 3 < 3 

- < 0.3 < 0.3 
< 1 < 0.4 < 0.4 
< 1 < 0.4 < 0.4 

- < 0.4 < 0.4 

- < 0.7 < 0.7 

- < 0.5 < 0.5 
< t < 0.4 < 0.4 

- < 2.7 < 2.7 
< 1 < 0.5 < 0.5 
< 1 < 0.1 :,2.6*i 
< 1 < 0.5 

:,2.6*i 

< 1 < 0.3 < 0.3 
< 1 < 0.7 < 0.7 

- < 0.5 < 0.5 

< 0.4 < 0.4 

- < 0.5 < 0.5 

- < 1.9 < .1.9 

- < 0.6 ( j z ) 
- < 0.4 ^074 

- < 0.5 < 0.5 

- < 0.4 < 0.4 

- < 0.6 < 0.6 

- < 0.4 < 0.4 

- < 05 < 0.5 
< 1 < 0.7 < 0.7 

- < 0.5 < 0.5 
< 1 < 0.3 < 0.3 

- < 0.4 < 0.4 

- < 0.3 < 0.3 

- < 0.3 < 0.3 

- < 0.5 < 0.5 

- < 0.4 < 0.4 

< 0.4 < 0.4 

- < 0.4 < 0.4 

- < 1.8 < 1.8 

- < 0.1 
r o , i n 

- < 0.4 I.2I 
-- < 0.4 TT4 
- < 0.5 < 0.5 

- < 0.5 < 0.5 

- < 0.7 < 0.7 

- < 0.5 < 0.5 

- < 0.3 < 0.3 
< 1 < 0.5 < 0.5 
< 1 < 0.6 < 0.6 

< 0.5 < 0.5 

- < 0.5 < 0.5 

- < 0.6 < 0.6 

- < 0.6 < 0.6 
< 1 < 0.5 < 0.5 

- < 0.4 < 0.4 

- < 0.4 < < 1 < 0.5 
< 1 < 0.4 < oT 

- < 1.5 < 1.5 

- < 1 < 1 

- < 0.4 < 0.4 

- < 0.9 < 0.9 

- < 0.8 < 08 

- < 0.5 < 0.5 

- < 1.2 < 1.2 

- < 1.1 < 1.1 

- < 10 < 10 

- < 0.4 < 0.4 

-- < 0,4 < 0.4 

- < 0.8 < 0.8 

- < 10 < 10 

- < 0.4 < 0.4 

< 5 < 5 

< 0.4 < 0.4 
< 1 < 0.4 0.74 

- < 7.7 < 7.7 

- < 0.4 < 0.4 
< 1 < 0.5 < 0.5 

- < 0.4 < 0.4 

- < 0.6 < >S < 1 < 0.3 <kz4 

0.1 
0.5 

0.3 
0.5 

< 1.7 < 1.7 
< 0,4 < 0.4 
< 0.5 < 0,5 
< 3,9 < 3.9 
< 0,1 < 0.1 
< 0.5 < 0.5 
< 1.6 < 1.6 
< 3.3 < 3.3 
< 0.3 < 0.3 
< 0.5 < 0,5 
< 0.4 < 0.4 
< 0.7 < 0.7 
< 0.7 < 0.7 
< 0.5 < 0,5 
< 0.6 < 0.6 
< 3 < 3 
< 0.3 < 0.3 
< 0.4 < 0.4 
< 0.4 < 0.4 
< 0.4 < 0.4 
< 0.7 < 0.7 
< 0.5 < O.S 
< 0.4 < 0.4 
< 2.7 < 2.7 
< 0.5 < 0:5-
< 0.1 (0.6 
< 0.5 < Vs" 
< 0.3 < 0.3 
< 0,7 < 0.7 
< 0,5 < 0.5 
< 0,4 < 0.4 
< 0.5 < 0,5 
•= 1.9 < 1-9-
< 0.6 /6.6 
< 0.4 ^O.V 
< 0.5 < 0.5 
< 0.4 < 0.4 
< 0.6 < 06 
< 0.4 < 0.4 
< 0.5 < 0.5 
< 0.7 < 0.7 
< 0.5 < 0.5 
< 0.3 < 0.3 
< 0.4 < 0.4 
< 0.3 < 0.3 
< 0.3 < 0.3 
< 0.5 < 0.5 
< 0.4 < 0.4 
< 0.4 < 0.4 
« 0.4 < 0.4 
< 1.8 < 1.8 
< 0.1 < 0.1 
< 0.4 < 0.4 
< 0.4 < 0.4 
< 0.5 < 0,5 
< 0,5 < 0.5 
< 0.7 < 0,7 
< 0.5 < 0.5 
< 0.3 < 0.3 
< 0.5 < 0.5 

3.8 < 0.6 
< 0.5 < 0.5 
< 0.5 < 0,5 
< 0.6 < 0.6 
< 0.6 < 0.6 
< 05 < 0.5 
< 0.4 < 0.4 
< 0,4 < 0.4 

< 0.5 

< 0.4 

< < 1.5 
< 1 < 1 
< 0.4 < 0.4 
< 0.9 < 0.9 
< 0.8 < 0.8 
< 0.5 < 0.5 
< 1.2 < 1.2 
< 1.1 < 1.1 
< 10 < 10 
< 0.4 < 0.4 
< 0.4 < 0.4 
< 0.8 < 0,8 
< 10 < 10 
< 0.4 < 0.4 
< 5 < 5 
< ,0.4 < 0.4 

<fl.9' < 0.4 
< 77 < 7.7 
< 0.4 < 0.4 
< 0.5 < 0.5 
< 0.4 < 0.4 

0.6 

0.5 
3.9 
0.1 

3.3 
0.3 
0.5 

2 
3 

20 

0.7 
0.5 

0.5 
0.4 
0.5 

0.4-^ 

0.4 
0.6 
0.4 

0.4 
0.3 

7.7 
0.4 
0.5 
0.4 

0 3 0 ? 

0,1 
3 

50 
2 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 

May 1991 - October 1998 
Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID 
Date Sampled 

Parameter 

MW-087 
6/19/98 

MW-087A 
2/9/97 

MW-087A 
6/19/98 

MW-088 
8/22/96 

MW-088 
2/5/97 

MW-088 
6/18/98 

MW-089 
8/22/96 

MW-089 
2/5/97 

MW-089 
6/17/98 

MW-090 
2/10/97 

Benzoic acid < 1.7 - < 1.7 _ < 1.7 _ _ < 
1.7 

4-Chloro-3-methylphenol < 0,4 - < 0.4 _ < 0.4 _ < 0.4 
2-Chlorophenol < 0.5 - < 0.5 - < 0.5 _ < 

0.5 
2,4-Dichlorophenol < 3.9 - < 3.9 - _ < 3.9 

< 
3.9 

2,6-Dichlorophenol < 0.1 - < 0.1 _ _ < 0.1 
< 

0.1 
2,4-Dimethylphenol < 0.5 - < 0.5 _ _ < 0.5 

< 
0.5 
1.6 4,6-Dintao-2-methy iphenol < 1.6 < 1.6 1.6 _ K 

0.5 
1.6 

2,4-Dinitrophenot < 3.3 - < 3.3 - _ < 3.3 _ 3.3 
2-Methylphenol < 0,3 - < 0.3 - _ < 0.3 _ < 

0.3 
4-Methylphenol < 0.5 - < 0.5 < 0.5 _ 0.5 
2-Nitrophenol < 0,4 - < 0.4 - _ < 0.4 _ 0.4 
4-Nitrophenol < 0.7 - < 0,7 - _ < 0.7 _ _ 0.7 
Pentachlorophenol < 0.7 - < 0.7 _ _ < 0.7 _ < 0.7 
Phenol < 0.5 - < 0.5 - _ < 0.5 _ K 

0.5 
2,3,4,6-TetrachiwoofieriOi < 0.6 - < 0.6 _ < 0.6 _ K 

0.6 
2,4,5-Trichlorophenol < 3 - < 3 - _ < 3 _ _ < 

3 
2,4,6-Trichlorophenol < 0.3 < 0,3 - < 0.3 _ _ < 0.3 
Acenaphthene < 0.4 < 0.4 < 1 < 1 < 0.4 < 1 < 1 < 0.4 

< 
1 

Acenaphthylene < 0.4 <. 0,4 - < 1 < 0.4 _ < 1 < Q.4 
< 

1 
Acetophenone < 0.4 - < 0.4 - < 0.4 _ _ 0.4 
4-Aminobiphenyl < 0.7 - < 0.7 - < 0.7 - _ < 0.7 
Aniline < 0.5 < 0.5 - _ < 0.5 _ < 

0.5 
Anthracene < 0.4 < 1 < 0.4 < 1 < 1 < 0.4 < 1 < 1 < 0.4 

< 
1 

Benzidine < 2.7 - < 2.7 - _ < 2.7 _ _ < 2.7 
Benzo{a)anthracer.e < 0.5 < 1 < Q.5 < 1 < 1 < 0.5 < \ < 1 < 0.5 1 
Benzo(a)pyrene < 0.1 < 1 < 0.1 < 1 < 1 < 0.1 < 1 < 1 < 0.1 

< 
1 

Benzo(b)fluoranthene 0.5 < 1 < 0.5 < 1 < t < 0.5 < 1 < 1 0,5 
< Benzo(g,h,i)perylene < 0.3 < 1 < 0.3 < 1 < 1 < 0.3 < 1 < 1 0.3 
< 

1 
Benzo(k)fluoranthene < 0.7 < 1 < 0.7 < 1 < 1 < 0.7 < 1 < 1 < 0.7 1 
Benzyl alcohol < 0.5 - < 0,5 - „ < 0.5 _ _ < 

0.5 
Bis(2-chloroethoxy)mettiane < Q.4 - < 0.4 - _ < Q.4 _ < Q.4 
bis(2-Chloroethyl)ether < 0.5 - < 0.5 - < 0.5 _ _ < 0.5 
bis(2-Chloroisopropyl)ether < 1.9 - < 1.9 - _ <: 1,9 _ < 1.9 
bis{2-Ethylhe3fyl) phthalate < 0.6 - < 0.6 - _ < 0.6 _ 0.6 
4-Bromophertyl phenyl ether < 0.4 < 0,4 - _ < 0.4 _ < 0.4 
Butyl benzyl phthalate < 0.5 - < 0.5 < 0.5 _ < 0.5 
4-Chloroanilme < 0.4 < 0.4 _ < 0.4 

< 
0.4 

1 -Chloronaphthalene < 0.6 - < 0.6 - < 0.6 _ < 0.6 
2-Chloronaphthalene < 0.4 - < 0.4 - _ < 0.4 _ _ < 0.4 
4-Chlorophenyl phenyl ether < 0.5 < 0.5 _ _ < O.S _ _ < 0.5 _ Chrysene < 0.7 < i < 0.7 < 1 < 1 < 0.7 < 1 < 1 < 0.7 < 1 
Dibenz(aj)acridine < 0.5 - < 0.5 - _ < 0.5 _ _ < 0.5 
Dibenzo(a,h)anthracene < 0.3 < i < 0.3 < 1 < 1 < 0.3 < 1 < 1 < 0.3 

< 
1 

Dibenzofuran < 0.4 - < 0.4 - _ < 0.4 _ < 0.4 
1,2-Dichlorobenzene < 0.3 - < 0,3 - _ < 0.3 _ _ < 0.3 
1,3-Dichtorobenzene < 0.3 - < 0.3 _ _ < 0.3 _ _ < 

0.3 
1,4-DicWorobenzene < 0.5 - < 0.5 _ _ < 0.5 _ < 0.5 
3,3'-Dichlorobenzidine < 0.4 - < 0,4 - < 0.4 _ < 0.4 
Diethyiphthalate < 0.4 < 0.4 _ < 0.4 _ _ < 0.4 _ p-Dimethylaminoazobenzene < 0.4 - < 0.4 - < 0.4 - _ <: 0.4 _ 7,12-Dimethybenz(a)anthracene < 1.8 - < 1.8 - _ < 1.8 _ _ < 1.8 _ alpha, alpha-Dimethylphenethylamine < 0.1 - < 0.1 - _ < 0.1 < 0.1 _ Dimethyl phthalate < 0.4 - < 0.4 - _ < 0.4 _ < 0.4 
Di-n-butytphthalate < 0.4 - < 0.4 _ < 0.4 _ _ < 0.4 
2,4-Dinitrotoluene 0.5 < 0.5 - _ < 0.5 _ < 

0.5 
2,6-Dinitrotoluene < 0.5 - < 0.5 _ _ < 0.5 < 0.5 
Di-n-octylphthalate < 0.7 - < 0.7 - _ < 0.7 _ < 0.7 
Diphenylamine < 0.5 - < 0.5 - _ < 0.5 _ _ < 0.5 
1,2-Dtphenylhydrazine < 0.3 - < 0.3 - _ < 0.3 _ < 0.3 _ Fluoranthene < 0.5 < 1 < 0.5 < 1 < 1 < 0.5 < 1 < 1 < 0.5 1 
Fluorene < 0.6 < 1 < 0.6 < 1 1 < 0.6 1 1 < 0.6 1 
Hexachlorobenzene < 0.5 - < 0.5 - _ < 0.5 _ _ < 

0.5 
Hexachlorobutadiene < 0.5 - < 0.5 - _ < 0.5 

< 
0.5 

Hexachlorocyclopentadiene < 0.6 - < 0.6 - - < 0.6 - < 0.6 _ Hexachioroethane < 0.6 - < 0.6 - < 0.6 _ _ < 0.6 
lndeno( 1,2,3-ed)pyrene < 0.5 < J < 0.5 < 1 < 1 < 0.5 < 1 < 1 < 0.5 < 1 
Isophorone < 0.4 < 0.4 - < 0.4 _ _ < 0.4 
3-Methylcholanthrene < 0.4 - < 0.4 - _ < 0.4 _ _ < 0.4 
2-Methylnaphthalene < 0.5 < 1 < 0.5 < 1 • < 1 < 0.5 < 1 < 1 < 0.5 < 1 
Naphthalene < 0.4 < 1 < 0.4 < 1 1 < 0.4 < 1 < 1 < 0.4 < 1 
1-Naphthylamine < 1.5 - < 1.5 - - < 1.5 _ _ < 1.5 _ 2-Naphthylarnine < 1 - < 1 - - < 1 - - < 1 
2-Nitroaniline < 0.4 < 0.4 - _ < 0.4 < 0.4 
3-Nitroaniline < 0.9 - < 0.9 - < 0.9 0.9 _ 4-Nitroaniline < 0.8 - < 0.6 - < 0.8 _ _ < 0.8 
Nitrobenzene < 0.5 - < 0.5 - _ < 0.5 - _ < 0.5 
N-Nitrosodimethylamine < 1.2 - < 1.2 -- - < 1.2 - _ < 1.2 
N-Nitroso-di-n-butylamine < 1.1 - < 1.1 - - < 1.1 - _ < 1.1 _ N-Nitrosodiethyfamine < 10 - < 10 - < 10 _ < 10 
N-Nitrosodiphenylamine < 0.4 - < 0.4 - - < 0.4 - _ < 0.4 -N-Nitroso-di-n-propylamine < 0.4 < 0.4 - - < 0.4 - < 0.4 
N-Nitrosopiperidine < 0.8 - < 0.6 - _ < 0.8 - < 0.8 _ N-Nitrosopyrrolidine < 10 - < 10 - - < 10 - < 10 
Pentachlorobenzen e < 0.4 - < 0.4 - < 0.4 - - < 0.4 
Pentachloronitrobenzene < 5 - < 5 - _ < 5 _ < 5 _ Phenacetin < 0.4 - < 0,4 _ _ < 0.4 < 0.4 _ Phenanthrene < 0.4 < 1 < 0.4 < 1 < 1 < 0.4 < 1 < 1 < 0.4 1 
2-Picoline < 7.7 < 7.7 - _ < 7.7 _ < 7.7 
Pronamide < 0.4 < 0.4 - < 0.4 _ < 0.4 _ Pyrene < 0.5 < 1 < 0.5 < 1 < 1 < 0.5 < 1 < 1 < 0.5 < 1 
1,2,4,5-Tetrachlorobenzene < 0.4 - < 0.4 - _ < 0.4 _ < 0.4 _ 1,2,4-Trichlorobenzene < 0.6 - < 0.6 - _ < 0.6 _ _ < 0.6 _ 1 -Methylnaphthalene 0.3 < 1 < 0.3 < 1 < 1 < 0.3 < 1 < 1 < 0.3 < 1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit 
Not analyzed or not reported. 



A p p e n d i x C Page 10 of 12 

Historical SVOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID MW-090 MW-091 MW-094 MW-095 MW-095 MW-096 MW-096 MW-097 MW-097 MW-098 
Date Sampled 6/17/98 2/11/97 6/26/98 4/30/97 6/22/98 4/30/97 6/21/98 4/30/97 6/21/98 4/30/97 

Parameter 

Benzoic acid < 1.7 < 1.7 _ < 1.7 _ < 1.7 _ < 1.7 
4-Chloro-3-methylphenol 0.4 - < 0.4 _ < 0.4 _ < 0.4 < 0.4 
2-Chlorophenol < 0.5 - < 0.5 < 0.5 _ < 0.5 _ < 0.5 
2,4-Dichlorophenol < 3.9 < 3.9 < 3.9 < 3.9 _ < 3.9 
2,6-Dichlorophenol < 0.1 < 0.1 < 0.1 _ < 0.1 < 0.1 
2,4-Dimethylphenol < 0.5 < 0.5 - < 0.5 < 0.5 _ < 0.5 
4,6-Dinitro-2-methylphenol < 1.6 - < 1.6 - < 1.6 _ < 1.6 _ < 1.6 
2,4-Dinitrophenol < 3.3 < 3.3 - < 3.3 _ < 3.3 < 3.3 
2-Methylphenol < 0.3 - < 0.3 < 0.3 _ < 0.3 _ < 0.3 
4-Methylphenol < 0.5 < 0.5 - < 0.5 < 0.5 < 0.5 
2-Nitrophenol < 0.4 - < 0.4 - < 0.4 _ < 0.4 _ < 0.4 _ 4-Nitrophenol < 0.7 - < 0.7 - < 0.7 _ < 0.7 < 0.7 
Pentachlorophenol < 0.7 -- < 0.7 - < 0.7 - < 0.7 < 0.7 _ Phenol < 0.5 - < O.S - < 0.5 < 0.5 _ < 0.5 
2,3.4,6-Tetrachlorophenol < 0.6 - < 0.6 < 0.6 < 0.6 < 0.6 
2,4,5-Trichlorophenol < 3 - < 3 - < 3 < 3 _ < 3 
2,4,6-Trichlorophenol < 0.3 < 0.3 - < 0.3 - < 0.3 - < 0.3 _ Acenaphthene < 0.4 < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 
Acenaphthylene < 0.4 < < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 
Acetophenone < 0.4 - < 0.4 - < 0.4 - < 0.4 _ < 0.4 „ 

4-Aminobiphenyl < 0.7 - < 0.7 - < 0.7 < 0.7 < 0.7 _ Aniline < 0.5 - < 0.5 - < 0.5 -. < 0.5 _ < 0.5 _ Anthracene < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 
Benzidine < 2.7 - < 2.7 - < 2.7 _ < 2.7 „ <; 2.7 
Benzo(a)anthracene < 0.5 < 1 < 0.5 < < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 
Benzo(a)pyrene < 0.1 < i < 0.1 < < 0.2 < 1 < 0.1 < 1 < 0.1 < 1 
Benzo(b)fluoranthene < 0.5 < 1 < 0.5 < i < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 
Benzo(g,h,i)peryiene < 0.3 < i < 0.3 < i < 0.3 < 1 < 0.3 < 1 < 0.3 < 1 
Benzo(k)fluoranthene < 0.7 < i < 0.7 < i < 0.7 < 1 < 0.7 < 1 < 0.7 < 1 
Benzyl alcohol < 0.5 - < 0.5 - < 0.5 _ < 0.5 < 0.5 „ 

Bis(2-chloroethoxy)methane < 0.4 - < 0.4 - < 0.4 - < 0.4 „ < 0.4 
bis(2-Ch!oroethyl)ether < 0.5 - < 0.5 < 0.5 _ < 0.5 _ < 0.5 _ bis(2-Chloroisopropyl)ether < 1.9 - < 1.9 - / 1 9 - < 1.9 < 1.9 _ bis(2-Ethylhexyl) phthalate < 0.6 - < 0.6 - OO _ < 0.6 < 0.6 
4-Bromophenyl phenyl ether < 0.4 - < 0.4 - _ < 0.4 _ < 0.4 _ Butyl benzyl phthalate < 0.5 < 0.5 < 0.5 - < 0.5 < 0.5 
4-Chloroaniline < 0.4 - < 0.4 < 0.4 _ < 0.4 < 0.4 
1 -Chloronaphthalene < 0.6 _ < 0.6 _ < 0.6 _ < 0.6 < 0.6 
2-Chloronaphthalene < 0.4 - < 0.4 - < 0.4 < 0.4 _ < 0.4 _ 4-Chlorophenyl phenyl ether < 0.5 - < 0.5 - < 0.5 - < 0.5 - < 0.5 
Chrysene < 0.7 < 1 < 0.7 < i < 0.7 < 1 < 0.7 < 1 < 0.7 < 1 
Dibenz(a,j)acridine < 0.5 - < 0.5 - < 0.5 - < 0.5 - < 0.5 „ 

Dibenzo(a,h)anthracene < 0.3 < 1 < 0.3 < i < 0.3 < 1 < 0.3 < 1 < 0.3 < 1 
Dibenzofuran < 0.4 - < 0.4 _ < 0.4 _ < 0.4 _ < 0.4 
1,2-Dichlorobenzene < 0.3 < 0.3 _ < 0.3 _ < 0.3 < 0.3 
1,3-Dichlorobenzene < 0.3 - < 0.3 < 0.3 < 0.3 < 0.3 _ 1,4-Dichlorobenzene < 0.5 < 0.5 _ < O.S _ < 0.5 < 0.5 
3,3'-Dichlorobenzidine < 0.4 < 0.4 - < 0.4 _ < 0.4 _ < 0.4 _ Diethyiphthalate < 0.4 < 0.4 < 0.4 - < 0.4 < 0.4 _ p-Dimethylaminoazobenzene < 0.4 - < 0.4 - < 0.4 _ < 0.4 _ < 0.4 
7,12-Dimethybenz(a)anthracene < 1.8 < 1.6 < 1.8 - < 1.8 - < 1.8 _ alpha, alpha-Dimethylphenethylamine < 0.1 < 0.1 - < 0.1 _ < 0.1 < 0.1 
Dimethyl phthalate < 0.4 - < 0.4 - < 0.4 - < 0.4 < 0.4 _ Di-n-butylphthalate < 0.4 - < 0.4 - < 0.4 _ < 0.4 _ < 0.4 
2,4-Dinitrotoluene < 0.5 < 0.5 _ < 0.5 < 0.5 < 0.5 
2,6-Dinitrotoluene < 0.5 < 0.5 _ < 0.5 < 0.5 _ < O.S 
Di-n-octylphthalate < 0.7 - < 0.7 - < 0.7 - < 0.7 < 0.7 _ Diphenylamine < 0.5 < 0.5 - < 0.5 _ < 0.5 < 0.5 _ 1,2-Diphenylhydrazine < 0.3 _ < 0.3 - < 0.3 - < 0.3 _ < 0.3 ._ Fluoranthene < 0.5 < i < 0.5 < i < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 
Fluorene < 0.6 1 < 0.6 < 1 < 0.6 < 1 < 0.6 < 1 < 0.6 < 1 
Hexachlorobenzene < 0.5 - < 0.5 < 0.5 - < 0.5 _ < 0.5 _ Hexachlorobutadiene < 0.5 - < 0.5 < 0.5 _ < 0.5 _ < 0.5 _ Hexachlorocydopentadiene < 0.6 - < 0.6 _ < 0.6 < 0.6 < 0.6 
Hexachioroethane < 0.6 - < 0.6 - < 0.6 _ < 0.6 _ < 0.6 _ lndeno(1,2,3-cd)pyrene < 0.5 < 1 < 0.5 < i < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 
Isophorone < 0.4 - < 0.4 - < 0.4 _ < 0.4 < 0.4 
3-Methyicholanmrehe^-. 
2-Methylnaphthalene__/ 

(Naphthalene^ 

< 0.4 < 0.4 _ < 0.4 _ < 0.4 _ < 0.4 _ 3-Methyicholanmrehe^-. 
2-Methylnaphthalene__/ 

(Naphthalene^ < 0.5 < 0.5 < i < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 

3-Methyicholanmrehe^-. 
2-Methylnaphthalene__/ 

(Naphthalene^ < 0.4 < 0.4 < i < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 
1-Naphthylamine < 1.5 - < 1.5 - < 1.5 - < 1.5 - < 1.5 
2-Naphthylamine < 1 - < 1 - < 1 - < 1 < 1 
2-Nitroaniline < 0.4 - < 0.4 - < 0.4 _ < 0.4 _ < 0.4 _ 3-Nitroaniline < 0.9 < 0.9 _ < 0.9 _ < 0.9 < 0.9 
4-Nitroaniline < 0.8 - < 0.8 - < 0.8 < 0.8 - < 0.8 _ Nitrobenzene < 0.5 - < 0.5 - < 0.5 - < 0.5 < 0.5 _ N-Nitrosodimethylamine < 1.2 < 1.2 - < 1.2 - < 1.2 _ < 1.2 _ N-Nitroso-di-n-butylamine < 1.1 - < 1.1 - < 1.1 - < 1.1 - < 1.1 _ N-Nitrosodiethyiamine < 10 - < 10 - < 10 - < 10 < 10 _ N-Nitrosodiphenylamine < 0.4 - < 0.4 - < 0.4 < 0.4 < 0.4 
N-Nitroso-di-n-propylamine < 0.4 - 0.4 - < 0.4 _ 0.4 - < 0.4 
N-Nitrosopiperidine < O.B - < 0.8 - < 0.8 - < 0.8 - < 0.8 _ N-Nitrosopyrrolidine < 10 - < 10 - < 10 - < 10 _ < 10 
Pentachlorobenzene < 0.4 - < 0.4 - < 0.4 _ < 0.4 < 0.4 _ Pentachloronitrobenzene < 5 - < 5 < 5 - < 5 _ < 5 _ Phenacetin < 0.4 - < 0.4 < 0.4 - < 0.4 < 0.4 _ Phenanthrene < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 1 
2-Picoline < 7.7 - < 7.7 < 7.7 - < 7.7 _ < 7.7 
Pronamide < 0.4 - < 0.4 < 0.4 - < 0.4 - < 0.4 _ Pyrene < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 1 
1,2,4,5-Tetrachlorobenzene < 0.4 < 0.4 - < 0.4 < 0.4 - < 0.4 _ 1,2,4-Trichlorobenzene . 

d -Methylnaphth alene J < 0.6 - < 0.6 _ < 0.6 _ < 0.6 _ < 0.6 _ 1,2,4-Trichlorobenzene . 
d -Methylnaphth alene J * 0.3 * 0.3 < 1 - < 1 < 0.3 < 1 < 0.3 < 1 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Weil ID MW-098 MW-104 MW-104 MW-106 MW-106 MW-108 MW-108 MW-110 MW-111 PlPELINE_4 
Date Sampled I 6/29/98 7/17/97 6/21/98 2/11/97 6/18/98 7/18/97 6/22/98 6/30/98 6/29/98 8/2/91 

Parameter 
8/2/91 

Benzoic acid < 8.5 < 1.7 1.7 ._ < 1.7 < 8.5 < 1.7 
4-Chloro-3-methylphenol < 2 - < 0.4 < 0.4 _ < 0.4 < 2 < 0.4 
2-Chlorophenol < 3 - < 0.5 < 0.5 <; 0.5 < 3 < 0.5 
2,4-Dichlorophenol < 20 - < 3.9 - < 3.9 < 3.9 < 20 < 3.9 
2,6-Dichlorophenol < 0.5 - < 0.1 < 0.1 _ < 0.1 < 0.5 < 0.1 
2,4-Dimethylphenol < 3 - < 0.5 _ < 0.5 _ < 0.5 < 3 < 0.5 
4,6-Dinitro-2-methylphenoi < 8 - < 1.6 - < 1.6 < 1.6 < 8 < 1.6 
2,4-Dinitrophenol < 17 - < 3.3 < 3.3 _ < 3.3 < 17 < 3.3 
2-Methylphenol < 2 - < 0.3 < 0.3 _ < 0.3 < 2 < 0.3 
4-Methylphenol < 3 - < 0.5 < 0.5 < 0.5 < 3 < 0.5 
2-Nitrophenol < 2 - < 0.4 < 0.4 _ < 0.4 < 2 < 0.4 
4-Nitrophenol < 4 - < 0.7 - < 0.7 < 0.7 < 4 < 0.7 

^^Pentachlorophenol < 4 - < 0.7 - < 0.7 _ < 0.7 < 4 < 0.7 
Phenol f < 3 - < 0.5 < 0.5 _ < 0.5 < 0.5 

"2r3,4,6;Tetrachtorophenol < 3 < 06 - < 0.6 _ < 0.6 < 0.6 
2,4,5-Trichlorophenol < 15 - < 3 - < 3 _ < 3 < 15 < 3 
2,4,6-Trichlorophenol < 2 - < 0.3 - < 0.3 _ < 0.3 < 2 < 0.3 
Acenaphthene < 2 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 2 < 0.4 < 10 
Acenaphthylene < 2 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 2 < 0.4 
Acetophenone < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 
4-Aminobiphenyl < 4 - < 0.7 - < 0.7 - < 0.7 < 4 < 0.7 _ Aniline * 3 - < 0.5 _ < 0.5 _ < 0.5 < 3 < 0.5 
Anthracene 2 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 2 < 0.4 < 10 
Benzidine < 14 - < 2.7 - < 2.7 - < 2.7 < 14 < 2.7 
Benzo(a)anthracene < 3 < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 3 < 0.5 < 10 
Benza(a)pyrene < 0.1 < 1 < 0.1 < 1 < 0.1 < 1 < 0.1 < 0.1 < 0.1 < 10 
Benzo(b)fluoranthene < 3 < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 3 < 0.5 < 10 
Benzo(g,h,i)perylene < 2 < 1 < 0.3 < 1 < 0.3 < 1 < 0.3 < 2 < 0.3 < 10 
Benzo(k)fluoranthene < 4 < 1 < 0.7 < 1 < 0.7 < 1 < 0.7 < 4 < 0.7 < 10 
Benzyl alcohol < 3 < 0.5 - < 0.5 < 0.5 < 3 < 0.5 
Bis(2-chloroethoxy)methane < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 _ bis(2-Chloroethyl)ether 3 < 0.5 - < 0.5 _ < 0.5 < 3 < 0.5 
bis(2-Chloroisopropyl)ether < 9.5 < 1.9 < 1.9 _ < 1.9 < 9.5 < bis(2-Ethylhexyl) phthalate < 3 < 0.6 < 0.6 < 0.6 (o.7n _ 4-Bromophenyl phenyl ether < 2 - < 0.4 - < 0.4 < 0.4 < V o : 4 ^ 
Butyl benzyl phthalate < 3 - < 0.5 - < 0.5 _ < 0.5 < 3 < 0.5 _ 4-Chloroaniline < 2 - < 0.4 < 0.4 _ < 0.4 < 2 < 0.4 
1 -Chloronaphthalene < 3 - < 0.6 _ < 0.6 _ < 0.6 < 3 < 0.6 
2-Chloronaphthalene < 2 - < 0.4 - < 0.4 _ < 0.4 < 2 < 0.4 _ 4-Chlorophenyl phenyl ether < 3 -- < 0.5 - < 0.5 - < 0.5 < 3 < 0.5 
Chrysene < 4 < 1 < 0.7 < 1 < 0.7 < 1 < 0.7 < 4 < 0.7 < 10 
Dibenz(a,j)acridine < 3 - < 0.5 - < 0.5 - < 0.5 < 3 < 0.5 _ Dibenzo(a,h)anthracene < 2 < 1 < 0.3 < 1 < 0.3 < 1 < 0.3 < 2 < 0.3 < 10 
Dibenzofuran < 2 - < 0.4 < 0.4 _ < 0.4 < 2 < 0.4 
1,2-Dichlorobenzene < 2 - < 0.3 - < 0.3 _ < 0.3 < 2 <: 0.3 
1,3-Dichlorobenzene < 2 - < 0.3 - < 0.3 - < 0.3 < 2 < 0.3 
1,4-Dichlorobenzene 3 - < 0.5 < 0.5 _ < 0.5 < 3 < 0.5 
3,3'-Dichlorobenzidine 2 - < 0.4 - < 0.4 < 0.4 < 2 < 0.4 
Diethyiphthalate < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 
p-Dimethylaminoazobenzene < 2 - < 0.4 - < 0.4 _ < 0.4 < 2 < 0.4 
7,12-Dimethybenz(a)anthracene < 9 -- < 1.8 - < 1.8 - < 1.8 < 9 < 1.8 _ alpha, alpha-Dimethylphenethylamine < 0.5 - < 0.1 - < 0.1 _ < 0.1 < ,0 :5~- , < 0.1-
Dimethyl phthalate < 2 - < 0.4 - < 0.4 < 0.4 
Di-n-butylphthalate < 2 - < 0.4 < 0.4 _ < 0.4 
2,4-Dinitrotoluene < 3 - < 0.5 < 0.5 _ < 0.5 < 3 < \.J 

2,6-Dinitrotoluene < 3 - < 0.5 - < 0.5 _ < 0.5 < 3 < 0.5 
Di-n-octylphthaiate < 4 < 0.7 - < 0.7 - < 0.7 < 4 < 0.7 
Diphenylamine < 3 - < 0.5 - < 0.5 _ < 0.5 < 3 < 0.5 
1,2-Diphenylhydrazine < 2 -- < 0.3 - < 0.3 < 0.3 < 2 < 0.3 
Fluoranthene < 3 < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 3 < 0.5 < 10 
Fluorene < 3 < 1 < 0.6 1 < 0.6 < 1 < 0.6 < 3 < 0.6 < 10 
Hexachlorobenzene < 3 - < 0.5 - < 0.5 - < 0.5 < 3 < 0.5 
Hexachlorobutadiene < 3 - < 0.5 - < 0.5 _ < 0.5 < 3 < 0.5 _ Hexachlorocyclopentadiene < 3 - < 0.6 - < 0.6 - < 0,6 < 3 < 0.6 
Hexachioroethane < 3 - < 0.6 - < 0.6 _ < 0.6 < 3 < 06 _ lndeno(1,2,3-cd)pyrene < 3 < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 3 < 0.5 < 10 
Isophorone < 2 - < 0.4 - < 0.4 _ < 0.4 < 2 < 0.4 __ ,-3rMethylcholanthrene < - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 ._ ^2-MethyTnaphth alene < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 0.5 _ Naphthalene i- ^ < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 0.4 < 10 
1-Naphthylamine < 7.5 - < 1.5 - < 1.5 - < 1.5 S T < 1.5 
2-Naphthylamine < 5 - < 1 - < 1 _ < 1 < 5 < 1 
2-Nitroaniline < 2 - < 0.4 < 0.4 - < 0.4 < 2 < 0.4 __ 3-Nitroaniline < 5 - < 0.9 - < 0.9 - < 0.9 < 5 <: 0.9 
4-Nitroaniline < 4 - < 0.8 - < 0.8 - < 0.8 < 4 < 0.8 __ Nitrobenzene < 3 - < 0.5 - < 0.5 _ < 0.5 < 3 < 0.5 _ N-Nitrosodimethylamine < 6 < 1.2 - < 1.2 - < 1.2 < 6 < 1.2 _ N-Nitroso-di-n-butylamine < 5.5 - < 1.1 - < 1.1 - < 1.1 < 5.5 < 1.1 _ N-Nitrosodiethylamine < 50 - < 10 - < 10 - < 10 < 50 < 10 
N-Nitrosodiphenylamine < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 -N-Nitroso-di-n-propyiamine < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 
N-Nitrosopiperidine < 4 - < 0.8 - < 0.8 - < 0.8 < 4 < 0.8 
N-Nitros opy rroi i di n e < 50 - < 10 - < 10 - < 10 < 50 < 10 _ Pentachlorobenzene < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 
Pentachloronitrobenzene < 25 < 5 - < 5 < 5 < 25 < 5 _ Phenacetin 

< 

2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 _ Phenanthrene < 2 < 1 < 0.4 < 1 < 0.4 < 1 < 0.4 < 2 < 0.4 < 10 
2-Picoline < 39 < 7.7 - < 7.7 - < 7.7 < 39 < 7.7 
Pronamide < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 _ Pyrene < 3 < 1 < 0.5 < 1 < 0.5 < 1 < 0.5 < 3 < 0.5 < 10 
1,2,4,5-Tetrachlorobenzene < 2 - < 0.4 - < 0.4 - < 0.4 < 2 < 0.4 
1,2,4£Tnchlorobenzene 

£l-MethylnaphmalentO < _ < 0.6 _ < 0.6 < 0.6 3 < 0.6 1,2,4£Tnchlorobenzene 
£l-MethylnaphmalentO < 1 < 0.3 < t < 0.3 < 1 < 0.3 < 0.3 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Historical SVOC Analytical Data 
May 1991 - October 1998 

Marathon Oil Company, Indian Basin Remediation Project, Eddy County, New Mexico 

Well ID! SUMP-16A SUMP-16A SW-01 SW-01 SW-02 SW-03 TH-A11 UIHS_ARROYO 
Date Sampled i 

Parameter 
9/21/91 9/26/91 12/10/97 6/30/98 6/24/98 6/24/98 9/21/91 6/26/98 

Benzoic acid _ < 1.7 < 1.7 < 1.7 _ < 1.7 
4-Chloro-3-methylphenol - - - < 0.4 < 0.4 < 0.4 _ < 0.4 
2-Chlorophenol - - < 0.5 < 0.5 < 0.5 - < 0.5 
2,4-Dichlorophenol - - - < 3.9 < 3.9 < 3.9 - < 3.9 
2,6-Dichlorophenol - - - < 0.1 < 0.1 < 0.1 - < 0.1 
2,4-Dimethylphenol - - < 0.5 < 0.5 < 0.5 < 0.5 
4,6-Dinitro-2-methylphenol - - - < 1.6 < 1.6 < 1.6 - < 1.6 
2,4-Dinitrophenol - - < 3.3 < 3.3 < 3.3 < 3.3 
2-Methylphenol - - - < 0.3 < 0.3 < 0.3 - < 0.3 
4-Methylphenol -- - - < 0.5 < 0.5 < 0.5 - < 0.5 
2-Nitrophenol - - - < 0.4 < 0.4 < 0,4 - < 0.4 
4-Nitrophenol - < 0.7 < 0.7 < 0.7 < 0.7 
Pentachlorophenol ] - - < 0.7 < 0.7 < 0.7 - < 0.7 
Phenol ! < 50 < 50 < 5 < 0.5 < 0.5 < 0,5 < 50 < 0.5 
2,3,4,6-Tetrachlorophenol -- - - < 06 < 0.6 < 06 < 0.6 
2,4,5-Trichlorophenol - - - < 3 < 3 < 3 - < 3 
2,4,6-Trichlorophenol 1 

- - - < 0.3 < 0.3 < 0.3 - < 0.3 
Acenaphthene - - (Fl < 0.4 < 0.4 < 0.4 - < 0.4 
Acenaphthylene - - < S—' < 0.4 < 0.4 < 0.4 - < 0.4 
Acetophenone - -- < 0.4 < 0.4 < 0.4 - < 0.4 
4-Aminobiphenyl - - < 0,7 < 0.7 < 0.7 - < 0.7 
Aniline - - - < 0.5 < 0.5 < O.S - < 0,5 
Anthracene - - < 1 < 0.4 < 0.4 < 0.4 - < 0.4 
Benzidine - - - < 2.7 < 2.7 < 2.7 _ < 2,7 
Benzo(a)anthracene - - < i < 0.5 < 0.5 < 0,5 - < 0.5 
Benzo(a)pyrene - - < 0.7 < 0.1 < 0.1 < 0.1 - < 0.1 
Benzo(b)fluoranthene - - < 1 < 0.5 < 0.5 < 0.5 - < 0.5 
Benzo(g,h,i)perylene - - < 1 < 0.3 < 0.3 < 0.3 - < 0.3 
Benzo(k)fluoranthene - - < 1 < 0.7 < 0.7 < 0.7 - < 0.7 
Benzyl alcohol - - < 0.5 < 0.5 < 0.5 - < 0.5 
Bis(2-chloroethoxy)methane - - - < 0.4 < 0.4 < 0.4 - < 0.4 
bis(2-Chloroethyl)ether - - - < 0.5 < 0.5 < 0.5 - < 0.5 
bis(2-Chloroisopropyl)ether - - - < 1.9 < 1.9 < 1.9 - 1.9 
bis(2-Ethylhexyl) phthalate ; - - - /0~93"-> < 0.6 < 0.6 - < 0.6 
4-Bromophenyl phenyl ether - - - 0 : 4 - ^ < 0.4 < 0.4 - < 0.4 
Butyl benzyl phthalate - - - < 0.5 < 0.5 < 0.5 - < 0.5 
4-Chloroaniline , - - < 0.4 < 0.4 < 0.4 _ < 0.4 
1-Chloronaphthalene - - - < 0.6 < 0.6 < 0.6 - < 0.6 
2-Chloronaphthalene j - - - < 0.4 < 0.4 < 0.4 - < 0.4 
4-Chlorophenyl phenyl ether ! - - - < 0.5 < 0.5 < 0.5 - < 0,5 
Chrysene - - < 1 < 0.7 < 0,7 < 0.7 - < 0.7 
Dibenz(a,j)acridine : - - - < 0.5 < 0.5 < 0.5 - < 0.5 
Dibenzo(a,h)anthracene i -- - < 1 < 0.3 < 0.3 < 0.3 - < 0.3 
Dibenzofuran - - - < 0.4 < 0.4 < 0.4 _ < 0.4 
1,2-Dichlorobenzene | - - - < 0,3 < 0,3 < 0.3 - < 0.3 
1,3-Dichlorobenzene - - - < 0.3 < 0.3 < 0.3 - < 0.3 
1,4-Dichlorobenzene \ - - < 0,5 < 0.5 < 0.5 < 0.5 
3,3'-Dichlorobenzidine - - - < 0.4 < 0.4 < 0,4 - < 0.4 
Diethyiphthalate - - - < 0.4 < 0.4 < 0.4 - < 0.4 
p-Dimethylaminoazobenzene - - -- < 0.4 < 0.4 < 0.4 - < 0.4 
7,12-Di methybenz(a)anthracene - - - < 1.8 < 1.8 < 1.8 - < 18 
alpha, alpha-Dimethyiphenethylamine - - - < 0.1 < 0.1 < 0.1 - < 0.1 
Dimethyl phthalate - - -- < 0.4 < 0.4 < 0.4 - < 0.4 
Di-n-butylphthalate - - - < 0.4 < 0.4 < 0.4 - < 0.4 
2,4-Dinitrotoluene - - - < 0.5 < 0.5 < 0.5 - < 0.5 
2,6-Dinitrotoluene - - - < 0.5 < 0.5 < 0.5 - < 0.5 
Di-n-octylphthalate - - < 0.7 < 0.7 < 0.7 - < 0.7 
Diphenylamine - - - < 0.5 < 0.5 < 0.5 - < 0.5 
1,2-Diphenylhydrazine - - - < 0.3 < 0.3 < 0.3 - < 0.3 
Fluoranthene - - < 1 < 0.5 < 0.5 < 0.5 - < 0.5 
Fluorene - - < 1 < 0.6 < 0.6 < 0.6 - < 0.6 
Hexachlorobenzene - - - < 0.5 < 0.5 < 0.5 - < 0,5 
Hexachlorobutadiene - - - < 0.5 < 0.5 < 0.5 _ < 0.5 
Hexachlorocyclopentadiene - - - < 0.6 < 0.6 < 0.6 - < 0.6 
Hexachioroethane - - - < 0.6 < 0.6 < 0,6 - < 0.6 
lndeno(1,2,3-cd)pyrene - - < 1 < 0.5 < 0.5 < 0.5 - < 0.5 
Isophorone - - - < 0.4 < 0.4 < 0.4 - < 0.4 
3-Methylcholanthrene - - - < 0.4 < 0.4 < 0.4 - < 0.4 
2-Methylnaphthalene - - < 1 < 0.5 < 0.5 < 0.5 - < 0.5 
Naphthalene - - < 1 < 0.4 < 0.4 < 0.4 - 0.4 
1 -Naphthylamine - - - < 1.5 < 1.5 < 1.5 - < 1.5 
2-Naphthylamine - - - < 1 < 1 < 1 - < 1 
2-Nitroaniline i - - - < 0.4 < 0.4 < 0.4 - < 0.4 
3-Nitroaniline - - - < 0.9 < 0.9 < 0.9 - < 0.9 
4-Nitroaniline - - -- < 0.6 < 0.8 < 0.8 - < 0.8 
Nitrobenzene - - < 0.5 < 0.5 < 0.5 - < 0.5 
N-Nitrosodimethylamine - - < 1,2 < 1.2 < 1.2 - < t.2 
N-Nitroso-di-n-butylamine | - - - < 1.1 < 1.1 < 1.1 - < 1.1 
N-Nitrosodiethylamine | - - - < 10 < 10 < 10 - < 10 
N-Nitrosodiphenylamine - - - < 0.4 < 0.4 < 0.4 ~ < 0.4 
N-Nitroso-di-n-propylamin e - - - < 0.4 < 0.4 < 0.4 - < 0.4 
N-Nitrosopiperidine : - - - < 0.8 < 0.8 < 0.8 - < 0.6 
N-Nitrosopyrrolidine - - - < 10 < 10 < 10 - < 10 
Pentachlorobenzene - - < 0.4 < 0.4 < °S - < 0.4 
Pentachloronitrobenzene - - - < 5 < 5 < 5* - < 5 
Phenaceo'n - - - < 0.4 < 0.4 < 0.4 - < 0.4 
Phenanthrene - - < 1 < 0.4 < 0.4 < 0.4 - < 0.4 
2-Picoline - - - < 7.7 < 7.7 < 7.7 - < 7.7 
Pronamide - - - < 0,4 < 0.4 < 0.4 - < 0.4 
Pyrene - - < 1 < 0,5 < 0.5 < 0.5 < 0.5 
1,2,4,5-Tetrachlorobenzene - - - < 0.4 < 0.4 < 0.4 - < 0.4 
1,2,4-Trichlorobenzene - - - < 0.6 < 0.6 < 0.6 - < 0.6 
1 -Methylnaphthalene - - < 1 < 0.3 < 0.3 < 0.3 - < 0.3 

Notes: 
Concentrations listed in micrograms per liter (ug/L). 
SVOC Semi-Volatile Organic Compound 

< Constituent not detected above noted laboratory detection limit. 
Not analyzed or not reported. 
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Appendix D 

BTEX Concentration Trend Plots 
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Appendix E 

Laboratory Analytical Reports 



Laboratory Analytical Report 
Quarterly Groundwater Sampling 
Event, October 1998 



w ptW Ôt 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

CLIENT : MARATHON OIL COMPANY PINNACLE ID : 810048 
PROJECT # : 104332.40 DATE RECEIVED : 10/13/98 
PROJECT NAME : INDIAN BASIN REMEDIATION REPORT DATE : 11/5/98 
AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 Dl H20 AQUEOUS 10/11/98 
02 INT RB AQUEOUS 10/11/98 
03 MW-63 AQUEOUS 10/11/98 
04 MW-63RB AQUEOUS 10/11/98 
05 MW-111 AQUEOUS 10/11/98 
06 MW-111RB AQUEOUS 10/11/98 
07 MW-89 AQUEOUS 10/11/98 
08 MW-89RB AQUEOUS 10/11/98 
09 MW-66 AQUEOUS 10/11/98 

MW-66RB AQUEOUS 10/11/98 

w MW-61 A AQUEOUS 10/11/98 
12 MW-61 ARB AQUEOUS 10/11/98 
13 MW-88 AQUEOUS 10/11/98 
14 MW-88RB AQUEOUS 10/11/98 
15 MW-71 AQUEOUS 10/11/98 
16 MW-71 RB AQUEOUS 10/12/98 
17 MW-87ARB AQUEOUS 10/12/98 
18 MW-87 AQUEOUS 10/12/98 
19 MW-87RB AQUEOUS 10/12/98 
20 MW-60 AQUEOUS 10/12/98 
21 MW-60RB AQUEOUS 10/12/98 
22 MW-95 AQUEOUS 10/12/98 
23 MW-95RB AQUEOUS 10/12/98 
24 MW-97 AQUEOUS 10/12/98 
25 MW-97RB AQUEOUS 10/12/98 
26 MW-96 AQUEOUS 10/12/98 
27 MW-82 AQUEOUS 10/12/98 
28 MW-68 AQUEOUS 10/12/98 
29 TRIP BLANK AQUEOUS 10/1/98 

Printed: 11/30/98: 11:25 AM Conffdanllal f i r . I1004I.XLS; COVERCP 



Environmental Services Laboratory, Inc. E s L 
I7400 SW Upper Boones Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Kim McNeill 
Pinnacle Laboratories 
2709-D Pan American Fwy NE 
Albucjuerque, NM 87107 

Date: 11/18/1998 
ESL Account No.: 90147 
ESL Job Number: 98.02179 

Project: 
Location: 

810048 / MOC 

Sample analysis i n support of the project referenced above has 
been completed and results are presented on the following pages. 
Should you have questions regarding procedures or results, please 
f e e l welcome to contact Client Services. 

Sample Matrix Oate Date 

Number Sample Description Type Taken Received 

107186 810048-03 (MW-63) Water 10/11/1998 10/14/1998 
107187 810048-15 (MW-71) Water 10/11/1998 10/14/1998 

107188 810048-18 (MW-87) Water 10/12/1998 10/14/1998 

107189 810048-22 (MW-95) Water 10/12/1998 10/14/1998 

107190 810048-24 (MW-97) Water 10/12/1998 10/14/1998 

107191 810048-27 (MW-82) Water 10/12/1998 10/14/1998 

107192 810048-28 (MW-68) Water 10/12/1998 10/14/1998 

Approved by\: 

Andi 
Project Manager 
ESL, INC. 

Tefcmiica 
ESL, INC 

The results from these samples r e l a t e only to the items tested. 
This report s h a l l not be reproduced, except i n f u l l , without the 
w r i t t e n approval of the laboratory. 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



ANALYTICAL REPORT 
Kim McNeill 11/18/1998 
Pinnacle Laboratories Job No.: 98.02179 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Page: 2 

Proj e c t Name: 810048 / MOC 
Date Received: 10/14/1998 

Sample Number 

107186 

Sample Description 

810048-03 (MW-63) 

PARAMETERS 
Sulfate 

METHODS 

375.4 

RESULTS 

28.1 

REPORT LIMIT 

5.0 

UNITS 

mg/L 

DATE ANALYZED 

11/18/1998 

FLAG 

Sample Number 

107187 
Sample Description 

810048-15 (MW-71) 

PARAMETERS 
Sulfate 

METHODS 
375.4 

RESULTS 

550 

REPORT LIMIT 

250 

UNITS 

mg/L 
DATE ANALYZED 

11/18/1998 

FLAG 

DIL 

Sample Number 

107188 

S< 
'ARAMETERS 

Sulfate 

Sample Description 
810048-18 (MW-87) 

METHODS 

375.4 

RESULTS 

260 

REPORT LIMIT 

250 

UNITS 

mg/L 
DATE ANALYZED 

11/18/1998 

FLAG 

DIL 

Sample Number 

107189 

Sample Description 

810048-22 (MW-95) 

PARAMETERS 

\ Sulfate 
METHODS 

375.4 

RESULTS 

19 

REPORT LIMIT 

5.0 

UNITS 

mg/L 
DATE ANALYZED 

11/18/1998 

FLAG 

Sample Number 

107190 

Sample Description 

810048-24 (MW-97) 

PARAMETERS 

Sulfate 

METHODS 

375.4 

RESULTS 

200 

REPORT LIMIT 

50.0 

UNITS 

mg/L 

DATE ANALYZED 

11/18/1998 
FLAG 

DIL 

Sample Number 

107191 
Sample Description 

810048-27 (MW-82) 

PARAMETERS 

Sulfate 
METHODS 

375.4 

RESULTS 

190 

REPORT LIMIT 

50.0 

UNITS 

mg/L 

DATE ANALYZED 

11/18/1998 
FLAG 

DIL 

A sample result of ND indicates the parameter was Not Detected at the reporting l i m i t , 

mg - ppm ug - ppb su - standard units 

Environmental Services Laboratory. Inc.(503) 670-8520 (503) 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



ANALYTICAL REPORT 
Kim McNeill 11/18/1998 
Pinnacle L a b o r a t o r i e s Job No.: 98.02179 
2709-D Pan American Fwy NE 
Albucjuerque, NM 87107 Page: 3 

Pro j e c t Name: 810048 / MOC 
Date Received: 10/14/1998 

Sample Number Sample Description 

107192 810048-28 (MW-68) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED FLAG 

Sulfate 375.4 70 50.0 mg/L 11/18/1998 DIL 

A sample result of ND indicates the parameter was Not Detected at the reporting l i m i t , 

mg - ppm ug - ppb su • standard units 

Environmental Services Laboratory. Inc.(503) 670-8520 (503) 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



QUALITY CONTROL REPORT 
CONTINUING CALIBRATION VERIFICATION 

Pinnacle L a b o r a t o r i e s Date: 11/18/1998 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02179 

Contact : Kim M c N e i l l 
P r o j e c t : 810048 / MOC 

CCV 

True Concentration Percent Date 

Analyte Concentration Found Recovery Analyzed 

Sulfate 139 136 97.8 11/18/1998 

CCV - Continuing Calibration V e r i f i c a t i o n 

Environmental Services Laboratory, Inc. (503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



QUALITY CONTROL REPORT 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

Pinnacle Labora to r i e s 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 

Date: 11/18/1998 

Job Number: 98.02179 

Contact : 
P r o j e c t : 

Kim M c N e i l l 
810048 / MOC 

Analyte 

Matrix MSD 

Spike Sample Spike Percent MSD Spike Percent MS/MSD 

Result Result Amount Units Recovery Result Amount Units Recovery RPD Flags 

Sulfate 82.4 28.1 50.0 mg/L 108.6 77.0 50.0 mg/L 97.8 

QC Samples 

NOTE: Matrix Spike Samples may not be samples from t h i s job. 

MS « Matrix Spike 

MSD - Matrix Spike Duplicate 

RPD = Relative Percent Difference 

d i l . - Diluted Out 

Environmental Services Laboratory, Inc. (503)670-8520 (503) 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Portland, OR 97224 



T CONTROL REPORT 
BLANKS 

Pinnacle Laboratories Date: 11/18/1998 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02179 

Contact: Kim McNeill 
P r o j e c t : 810048 / MOC 
Location: 

Blank Report Date 

Analyte Analysis Limit Units Analyzed 

Sulfate ND 5.0 mg/L 11/18/1998 

Environmental Services Laboratory, Inc.(503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Portland, OR 97224 



ITY CONTROL REPORT 
DUPLICATES 

Pinnacle Laboratories Date: 11/18/1998 
2709-D Pan American Fwy NE 
Albucruerque, NM 87107 Job Number: 98.02179 

Contact: Kim McNeill 
P r o j e c t : 810048 / MOC 

Original Duplicate Date 

Analyte Analysis Analysis Units RPD Analyzed Flag 

Sulfate 28.1 29.3 mg/L 4.2 11/18/1998 

NOTE: Duplicates may not be samples from t h i s job. 

RPD - Relative Percent Difference 



FLAG GLOSSARY 

A This sample does noc have a ty p i c a l gasoline pattern. 

Bl This sample does noc have a ty p i c a l diesel pattern. 

B Analyte found i n the associated blank as well as the sample. 

C The sample contains a l i g h t e r hydrocarbon than gasoline. 

CN See case narrative 

CS Outside control l i m i t s or unusual matrix; see case narrative. 

• The sample extends to a heavier hydrocarbon range than gasoline, 

d Results on a dry weight basis 

DIL Result was calculated from d i l u t i o n . 

E The sample extends to a l i g h t e r hydrocarbon range Chan diesel. 

F The sample extends to a heavier hydrocarbon range than diesel. 

G The positive result f o r gasoline i s due to single component comcamination. 

H The sample extends to a l i g h t e r hydrocarbon range than o i l . 

I The o i l pattern f o r t h i s sample i s not t y p i c a l . 

J The result f o r t h i s compound i s an estimated concentration. 

L The LCS recovery exceeded control l i m i t s . See the LCS page of t h i s report. 

LM The LCS recovery exeeded control l i m i t s ; the MS/MSD were i n control validating the batch. 

M MS and/or MSD percent recovery exceeds control l i m i t s . 

MD Unable to calculate MS/MSD recovery due to high amount of analyte; greater than 4 times spike l e v e l . 

MR The MS/MSD RPD i s greater than method c r i t e r a . The sample waa re-extracted and re-analyzed with similar results 

indicating a non-homogeneous sample. 

MM The Matrix Spike exceeded control l i m i t s ; LCS was i n control v a l i d a t i n g the batch. 

MI Outside control l i m i t s due to matrix interference. 

N Manual integration performed on sample f o r qua n t i f i c a t i o n . 

N/A Not Applicable. 

NC Not calcuable. 

NO Not Analyzed. 

P A post digestion spike was analyzed, and recoveries were within control l i m i t s . 

Q Detection l i m i t s elevated due to sample matrix. 

QI Detection l i m i t s elevated due to high levels of non-target compounds. Sample(s) run at a d i l u t i o n . 

R The duplicate RPD was greater than 20%. The sample waa re-extracted and re-analyzed with similar results. This 

indicates a matrix interference i n the sample, l i k e l y a non-homogeneity of the sample. 

Rl The duplicate RPD was greater than 20%. Visual inspection showed the sample to be non-homogeneous. 

RD RPD not applicable f o r results less than f i v e times the reporting l i m i t . 

RH The Relative Percent Difference (RPD) between two columns was greater than 40%, the higher r e s u l t was reported. 

RL The Relative Percent Difference (RPD) between two columns was greater than 40%, the lower result was reported due to 

obvious interference with the higher r e s u l t . 

RP MS/MSD RPD i s greater than 20% 

SR Surrogate recovery outside control l i m i t s . See the surrogate page of the report. 

SD Unable to quanticace surrogate due to sample d i l u t i o n . 

SC Sample not provided to laboratory i n proper sampling container. 

V V o l a t i l e analysis was requested, sample container received with headspace. 

XI The duplicate RPD was greater than 20%. Due Co i n s u f f i c i e n t sample, re-analysis was not possible. 

X Sample was analyzed outside recommended holding times. 

Y The result f o r t h i s parameter was greater than the TCLP regulatory l i m i t . 

Z The pattern seen f o r Che parameter being analyzed i s not t y p i c a l . 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

Pinnacle Lab ID number 810048 
November 05, 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name INDIAN BASIN REMEDIATION 
Project Number 104332.40 

Attention: PAUL PEACOCK 

On 10/13/98 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a 
request to analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses and the quality control 
data, which follow each set of analyses, are enclosed. 

EPA method 8021 was performed by Pinnacle Laboratories, Inc., Albuquerque, NM. 

EPA methods 8310 and 376.1 were performed by Severn Trent (FL) Inc., Pensacola, FL. 

All other parameters were performed by ESL (OR) Inc., Durham, OR. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill H. Mitchell Rubenstein, Ph. D. 
Project Manager ' General Manager 

MR: mt 

Enclosure 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

CLIENT : MARATHON OIL COMPANY PINNACLE ID : 810048 
PROJECT # : 104332.40 DATE RECEIVED : 10/13/98 
PROJECT NAME : INDIAN BASIN REMEDIATION REPORT DATE : 11/5/98 
AEN DATE 
ID.# CLIENT DESCRIPTION MATRIX COLLECTED 
01 Dl H20 AQUEOUS 10/11/98 
02 INT RB AQUEOUS 10/11/98 
03 MW-63 AQUEOUS 10/11/98 
04 MW-63RB AQUEOUS 10/11/98 
05 MW-111 AQUEOUS 10/11/98 
06 MW-111RB AQUEOUS 10/11/98 
07 MW-89 AQUEOUS 10/11/98 
08 MW-89RB AQUEOUS 10/11/98 
09 MW-66 AQUEOUS 10/11/98 

m MW-66RB AQUEOUS 10/11/98 

w MW-61 A AQUEOUS 10/11/98 
12 MW-61 ARB AQUEOUS 10/11/98 
13 MW-88 AQUEOUS 10/11/98 
14 MW-88RB AQUEOUS 10/11/98 
15 MW-71 AQUEOUS 10/11/98 
16 MW-71RB AQUEOUS 10/12/98 
17 MW-87ARB AQUEOUS 10/12/98 
18 MW-87 AQUEOUS 10/12/98 
19 MW-87RB AQUEOUS 10/12/98 
20 MW-60 AQUEOUS 10/12/98 
21 MW-60RB AQUEOUS 10/12/98 
22 MW-95 AQUEOUS 10/12/98 
23 MW-95RB AQUEOUS 10/12/98 
24 MW-97 AQUEOUS 10/12/98 
25 MW-97RB AQUEOUS 10/12/98 
26 MW-96 AQUEOUS 10/12/98 
27 MW-82 AQUEOUS 10/12/98 
28 MW-68 AQUEOUS 10/12/98 
29 TRIP BLANK AQUEOUS 10/1/98 

P r i n t * : 11/5/9»:$:1«AM Confidential F H * I I O M U O S : COVEREP 

# 1 * 0 ; 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I. D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 Dl H20 AQUEOUS 10/11/98 NA 10/15/98 1 
02 INT RB AQUEOUS 10/11/98 NA 10/15/98 1 
04 MW-63 AQUEOUS 10/11/98 NA 10/15/98 1 
PARAMETER DET. LIMIT UNITS 01 02 04 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

^ H Y L B E N Z E N E 
^ P f A L XYLENES 

0.5 UG/L < 0.5 < 0.5 < 0.5 ^ H Y L B E N Z E N E 
^ P f A L XYLENES 0.5 UG/L 45 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS (80 

119 
120 ) 

118 105 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
05 MW-63RB AQUEOUS 10/11/98 NA 10/16/98 1 

06 MW-111 AQUEOUS 10/11/98 NA 10/16/98 1 
07 MW-111RB AQUEOUS 10/11/98 NA 10/16/98 1 
PARAMETER DET. LIMIT UNITS 05 06 07 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

• H Y L B E N Z E N E 0.5 UG/L < 0.5 < 0.5 < 0.5 
^ V T A L XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 112 112 117 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 



#P#CO; 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

: EPA 8021 MODIFIED 
: MARATHON OIL COMPANY 
: 104332.40 
: INDIAN BASIN REMEDIATION 

PINNACLE I.D.: 810048 

SAMPLE 
ID.# CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

08 MW-89RB 
09 MW-66 
10 MW-66RB 

AQUEOUS 
AQUEOUS 
AQUEOUS 

10/11/98 
10/11/98 
10/11/98 

NA 
NA 
NA 

10/16/98 
10/16/98 
10/16/98 

1 
1 
1 

PARAMETER DET. LIMIT UNITS 08 09 10 
BENZENE 
TOLUENE 
MYYLBENZENE 
f ^ A L XYLENES 

0.5 
0.5 
0.5 
0.5 

UG/L 
UG/L 
UG/L 
UG/L 

< 0.5 
< 0.5 
< 0.5 
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 8 0 - 120) 

112 112 110 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 

ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

11 MW-61 A AQUEOUS 10/11/98 NA 10/19/98 5 

12 MW-61 ARB AQUEOUS 10/11/98 NA 10/16/98 1 

13 MW-88 AQUEOUS 10/11/98 NA 10/16/98 1 

PARAMETER DET. LIMIT UNITS 11 12 13 
BENZENE 0.5 UG/L 4.5 < 0.5 < 0.5 

TOLUENE 0.5 UG/L 15 < 0.5 < 0.5 

fc-HYLBENZENE 0.5 UG/L 22 < 0.5 < 0.5 

W i T M . XYLENES 0.5 UG/L 61 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 120 ) 

124* 112 111 

CHEMIST NOTES: *= HIGH SURROGATE RECOVERY DUE TO MATRIX EFFECT. 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I. D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
14 MW-88RB AQUEOUS 10/11/98 NA 10/16/98 1 
15 MW-71 AQUEOUS 10/11/98 NA 10/19/98 1 
16 MW-71 RB AQUEOUS 10/12/98 NA 10/16/98 1 
PARAMETER DET. LIMIT UNITS 14 15 16 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

^ H Y L B E N Z E N E 0.5 UG/L < 0.5 < 0.5 < 0.5 
^ r T A L XYLENES 0.5 UG/L < 0.5 < 0.5 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

110 107 115 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I. D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
17 MW-87ARB AQUEOUS 10/12/98 NA 10/16/98 1 
18 MW-87 AQUEOUS 10/12/98 NA 10/16/98 1 
19 MW-87RB AQUEOUS 10/12/98 NA 10/16/98 1 
PARAMETER DET. LIMIT UNITS 17 18 19 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

^ H Y L B E N Z E N E 0.5 UG/L < 0.5 < 0.5 < 0.5 
^ ^ T A L XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 120 116 117 
SURROGATE LIMITS ( 8 0 - 120) 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
20 MW-60 AQUEOUS 10/12/98 NA 10/16/98 1 
21 MW-60RB AQUEOUS 10/12/98 NA 10/16/98 1 
23 MW-85RB AQUEOUS 10/12/98 NA 10/16/98 1 
PARAMETER DET. LIMIT UNITS 20 21 23 
BENZENE 0.5 UG/L < 0.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 0.5 < 0.5 < 0.5 

J p Y L B E N Z E N E 0.5 UG/L < 0.5 < 0.5 < 0.5 
^ O T A L XYLENES 0.5 UG/L < 0.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

114 120 120 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
24 MW-97 AQUEOUS 10/12/98 NA 10/16/98 5 
25 MW-97RB AQUEOUS 10/12/98 NA 10/16/98 1 
26 MW-96 AQUEOUS 10/12/98 NA 10/16/98 1 
PARAMETER DET. LIMIT UNITS 24 25 26 
BENZENE 0.5 UG/L < 2.5 < 0.5 < 0.5 
TOLUENE 0.5 UG/L < 2.5 < 0.5 < 0.5 

gUYLBENZENE 0.5 UG/L < 2.5 < 0.5 < 0.5 
^ P T A L XYLENES 0.5 UG/L < 2.5 < 0.5 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 107 109 109 
SURROGATE LIMITS (80- 120) 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 810048 
PROJECT # : 104332.40 
PROJECT NAME : INDIAN BASIN REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
29 MW-71 AQUEOUS 10/11/98 NA 10/16/98 1 
PARAMETER DET. LIMIT UNITS 29 
BENZENE 0.5 UG/L < 0.5 
TOLUENE 0.5 UG/L < 0.5 
ETHYLBENZENE 0.5 UG/L < 0.5 
TOTAL XYLENES 0.5 UG/L < 0.5 

|^-HYL-t-BUTYL ETHER 2.5 UG/L < 2.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 -120 ) 

97 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 810048 

BLANK I. D. 101598B DATE EXTRACTED : NA 

CLIENT MARATHON OIL COMPANY DATE ANALYZED : 10/15/98 

PROJECT # 104332.40 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME INDIAN BASIN REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
JBKJMOFLUOROBENZENE (%) 
^ P R R O G A T E LIMITS: 

CHEMIST NOTES: 
N/A 

113 
( 8 0 - 120) 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 810048 
BLANK I. D. 101698 DATE EXRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 10/16/98 
PROJECT # 104332.40 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME INDIAN BASIN REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
I^BMOFLUOROBENZENE (%) 
^ W R O G A T E LIMITS: 

CHEMIST NOTES: 
N/A 

110 
(80 - 120) 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 810048 

BLANK I. D. 101698B DATE EXRACTED : NA 

CLIENT MARATHON OIL COMPANY DATE ANALYZED : 10/16/98 

PROJECT # 104332.40 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME INDIAN BASIN REMEDIATION 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

^ ^ R O G A T E : 
^ •MOFLUOROBENZENE (%) 
SURROGATE LIMITS: 
CHEMIST NOTES: 
N/A 

( 8 0 - 1 2 0 ) 
109 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 810048 
BLANK I. D. 101998 DATE EXRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 10/19/98 
PROJECT # 104332.40 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME INDIAN BASIN REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
^K)MOFLUOROBENZENE (%) 
^ P R R O G A T E LIMITS: 

CHEMIST NOTES: 
N/A 

106 
( 8 0 - 120 ) 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST 
MSMSD # 
CLIENT 
PROJECT # 
PROJECT NAME 

EPA 8021 MODIFIED 
810042-08 
MARATHON OIL COMPANY 
104332.40 
INDIAN BASIN REMEDIATION 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

810048 
NA 
10/15/98 
AQUEOUS 
UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

BENZENE <0.5 10.0 8.6 86 8.9 89 3 (80 -120 ) 20 

TOLUENE <0.5 10.0 9.8 98 10.1 101 3 (80 -120 ) 20 

ETHYLBENZENE <0.5 10.0 10.2 102 10.5 105 3 (80 -120 ) 20 

TOTAL XYLENES <0.5 30.0 29.8 99 30.2 101 1 (80 -120 ) 20 

CHEMIST NOTES: 
N/A 

% Recovery = 
(Spike Sample Result - Sample Result) 

X 100 
Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X100 

Average Result " 
GAS CHROMOTOGRAPHY QUALITY CONTROL 

MSMSD 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST EPA 8021 MODIFIED 
MSMSD # 810048-20 PINNACLE I.D. 810048 
CLIENT MARATHON OIL COMPANY DATE EXTRACTED NA 
PROJECT # 104332.40 DATE ANALYZED 10/16/98 
PROJECT NAME INDIAN BASIN REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 9.4 94 9.6 96 2 ( 8 0 - 120) 20 

TOLUENE <0.5 10.0 10.4 104 10.7 107 3 (80 -120 ) 20 

ETHYLBENZENE <0.5 10.0 10.7 107 11.2 112 5 ( 80 -120 ) 20 

TOTAL XYLENES <0.5 30.0 31.4 105 32.5 108 3 ( 8 0 - 1 2 0 ) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = 

Average Result 
X100 



Committed To Your Success 
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Severn Trent Laboratories 
11 East Olive Road 
Pensacola FL 32514 

Tel: (850) 474-1001 
Fax: (850) 474-4789 

Reviewed by: 

Client: PINNACLE LABORATORIES 
ALBUQUERQUE, NEW MEXICO 

Project Name: 
Project Number: 
Project Location: 
Accession Number: 

Project Manager: 
Sampled By: 

MOC 
810048 
INDIAN BASIN REMEDIATION 
8] 

KIMBERLY D. 
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MCNEILL 

a part of 
Other Laboratory Locations: W n | m u 

• U 9 Rangeway Road. North Billanca MA 01862 • 120 Southcenter Court. Suite 300. Momsville NC 27560 

• 16203 Park Row. Suite 110. Houston TX 77084 • 315 Fullerton Avenue. Newourtn NY 12550 
• 200 Monroe Tumrnke, Monroe CT 06468 • VttsMd E a a i M Park. S3 Soaharnpoi Road. WeMeld MA 01085 

• 628 Route 10. Wneoany NJ 07981 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 32514 (850) 474-1001 

Analysis Report 

Analysis: Group of Single Wetchem 

Accession: 810238 
Client: PINNACLE LABORATORIES 
Project Number: 810048 
Project Name: MOC 
Project Location: INDIAN BASIN REMEDIATION 
Department: WET CHEM 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 810238 
C l i e n t : PINNACLE LABORATORIES 
Pro j e c t Number: 810048 
Pro j e c t Name: MOC 
Proj e c t L o c a t i o n : INDIAN BASIN REMEDIATION 
Test: Group of Single Wetchem 
QcLevel: I I 

[0) Page i 
Date 16-Oct-98 

Parameter: 

C l i e n t ID: 810048-22 

SULFIDE (376.1) 

Comments: 

Unit: 

MG/L 

Result: 

ND 

R.L: 

Lab ID: 001 

1 

Batch: Q: 

FEW06 0 

C l i e n t ID: 810048-03 

SULFIDE (376.1) 

Comments: 

MG/L ND 

Lab ID: 002 

1 FEW060 

C l i e n t ID: 810048-15 

SULFIDE (376.1) 

Comments: 

MG/L 15 

Lab ID: 003 

1 FEW060 

C l i e n t ID: 810048-18 

SULFIDE (376.1) 

Comments: 

MG/L ND 

Lab ID: 004 

1 FEW060 

C l i e n t ID: 810048-24 

SULFIDE (376.1) 

Comments: 

MG/L ND 

Lab ID: 005 

1 FEW060 

C l i e n t ID: 810048-27 

SULFIDE (376.1) 

Comments: 

MG/L ND 

Lab ID: 006 

1 FEW060 

C l i e n t ID: 810048-28 

SULFIDE (376.1) 

Comments: 

MG/L ND 

Lab ID: 007 

1 FEW060 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 32514 (850) 474-1001 

[0) Page 2 
Date 16-Oct-98 

"FINAL REPORT FORMAT - MULTIPLE" 

Accession: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

810238 
PINNACLE LABORATORIES 
810048 
MOC 
INDIAN BASIN REMEDIATION 
Group of Single Wetchem 

C l i e n t ID: Lab Ma t r i x : Date/Time Date 
ID: Sampled: Received: 

810048-22 001 WATER 12-OCT-98 1215 14-OCT-98 
810048-03 002 WATER ll-OCT-98 0915 14-OCT-98 
810048-15 003 WATER ll-OCT-98 1710 14-OCT-98 
810048-18 004 WATER 12-OCT-98 1030 14-OCT-98 
810048-24 005 WATER 12-OCT-98 1410 14-OCT-98 
810048-27 006 WATER 12-OCT-98 1550 14-OCT-98 
810048-28 007 WATER 12-OCT-98 1630 14-OCT-98 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 32514 (850) 474-1001 

"Method Report Summary" 

[0) Page 3 
Date 16-Oct-98 

Accession Number: 
Client: 
Project Number: 
Project Name: 
Project Location: 
Test: 

810238 
PINNACLE LABORATORIES 
810048 
MOC 
INDIAN BASIN REMEDIATION 
Group of Single Wetchem 

Client Sample I d : 

810048-15 

Parameter: 

SULFIDE (376.1) 

Unit: 

MG/L 

Result: 

15 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Analysis Report 

Analysis: POLYNUCLEAR AROMATICS BY 8310 

Accession: 810238 
Cl i e n t : PINNACLE LABORATORIES 
Project Number: 810048 
Project Name: MOC 
Project Location: INDIAN BASIN REMEDIATION 
Department: SEMI-VOLATILE FUELS 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 1 
Date 22-Oct-98 

' FINAL REPORT FORMAT - SINGLE" 

Accession: 
C l i e n t : 
Proj ect 
Project 
P r o j e c t 
Test: 
Analysis Method: 
E x t r a c t i o n Method: 
M a t r i x : 
QC Level: 

Number: 
Name: 
Location: 

LABORATORIES 
810238 
PINNACLE 
810048 
MOC 
INDIAN BASIN REMEDIATION 
POLYNUCLEAR AROMATICS BY 8 310 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, 
WATER 
I I 

SW-846, 
SW-846, 

3rd Ed. 
3rd Ed. 

Lab I d : 
C l i e n t Sample I d : 

Batch: 
Blank: 

PAW23 6 
A 

001 
810048-22 

Dry Weight % N/A 

Sample Date/Time: 
Received Date: 

E x t r a c t i o n Date: 
Analysis Date: 

12-OCT-98 1215 
14-OCT-98 

16-OCT-98 
21-OCT-98 

Parameter: Un i t s : Results: R] 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO (Jc) FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a,h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L 1 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2 -CHLOROANTHRACENE %REC/SURR 90 2 
ANALYST INITIALS HAH 

Rpt Lmts; 

Comments: 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 2 
Date 22-Oct-98 

"Method Report Summary" 

Accession Number: 810238 
C l i e n t : PINNACLE LABORATORIES 
Proj e c t Number: 810048 
Pro j e c t Name: MOC 
Projec t Location: INDIAN BASIN REMEDIATION 
Test: POLYNUCLEAR AROMATICS BY 8310 

C l i e n t Sample I d : Parameter: U n i t : Result: 

810048-22 1-METHYLNAPHTHALENE UG/L 1 



O I - . W ! ' . , . I , . U , W . H I _<-\tJ v r t l U r . w •^cnsacola, FL 32514 (SbU) 474-1001 

Data Qualif iers for Final Report 

STL-Pensacola Inoraanic/Oraanic and AFCEE Projects (under QAPP) 
J4 
J5 
J6 
J7 

J (AFCEE description) 
R1 
R2 
R3 
R4 
R5 
R6 
R (AFCEE description) 
F 
F (AFCEE description) 
U2 
U (AFCEE description) 
B (AFCEE description) 

# 
D 
A2 
M 
S 

(For positive results) 
(TICs) 
(For positive results) 
(For positive results) 

Temperature limits exceeded (<2°C or > 6°C) 
The reported value is quantitated as a TIC; therefore, it is estimated 
Surrogate %R is > upper control limit (UCL) or < lower control limit (LCL) 
The reported value is > the laboratory MDL and < lowest calibration standards; 
therefore, the quantitation is an estimation. 

The analyte was positively identified, the quantitation is an estimation 
(For nondetects) Temperature limits exceeded (<2°C or > 6°C) 
Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 
Holding time exceeded 
Collection requirements not met, improper container used for sample 
Surrogate %R is < LCL and analyte is not detected QT surrogate %R is < 10% for detects and nondetects 
The data are unusable due to deficiencies in the ability to analyze the sample and meet QC criteria 
< laboratory or AFCEE RL and > laboratory MDL 
The analyte was positively identified but the associated numerical value is below the AFCEE or lab RL 
< Laboratory MDL (value for result will be the MDL, never below the MDL) 
The analyte was analyzed for but not detected. The associated numerical value is at or below the MDL 
The analyte was found in the associated blank, as well as in the sample 
Adjusted reporting limit due to sample matrix (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to dilution into calibration range 
Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to insufficient sample size 
Diluted out 
Surrogate %R is > UCL (upper control limit) and analyte is not detected. No corrective action required 
A matrix effect was present (sample was analyzed twice to confirm or chromatogram had interfering peaks) 
Incorrect sample amount was submitted to the laboratory for analysis 

D = Not Detected at or above the STL-Pensacola reporting limit (RL) 
IDL = Laboratory Instrument Detection Limit 
RL = Reporting Limit (AFCEE RLs are listed in the AFCEE QAPP) 

N/S = Not Submitted N/A = Not Applicable 
MDL = Laboratory Method Detection Limit 

STL-Pensacola uses the most current promulgated methods contained in the reference manuals 

Any time a sample arrives at the laboratory improperly preserved (at improper pH or temperature) or after holding time has expired or 
prepared or analyzed after holding time, client must be notified in writing (i.e. case narrative) 

Florida Projects Inoraanic/Oraanic 
Y1 
Y2 
Y3 
Y (FL description) 
Q 

U1 
U (FL description) 
T 
V 
J1 
J2 
J3 
J (FL description) 

Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 
Improper preservation, sample temperature exceeded EPA temperature limits of 2-6°C upon receipt 
The analysis was from an unpreserved or improperly preserved sample. Data may not be accurate 
Sample held beyond the accepted holding time 
The reported value is < Laboratory RL and > laboratory MDL 
The reported value is < Laboratory MDL (value for sample result is reported as the MDL) 
Indicates the compound was analyzed for but not detected 
The reported value is < Laboratory MDL (value shall not be used for statistical analysis) 
The analyte was detected in both the sample and the associated method blank 
Surrogate recovery limits have been exceeded 
The sample matrix interfered with the ability to make any accurate determinations 
The reported value failed to meet the established quality control criteria for either precision or accuracy 
Estimated value; not accurate 

ICR Projects Inoraanic/Oraanic 
A1 Acceptable R6 Rejected 
Examples: ICR Flags 

\ R6 = Laboratory extracted the sample but the refrigerator malfunctioned so the extract became warm and client was notified 
R6 = Sample arrived in laboratory in good condition; however, the laboratory did not analyze it within EPA's established holding time limit 

CLP and CLP-like Projects: Refer to referenced CLP Statement of Work (SOW) for explanation of data qualifiers 

woid\forms\flags*ksh revised 10/8/98 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Q u a l i t y Control Report 

An a l y s i s : Group of Single Wetchem 

Accession: 
C l i e n t : 
P r o j e c t Number: 
Pro j e c t Name: 
Projec t Location: 
Department: 

810238 
PINNACLE LABORATORIES 
810048 
MOC 
INDIAN BASIN REMEDIATION 
WET CHEM 

• 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Parameter: 
Batch Id: 
Blank Result 
Anal. Method 
Prep. Method 
Analysis Date 
Prep. Date: 

SULFIDE 
FEW0G0 
<1 
376 .1 
N/A 
12-OCT-98 
12-OCT-98 

"WetChem Q u a l i t y Control Report" 

[0) Page 1 
Date 16-Oct-9£ 

Sample Duplication 

Sample Dup: 
Rept Limit: 

810160-
<1 

Sample Result: 
Dup Result: 
Sample RPD: 
Max RPD: 
Dry Weight% 

1.38 
1.30 
0.08 G 
1 
N/A 

Matrix Spike 

Sample Spiked: 810160-
Rept Limit: <1 

Sample Result: 
Spiked Result: 
Spike Added: 
% Recovery": 
% Rec Limits: 
Dry Weight% 

ICV 

ICV Result: 
True Result: 
% Recovery: 
% Rec Limits: 

LCS 

LCS Result: 
True Result: 
% Recovery: 
% Rec Limits: 

<1 
9.2 
10.0 
92 
78-111 
N/A 

18 .2 
20.0 
91 
90-110 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 2 
Date 16-Oct-98 

"Quality Control Comments" 

Batch I d : Comments: 

FEW060 810238-1,2,3,4,5,6,7 were added t o the batch on 14-Oct-98. 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 3 
Date 16-Oct- 98 

N/A = NOT APPLICABLE. 
Common Footnotes WetChem 

N/S 
N/C 

N/D 
R = 
T = 
G = 

# = 

P 
I 
Sc 
F 

NOT SUBMITTED. 
= SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW STL REPORTING LIMIT; 
THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 

= NOT DETECTED AT OR ABOVE THE STL-PENSACOLA REPORTING LIMIT (RL). 
REACTIVE 
TOTAL 
SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT AND 
THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW STL REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 
THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 
ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE (DILUTION PRIOR DIGESTION 
AND/OR ANALYSIS). 
ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX (DILUTION PRIOR TO DIGESTION 
AND/OR ANALYSIS). 
ANALYTICAL (POST DIGESTION) SPIKE. 
DUPLICATE INJECTION. 
AUTOMATED 
SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 

N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) = REPORTING LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, 
NIOSH Manual of A n a l y t i c a l Methods, 4th E d i t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 
STL-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

l a t e s t EPA-approved e d i t i o n 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPD LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN WH = WENDY HAGGARD 
ED = ESTHER DANTIN CR = CYNTHIA ROBERTS AB = AMY BRADLEY 
BE = BETTY EVERTON PLD = PAULA L. DOUGHTY JTZ = JONATHAN T. ZIENTARSKI 
RH = RICKY HAGENDORFER LT = LISA TORRES 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Q u a l i t y Control Report 

A n a l y s i s : POLYNUCLEAR AROMATICS BY 8310 

810238 
PINNACLE LABORATORIES 
810048 
MOC 
INDIAN BASIN REMEDIATION 
SEMI-VOLATILE FUELS 

Accession: 
C l i e n t : 
P r o j e c t Number: 
Proje c t Name: 
Projec t Location: 
Department: 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

T i t l e : 
Batch: 
Analysis Method: 
E x t r a c t i o n Method: 

[0) Page 1 
Date 22-Oct-98 

"QC Report" 
Water Blank 
PAW23 6 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 

Blank I d : A Date Analyzed: 21-OCT-98 Date Extracted: 16 

Parameters: Un i t s : Results: R( 

ACENAPHTHENE UG/L ND 1 
ACENAPHTHYLENE UG/L ND 1 
ANTHRACENE UG/L ND 1 
BENZO(a)ANTHRACENE UG/L ND 1 
BENZO(a)PYRENE UG/L ND 1 
BENZO(b)FLUORANTHENE UG/L ND 1 
BENZO(g,h,i)PERYLENE UG/L ND 1 
BENZO(k)FLUORANTHENE UG/L ND 1 
CHRYSENE UG/L ND 1 
DIBENZO(a, h)ANTHRACENE UG/L ND 1 
FLUORANTHENE UG/L ND 1 
FLUORENE UG/L ND 1 
INDENO(1,2,3-Cd)PYRENE UG/L ND 1 
NAPHTHALENE UG/L ND 1 
PHENANTHRENE UG/L ND 1 
PYRENE UG/L ND 1 
1-METHYLNAPHTHALENE UG/L ND 1 
2-METHYLNAPHTHALENE UG/L ND 1 
2-CHLOROANTHRACENE %REC/SURR 81 2 
ANALYST INITIALS HAH 

Comments: 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

T i t l e : 
Batch: 
Analysis Method: 
E x t r a c t i o n Method: 

[0) Page 2 
Date 22-Oct-98 

"QC Report" 
Water LCS 
PAW23 6 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 
3510/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 

3rd Ed. 
3rd Ed. 

RS Date Analyzed: 21-OCT-98 RS Date Extracted: 16 -OCT-98 

Spike Sample RS RS Rec 
Parameters: Added Cone Cone %Rec Lmts 
ACENAPHTHYLENE 9.7 <1 12.5 129* 45-127 
BENZO(k)FLUORANTHENE 9.2 <1 12 .6 137* 68-131 
CHRYSENE 9.6 <1 12 .6 131 69-131 
PHENANTHRENE 9.2 <1 12.5 136* 63-124 
PYRENE 9.7 <1 12.8 132* 61-126 

Surrogates: 
2 -CHLOROANTHRACENE 122 28-138 

Comments : 
LCS HAD RECOVERY (S) AND/OR RPD(S) OUTSIDE ACCEPTANCE LIMITS. SEE MATRIX SPIKE/ 
MATRIX SPIKE DUPLICATE DATA. 

Notes: 
N/S = NOT SUBMITTED N/A = NOT APPLICABLE D = DILUTED OUT 
UG/L = PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

T i t l e : 
Batch: 
Analysis Method: 
E x t r a c t i o n Method: 

[0) Page 3 
Date 22-Oct-9£ 

"QC Report" 
Water M a t r i x Spike/Matrix Spike Duplicate 
PAW23 6 
8310/Test Methods f o r Evaluating S o l i d and Haz Waste, SW-846, 3rd Ed. 
3510/Test Methods f o r Evaluatina S o l i d and Haz Waste, SW-846, 3rd Ed. 

Dry Weight %: N/A 
Sample Spiked: 810238-1 

MS Date Analyzed: 21-OCT-98 
MSD Date Analyzed: 21-OCT-98 

MS Date Extracted: 
MSD Date Extracted: 

16-OCT-98 
16-OCT-98 

Spike Sample MS MS MSD MSD RPD Rec 
Parameters: Added Cone Cone %Rec Cone %Rec RPD Lmts Lmts 
ACENAPHTHYLENE 9.7 <1 9.8 101 8.5 88 14 51 18-146 
BENZO(k)FLUORANTHENE 9.2 <1 5.6 61 5.0 54 12 40 26-137 
CHRYSENE 9.6 <1 7.2 75 6.5 68 10 69 16-156 
PHENANTHRENE 9.2 <1 10.4 113 8.7 95 17 36 30-145 
PYRENE 9.7 <1 10 .1 104 9.7 100 4 41 39-137 

Surrogates: 
2-CHLOROANTHRACENE 101 28-138 

Comments: 

Notes: 
DILUTED OUT N/S = NOT SUBMITTED N/A = NOT APPLICABLE D 

UG/L = PARTS PER BILLION. < = LESS THAN REPORTING LIMIT. 
* = VALUES OUTSIDE OF QUALITY CONTROL LIMITS. 
SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE 
PROGRAM AND REFERENCED METHOD. 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 4 
Date 22-Oct-98 

Common Notation f o r Organic Reporting 

, N/S = NOT SUBMITTED 
N/A = NOT APPLICABLE 

I UG = MICROGRAMS 
UG/L = PARTS PER BILLION 
UG/KG = PARTS PER BILLION 
MG/M3 = MILLIGRAM PER CUBIC METER 
PPMV = PART PER MILLION BY VOLUME 
MG/KG = PARTS PER MILLION 
MG/L = PARTS PER MILLION 
<: = LESS THAN 
ND = NOT DETECTED AT OR ABOVE THE STL-PENSACOLA REPORTING LIMIT (RL). 
E = EXCEED THE CALIBRATION CURVE; THEREFORE, RESULTS ARE ESTIMATED. 

SOURCES FOR CONTROL LIMITS ARE INTERNAL LABORATORY QUALITY ASSURANCE PROGRAM 
AND REFERENCED METHOD. 

ORGANIC SOILS ARE REPORTED ON A DRYWEIGHT BASIS. 

RPT LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION) 

AEN/GC/FID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME IONIZATION DETECTOR (FID). 

AEN/GC/FIX 
AEN GAS CHROMATOGRAPHIC METHOD FOR ANALYSIS OF FIXED GASES EMPLOYING 
DIRECT INJECTION ON COLUMN WITH THERMAL CONDUCTIVITY DETECTOR (TCD) 
AND FLAME IONIZATION DETECTOR (FID). 

GC/FPD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH FLAME PHOTOMETRIC DETECTOR (FPD) IN SULFUR-SPECIFIC MODE. 

AEN/GC/PID 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH PHOTOIONIZATION DETECTOR (PID). 

AEN/GC/TCD 
AEN GAS CHROMATOGRAPHIC METHOD EMPLOYING DIRECT INJECTION ON COLUMN 
WITH THERMAL CONDUCTIVITY DETECTOR (TCD). 

SW-846 METHOD 9020 
PARTICULATE MATTER IS REMOVED BY ALLOWING PARTICULATES TO SETTLE IN 
THE SAMPLE CONTAINER AND DECANTING THE SUPERNATANT LIQUID. EXCESSIVE 
PARTICULATES ARE REMOVED BY FILTRATION OF THE SUPERNATANT LIQUID. 

RSK 175 
SAMPLE PREPARATION AND CALCULATIONS FOR DISSOLVED GAS ANALYSIS IN 
WATER SAMPLES USING A GC HEADSPACE EQUILIBRATION TECHNIQUE, RSK SOP-
175, ROBERT S. KERR ENVIRONMENTAL RESEARCH LABORATORY, USEPA, 
AUGUST 11, 1994. 

AEN-PN USES THE MOST CURRENT PROMULGATED METHODS CONTAINED IN THE REFERENCE 
MANUALS. 

SW = STEVE WILHITE 
RW = RITA WINGO 
KS = KENDALL SMITH 
LBL = LISA BIZZELL-LOWE 
LP = LEVERNE PETERSON 
PLD = PAULA DOUGHTY 
DK = DARLENE KINCHEN 

•

= BECKY TREMMEL 
= HOLLIE HOFFMAN 



Severn Trent Laboratories of Florida 
PROJECT SAMPLE INSPECTION FORM 

b Accessio 

1. Was there a Chain of Custody? ( / ^ ^ ) N o * 

2. Was Chain of Custody properly (-Xes^ 
filled out and relinquished? 

3. Were samples received cold? 
(Criteria: 2° - 6°C: STL-SOP 
1055) 

4 . Were all samples properly 
labeled and identified? 

5. Did samples require splitting? 
Req By: PM Client Other* 

6. Were samples received in f Yes) No* 
proper containers for analysis 
requested? 

7. Were all sample containers ( Y e s ^ No* 
received intact? 

Airbill Number(s): 

<^Yep No* 

Yes* CNCT) 

No* 

No* N/A 

• oler Number(s): T^lj/AASy 

Cooler Weight(s): 

Date Received: 

8. Were samples checked for 
preservative? (Check pH of all H:0 
requiring preservative (STL-PN SOP 917) 
except VOA vials that require zero 
headspace)* 

9. Is there suff icient volume for 
analysis requested? 

10. Were samples received within 

Holding Time? , B 6 r a T 0 STLSOPIMOI 

1 1 . Is Headspace visible > %" in 
diameter in VOA vials?* If any 
headspace is evident, 
comment in out-of-control 

12. If sent, were matrix spike 
bottles returned? 

13. Was Project Manager notified 
of problems? (initials: ) 

Yes* No 

Yes No' 

Yes 

Shipped By: 

Shipping Charges: 

No 

Cooler Temp(s) (°C): ' 2 • *Q 

(LIST THERMOMETER NUMBER(S) FOR VERIFICATION) 

0(L 

N/A 

N/A 

N/A 

Out of Control Events and Inspection Comments: 

Inspected By OateijDiM 

(USE BACK OF P S I F F O R ADDITIONAL NOTES A N O COMMENTS ) r y 

Logged By: Date 

Note all Out-of-Control and/or questionable events on Comment Section of this form. 

Note who requested the splitting of samples on the Comment Section of this form. 

AU preservatives for the Stata of North Carolina, the State of New York, and other requested samples are to ba recorded on the sheet provided to record 

pH results (STL-SOP 938. section 2.2.91. 

According to EPA. H" of headspace is allowed in 40 ml vials requiring volatile analysis, however. STL makes it policy to record eny headspace as out-of-

control (STL-SOP 938. section 2.2.121. 

M W I U M t f M » C T M . n f f DOC 
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Metals (8) RCRA 

RCRA TCLP METALS 

Metals-13 PP Ust 

Metals-TAL 

TOX 

TOC 

Gen Chemistry 

Oil and Grease 

Volatile Organics GC/MS (8260) 

BOD 

COD 

PESTICIDES/PCB (608/8080) 

8270 BY GC/MS 

CO 
co 
m 
O 
C 
m 
co 

PNA (8310) 4-1 MetUfi i 7 ^ ' ^ f t . 

8240 (TCLP 1311) ZHE 

Herbicides (615/8150) 
base/Neutral Acid Compounas liC/Mb 
f625/8270^ 

URANIUM 

RADIUM 226+228 

Gross Alpha/Beta 

TO-14 

NUMBER OF CONTAINERS 



Environmental Services Laboratory, Inc. E s L 
17400 SW Upper Boones Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Kim McNeill 
Pinnacle Laboratories 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 

Date: 10/22/1998 
ESL Account No.: 90147 
ESL Job Number: 98.02005 

P r o j e c t : 810048 / MOC 
Location: I n d i a n Basin Remediation 

Sample a n a l y s i s i n support of the p r o j e c t referenced above has 
been completed and r e s u l t s are presented on the f o l l o w i n g pages. 
Should you have questions regarding procedures or r e s u l t s , please 
f e e l welcome t o contact C l i e n t Services. 

Sample M a t r i x Date Date 

Number Sample D e s c r i p t i o n Type Taken Received 

106512 810048-03 (MW-63) Water 10/11/1998 10/14/1998 

106513 810048-07 (MW-89) Water 10/11/1998 10/14/1998 

106514 810048-09 (MW-66) Water 10/11/1998 10/14/1998 

106515 810048-11 (MW-61A) Water 10/11/1998 10/14/1998 

106516 810048-15 (MW-71) Water 10/11/1998 10/14/1998 

106517 810048-18 (MW-87) Water 10/12/1998 10/14/1998 

106518 810048-22 (MW-95) Water 10/12/1998 10/14/1998 

106519 810048-24 (MW-97) Water 10/12/1998 10/14/1998 

106520 810048-27 (MW-82) Water 10/12/1998 10/14/1998 

106521 810048-28 (MW-68) Water 10/12/1998 10/14/1998 

The r e s u l t s from these samples r e l a t e only t o the items t e s t e d . 
This r e p o r t s h a l l not be reproduced, except i n f u l l , w ithout the 
w r i t t e n approval of the l a b o r a t o r y . 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



ANALYTICAL REPORT 
Kim M c N e i l l 
Pinnacle Labo ra to r i e s 
2709-D Pan American Fwy 
Albuquerque, NM 87107 

NE 

10/22/1998 
Job No.: 9 8 

Page: 2 

02005 

P r o j e c t Name: 
Date Received: 

810048 / MOC 
10/14/1998 

Sample Number Sample D e s c r i p t i o n 

106512 810048-03 (MW-63) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , Bicarb.(CaC03) SM 2320 B 330 5.0 mg/L 10/15/1998 

A l k a l i n i t y , Carb. (CaC03) SM 2320 B ND 5 . 0 mg/L 10/15/1998 

A l k a l i n i t y , T o t a l (CaC03) 310.1 330 5 . 0 mg/L 10/15/1998 

Ch l o r i d e EPA 300 0 1.3 0 . 5 mg/L 10/16/1998 

ICP/AA D i g e s t i o n - Water ICP - 10/16/1998 

Calcium, ICP 6010 74 0.05 mg/L 10/20/1998 

Magnesium, ICP 6010 31 O.OS mg/L 10/20/1998 

Potassium, ICP 6010 2.3 0.2 mg/L 10/20/1998 

Sodium, ICP 6010 6.2 0.2 mg/L 10/20/1998 

Sample Number Sample D e s c r i p t i o n 

|106513 810048 -07 (MW-89) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

Cyanide D i s t i l l a t i o n - 10/16/1998 

Cyanide, T o t a l 9010 ND 0.02 mg/L 10/20/1998 

Sample Number Sample D e s c r i p t i o n 

106514 810048 -09 (MW-66) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

Cyanide D i s t i l l a t i o n - 10/16/1998 

Cyanide, T o t a l 9010 ND 0 . 02 mg/L 10/20/1998 

Sample Number Sample D e s c r i p t i o n 

106515 810048 -11 (MW-61A) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

Cyanide D i s t i l l a t i o n - 10/16/1998 

Cyanide, T o t a l 9010 ND 0.02 mg/L 10/20/1998 

MD 

MD 

FLAG 

FLAG 

A sample result of ND indicates the parameter was Not Detected at the reporting l i m i t . 

Environmental Services Laboratory. Inc.(503) 670-8520 (503) 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



ANALYTICAL REPORT 
Kim M c N e i l l 
Pinnacle Labora to r i e s 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 

10/22/1998 
Job No.: 98 

Page: 3 

02005 

P r o j e c t Name: 
Date Received: 

810048 / MOC 
10/14/1998 

Sample Number 

106516 

Sample Description 

810048-15 (MW-71) 

• 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , B icarb .(CaC03) SM 2320 B 320 5.0 mg/L 10/15/1998 

A l k a l i n i t y , Carb. (CaC031 SM 2320 B ND S.O mg/L 10/15/1998 

A l k a l i n i t y , T o t a l (CaC03) 310 .1 320 5 . 0 mg/L 10/15/1998 

C h l o r i d e EPA 300 0 35 5 . 0 mg/L 10/16/1998 

F l u o r i d e , T o t a l 340.2 2.0 0.2 mg/L 10/20/1998 

S o l i d s , T o t a l Dissolved 160.1 1200 10 mg/L 10/16/1998 

ICP/AA D i g e s t i o n - Water ICP - 10/16/1998 

Calcium, ICP 6010 200 0 . 05 mg/L 10/20/1998 

Magnesium, ICP 6010 87 0 . 05 mg/L 10/20/1998 

Potassium, ICP 6010 12 0.2 mg/L 10/20/1998 

Sodium, ICP 6010 27 4 . 0 mg/L 10/20/1998 

^ample Number Sample D e s c r i p t i o n 

106517 810048- 18 (MW-87) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , B i c a r b .(CaC03) SM 2320 B 270 5.0 mg/L 10/15/1998 

A l k a l i n i t y , Carb. (CaC03) SM 2320 B ND 5.0 mg/L 10/15/1998 

A l k a l i n i t y , T o t a l (CaC03) 310.1 270 5.0 mg/L 10/15/1998 

Chl o r i d e EPA 300 0 1.8 0.5 mg/L 10/16/1998 

ICP/AA D i g e s t i o n - Water ICP - 10/16/1998 

Calcium, ICP 6010 130 0 . 05 mg/L 10/20/1998 

Magnesium, ICP 6010 50 0 . 05 mg/L 10/20/1998 

Potassium, ICP 6010 1.6 0.2 mg/L 10/19/1998 

Sodium, ICP 6010 10 0.2 mg/L 10/20/1998 

Sample Number Sample D e s c r i p t i o n -
106518 810046 -22 (MW-95! 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , Bicarb .(CaC03) SM 2320 B 320 5.0 mg/L 10/15/1998 

A l k a l i n i t y , Carb. (CaC03) SM 2320 B ND 5.0 mg/L 10/15/1998 

FLAG 

DIL, Q 

DIL, Q 

FLAG 

FLAG 

A sample result of ND indicates the parameter was Not Detected at the reporting l i m i t . 

Environmental Services Laboratory. Inc.(503) 670-8520 (503) 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



ANALYTICAL REPORT 
Kim McNeill 
Pinnacle L a b o r a t o r i e s 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 

10/22/1998 
Job No.: 9 8 

Page: 4 

02005 

P r o j e c t Name: 
Date Received: 

810048 / MOC 
10/14/1998 

Sample Number 

106518 

Sample Description 

810048-22 (MW-95) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , T o t a l (CaC03) 310.1 320 5 . 0 mg/L 10/15/1998 

C h l o r i d e EPA 300. 0 1.3 0.5 mg/L 10/16/1998 

ICP/AA D i g e s t i o n - Water ICP - 10/16/1998 

Calcium, ICP 6010 79 0 . 05 mg/L 10/20/1998 

Magnesium, ICP 6010 35 0 . 05 mg/L 10/20/1998 

Potassium, ICP 6010 1.9 0.2 mg/L 10/19/1998 

Sodium, ICP 6010 3.6 0.2 mg/L 10/20/1998 

Sample Number Sample D e s c r i p t i o n 

106S19 810048--24 (MW-97) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , B icarb .(CaC03) SM 2320 B 280 S.O mg/L 10/15/1998 

A l k a l i n i t y , Carb. (CaC03) SM 2320 B ND 5.0 mg/L 10/15/1998 

A l k a l i n i t y , T o t a l (CaC03) 310.1 280 5.0 mg/L 10/15/1998 

C h l o r i d e EPA 3 00. . 0 1. 0 0.5 mg/L 10/16/1998 

ICP/AA D i g e s t i o n - Water ICP - 10/16/1998 

Calcium, ICP 6010 110 0 . 05 mg/L 10/20/1998 

Magnesium, ICP 6010 41 0.05 mg/L 10/20/1998 

Potassium, ICP 6010 2.6 0.2 mg/L 10/19/1998 

Sodium, ICP 6010 6.6 0.2 mg/L 10/20/1998 

Sample Number Sample D e s c r i p t i o n 

106520 810048^ -27 (MW-82) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , Bicarb .(CaC03) SM 2320 B 300 5.0 mg/L 10/15/1998 

A l k a l i n i t y , Carb. (CaC03) SM 2320 B ND 5.0 mg/L 10/15/1998 

A l k a l i n i t y , T o t a l (CaC03) 310.1 300 5.0 mg/L 10/15/1998 

C h l o r i d e EPA 300 . 0 7.0 0.5 mg/L 10/16/1998 

ICP/AA D i g e s t i o n - Water ICP - 10/16/1998 

Calcium, ICP 6010 120 0.05 mg/L 10/20/1998 

FLAG 

FLAG 

A sample result of ND indicates the parameter was Not Detected at the reporting l i m i t . 

Environmental Services Laboratory. Inc.(503) 670-8520 (503) 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



ANALYTICAL REPORT 
Kim McNeill 10/22/1998 
Pinnacle Labo ra to r i e s Job No . : 98.02005 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Page: 5 

P r o j e c t Name: 810048 / MOC 
Date Received: 10/14/1998 

Sample Number 

106520 

Sample Description 

810048-27 (MW-82) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

Magnesium, ICP 6010 51 0 . ,05 mg/L 10/20/1998 

Potassium, ICP 6010 2 . 1 0 . 2 mg/L 10/19/1998 

Sodium, ICP 6010 44 4 . 0 mg/L 10/20/1998 

Sample Number Sample D e s c r i p t i o n 

106521 810048-•28 (MW-68) 

PARAMETERS METHODS RESULTS REPORT LIMIT UNITS DATE ANALYZED 

A l k a l i n i t y , Bicarb .(CaC03) SM 2320 B 300 5. .0 mg/L 10/15/1998 

A l k a l i n i t y , Carb. (CaC03) SM 2320 B ND 5 .0 mg/L 10/15/1998 

A l k a l i n i t y , T o t a l (CaC03) 310.1 300 5 .0 mg/L 10/15/1998 

C h l o r i d e EPA 3 00. . 0 2.8 0 .5 mg/L 10/16/1998 

ICP/AA D i g e s t i o n - Water ICP - 10/16/1998 

Calcium, ICP 6010 84 0 .05 mg/L 10/20/1998 

Magnesium, ICP 6010 34 0 .05 mg/L 10/20/1998 

Potassium, ICP 6010 2.3 0 .2 mg/L 10/19/1998 

Sodium, ICP 6010 14 0 .2 mg/L 10/20/1998 

FLAG 

DIL, Q 

FLAG 

A sample result of ND indicates the parameter was Not Detected at the reporting l i m i t . 

Environmental Services Laboratory. Inc.(503) 670-8520 (503! 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



QUALITY CONTROL REPORT 
CONTINUING CALIBRATION VERIFICATION 

Pinnacle L a b o r a t o r i e s Date: 10/22/1998 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02005 

Contact : Kim M c N e i l l 
P r o j e c t : 810048 / MOC 

CCV 

True Conce n t r a t i o n Percent Date 

Analyte C o n c e n t r a t i o n Found Recovery Analyzed 

A l k a l i n i t y , Bicarb.(CaC03) 201 

Chlo r i d e 10.0 

F l u o r i d e , T o t a l 7.0 

Calcium, ICP 2S.0 

Calcium, ICP 25.0 

Magnesium, ICP 25.0 

Potassium, ICP 5.00 

Sodium, ICP 5.00 

220 109.5 10/15/1998 

9.5 95.0 10/16/1998 

7.2 102.9 10/20/1998 

23.5 94.0 10/20/1998 

23.8 95.2 10/19/1998 

25.1 100.4 10/20/1998 

4.98 99.6 10/20/1998 

4.76 95.2 10/20/1998 

CCV - Continuing C a l i b r a t i o n V e r i f i c a t i o n 

Environmental Services Laboratory, I nc. (503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones F e r r y Rd., S u i t e 270, P o r t l a n d , OR 97224 



QUALITY CONTROL REPORT A TO 

LABORATORY CONTROL STANDARD 

P i n n a c l e L a b o r a t o r i e s 
2709-D Pan A m e r i c a n Fwy NE 
A l b u q u e r q u e , NM 87107 

D a t e : 1 0 / 2 2 / 1 9 9 ! 

Job Nurnber: 98.02005 

C o n t a c t : 
P r o j e c t 

Kim M c N e i l l 
810048 / MOC 

Analyte 

Cyanide. T o t a l 

Cyanide, T o t a l 

S o l i d s , T o t a l D i s s o l v e d 

Calcium, ICP 

Magnesium, ICP 

Potassium, ICP 

Sodium, ICP 

LCS 

True 

Concentration 

0.20 

0.20 

1904 

5.00 

5.00 

5.00 

5.00 

Concentration 

Found 

0.212 

0.191 

2014 

4 .58 

4 . 90 

5.14 

4.58 

LCS 

* Recovery 

106 . 0 

95.5 

105.6 

91.6 

98 . 0 

102.8 

91.6 

Flags 

Date 

Analyzed 

10/16/1998 

10/20/1998 

10/16/1998 

10/20/1998 

10/20/1998 

10/20/1998 

10/20/1998 

LCS - Laboratory C o n t r o l Standard 

Environmental Services Laboratory, I nc. (503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones F e r r y Rd., Su i t e 270, P o r t l a n d OR 97224 



QUALITY CONTROL REPORT _ t _ 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

Pinnacle Labora to r i e s Date: 10/22/1998 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02005 

Contact : Kim M c N e i l l 
P r o j e c t : 810048 / MOC 

Analyte 

Matrix 

Spike 

Result 

Sample 

Result 

Spike 

Amount 
Percent 

Recovery 

MSD 

Result 

MSD 

Spike 

Amount 

Percent 

Recovery 

MS/MSD 

RPD Flags 

C h l o r i d e 13.8 3.5 10 . 0 mg/L 103 . 0 13.3 10.0 mg/L 98 . 0 4 9 

F l u o r i d e , T o t a l 7.0 2.0 S.O mg/L 100 . 0 7 . 0 5.0 mg/L 100.0 0 0 

Calcium, ICP 74 5.00 mg/L 5.00 mg/L MD 

Magnesium, ICP 31 5.00 mg/L 5.00 mg/L MD 

Potassium, ICP 8.06 2.3 S.OO mg/L 115.2 8 .05 5.00 mg/L 115.0 0 2 

•odium, ICP 10.7 6.2 5.00 mg/L 90 . 0 10.7 5.00 mg/L 90.0 0 0 

QC Sample: 

NOTE: Matrix Spike Samples may not be samples from t h i s job. 

MS = Matrix Spike 

MSD = Matrix Spike Duplicate 

RPD = Relative Percent Difference 

d i l . - Diluted Out 

Environmental Services Laboratory,Inc. (503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Portland, OR 97224 



r CONTROL REPORT 
SPIKE 

Pinnacle L a b o r a t o r i e s Date: 10/22/1998 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02005 

Contact: Kim McNeill 
P r o j e c t : 810048 / MOC 

Original Spike Spike Percent 

Analyte Analysis Analysis Amount Units Recovery Flag 

Cyanide, Total ND 0.193 0.20 mg/L 96.5 

Environmental Services Laboratory, Inc.(503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



T CONTROL REPORT 
BLANKS 

Pinnacle L a b o r a t o r i e s Date: 10/22/1998 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02005 

Contact : Kim M c N e i l l 
P r o j e c t : 810048 / MOC 
L o c a t i o n : I n d i a n Basin Remediation 

Blank Report Date 

Analyte A n a l y s i s L i m i t U n i t s Analyzed 

A l k a l i n i t y , Bicarb.(CaC03) ND 5 . 0 mg/L 10/15/1998 

Chl o r i d e ND O.S mg/L 10/16/1998 

Cyanide, T o t a l ND 0.02 mg/L 10/16/1998 

Cyanide, T o t a l ND 0 . 02 mg/L 10/20/1998 

F l u o r i d e , T o t a l ND 0.2 mg/L 10/20/1998 

S o l i d s , T o t a l D i s s o l v e d ND 10 mg/L 10/16/1998 

Calcium, ICP ND 0.05 mg/L 10/20/1998 

Magnesium, ICP ND 0.05 mg/L 10/20/1998 

Potassium, ICP ND 0.2 mg/L 10/20/1998 

Sodium, ICP ND 0.2 mg/L 10/20/1998 

Environmental Services Laboratory, Inc.(503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Portland, OR 97224 



QUALITY CONTROL REPORT 
DUPLICATES 

Pinnacle Labora to r i e s 
270 9-D Pan American Fwy NE 
Albuquerque, NM 8 710 7 

Date: 10/22/1998 

Job Number: 98.02005 

Contact Kim M c N e i l l 
P r o j e c t : 810048 / MOC 

O r i g i n a l D u p l i c a t e 

Analyte Analysis A n a l y s i s Unit£ 

A l k a l i n i t y , B i c a r b .(CaC03) 320 330 mg/L 

A l k a l i n i t y , B i c a r b .(CaC03) ND ND mg/L 

A l k a l i n i t y , B i c a r b .(CaC03) 320 330 mg/L 

A l k a l i n i t y , Carb. (CaC03) 320 330 mg/L 

A l k a l i n i t y , Carb. (CaC03) ND ND mg/L 

A l k a l i n i t y , Carb. (CaC03) 320 330 mg/L 

A l k a l i n i t y , T o t a l (CaC03) 320 330 mg/L 

A l k a l i n i t y , T o t a l (CaC03) ND ND mg/L 

A l k a l i n i t y , T o t a l (CaC03l 320 330 mg/L 

Chlo r i d e 3.5 3.8 mg/L 

Cyanide, T o t a l ND ND mg/L 

Cyanide, T o t a l ND ND mg/L 

F l u o r i d e , T o t a l 2.0 2.0 mg/L 

S o l i d s , T o t a l D i s s o l v e d 680 730 mg/L 

RPD 

3 . 1 

3 . 1 

3 . 1 

3 . 1 

3 . 1 

Date 
Analyzed 

10/15/1998 

10/15/1998 

10/15/1998 

10/15/1998 

10/15/1998 

10/15/1998 

10/15/1998 

10/15/1998 

10/15/1998 

10/16/1998 

10/16/1998 

10/20/1998 

10/20/1998 

10/16/1998 

Flag 

NOTE: Duplicates may not be samples from t h i s j o b . 

RPD - R e l a t i v e Percent D i f f e r e n c e 



FLAG GLOSSARY 

A This sample does not have a ty p i c a l gasoline pattern. 

Bl This sample does not have a ty p i c a l diesel pattern. 

B Analyte found i n the associated blank as well as the sample. 

C The sample contains a l i g h t e r hydrocarbon than gasoline. 

CN See case narrative 

CS Outside control l i m i t s or unusual matrix; see case narrative. 

D The sample extends to a heavier hydrocarbon range than gasoline, 

d Results on a dry weight basis 

DIL Result was calculated from d i l u t i o n . 

S The sample extends to a l i g h t e r hydrocarbon range than diesel. 

F The sample extends to a heavier hydrocarbon range than diesel. 

G The positive result for gasoline is due to single component comtamination. 

H The sample extends to a l i g h t e r hydrocarbon range than o i l . 

I The o i l pattern f o r t h i s sample i s not t y p i c a l . 

J The result f o r t h i s compound is an estimated concentration. 

L The LCS recovery exceeded control l i m i t s . See the LCS page of t h i s report. 

LM The LCS recovery exeeded control l i m i t s ; the MS/MSD were i n control v a l i d a t i n g the batch. 

M MS and/or MSD percent recovery exceeds control l i m i t s . 

MD Unable to calculate MS/MSD recovery due to high amount of analyte; greater than 4 times spike l e v e l . 

MR The MS/MSD RPD i s greater than method c r i t e r a . The sample was re-extracted and re-analyzed with similar results 

indicating a non-homogeneous sample. 

MM The Matrix Spike exceeded control l i m i t s ; LCS was i n control validating the batch. 

MI Outside control l i m i t s due to matrix interference. 

N Manual integ r a t i o n performed on sample for quantification. 

N/A Not Applicable. 

NC Not calcuable. 

NO Not Analyzed. 

P A post digestion spike was analyzed, and recoveries were within control l i m i t s . 

Q Detection l i m i t s elevated due to sample matrix. 

QI Detection l i m i t s elevated due to high levels of non-target compounds. Sample(s) run at a d i l u t i o n . 

R The duplicate RPD was greater than 20*. The sample was re-extracted and re-analyzed with similar results. This 

indicates a matrix interference i n the sample, l i k e l y a non-homogeneity of the sample. 

Rl The duplicate RPD was greater than 20*. Visual inspection showed the sample to be non-homogeneous. 

RD RPD not applicable for results less than f i v e times the reporting l i m i t . 

RH The Relative Percent Difference (RPDI between two columns was greater than 40*, the higher result was reported. 

RL The Relative Percent Difference (RPD) between two columns was greater than 40*, the lower result was reported due to 

obvious interference with the higher result. 

RP MS/MSD RPD i s greater than 20* 

SR Surrogate recovery outside control l i m i t s . See the surrogate page of the report. 

SD Unable to quantitate surrogate due to sample d i l u t i o n . 

SC Sample not provided to laboratory i n proper sampling container. 

V Vo l a t i l e analysis was requested, sample container received with headspace. 

XI The duplicate RPD was greater than 20*. Due to i n s u f f i c i e n t sample, re-analysis was not possible. 

X Sample was analyzed outside recommended holding times. 

Y The result for t h i s parameter was greater than the TCLP regulatory l i m i t . 

Z The pattern seen f o r the parameter being analyzed i s not t y p i c a l . 



Environmental Services Laboratory, Inc. E s L 
17400 SW Upper Boones Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Kim McNeill 
Pinnacle Laboratories 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 

Date: 11/03/1998 
ESL Account No.: 9014 7 
ESL Job Number: 98.02114 

Proj e c t : 
Location: 

810048 / MOC 
In d i a n Basin 

Sample a n a l y s i s i n support of the p r o j e c t referenced above has 
been completed and r e s u l t s are presented on the f o l l o w i n g pages. 
Should you have questions regarding procedures or r e s u l t s , please 
f e e l welcome t o contact C l i e n t Services. 

Sample 

Number 

106939 

Sample Description 

810048-15 (MW-71) 

Matrix 

Type 

water 

Date 

Taken 

10/11/1998 

Date 

Received 

10/14/1998 

Approve 

P r o j e c t Manager 
ESL, INC. 

h n i c a l RevLy 
ESL, INC! / 

The r e s u l t s from these samples r e l a t e o n l y t o the items te s t e d . 
This r e p o r t s h a l l not be reproduced, except i n f u l l , w ithout the 
w r i t t e n approval of the l a b o r a t o r y . 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



ANALYTICAL REPORT 
Kim M c N e i l l 
Pinnacle Labora to r i e s 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 

11/03/1998 
Job No.: 98.02114 

Page: 2 

P r o j e c t Name: 
Date Received: 

810048 / MOC 
10/14/1998 

Sample Number 

106939 
Sample Description 

810048-15 (MW-71) 

PARAMETERS 

Sulfate 

METHODS 

375.4 

RESULTS 

500 

REPORT LIMIT 

125 

UNITS 

mg/L 

DATE ANALYZED 

11/03/1998 

FLAG 

DIL, 0 

A sample result of ND indicates the parameter was Not Detected at the reporting l i m i t , 

mg » ppm ug » ppb su = standard units 

Environmental Services Laboratory. Inc.(503) 670-8520 (503) 670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Suite 270, Portland, OR 97224 



QUALITY CONTROL REPORT 
CONTINUING CALIBRATION VERIFICATION 

Pinnacle L a b o r a t o r i e s 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 

Date: 11/03/1998 

Job Number: 98.02114 

Contact : 
Proj e c t : 

Kim M c N e i l l 
810048 / MOC 

Analyte 

S u l f a t e 

CCV 

True Concentration Percent Date 

Concentration Found Recovery Analyzed 

13 . 9 12 . 9 92.8 11/03/1998 

CCV - Continuing C a l i b r a t i o n V e r i f i c a t i o n 

Environmental Services Laboratory, Inc. (503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones F e r r y Rd., Suite 270, P o r t l a n d , OR 97224 



QUALITY CONTROL REPORT ^ k _ 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

Pinnacle Labora to r i e s 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 

Date: 11/03/1998 

Job Number: 98.02114 

Contact 
Pro j ect 

Kim M c N e i l l 
810048 / MOC 

Analyte 

Matrix MSD 

Spike Sample Spike Percent MSD Spike Percent MS/MSD 

Result Result Amount Units Recovery Result Amount Units Recovery RPD Flags 

Sulfate 18.6 ND 1S.0 mg/L 124.0 17.3 15.0 mg/L 115.3 7.3 

QC Sample: 

NOTE: Matrix Spike Samples may not be samples from t h i s job. 

MS = Matrix Spike 

MSD • Matrix Spike Duplicate 

RPD = Relative Percent Difference 

d i l . - Diluted Out 

Environmental Services Laboratory,Inc. (503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd.. Portland, OR 97224 



7 CONTROL REPORT 
BLANKS 

Pinnacle L a b o r a t o r i e s Date: 11/03/1998 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02114 

Contac t : Kim M c N e i l l 
P r o j e c t : 810048 / MOC 
L o c a t i o n : I n d i a n Basin 

Blank Report Date 

Analyte Analysis Limit Units Analyzed 

Sulfate ND 5.0 mg/L 11/03/1998 

Environmental Services Laboratory, Inc.(503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd., Portland, OR 97224 



ITY CONTROL REPORT 
DUPLICATES 

Pinnacle Labora to r i e s Date: 11/03/1998 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.02114 

Contac t : Kim M c N e i l l 
P r o j e c t : 810048 / MOC 

Original Duplicate Date 

Analyte Analysis Analysis Units RPD Analyzed Flag 

Sulfate ND ND mg/L 11/03/1998 

NOTE: Duplicates may not be samples from t h i s job. 

RPD - Relative Percent Difference 



FLAG GLOSSARY 

A This sample does noc have a typical gasoline pattern. 

Bl This sample does not have a typical diesel pattern. 

B Analyte found i n the associated blank as well as the sample. 

C The sample contains a l i g h t e r hydrocarbon than gasoline. 

CN See case narrative 

CS Outside concrol l i m i t s or unusual matrix; see case narrative. 

D The sample extends to a heavier hydrocarbon range than gasoline, 

d Results on a dry weight basis 

DIL Result was calculated from d i l u t i o n . 

E The sample extends to a l i g h t e r hydrocarbon range than diesel. 

F The sample extends to a heavier hydrocarbon range than diesel. 

G The positive result for gasoline is due co single component comtamination. 

H The sample extends to a l i g h t e r hydrocarbon range than o i l . 

I The o i l pattern f o r t h i s sample is not t y p i c a l . 

J The result for t h i s compound i s an estimated concentration. 

L The LCS recovery exceeded control l i m i t s . See the LCS page of t h i s report. 

LM The LCS recovery exeeded control l i m i t s ; the MS/MSD were i n concrol validacing the batch. 

M MS and/or MSD percent recovery exceeds concrol limics. 

MD Unable Co calculace MS/MSD recovery due to high amounc of analyCe; greacer than 4 times spike level. 

MR The MS/MSD RPD i s greater than method c r i t e r a . The sample was re-extracted and re-analyzed with similar results 

indicacing a non-homogeneous sample. 

MM The MaCrix Spike exceeded concrol limics; LCS was i n concrol validacing Che bacch. 

MI Outside concrol limics due Co macrix incerference. 

N Manual incegracion performed on sample for quancificacion. 

N/A NOC Applicable. 

NC Not calcuable. 

NO Noc Analyzed. 

P A pose digescion spike waa analyzed, and recoveries were within control l i m i t s . 

Q Detection l i m i t s elevated due to sample matrix. 

QI Detection l i m i t s elevated due Co high levels of non-target compounds. Sample(s) run at a d i l u t i o n . 

R The duplicate RPD was greater than 20*. The sample was re-extracted and re-analyzed with similar results. This 

indicates a matrix interference i n che sample, l i k e l y a non-homogeneity of the sample. 

Rl The duplicate RPD was greater than 20*. Visual inspection showed the sample to be non-homogeneous. 

RD RPD not applicable f o r results less than f i v e times the reporting l i m i t . 

RH The Relative Percent Difference (RPD) becween two columns was greacer Chan 40*, che higher resulc was reporced. 

RL The RelaCive Percenc Difference (RPD) becween two columns was greacer Chan 40*, che lower result was reported due to 

obvious interference with the higher r e s u l t . 

RP MS/MSD RPD i s greater than 20* 

SR surrogate recovery outside control l i m i t s . See the surrogate page of the report. 

SD Unable to quantitace surrogate due to sample d i l u t i o n . 

SC Sample not provided to laboratory i n proper sampling container. 

V Volacile analysis was requested, sample container received with headspace. 

XI The duplicate RPD was greater than 20*. Due to i n s u f f i c i e n t sample, re-analysis was not possible. 

X sample was analyzed outside recommended holding times. 

Y The result for t h i s parameter was greater than the TCLP regulatory l i m i t . 

Z The pattern seen for the parameter being analyzed i s not t y p i c a l . 
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Laboratory Analytical Reports 
Monthly Air Stripper Monitoring, 
1998 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phonei505i344-3777 
Fax (505) 344-4413 

Pinnacle Lab ID number 812099 

January 19. 1999 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name IB REMEDIATION 
Project Number (none) 

Attention: PAUL PEACOCK 

On 12/31/98 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a 
request to analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses and the quality control 
data, which follow each set of analyses, are enclosed. 

EPA method 8021 was performed by Pinnacle Laboratories, Inc., Albuquerque. NM. 

All other parameters were performed by Severn Trent (FL) Inc., Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill H. Mitchell Rubenstein, Ph. D 
Project Manager General Manager \ 

MR: mt 

Enclosure 
MCR 

-AN 2" 1999 

-'"ironmenial & Sak 



2709-D Pan American Freeway NE 
Albuqueraue. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

CLIENT : MARATHON OIL COMPANY PINNACLE ID : 812099 
'ROJECT tf . (none) DATE RECEIVED : 12/31/98 
'ROJECT NAME : IB REMEDIATION REPORT DATE : 1/19/99 

AEN DATE 
0. # CLIENT DESCRIPTION MATRIX COLLECTED 
1 W. STRIPPER INLET AQUEOUS 12/30/98 

02 W. STRIPPER OUTLET AQUEOUS 12/30/98 
n3 E. STRIPPER INLET AQUEOUS 12/30/98 

4 E. STRIPPER OUTLET AQUEOUS 12/30/98 
^5 LYMON AQUEOUS 12/30/98 

Prtntm: 1/19fW: 10 53 »M ConfW.nll i l H20W.XLS; COVEREP 



2709-D Pan American Freeway NE 
Albuauerque. New Mexico 87107 
Phone 15051 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

TEST 
: L I E N T 

PROJECT # 
PROJECT NAME 

EPA 8021 MODIFIED 
MARATHON OIL COMPANY 
(none) 
IB REMEDIATION 

PINNACLE I.D.: 812099 

SAMPLE DATE DATE DATE DIL. 
iD. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 W. STRIPPER INLET AQUEOUS 12/30/98 NA 1/4/99 10 
•2 W. STRIPPER OUTLET AQUEOUS 12/30/98 NA 1/4/99 1 

03 E. STRIPPER INLET AQUEOUS 12/30/98 NA 1/4/99 10 

'ARAMETER DET. LIMIT UNITS 
W. STRIPPER 
INLET 

W. STRIPPER 
OUTLET 

E. STRIPPER 
INLET 

JENZENE 0.5 UG/L 47 0.8 43 
TOLUENE 0.5 UG/L 21 3.7 20 
^ • Y L B E N Z E N E 0.5 UG/L 70 3.1 66 
C&TAL XYLENES 0.5 UG/L 92 23 97 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 

108 135 * 112 

:HEMIST NOTES: 
*= HIGH SURROGATE RECOVERY DUE TO MATRIX INTERFERENCE. 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone 1505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D. 812099 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 E. STRIPPER OUTLET AQUEOUS 12/30/98 NA 1/4/99 1 
05 LYMON AQUEOUS 12/30/98 NA 1/4/99 1 

PARAMETER DET. LIMIT UNITS 
E. STRIPPER 
OUTLET LYMON 

BENZENE 0.5 UG/L 1.4 < 0.5 
TOLUENE 0.5 UG/L 5.5 < 0.5 
ETHYLBENZENE 0.5 UG/L 3.4 < 0.5 

^ f e A L XYLENES 0.5 UG/L 15 < 0.5 

SURROGATE: 
3ROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 120 ) 

107 114 

CHEMIST NOTES: 
M/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone(505i344-3777 
Fax (505) 344-4413 

"EST 
5LANK I D. 

CLIENT 
PROJECT # 

PROJECT NAME 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

EPA 8021 MODIFIED 
010499 
MARATHON OIL COMPANY 
(none) 

IB REMEDIATION 

PINNACLE I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

812099 
NA 
1/4/99 
AQUEOUS 

PARAMETER UNITS 

1ENZENE UG/L <0.5 
OLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 
OTAL XYLENES UG/L <0.5 

/!ETHYL-t-BUTYL ETHER UG/L <2.5 

1,3,5-TRIMETHYLBENZENE UG/L <0.5 

^^TRIMETHYLBENZENE UG/L <0.5 

SURROGATE: 
1ROMOFLUOROBENZENE (%) 112 
'.URROGATE LIMITS: 

CHEMIST NOTES: 
N/A 

(80 -120 



2709-D Pan American Freeway NE 
Albuqueraue. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

TEST 
MSMSD # 
: L I E N T 

PROJECT ft 
PROJECT NAME 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

EPA 8021 MODIFIED 
812100-02 PINNACLE I.D. 
MARATHON OIL COMPANY DATE EXTRACTED 
(none) DATE ANALYZED 
IB REMEDIATION SAMPLE MATRIX 

UNITS 

812099 
NA 
1/4/99 
AQUEOUS 
UG/L 

SAMPLE CONC SPIKED 0/ 
'O DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 
JENZENE 1.1 10.0 10.9 98 10.9 98 0 ( 80- 120 ) 20 
"OLUENE 0.6 10.0 10.6 100 10.7 101 1 ( 8 0 - 120) 20 

ETHYLBENZENE 1.7 10.0 12.5 108 12.4 107 1 ( 8 0 - 120) 20 
"OTAL XYLENES 2.0 30.0 33.6 105 33.5 105 0 ( 80- 120 ) 20 

^ T ^ M I S T NOTES: 
N/A 

Recovery = 

r<PD (Relative Percent Difference) = 

X 100 
(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
X 100 



Severn Trent Laboratories 

Committed To Your Success ' 1 E a s t 0 l i v e R o a d 

Pensacola FL 32514 

Tel: (850) 474-1001 
SIGNATURE PAGE Fax:(850) 478-2671 

Reviewed b y : 

Client: : PINNACLE LABORATORIES 
ALBUQUERQUE, NEW MEXICO 

Project Name: MOC 
Proje c t Number: 812099 
Project Location: IB REMEDIATION 
Accession Number: 901021 

Proje c t Manager: KIMBERLY D. MCNEILL 
Sampled By: N/S 

a part of 

Other Laboratory Locations: 

• 162COP»kRc«« SUM HO.HMOl IX 77064 * W « S h * E x m < M > P ^ . 5 3 S c i * « n w B o ^ . W < ^ ^ 
• ?COMcrTOri iT^>to»"CT06*68 * GXRaM IO.WtHJpBfiyNYCW381 
• 55Sa*Pa*CM.Ccfche»VTCS446 • 77 Nsw Ourtwn Peed. Hoon NJ 06817 



jUg M M SEVERN TRENT LABORATORIES, INC. - PENSACOLA. FLORIDA 

-dHP^ M STATE CERTI EI CATIONS 
_ Gimimllcd Tu Yitur SUCCC.NN 

^jjjj^na Department of Environmental Management. iMboraton- ID No. -10150 (Drinking Water by Reciprocity witli EL) 

irizana Department of Health Services. Lab ID No. AZ05S9 (Hazardous Waste <£. Wastewater) 

State of California, Department oj Health Services. Laboratory ID No. 1-2338 (Hazardous Waste and Wastewater) 

late of Connecticut. Department of Health Services, Connecticut Lab Approval No. PH-0697 (Drinking Water, Hazardous Waste and Wastewater) 

Delaware Health ei. Social Serx'iccs, Division of Public Health, laboratory ID No. FLQ94 (Drinking Water by Reciprocity wtth FL) 

lorida DOll Laboratory ID No SI 142 (Drinking Water), Laboratoiy ID No ESIOIO (Hazardous Waste and Wastewater) 

I'lorida. Radioactive Materials License No. G0733-I 

oreign Soil Permit, Permit No. S-37599 

"ansas Department of Health ri Environment, laboratory ID No EI0253 (Wastewater and Hazardous Waste} 

Commonwealth of Kentucky. Natural Resources and Environmental Protection Cabinet. Laboratory ID No 900-1 i (Drinking Water) 

'late of Louisiana DHH. Office of Public Health Division of Laboratories. Laboratory ID No. 98-25 (Drinking Water) 

State of Maryland, DH&MH laboratory ID No. 233 (Drinking Water by Reciprocity with Florida) 

'.ommnnwealth of Massachusetts. DEP, laboratory ID No. M-FL094 (Hazardous Waste and Wastewater) 

State of Michigan Hureau ofESOccll (No Laboratory ID No assigned bv state) (Drinking Water by Reciprocity with Florid.i) 

jj^lampshire DES. laboratory ID No. 25059S-A (Wastewater) 

State of New Jersey. Department of Environmental Protection e< Energy, laboratory ID No. 49006 (Wastewater) 

V<TH- York State. Department of Health, Laboratory ID No 11503 (Wastewater and Solids/Hazardous Waste) 

North Carolina Department of Environment, Health, ci Natural Resources, Laboratory ID No. 314 (Hazardous Waste and Wastewater) 

Vorth Dakota PlLZConsol Ixihs, laboratory ID No R-108 (Hazardous Waste and Wastewater by Reciproctlv with Caiilornia) 

State of Oklahoma, Oklahoma Department of Environmental Quality, laboratory ID No. 9810 (Hazardous Waste and Wastewater) 

Commonwealth of Pennsylvania, Department of Environmental Resources, Laboratory ID No. 68-467 (Drinking Water) 

' South Carolina DH&EC. laboratory ID No. 96026 (Wastewater by Reciprocity with FL and Solids/Hazardous Waste by Reciprocity with CA) 

Tennessee Department of Health <Jc Environment. Laboratory ID No 02907 (Drinking Water) 

Tennessee Division of Underground Storage Tanks Approved Laboratory 

Virginia Department of General Services. Laboratory ID No. 00008 (Drinking Water by Reciprocity with FL) 

Slate of Washington, Department of Ecology, Laboratory ID No. C282 (Hazardous Waste and Wastewater) 

West Virginia Division of Environmental Protection, Office of Water Resources. Laboratory ID No. 136 (Hazardous Waste and Wastewater by 

Reciprocity with FL) 

American Industrial Hygiene Association (AIHA) Accredited laboratory. Laboratory ID No 9133 

m 
vSor<i\cerilisi\conriccn 1st revised 12/09/9S 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, Florida 32514 (850) 474-1001 

Analysis Report 

Analysis: Group of Single Wetchem 

Accession: 901021 
Client: PINNACLE LABORATORIES 
Project Number: 812099 
Project Name: MOC 
Project Location: IB REMEDIATION 
Department: WET CHEM 



VERM TRENT LABORATORIES I i Ease Olive Road Pensacola, F l o r i d a 22514 (850) 474-1001 

"FINAL REPORT FORMAT - SINGLE" 

[0) Page l 
Dace I3-Jan-99 

Accession: 901021 
C l i e n t : PINNACLE LABORATORIES 
Project Number: 812099 
Project Name: MOC 
Project Location: IB REMEDIATION 
Test: GrouD of Single Wetchem 
Matrix: WATER 
QC Level: n 

Lab ID: 001 

Cl i e n t Sample I d : 812099-05 (LYMON) 

Parameters: Units: 

CHLORIDE (4 500-CL E) MG/L 

Sanrole Date/Time-. 30-DEC-98 0955 
Received Date: 05-JAN-99 

Results 

12 

Rpt Lmts: 

2 

Q: Batch: 

CKW02A 

Analyst 

WH 

Comments: 



SEVERN TRENT LABORATORIES I i Ease Olive Road Pensacola, F l o r i d a 22514 (850) 474-1001 

"Method Report Summary" 

[0) Pace 2 
Oate 13-Jan-99 

Accession Number: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 

901021 
PINNACLE LABORATORIES 
812099 
MOC 
IB REMEDIATION 
Group of Single Wetchem 

C l i e n t Sample I d : 

312099-05 ' LYMON) 

Parameter: 

CHLORIDE (4500-CL E) 

Un i t : 

MG/L 

Result 

12 



S E V E R N T R E N T L A B O R A T O R I E S 11 East Ol ive Rd Pensaco la . FL 32514 (850 )474 -1001 

Data Q u a l i f i e r s f o r F inal R e p o r t 

STL-Pensacola Inorganic/Organic and AFCEE Projects (under QAPP) 

J7 

J (AFCEE description) 
R1 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R (AFCEE description) 
F 
F (AFCEE description) 
U2 
U (AFCEE descnption) 
B (AFCEE description) 

D 
M 
S 

(For positive results) 
(TICs) 
(For positive results) 
(For positive results) 

Temperature limits exceeded (<2°C or > 6°C) 
The reported value is quantitated as a TIC; therefore, it is estimated 
LCS or Surrogate %R is > upper control limit (UCL) or < lower control limit (LCL) 
The reported value is > the laboratory MDL and < lowest calibration standards: 
therefore, the quantitation is an estimation. 

The analyte was positively identified, the quantitation is an estimation 
(For nondetects) Temperature limits exceeded (<2°C or > 6°C) 

Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 
Holding time exceeded 
Collection requirements not met, improper container used for sample 
LCS or surrogate %R is < LCL and analyte is not detected or surrogate %R is < 10% for detects/nondetects 
Internal standard area outside - 5 0 % to +100% of initial calibration midpoint standard. 
Second source calibration verification exceeds acceptance criteria. 
The data are unusable due to deficiencies in the ability to analyze the sample and meet QC criteria 
< laboratory or AFCEE RL and > laboratory MDL 
The analyte was positively identified but the associated numerical value is below the AFCEE or lab RL 
< Laboratory MDL (value for result will be the MDL. never below the MDL) 
The analyte was analyzed for but not detected. The associated numerical value is at or below the MDL 
The analyte was found in the associated blank, as v/ell as in the sample 
Adjusted reporting limit due to sample matrix (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to dilution into calibration range 
Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to insufficient sample size 
Diluted out 
A matrix effect was present (sample was analyzed twice to confirm or chromatogram had interfering peaks) 
Incorrect sample amount was submitted to the laboratory for analysis 

NL 

• 

ND = Not Detected at or above the STL-Pensacola reporting limit (RL) 
L = Laboratory Instrument Detection Limit 
L = Reporting Limit (AFCEE RLs are listed in the AFCEE QAPP) 

N/S = Not Submitted N/A = Not Applicable 
MDL = Laboratory Method Detection Limit 

Any t ime a sample arrives at the laboratory improperly preserved (at improper pH or temperature) or after holding time has expired or 
prepared or analyzed after holding time, client must bo notified in wnting (i.e. case narrative) 

Florida Project:; Inorganic/Organic 
Y1 
Y2 
Y3 
Y (FL description) 
Q 
I 
U1 
U (FL description) 
T 
V 
J l 
J2 
J3 
J (FL description) 

Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 
Improper preservation, sample temperature exceeded EPA temperature limits of 2-6°C upon receipt 
The analysis was from an unpreserved or improperly preserved sample. Data may not be accurate 
Sample held beyond the accepted holding time 
The reported value is < Laboratory RL and > laboratory MDL 
The reported value is < Laboratory MDL (value for sample result is reported as the MDL) 
Indicates the compound was analyzed for but not detected 
The reported value is < Laboratory MDL (value shall not be used for statistical analysis) 
The analyte was detected in both the sample and the associated method blank 
Surrogate recovery limits have been exceeded 
The sample matrix interfered with the ability to make any accurate determinations 
The reported value failed to meet the established quality control criteria for either precision or accuracy 
Estimated value; not accurate 

ICR Projects Inorganic/Organic 
A1 Acceptable R6 Rejected 
Examples: ICR Flags 
R6 = Laboratory extracted the sample but the refrigerator malfunctioned so the extract became warm and client was notified 
R6 = Sample amved in laboratory in good condition; however, the laboratory did not analyze it within EPA's established holding time limit 

LP and CLP-like Projects: Refer to referenced CLP Statement of Work (SOW) for explanation of data qualifiers 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, Florida 32514 (850) 474-1001 

Quality Control Report 

Analysis: Group of Single Wetchem 

Accession: 901021 
Client: PINNACLE LABORATORIES 
Project Number: 812099 
Project Name: MOC 
Project Location: IB REMEDIATION 
Department: WET CHEM 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Parameter: CHLORIDE 
3atch I d : CKW02A 
Blank Result: <2 
Anal. Method: 4500-CL E 
Prep. Method: N/A 
Analysis Date: 13-JAN-99 
Prep. Date: 12-JAN-99 

Sample D u p l i c a t i o n 

Sample Dup-. 901038-1 
Rept L i m i t : <2 

Sample Result: 11.8 
Dup"Result: 11.0 
Sample RPD: 7 
Max RPD: 20 
Dry Weight% N/A 

Mat r i x Spike 

Sample Spiked: 
ReDt L i m i t : 

ICV Result: 
True Result: 
% Recovery: 
% Rec L i m i t s : 

LCS 

LCS Result: 
True Result: 
% Recovery: 
% Rec L i m i t s : 

901038-1 
<2 

SamDle Result: 11.8 
Spiked Result: 34.5 
Spike Added: 25.0 
% Recovery: 91 
% Rec L i m i t s : 75-125 
Dry Weight% N/A 

ICV 

50 .1 
50.0 
100 
90-110 

[0) Page 1 
Date l3-Jan-99 

'WetChem Q u a l i t y Control Report" 



"ERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 2 
Date 13-Jan-99 

Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW STL REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED AT CR ABOVE THE STL-PENSACOLA REPORTING LIMIT (RL). 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW STL REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

a = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
' = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE (DILUTION PRIOR DIGESTION 

AND/OR ANALYSIS). 
3 = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX (DILUTION PRIOR TO DIGESTION 

AND/OR ANALYSIS). 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION, 
i = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) = REPORTING LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4th E d i t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t SPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 
STL-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPD LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG 
ED = ESTHER DANTIN 
BE = BETTY EVERTON 
RH = RICKY HAGENDORFER 

RB = REBECCA BROWN WH 
CR = CYNTHIA ROBERTS AB 
PLD = PAULA L. DOUGHTY JTZ 
LT = LISA TORRES 

= WENDY HAGGARD 
= AMY BRADLEY 
= JONATHAN T. ZIENTARSKI 



Severn Trent Laboratories of Florida 
PROJECT SAMPLE INSPECTION FORM 

Lab Access ion #: 

Was there a Chain of Custody? CYes No* 

2. 

3. 

Was Chain of Custody property C j£e&-^ No* 
filled out and relinquished? 
Were samples received cold? (Yes^) No* 
(Criteria: 2 ° - 6 8 C : STL-SOP 1055) 

N/A 

No* 4. Were all samples properly 
labeled and identified? 

5. Did samples require splitting? Yes* 
Req By: PM Client Other* 

6. Were samples received in proper C^YeT) No* 
containers for analysis 
requested? ^ - ^ 

7. Were all sample containers t C X S l - ^ > N o * 
received intact? 

A i r b i l l N u m b e r ( s ) : l / S v f r ^ 5 L / 6 

C o o l e r Number(s) : \ v\£.t£-.b 

C o o l e r Weight(s): 

10. 

11. 

12. 

13. 

Date Received: 

Were samples checked for 
preservative? (Check pHoiniHiO 
requiring preservative (STL-PN SOP 917) 
except VOA vials that require zero 
headspace)' 

Is there sufficient volume for 
analysis requested? 
Were samples received within 
Holding Time? (REFERTOSTI.-SOPIO40I 

Is Headspace visible > %" in 
diameter in VOA vials?* lf any 
headspace is evident, comment 
in out-of-control section. 
If sent, were matrix spike bottles 
returned? 

Was Project Manager notified of 
problems? (initials: ) 

(JeT) No* 

No* 

YesJ No* 

Yes* No 

Yes No* 

N/A 

N/A 
(Can) 

( N / A ) 

Shipped By 

Yes 

Shipping C h a r g e s 

Cooler Temp(s) (°C): 

O.tK-2-
(LIST THCRMOMETCR NUMOCR(S) FOR VERIFICATION) 

Out of Control Events and Inspection Comments: 

I nspec ted B y : D a t e : G f l 5 ^ r x ^ $ Logged B y 

Use BACK OF PSIFFOR ADDITIONAL NOTES ANO COMMENTS ) 

Date: 05' fa'99 
* Note alt Out-ot-Control ahd/or questionable events on Comment Section ol this form. 

k* Note who requested the splitting ot samples on the Comment Section ot this form. 

All preservatives for the State ol North Carolina, the State of New York, and other requested samples are to be recorded on the sheet provided to record 

pH results (STL-SOP 9381. 

* According to EPA. V" of headspace Is allowed In 40 ml vials requiring volatile analysis, however, STL makes It policy fo record any headspace as otrt-

ot-control (STL-SOP 938). 

WORO\ELKINS\SAMPCTRUPSIF2.DOC December 22, 1998 
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Metals (8) RCRA 

RCRA TCLP METALS 

Metals-13 PP List 
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Gen Chemistry C U \ ^ V \ f j g 7 

Oil and Grease 

Volatile Organics GC/MS (8260) 

BOD 

COD 

PESTICIDES/PCB (608/8080) 

8270 BY GC/MS 

z 
> 
r~ 
•< 
to 
CO 

m 
O 
c 
m 
w 

PNA (8310) 

8240 {TCLP 1311) ZHE 

Herbicides (615/8150) 
base/Neutral Acid Compounds UC/Mb 
(625/827CH 

URANIUM 

TT 
Dl 
ua 
ro 

r 
o 

f-RADIUM 226+228 

Gross Alpha/Beta 

TO-14 

NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR LAB USE ONLY. 
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Petroleum Hydrocarbons (418.1) TRPH 

(MOD.80T5) Diesel/Direct Inject 

(M8015) Gas/Purge & Trap 

8021 (BTEX)/8015 (Gasoline) MTBE 

8021 (BTEX) • MTBE DTMB • PCE 
8021 (TCL) 
8021 (EDX) 

8021 (HALO) 
8021 (CUST) 

504.1 EDBD/DBCPD 

&T£X (8027) 
8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 

8260 (CUST) Volatile Organics 

8260 (Landfill) Volatile Organics 

Pesticides /PCB (608/8081/8082) 
Herbicides (615/8151) 
Bas&Neutral/Acid Compounds GGMS (625B270) 

Polynuclear Aromatics (6107831Q/8270-SIMS) 

General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyte List Metals (23) 
RCRA Metals (8) 

RCRA Metals by TCLP (Method 1311) 

Metals: 

NUMBER OF CONTAINERS 
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2709-D Pan American Freeway NE 
Albuaueraue. New Mexico 87107 
Phone 1505) 344-3777 
Fax 1505) 344-J413 

Pinnacle Lab ID number 
November 30, 1990 

811073 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND. TX 79702-0552 

Project Name 
Project Number 

IB REMEDIATION 
(none) 

Attention: PAUL PEACOCK 

On 11/20/98 Pinnacle Laboratories, Inc. Inc., (ADHS License No. AZ0592), received a 
request to analyze aqueous samples. The samples were analyzed with IEPA 
methodology or equivalent methods. The results of these analyses nnd tho quality control 
data, which follow each set of analyses, are enclosed. 

EPA method 8021 was performed by Pinnacle Laboratories, Inc., Albuquerque, NM. 

All other parameters were performed by Severn Trent (FL) Inc., Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: mt 

Enclosure 

H. Mitchell RubensteiK, Ph. D 
General Manager 

MCR 

I'EC 7 1998 

'•nfiionmcntal & Sdi.. 



2709-D Pan American Freewav NE 
Albuaueraue. New Mexico 87107 
Phone 1505) 344-3777 
Fax t505)344-4413 

CLIENT : MARATHON OIL COMPANY PINNACLE ID : 811073 
PROJECT # : (none) DATE RECEIVED : 11/20/98 
PROJECT NAME : IB REMEDIATION REPORT DATE : 11/30/98 
AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 W.STRIPPER INLET AQUEOUS 11/19/98 
02 W.STRIPPER OUTLET AQUEOUS 11/19/98 
03 E.STRIPPER INLET AQUEOUS 11/19/98 
04 E.STRIPPER OUTLET AQUEOUS 11/19/98 
05 LYMON AQUEOUS 11/19/98 

- ' t l 1U30/M: 2.40 PM Confidant laj Fll«' 11 t o n XLS; COVfREP 



PtlfcCLt 

2709-D Pan American Freeway NE 
Albuaueraue. New Mexico 87107 
Phone 1505) 344-3777 
Fax (505: 34--4413 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 811073 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 W.STRIPPER INLET AQUEOUS 11/19/98 NA 11/20/98 5 
02 W.STRIPPER OUTLET AQUEOUS 11/19/98 NA 11/20/98 1 
03 E.STRIPPER INLET AQUEOUS 11/19/90 NA 11/20/98 20 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L 48 < 0.5 59 
TOLUENE 0.5 UG/L 21 4.1 34 
ETHYLBENZENE 0.5 UG/L 42 2.7 44 

Jp^TAL XYLENES 0.5 UG/L 91 16 140 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

120 117 80 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuquerque. New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMATOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 811073 
PROJECT # :(none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 E.STRIPPER OUTLET AQUEOUS 11/19/98 NA 11/20/98 1 
05 LYMON AQUEOUS 11/19/98 NA 11/20/98 1 
PARAMETER DET. LIMIT UNITS 04 05 
BENZENE 0.5 UG/L 2.1 < 0.5 
TOLUENE 0.5 UG/L 4.9 < 0.5 
ETHYLBENZENE 0.5 UG/L 3.9 < 0.5 
TOTAL XYLENES 0.5 UG/L 19 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 112 116 
SURROGATE LIMITS 80 - 120 ) 

CHEMIST NOTES: 
N/A 



2709-0 Pan American Freewav NE 
Albuaueraue. New Mexico 87107 
Phone 1505! 344-3777 
Fax 15051 344-4413 

GAS CHROMATOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I D. : 811073 
BLANK 1 D. 112098B DATE EXTRACTED 11/20/98 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 11/20/98 
PROJECT tt (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0 5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
OMOFLUOROBENZENE(%) 
RROGATE LIMITS: 
EMIST NOTES: 

N/A 

^ R i 9fl 
80 - 120 ) 



P(#CLt 

2709-D Pan American Freewav NE 
AlbuQueraue. New Mexico 87107 
Phone ',505'i 344-3777 
Fax 15051 344-4413 

GAS CHROMATOGRAPHY QUALITY CONTROL 
MSMSD 

TEST EPA 8021 MODIFIED 
MSMSD # 811051-04 PINNACLE I.D. 811073 
CLIENT MARATHON OIL COMPANY DATE EXTRACTED NA 
PROJECT # (none) DATE ANALYZED 11/20/98 
PROJECT NAME IB REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 8.2 82 8.7 87 6 ( 8 0 - 120 ) 20 

TOLUENE <0.5 10.0 9.4 94 9.9 99 5 ( 80- 120 ) 20 

ETHYLBENZENE <0.5 10.0 9.6 96 10.1 101 5 ( 8 0 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 27.3 91 28.5 95 4 ( 80- 120) 20 

EMIST NOTES; 

N/A 

'ii Recovery X 100 

RPD (Relative Percent Difference) 

Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 

X 100 



Committed To Your Success 

SIGNATURE PAGE 

Severn Trent Laboratones 
11 East Olive Road 
Pensacola FL 52514 

Tel: (850) 474-1001 
Fax: (850) 474-4789 

Reviewed by: 

'-1 - e " - = PINNACLE LASCRATCRI ZS 
ALBUQUERQUE, NEW MEXICO 

Pro j e c t Name: MOC 
Projec t Number: 811073 
Pr o j e c t Location: IB REMEDIATION 
Accession Number: 811399 

Proje c t Manager: KIM MCNEILL 
Sampled By: N/S 
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• 628 Routt 10. WheoanyN) 07981 



EVERN TRENT LABORATORIES I I Ease Olive Road Pensacola, Florida 32514 (350) 474-lQOi 

Analysis Report 

Analysis: Group cf Single Wetchem 

Accession: 811399 
Client: PINNACLE LABORATORIES 
Project Number: 811073 
Project Name: MOC 
Project Location: IB REMEDIATION 
Department: WET CHEM 



VERN TRENT LABORATORIES last ) l i v e Road Pensacola, F l o r i d a 32514 (850) 474-1001 

' FINAL REPORT FORMAT SINGL: 

[0) Page 1 
Date 25-Nov-98 

Accession: 
C l i e n t : 
Project Number-. 
Project Name: 
Proiect Location: 
Test: 
Matrix: 
QC Level: 

811399 
PINNACLE LABORATORIES 
811073 
MOC 
IB REMEDIATION 
GrouD cf Sir.de Viet chem 
WATER 
I I 

Lab ID: 001 

C l i e n t Sample I d : 811073-05 (LYMON) 

Parameters: Units: 

CHLORIDE (4 500-CL E) MG/L 

Sample Date/Time: 19-NOV-98 0902 
Received Date: 21-NOV-98 

Results: 

15 

Rpt LmtS: 

2 

Satch: 

CKW08A 

Analyst: 

WH 

Comments 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 22514 (350) 474-1001 

[0) Paae 2 
Oate 25-Nov-9£ 

"Method Report Summary" 

Accession Number: 811399 
C l i e n t : PINNACLE LABORATORIES 
Project Number: 811073 
Project Name: MOC 
Project Location: IB REMEDIATION 
Test: Group of Single Wetchem 

C l i e n t Sample I d : 

811073-05 (LYMON) 

Parameter: 

CHLORIDE (4500-CL E) 

U n i t : 

MG/L 

Result: 

15 



SEVERN TRENT LABORATORIES 11 East Olive Rd Pensacola, FL 32514 (850)474-1001 

Data Qualifiers for Final Report 

STL-Pensacola Inorganic/Organic and AFCEE Projects (under QAPP) 
| J 4 (For positive results) Temperature limits exceeded (<2°C or > 6°C) 
" J 5 (TICs) The reported vaiue is quantitated as a TIC; therefore, it is estimated 

J 5 (For positive results) Surrogate %R is > upper control limit (UCL) or < lower control limit (LCL) 
J 7 (For positive results) The reported value is > the laboratory MDL and < lowest calibration standards: 

therefore, the quantitation is an estimation. 
J (AFCEE descnption) The analyte was positively identified, the quantitation is an estimation 
R 1 (For nondetects) Temperature limits exceeded (<2°C or > 6°C) 
R2 Improper preservation, no preservative present in sample upon receipt 
R3 Improper preservation, incorrect preservative present in sample upon receipt 
R4 Holding time exceeded 
R5 Collection requirements not met, improper container used for sample 
R6 Surrogate %R is < LCL and analyte is not detected or surrogate %R is < 10% for detects and nondetects 
R 7 Internal standard area outside -50% to +100% of initial calibration midpoint standard. 
R (AFCEE descnption) The data are unusable due to deficiencies in the ability to analyze the sample and meet QC criteria 
F < laboratory or AFCEE RL and > laboratory MDL 
F (AFCEE description) The analyte was positively identified but the associated numerical value is below the AFCEE or lab RL 
U2 < Laboratory MDL (value for result wiil be the MDL, never below the MDL) 
U (AFCEE descnption) The analyte was analyzed for but not detected. The associated numencal value is at or below the MDL 
B (AFCEE description) The analyte was found in the associated blank, as well as in the sample 
@ Adjusted reporting limit due to sample matrix (dilution prior to digestion and/or analysis) 
* Elevated reporting limit due to dilution into calibration range 

Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis) 
» Elevated reporting limit due to insufficient sample size 
D Diluted out 
A2 Surrogate %R is > UCL (upper control limit) and analyte is not detected. No corrective action required 
M A matrix effect was present (sample was analyzed twice to confirm or chromatogram had interfering peaks) 
S Incorrect sample amount was submitted to the laboratory for analysis 

ND = Not Detected at or above the STL-Pensacola reporting limit (RL) N/S = Not Submitted N/A = Not Applicable 
1 IDL = Laboratory Instrument Detection Limit MDL = Laboratory Method Detection Limit 
RL = Reporting Limit (AFCEE RLs are listed in the AFCEE QAPP) 

Any time a sample arrives at the laboratory improperly preserved (at improper pH or temperature) or after holding time has expired or 
preparea or analyzed after holding time, client must be notified in writing (i.e. case narrative) 

Florida Projects Inorganic/Organic 
Y1 Improper preservation, no preservative present in sample upon receipt 
Y2 Improper preservation, incorrect oreservative present in sampie upon receipt 
Y3 Improper preservation, sample temperature exceeded EPA temperature limits cf 2-5°C upon receipt 
Y (FL description) The analysis was from an unpreserved or improperly preserved sample. Data may not be accurate 
Q Sample held beyond the accepted holding time 
I The reported value is < Laboratory RL and > laboratory MDL 
U1 The reported value is < Laboratory MDL (value for sample result is reported as the MDL) 
U (FL description) Indicates the compound was analyzed for but not detected 
T The reported value is < Laboratory MDL (value shall not be used for statistical analysis) 
V The analyte was detected in both the sample and the associated method blank 
J1 Surrogate recovery limits have been exceeded 
J2 The sample matrix interfered with the ability to make any accurate determinations 
J3 The reported value failed to meet the established quality control criteria for either precision or accuracy 
J (FL description) Estimated vafue; not accurate 

ICR Projects Inorganic/Organic 
A1 Acceptable R6 Rejected 
Examples: ICR Flags 
R6 = Laboratory extracted the sample but the refrigerator malfunctioned so the extract became warm and client was notified 
R6 = Sample arrived in laboratory in good condition; however, the laboratory did not analyze it within EPA's established holding time limit 

CLP and CLP-like Projects: Refer to referenced CLP Statement of Work (SOW) for explanation of data qualifiers 

...nd UHTm.lIjHi kstl revised 11I<J/*JH 



VSRN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 22514 (850) 474-1001 

Quality Control Report 

Analysis: Group of Single Wetchem 

Accession: 811399 
Client: PINNACLE LABORATORIES 
Project Number: 811073 
Project Name: MOC 
Project Location: IB REMEDIATION 
Department: WET CHEM 



SEVERN TRENT LABORATORIES 11 East Olive Roaci Pensacola, F l o r i d a 22514 (850) 474-1001 

• 
Parameter: 
Batch I d : 
Flank Result; 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Preo. Date: 

CHLORIDE 
CKW08A 
<2 
4500-CL E 
N/A 
23-NOV-38 
21-NOV-98 

Sample Spiked: 
ReDt L i m i t : 

Sample Result: 
Spiked Result; 
Spike Added: 
% Recovery: 
% Rec L i m i t s : 
Dry Weight% 

811351-1 
<2 

3.4 
30.8 
25 . 0 
110 
75-125 
N/A 

ICV 

ICV Result: 52 . 0 
True Result: 50.0 
% Recovery: 
% Rec L i m i t s : 

104 % Recovery: 
% Rec L i m i t s : 90-110 

LCS 

True Result: 

[0) Paae 1 
Date 25-Nov-98 

"WetChem Q u a l i t y Control Report' 

Sample D u p l i c a t i o n 

Sample Dup: 811351-1 
Rept L i m i t : <2 

Sample Result: 3.4 
Dup'Result: 3.4 
Samcie RPD: 0 G 
Max RPD: 2 
Dry Weight* N/A 

Ma t r i x Spike 



VERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

fO) Paae 2 
Date 25-Nov-98 

Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW STL REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED AT OR ABOVE THE STL-PENSACOLA REPORTING LIMIT (RL). 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW STL REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE (DILUTION PRIOR DIGESTION 

AND/OR ANALYSIS). 
9 = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX (DILUTION PRIOR TO DIGESTION 

AND/OR ANALYSIS). 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& = AUTOMATED 
? = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X STL REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE STL 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) = REPORTING LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-aDDroved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, "or the Examinat icr. of 'Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4th E d i t i o n . 
.ANNUAL BOOK C? ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-accrcved e d i t i o n . 
METHODS FOR THE DETERMINATION O? INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA50C/R-93/1C Z , AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROSILCGICAL PROPERTIES, 2ND EDITION. 
STL-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS CF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED 3Y THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPD LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN WH = WENDY HAGGARD 
ED = ESTHER DANTIN CR = CYNTHIA ROBERTS AB = AMY BRADLEY 
BE = BETTY EVERTON PLD = PAULA L. DOUGHTY JTZ = JONATHAN T. ZIENTARSKI 
RH = RICKY HAGENDORFER LT = LISA TORRES 



Severn Trent Laboratories of Florida 
PROJECT SAMPLE INSPECTION FORM 

ab Accession tt: Date Received 

1. Was there a Chain of C u s t o d y ? ^ Y e T ) No* 

2. Was Chain of Custody properly 
filled out and relinquished? 

3. Were samples received cold? 
(Criteria: 2° - 6°C: STL-SOP 
1055) 

4 . Were all samples properly 
labeled and identified? 

5. Did samples require splitting? 
Req By: PM Client Other 

6. Were samples received in 
proper containers for analysis 
requested? 

7. Were all sample containers 
received intact? 

N/A 

9. 

10. 

1 1 . 

12. 

13. 

Were samples checked for 
preservative? (CheckpHo(allH:0 
requiring preservative (STL-PN SOP 917) 
except VOA vials that require zero 
headspace)' 
Is there sufficient volume for 
analysis requested? 
Were samples received within 
Holding Time? ,„„ ,» I 0sn SOP IO40> 

Is Headspace visible > %" in 
diameter in VOA vials?* If any 
headspace is evident, 
comment in out-of-control 
If sent, were matrix spike 
botttes returned? 

Was Project Manager notified 
of problems? (initials: ) 

Yes No* /WR^ 

No* Yes^ 

Ye7 

Yes* 

No* 

Yes No *C^N/A )̂ 

Yes 

Airbill Number(s Shipped By: 

^Cooler Number(s): Shipping Charges: X"| 

Cooler Weight(s): ^7) j ft Cooler Temp(s) (°C) 

r.c \LM 
: 

.1ST Tt.E"MCMETER NUMBERIS) FOR VERIFICAT1CNI 

Out of Control Events and Inspection Comments: 

(USE BACK OF PSIFFOR AOOITIONAL NOTES ANO COMMENTS > | y 

Inspected By: 

Note atl Out-of-Control and/or questionable events on Comment Section of this form. 

Note who requested the splitting of samples on the Comment Section of this form. 

All preservatives lor the State ol North Carolina, the State ol New York, and other requested samples are to be recorded on the sheet provided to record 

pH results (STL-SOP 938. section 2.2.91. 

According to SPA. 'A' ot heedspace is allowed in 40 ml vials requiring volatile analysis, however. STL mekes it policy to record eny headspace as out-of-

control ISTL-SOP 938. section 2.2.12). 
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Gen Chemistry CV\ \0V(dg^ 

Oil and Grease > z 
Volatile Organics GC/MS (8260) 

BOD 

COD 

PESTICIDES/PCB (608/8080) 

8270 BY GC/MS 

(f l 
co 
31 
m 
O 
c 
m 
(fl 

PNA (8310) 

8240 (TCLP 1311) ZHE 

Herbicides (615/8150) 
base/Neutral Acia Compounds UU/MS 
(625/8270) 

URANIUM 

RADIUM 226+228 

Gross Alpha/Beta 

TO-14 

NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN 



2709-D Pan American Freeway NE 
Albuauemue. New Mexico 87107 
Phone (505) 344-3777 
Fax 15051 344-U413 

Pinnacle Lab ID number 810113 
November 17. 1998 

MARATHON OIL COMPANY 
P.O. SOX 552 
MIDLAND. TX 7970^-0552 

Project Name IB REMEDIATION 
Pro|oct Number (none) 

Attention: PAUL PEACOCK 

On 10/20/98 Pinnacle Laboratories. Inc. Inc.. (ADHS License No. AZ0592), received a 
request lo analyze aqueous samples. The samples were analyzed with EPA 
methodology or equivalent methods. The results of these analyses and tho quality control 
data, which foilow each set of ana.yses. are enclosed. 

EPA method 3021 was performed by Pinnacle Laboratories, Inc.. Albuquerque. NM. 

All other parameters were performed by ESL (OR) Inc.. Portland. OR. 

if you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeill H. Mitchell Rubenstein,'Ph. D. 
Project Manager General Manager 

MR: mt 

Enclosure 



2709-D Pan American Freeway NE 
Albuaueraue. New Mexico 87107 
Phone 1505) 344-3777 
Fax 15051 344-4413 

CLIENT 
PROJECT a 
PROJECT NAME 

MARATHON OIL COMPANY 
(none) 
IB REMEDIATION 

PINNACLE ID 
DATE RECEIVED 
REPORT DATE 

810113 
10/30/98 
11/17/98 

AEN 
ID. CLIENT DESCRIPTION MATRIX 

DATE 
COLLECTED 

01 
0° 
03 
04 
05 

E.STRIPPER INLET 
E.STRIPPER OUTLET 
W.STRIPPER INLET 
W.STRIPPER OUTLET 
LYMON 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

10/29/98 
10/29/98 
10/29/98 
10/29/98 
10/29/98 

P r i n t e d 11 « T "?B 7 13 CM C o n f i d e n t i a l 
F.le 810113 X L S ; C O V C R E P 



2709-D Pan American Freewav NE 
Albuaueraue. New Mexico 87107 
Phone 15051 3-14-3777 
Fax (5051 344-4-13 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE !.D.: 810113 
PROJECT it :(none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 

ID. s CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 E.STRIPPER INLET AQUEOUS 10/29/98 NA 11/6/98 10 

02 E.STRIPPER OUTLET AQUEOUS 10/29/98 NA 11/6/98 1 

03 W.STRIPPER INLET AQUEOUS 10/29/98 NA 11/6/98 5 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L 68 0.8 74 

TOLUENE 0.5 UG/L 17 4.6 30 

^THYLBENZENE 0.5 UG/L 49 3.4 62 

» T A L XYLENES 0.5 UG/L 78 16 130 

SURROGATE: 
BROMOFLUOROBENZENE 
SURROGATE LIMITS 80 

108 114 120 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuaueraue. New Mexico 87107 
Phone 1505) 344-3777 
Fax (5051 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 810113 
PROJECT -4 : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 W.STRIPPER OUTLET AQUEOUS 10/29/98 NA 10/6/93 1 
05 LYMON AQUEOUS 10/29/98 NA 10/6/98 1 
PARAMETER DET. LIMIT UNITS 04 05 
BENZENE 0.5 UG/L 0.6 < 0.5 
TOLUENE 0.5 UG/L 2.5 < 0.5 
ETHYLBENZENE 0.5 UG/L 1.3 < 0.5 

^ T A L XYLENES 0.5 UG/L 8.7 < 0.5 

9 
SURROGATE: BROMOFLUOROBENZENE (%) 107 110 
SURROGATE LIMITS ( 80 - 120 i 

CHEMIST NOTES: 
N/A 



2709-D Pan American Freeway NE 
Albuaueraue. New Mexico 87107 
Phone 15051 344-3777 
=ax 15051 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

REAGENT BLANK 

TEST 

BLANK I D. 

CLIENT 

PROJECT 

PROJECT NAME 

EPA 3021 MODIFIED 

110698 

MARATHON OIL COMPANY 

(nonei 

IB REMEDIATION 

PINNACLE LD. 

DATE EXTRACTED 

DATE ANALYZED 

SAMPLE MATRIX 

310113 

NA 

11/6/98 

AQUEOUS 

PARAMETER UNITS 

3ENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

• 

SURROGATE. 

OMOFLUOROBENZENE (' 

RROGATE LIMITS 

CHEMIST NOTES. 

N/A 

107 

80 - 120 



2709-D Pan American Freeway NE 
Albuaueraue. New Mexico 87107 
Phone (505) 344-3777 
Fax(505) 344-4413 

MSMSD -V 

CLIENT 

PROJECT 
PROJECT NAME 

GAS CHROMOTOGRAPHY QUALITY CONTROL 

MSMSD 

EPA 8021 MODIFIED 

110698 PINNACLE I.D. 

MARATHON OIL COMPANY DATE EXTRACTED 

(none) DATE ANALYZED 

IB REMEDIATION SAMPLE MATRIX 

UNITS 

810113 

NA 

11/6/98 

AQUEOUS 

UG/L 

SAMPLE CONC SPIKED DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 9.2 92 8.5 85 3 i 80 - 120 ) 20 

TOLUENE <0.5 10.0 10.1 101 9.5 95 6 ( 80 - 120 ) 20 

ETHYLBENZENE <0.5 10.0 10.4 104 9.5 95 9 ( 80 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 30.0 100 27.8 93 8 ( 70 - 133 ) 20 

EMIST NOTES. 

Recovery 

RPD (Relative Percent Difference) = 

X 100 

(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Averaae Resuit 

X 100 



Environmental Services Laboratory, Inc. E S L 
17400 SW Upper Boones Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Kir-. McNeill 
Pinnacle Laboratories 
270 9-D Pan American Fwy NE 
Albuquerque, NM 37107 

Date: 11/12/1998 
ESL Account Mo.: 90147 
ESL Job Number: 98.02128 

P r o j e c t : 810113 / MOC 
Location: IB Remdiation 

Sample a n a l y s i s i n support of the p r o j e c t referenced above has 
been completed and r e s u l t s are presented cn the f o l l o w i n g pages. 
Should you have questions regarding procedures cr r e s u l t s , please 
f e e l v/e I come to contact C l i e n t Services. 

;:~tcr Sample • •:c,cv\\:: 

r;:;C4 '.101:3-00 

M a t r i x 

Typo 

Water 

P a t e 

'. 0/2'J/ 1 l i i 

Approved by -. 

Andi Hoevet 
Proj e c t Manager 
ESL, INC. ESL, IN1 

The r e s u l t s from these samples r e l a t e only to the items t e s t e d . 
This r e p o r t s h a l l not be reproduced, except i n f u l l , w i t h o u t the 
w r i t t e n approval of the l a b o r a t o r y . 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



ANALYTICAL REPORT 
Kim M c N e i l l 
P i n n a c l e L a b o r a t o r i e s 
2709-D Pan A m e r i c a n Fwy NE 
Albuquerque, NM 37107 

11/12/1996 
Job No.: 93.0212 3 

Page: 2 

P r o j e c t Name: 
Date R e c e i v e d : 

810113 / MOC 
11/03/1993 

Sample D e s c r i p t i o n 

310113-05 

sample r e s u l t of SX) i n d i c a t e s the parameter was Not " e t e c t e d a t 

J - ppm ug = ppb su = standard u n i t s 

ne r e p o r t i r . q 

Snvircr.mental Services Laboratory. Inc. (503 ) 670-9520 (503) ':7C-)243 FAX 

17400 :;w Upper Qooncs Ferry Rd., Jui:e 270, Portland. CR 97224 



QUALITY CONTROL REPORT t 

CONTINUING CALIBRATION VERIFICATION 

i r . r . ac l e L a b o r a t o r i e s D a t e : 11 /12 /139! 
709-D Fan Amer i can Fwv NE 
I b u q u e r q u e , NM 87107 ' Job Number: 98.02123 

o n t a c t : Kim M c N e i l l 
r o j e c t : 810113 / MOC 

7ruc . ' - r .cennra t ior i Percent L̂ aCe 

"onccT.traL icr . i-'cur.a Recovery Ana l y zua 

103 . 

''CV - Continuing C a l i b r a t i o n 7 c r i i : : a t i c n 

Environmental Services Laboratory, : r.c. (503)670-3523 (503)670-9243 FAX 

17400 SW Cpper Doones Ferry Rd., Su i t e 270, P o r t l a n d , CR 97224 



' CONTROL REPORT 
BLANKS 

-aDcratones 
2709-D Pan American Fwv ME 
Albucuercue, NM 87107 

Dace: 11/12/1998 

Job Number: 98.02128 

Contact: : Kim McNeill 
310113 / MOC 

: 13 Remdiation 

.•••.:ialy:v.:u 

17*00 iW Upper :—-r.es Fer ry | v<i. , P o r t l a n d , ,R 'nnr. 'i 



LGSSARY 

- •"• - - • * imp.e -:ces r o t r. 4v»» i \ypiea- :asol:r.e p a t t e r n . 
:' Sr. i s sample does r.ot .nave a t y p i c a l i i e s e i p a t t e r n . 

3 Analyte :ound :a tne, associated eland w e l l u.s tne sample.. 

Th" " i - r l e cent a I ns a '. .';r.tor r.y ircca rccn t han --a so i ir.e . 

TN See case n a r r a t i v e 

-3 -utside c o n t r o l l i m i t s - r unusua 1 ~.atnx; cee case n a r r a t i v e . 

The :;ampit: extends t o J r.eavier .-lydrccarcon rar.ge ..".an g a s o l i n e . 

i '••jLju^tz -,n a dry weiqr.t 

- *L v-isu i t was c a l c u l a t e d : rem d i l u t i o n . 

''he sample extends t o -i l i g h t e r hydrocarbon rar.ge tr.an d i e s e l . 

The L-ampiL' -extends t o a heavier hydrocarcon ranqe than d i e s e l . 

1 The f/ J M t i v o r e s u l t : ^ r gasoline is due te sir.aie component :cmrarn i na t : LP, . 

ii The sample extcnas t o a l i g h t e r r.yarocarcon ranqe tnan c i i . 

: The o i l p a t t e r n f o r t h i s sample is not t y p i c a l . 

The r e s u l t f o r t h i : ; .:>,mnoi;na i s an est :mac ed c o n c e n t r a t i o n , 

/he LCS lecovery -exceeded c o n t r o l l i m i t s , see the ;.CS nage '.: '.cis :'-port 

The LCS recovery exeedea c e n t r e l i m i t s ; tne MS/MSD wt.-re in c o n t r o l v a i i u . i t in-.: : ne t.a ten. 

- MS and/or MSD percent recovery exceeds c o n t r o l l i m i t s . 

MD 'Jnacie - o c a l c u l a t e MS/MSD recovery due t o mgr. amount i.nuiyte; greater '..'•-an \ ' .ir.es :;p i.'.~ l e v e l . 

"he y.S/MSD RPD i s g r e a t e r tnan metr.ca c n t e r a . The cample was re - ext r act---.i i-- •- •-• - .ir.aiy.-.ea - . - . t : i s i m i l a r rer.u 

i na i ca 11 ng a non - homogeneous samp i e . 

•'•M The M a t r i x Spixe exceeded c o n t r o i l i m i t s ; ICS was i n c o n t r o l v a l i d a t i n g tr.e eaten. 

MI Cutside c o n t r o i l i m i t s due t o ma t r i x i n t e r f e r e n c e . 

•• Manual i n t e g r a t i o n performed on sample f o r q u a n t i f i c a t i o n . 

N/A Not Appl i c a b l e . 

NC .'.'ot c a l c u a b l e . 

NO Not Aria lyzea. 

':' A post d i g e s t i o n spike wa:; analysed, .ind recoveries w*re w i t h i n " o n t r o l l i m i t s . 

T e t e c t i o n l i m i t s e i e v a i e u due r . :;.inDi': m a t r i x . 

1. N - t e c t i o n ; imit.; <•'n-vat .-.i de.u < . :r.uh 1 eve. i s •": I c o n - t a r g e t -ompounui;. ''-imp ie s I f i n ar d i l u t i o n . 

\< The d u p l i c a t e RPD was dr'-ater i :un .'01. The sample was : e *-xc ract cd and re - ana iy/ed w i t h .similar r e s u l t s . T 

nd i cat . e:; . i .Mtr : :< i nt." r; <• renee in t_ he samp 1 e, l i k e l y a :ion • homoger.e ; t y :: t ne sample . 

/he d u p l i c a t e M'D wa:; - I I M I I T than V i s u a l i n s p e c t i o n showed the sample : be non - hrrnoqer.esus . 

j-i' I - not. i p p l i c a b l i - : • a" r e m i t s :-ss than ! ive r imes the r-'port ing l . m i t . 

i- " 1 at i V i'-ro'nt N ; : r-rctu:<' • li VO 1 he t_ wren r wo . :o lumns w.iij g r e a t e r '.nan •; )» , the r. Lancr : •• -:;u ; t. was n-port 

'••< • • i a; i v " j ' • rr.-ent. i •; i : <• rerici: i RVD) nut ween : wo <-o lumns wa:j g r e a t e r i:iar, -i C \ , :. he i ,we r way i - -oort • 

:v:.:;;; ;: :t - • r r • • r< e-.f • w ; r n • he h. ;'iher r e s u l t . 

i / M.SL1 \'.Vli . .'• g r e a t e r ' ::an 01 

'!< . 'irrogat.e recovery -.nitsiac c o n t r o l l i m i t s . See tne sur r o g a t e page t : the : •.•port . 

'•' "nabie ro g u a n t i t a t e surrogate due t o sample d i l u t i o n . 

'amp i - • : r y. rov i tied \ - • '. a bo ra r o ry ; o proper namo i i m :ont a i n-- r 

'.' L.i" i 1 • * malyni:; wa:; : ••guesr etj, sample ec r.t a i ::• • r :--c" : -.*.• i w i t h ::-..'JJ«L,IC'.' 

X1 s'.o -:up 1 i c a t e HPD was -treater tnan 2C\ . Due t o insuf f i c i e n t sample , re -anaiys i s was not pen:; i::. e . 

/ ..ample was analyzed o u t s i d e recommended h o l d i n g times. 

V The r u s u l t f o r t h i s parameter was gr e a t e r than the TCL? r e g u l a t o r y l i m i t . 

The p a t t e r n seen f o r the parameter being analyzed i s not t y p i c a l . 



o 

Z OT W 

O 

2 

o a. 

W 01 H 

5 O 

^0 

o 

o 

3 
o-

5 rn 

cn 
o > 

cr 
CJ c X I 
u c CD 

•n 
•̂J -Q 
-n 
0) an

 

-(505 

N
e 

$ 

i . 

M
e 

—. 
CO 

X 

o' 
o 
00 

—̂  o 

M 
•v l 
O 
CO 
I 

a 
"0 
0) 
ZZ 
> 

3 
CD 
22\ 
Ci 
Qi 
ZZ 

TJ 
zz' zz 
0) 
g_ 
CD 
I— 
0} 

cr o 
- i 

23. o 32 
CD' 
CO 

- i 3 
CD O 
CD • 

0} 

<̂ 
Z 
m 

g 
5-

fB 
n 

01 
3 
QJ 

CO 

3 cr re 
•< 
D 

o 

3 

Q 

SU 

O 

01 

o 

?5' 
w 

3 
O 

Metals (8) RCRA 

RCRA TCLP METALS 

Metals-13 PP List 

Metals-TAL 
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Gen Chemistry 

Oil and Grease 

Volatile Organics GC/MS (8260) 

BOD 

COD 

PESTICIDES/PCB (608/8080) 

8270 BY GC/MS 

3> 
Z 
> 
r-
-< 
co 
CO 

m 
O 
c 
m 
CO 

PNA (8310) 

8240 (TCLP 1311) ZHE 

Herbicides (615/8150) 
Uase/Neutrai Acid Uompounas (j>U/Mb 

(625/8270) 

URANIUM 

-a 
CJ 

i a 
re 

RADIUM 226+228 

Gross Alpha/Beta 

TO-H 

NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR LAB USE ONLY. 
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Petroleum Hydrocarbons (418.1) TRPH 
(MOD.8015) Diesel/Direct Inject 
(M8015) Gas/Purge & Trap 

8021 (BTEX)/8015 (Gasoline) 

8021 j £ T E ^ I MTBE Z TMB -I PCE 
8021 (TCT) 

8021 (EDX) 

8021 (HALO) 
8021(CUST) 

504.1 EDBI.'DBCP 

8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 
8260 (CUST) Volatile Organics 
8260 (Landfill) Volatile Organics 

Pesticides/PCB (608/8081) 
Herbicides (615/8151) 
Base/Neutral/Acid Compounds GC/MS (625/8270) 

Polynuclear Aromatics (610/8310) 

General Chemistry: 

Priority Pollutant Metals (13) 
Target Analyte List Metals (23) 
RCRA Metals (8) 

RCRA Metals bv TCLP (Method 1311) 
Metals: 

NUMBER OF CONTAINERS 

Z 
> 

Cfl 
CO 
a 
m 
O 
c 
m 
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plfJNACLc. 
••ibuoueroue. New M»«co 3/107 
; : u c r e : 505.3 44.- - 7 , : ' u ; -•;5.544.4413 

Pinnacle Lab ID number 808080 
September 11. 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND. TX 79702-0552 

Project Name IB REMEDIATION 
Project Number (none) 

Attention: PAUL PEACOCK 

On 8/27/98 Pinnacle Laboratories. Inc., formerly American Environmental Network (NM), 
Inc.. (ADHS License No. AZ0592), received a request to analyze aqueous samples. 
The samples were analyzed with EPA methodology or equivalent methods. The results of these 
analyses and the quality control data, which follow each set of analyses, are enclosed. 

EPA method 8021 was performed by Pinnacle Laboratories. Inc.. Albuquerque. NM. 

All other parameters were performed by Severn Trent (FL) Inc., Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Project Manager General Manager 

MR: mt 

Enclosure 



pttJtlACLc. 
7 709-D Fan American Freewav, NE 
Albuaueraue. New Mexico 87107 
'hone: 505-244-37?*'. ?«: 505-344-4413 

CLIENT 
PROJECT * 
PROJECT NAME 

MARATHON OIL COMPANY 
(none) 
IB REMEDIATION 

PINNACLE ID 
DATE RECEIVED 
REPORT DATE 

808080 
8/27/98 
9/11/98 

AEN 
ID. * CLIENT DESCRIPTION MATRIX 

DATE 
COLLECTED 

01 
02 
03 
04 
05 

W.STRIPPER INLET 
W.STRIPPER OUTLET 
E.STRIPPER INLET 
E.STRIPPER OUTLET 
LYMON 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

8/26/98 
8/26/98 
8/26/98 
8/26/98 
8/26/98 

PnniM: 9/11/98: 3 S3 PM CanfMantfai Fl i t : BMOM.XL3, COVEREP 



:"0?-D p3n American '"«vvav. NE 
libuauercue. New Mexico 37107 
;uone: c05-2-*"-*-3~7"". -ax: 505-3-*4-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY 
PROJECT ft : (none) 
PROJECT NAME : IB REMEDIATION 

PINNACLE I.D. 808080 

SAMPLE 

ID. 4 CLIENT I.D. MATRIX 
DATE 

SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 W.STRIPPER INLET 
02 W.STRIPPER OUTLET 
03 E.STRIPPER INLET 

AQUEOUS 
AQUEOUS 
AQUEOUS 

8/26/98 
8/26/98 
8/26/98 

NA 
NA 
NA 

8/28/98 
8/31/98 
8/28/98 

5 
5 
5 

PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 
TOLUENE 0.5 
ETHYLBENZENE 0.5 

^OTAL XYLENES 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

UG/L 
UG/L 
UG/L 
UG/L 

47 
19 
91 
140 

3.9 
8.4 
3.4 
20 

45 
18 
94 
140 

BENZENE 0.5 
TOLUENE 0.5 
ETHYLBENZENE 0.5 

^OTAL XYLENES 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

92 87 89 

CHEMIST NOTES: 
N/A 



1 -an A Senear, rreewav. NE 
Albuaueraue, New Mexico 87107 

"ne; 44-" sx: 505-344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : EPA 8021 MODIFIED 
CLIENT : MARATHON OIL COMPANY PINNACLE I.D.: 808080 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 E.STRIPPER OUTLET AQUEOUS 8/26/98 NA 8/28/98 1 
05 LYMON AQUEOUS 8/26/98 NA 8/28/98 1 
PARAMETER DET. LIMIT UNITS 04 05 
BENZENE 0.5 UG/L 1.6 < 0.5 

TOLUENE 0.5 UG/L 7.7 < 0.5 

ETHYLBENZENE 0.5 UG/L 6.3 < 0.5 

TOTAL XYLENES 0.5 UG/L 34 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS 

116 
( 8 0 - 1 2 0 

93 

CHEMIST NOTES: 
N/A 



_7"9-D Pan A™'.°r,can -'eewav. NE 
:ibuauerc:ue. New Mexico 37107 
5 l ,one: 535-"44.5"", c ix: 505-344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. 808080 
BLANK I. D. : 082898 DATE EXTRACTED N/A 
CLIENT : MARATHON OIL COMPANY DATE ANALYZED 8/28/98 
PROJECT 3! (none) SAMPLE MATRIX AQUEOUS 

PROJECT NAME : IB REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

METHYL-t-BUTYL ETHER UG/L <2.5 

1,3.5-TRIMETHYLBENZENE UG/L <0.5 

^^,2.4-TRIMETHYLBENZENE UG/L <0.5 

^SURROGATE: 

BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS: 
CHEMIST NOTES: 
N/A 

( 80 - 120 
100 



J709-D Pan American Freewav, NE 
Albuaueraue, New Mexico 87107 
Dhone: 505-344-3777, Fax: 505-344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST EPA 8021 MODIFIED PINNACLE I.D. : 808080 
BLANK 1. D. 083198 DATE EXRACTED : N/A 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 8/31/98 
PROJECT tt (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

METHYL-t-BUTYL ETHER UG/L <2.5 

1,3,5-TRIMETHYLBENZENE UG/L <0.5 

^ 2,4-TRIMETHYLBENZENE UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 99 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 



_~ :3Pi Amencan leeway. NE 
-ibLcueraiie. New Mexico 87107 
- ucre: '"5-344. c?7, 505-344-441: 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST EPA 8021 MODIFIED 
MSMSD # : 808080-05 PINNACLE I.D. 808080 
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED N/A 
PROJECT # : (none) DATE ANALYZED 8/28/98 
PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 9.8 98 9.5 95 3 ( 80 - 120 ) 20 
TOLUENE <0.5 10.0 9.2 92 9.0 90 2 ( 80- 120 ) 20 
ETHYLBENZENE <0.5 10.0 9.4 94 9.5 95 1 ( 80 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 30.5 102 29.9 100 2 ( 80- 120 ) 20 

METHYL-t-BUTYL ETHER <2.5 20.0 20.5 103 21.9 110 7 ( 70- 133 ) 20 

CHEMIST NOTES: 
N/A 

5/o Recovery X 100 
(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) 

Average Result 
X 100 



Environmental Services Laboratory, Inc. E S 
17400 SW Upper Boones Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Kim McNeill 
Pinnacle Laboratories 
270 9-D Pan American Fwy NE 
Albucruercfue, NM 87107 

Date: 09/04/1998 
ESL Account No.: 9014 7 
ESL Job Number: 98.01740 

Proj ect: 
Location: 

808080-05 
808080-05 

Marathon o i i 

Sample analysis i n support of the p r o j e c t referenced above has 
been completed and r e s u l t s are presented on the f o l l o w i n g pages. 
Should you have questions regarding procedures cr r e s u l t s , please 
f e e l welcome t o contact C l i e n t Services. 

Sample 

N'umcer 

-.05537 

Sample Descripcion 

108080-05 

Macrix 

Type 

Wacer 

Dace 

Taken 

08/26/1998 

Dace 

Receivea 

18/31/1398 

Approved by. 

Andi Hoeve 
Project Manager 
ESL, INC. ESL, INC 

The r e s u l t s from these samples r e l a t e only to the items te s t e d . 
This report s h a l l not be reproduced, except i n f u l l , without the 
w r i t t e n approval of the la b o r a t o r y . 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



ANALYTICAL REPORT 
Kim McNeill 09/04/1998 
Pinnacle Labora tor ies Job No. : 98.01740 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 ' Page: 2 

P re fec t Name: 808080-05 Marathon o x l 
Date Received: 08/31/1998 

iampie Numoer Sample D e s c r i p t i o n 

'.05537 308080-QS 

PARAMETERS METHODS RESULTS REPORT MMIT 'iNITS DATE ANALYZED 

r h i o r i a e EPA -OCO 1.3 3.5 ug /L )9 /03 / l 998 

A sample r e s u l t of ND i n d i c a t e s tne parameter was Not Detec ted at the r e p o r t i n g l i m i t . 

nv i ronmen ta i Services Labora to ry . I nc . (503 ) 670-8520 .503) 670-9243 FAX 

7400 SW Upper Boones Terry Rd. , Su i t e 270, Po r t l and , OR 97224 



QUALITY CONTROL REPORT 
CONTLNLING CALIBRATION VERIFICATION 

Pinnacle Labora to r i e s Date: 09/04/1998 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.01740 

Contact: Kim M c N e i l l 
Project: 808080-05 Marathon o i l 

cc/ 
True Concentration Percent Hate 

Concentration round Recovery Analyzed 

13.0 -i.75 37.5 )9/03/l?98 

CC/ - Continuing Calibration Ver i f i c a t i o n 

Environmental Services Laboratory, Inc. (5031670-8520 (503)670-9243 FAX 

17400 SW Upper 9oones Ferry Rd., Suite 270, Portland. CR 97224 



QUALITY CONTROL REPORT 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

Pinnacle Labora tor ies Date: 09/04/1398 
270 9-D Pan American Fwy NE 
Albucruerque, NM 87107 Job Number: 98.01740 

Contact: Kim McNei l l 
P r o j e c t : 808080-05 Marathon o i l 

M a t r i x MSD 

Spike Sampie i p i k e Percent MSD Spike Percent MS/MSD 

Analy-? Resuic Result .-.mount l'nit:" Recover*/ Result Amount 1'nits Recover"/ RPD Flags 

:h-. = r-de 1.100 350 1000 r,g/L '.05.: 1500 1000 -ng/L 115. 0 3.1 DIL.Q 

;C Sample: 

."JOTE: Ma t r i x Spike Samples may not be samples from t h i s -job. 

MS • Ma t r i x Spike 

MSD = Ma t r i x Spike Duplicate 

RPD - Re l a t i v e Percent D i f f e r e n c e 

i l l . = D i l u t e d Out 

Environmental Services Laboratory,Inc. ;503)670-8520 :503]670-9243 FAX 

17400 SW (Jpper Boones Ferry Rd. , Portland, OR 97224 



< 

QUALITY CONTROL REPORT 
BLANKS 

Pinnacle Labora to r ies Date: 09/04/1998 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 " Job Number: 98.01740 

Contact: Kim M c N e i l l 
P r o j e c t : 808080-05 Marathon o i l 
Location: 808080-05 

31ank Report Date 

Analyte Analysis l i r r . i t ."nits Analyzed 

-.-..criae -ng/L 09/03/1998 

Environmental Services Laboratory, Ir.c. (503) 670-3520 

17400 SW Upper Boones Ferry Rd., Portl a n d . OR 97224 

(503)670-9243 FAX 



QUALITY CONTROL REPORT 
DUPLICATES 

Pinnacle Labora to r ies Date: 09/04/1998 
270 9-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.01740 

Contact: Kim M c N e i l l 
P r o j e c t : 808080-05 Marathon o i l 

Original Duplicate Date 

Ar.a^yce Analysis Analysis Units RPD Analyzed rlac 

-.llcride 350 380 mg/L i .2 19/03/1998 OIL,; 

MOTE: Duplicates may not be samples from t h i s job. 

RPD - Relative Percent Difference 



FLAG GLOSSARY 

A This sample does not have a typical gasoline pattern. 

31 This sample does not have a typical diesel pattern. 

S Analyte found in the associated blank as well as the sample. 

: The sample contains a lighte r hydrocarbon than gasoline. 

ON See case narrative 

CS Outside control l i m i t s or unusual matrix; see case narrative. 

3 The sample extends to a heavier hydrocarcon range than gasoline. 

1 Results on a dry weight basis 

OIL Result was calculated from d i l u t i o n . 

£ The sample extends to a lighter hydrocarbon range than diesel. 

" The sample extends to a heavier hydrocarbon range than diesel. 

3 The positive result for gasoline is due co single component tomtaminacion. 

I The o i l pactem for cms sample is noc ty p i c a l . 

J The resuic for t h i s compound is an escimaced concencracion. 

L The LCS recovery exceeded concrol limics. See the LCS page of th i s report. 

LM The LCS recover/ exeeded concrol l i m i t s ; the MS/MSD were m control validating the catch. 

M MS and/or MSD percent recovery exceeds control l i m i t s . 

MD Unable co calculate MS/MSD recover/ due co high amounc of analyte; greacer than 4 times spike level. 

MR The MS/MSD RPD is greater than method c r i t e r a . The sample was re-extracted and re-analyzed with similar results 

indicating a non-homogeneous sample. 

MM The Matrix Spike exceeded concrol limics; LCS was vn concrol validacing the batch. 

MI Outside control l i m i t s due to matrix interference. 

N Manual integration performed on sample for quantification. 

N/A Not Applicable. 

NC Noc calcuable. 

N'O Noc Analyzed. 

A pose digestion spike was analyzed, and recoveries were within control l i m i t s , 

j Detection l i m i t s elevated due to sample matrix. 

.1 Detection limit3 elevated due to nigh levels of non-target compounds. Sampieis) run at a d i l u t i o n . 

R The dupiicace RPD was greacer than 20%. The sampie was re-excracced and re-analyzed with similar results. This 

indicaces a matrix interference in the sample, l i k e l y a non-homogeneity of the sample. 

Rl The duplicate RPD was greater than 20%. Visual inspection showed the sample to be non-homogeneous. 

RD RPD not applicable for results less than five times the reporting l i m i t . 

RH The Relative Percent Difference (RPD) between two columns was greater than 40%, che higher result was reported. 

RL The Relative Percenc Difference ,RPDI becween two columns was greacer than 40V, the lower resuit was reported due to 

obvious interference wich the higher resuit. 

RP MS/MSD RPD is greater than 20% 

SR Surrogate recovery outside concrol limics. See the surrogace page of the reporc. 

SD Unable co quancitate surrogate due to sample d i l u t i o n . 

SC Sample noc provided Co laboratory in proper sampling container. 

V Volatile analysis was requested, sample container received wich headspace. 

XI The dupiicace RPD was greacer than 20%. Due to i n s u f f i c i e n t sampie, re-analysis was noc possible. 

X Sample was analyzed outside recommended holding times. 

( The resuic for this paramecer was greacer than the TCLP regulator/ l i m i t . 

Z The pattern seen for the parameter being analyzed is not ty p i c a l . 
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AEN I.D. 808008 

August 25, 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name (none) 
Project Number INDIAN BASIN REMED. 

Attention: PAUL PEACOCK 

On 8/5/98 Pinnacle Laboratones. Inc.. formerly American Environmental Network 
(NM), Inc., (ADHS License No. AZ0592), received a request to analyze aqueous samples. The 
samples were analyzed with EPA methodology or equivalent methods. The results of these 
analyses and the quality control data, which follow each set of analyses, are enclosed. 

EPA method 8021 was performed by Pinnacle Laboratories Inc., Albuquerque. NM 

All other parameters were performed by ESL. Portland, OR. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeill 
Project Manager General Manager 

MR: mt 

Enclosure MCR 

SEP 8 1998 

environmental & Satet> 

.?709-D Pan American freewav. NE. Albuaueraue. NewMexico S7107 5hone: 505-344-3777 Pax: 505-344-4413 



CLIENT MARATHON OIL COMPANY AEN I D _ : 808008 
PROJECT n INDIAN BASIN REMED DATE RECEIVED : 8/5/98 
PROJECT NAME (none) REPORT DATE 8/25/98 
AEN DATE 

ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 LYMON AQUEOUS 8/4/98 
02 W. STRIPPER INLET AQUEOUS 8/4/98 
03 W. STRIPPER OUTLET AQUEOUS 8/4/98 
04 E. STRIPPER INLET AQUEOUS 8/4/98 
05 E. STRIPPER OUTLET AQUEOUS 8/4/98 

2709-0 Pan American Freeway. NE. Albuquerque. New Mexico 87107 ?hone: 505-344-3777. Fax 505-344-4413 

Printed 6/25/W 12 41PM Confidential F.W 80*00* X I V COVEREP 



GAS CHROMOTOGRAPHY RESULTS 

TEST BTEX (EPA 802V 
CLIENT : MARATHON OIL COMPANY AEN I.D .: 808008 
PROJECT # : INDIAN BASIN REMED. 
PROJECT NAME : (none) 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 LYMON AQUEOUS 8/4/98 NA 8/7/98 1 
02 W. STRIPPER INLET AQUEOUS 8/4/98 NA 8/7/98 5 
03 W. STRIPPER OUTLET AQUEOUS 8/4/98 NA 8/10/98 5 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L < 0.5 22 < 2.5 
TOLUENE 0.5 UG/L < 0.5 17 8.0 
ETHYLBENZENE 0.5 UG/L < 0.5 48 5.1 

J p T A L XYLENES 0.5 UG/L < 0.5 150 26 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS 

88 
(80 -120 

83 90 

CHEMIST NOTES: 
N/A 

Primed 8/25/98 12 41 PM 

2709-D Pan American freeway. NE. Albuquerque. NewMexico S7107 

Conf ident ia l 

=hone: 505-344-3777. Fax: 505-344-4413 

F. l . 808008 XLS. 8021 BTEX AQ 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY AEN I D.: 808008 
PROJECT # : INDIAN BASIN REMED. 
PROJECT NAME :(none) 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 E. STRIPPER INLET AQUEOUS 8/4/98 NA 8/7/98 5 
05 E. STRIPPER OUTLET AQUEOUS 8/4/98 NA 8/7/98 1 
PARAMETER DET. LIMIT UNITS 04 05 
BENZENE 0.5 UG/L 22 1.2 
TOLUENE 0.5 UG/L 19 5.5 
ETHYLBENZENE 0.5 UG/L 49 3.3 
TOTAL XYLENES 0.5 UG/L 170 21 

RROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS 

84 
80 20) 

92 

CHEMIST NOTES: 
N/A 

Primed 8/25/98: 12 41 PM 

2709-D Pan American freeway. NE. Albuquerque. New Mexico 87107 phone: 505-344-3777 Fax: 505-344-4413 

Conf ident ia l F i l e 80S008 XLS. 8021 BTEX AQ 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST : BTEX (EPA 8021) AEN LD. 808008 
BLANK 1. D : 080798 DATE EXTRACTED N/A 
CLIENT : MARATHON OIL COMPANY DATE ANALYZED 8/7/98 
PROJECT # : INDIAN BASIN REMED. SAMPLE MATRIX : AQUEOUS 
PROJECT NAME : (none) 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
|URROGATE LIMITS: 

CHEMIST NOTES: 
N/A 

85 
( 80 - 120 

Print «d 8/25/38: 12 41 PM 

2709-D Pan American Freeway. NE. Albuquerque, New Mexico 67107 3hone: 505-344-3777. Fax 505-344-441 3 

Confidential FU« PasoQft U S . 6021 BTEX RB 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8021) AEN I.D. 808008 
BLANK 1. D 081098 DATE EXRACTED N/A 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 8/10/98 
PROJECT # INDIAN BASIN REMED. SAMPLE MATRIX AQUEOUS 

PROJECT NAME (none) 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

• I 

SURROGATE: 
BROMOFLUOROBENZENE (%) 

URROGATE LIMITS: 
HEMIST NOTES: 

N/A 

92 
( 80 - 120 ) 

PnnMd' WSnM. 12 4< PM 

2709-0 Pan American Freeway, NE. Albuqueroue. New Mexico 87107 

ContHtonttal 

Phone: -305-344-3777 Fax: 505-344-4413 

F, I . aoaooa XLS. t o n BTEX RB 



TEST 
MSMSD H 
CLIENT 
PROJECT tt 
PROJECT NAME 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

BTEX (EPA 8021) 
808008-01 AEN I D 
MARATHON OIL COMPANY DATE EXTRACTED 
INDIAN BASIN REMED DATE ANALYZED 
(none) SAMPLE MATRIX 

UNITS 

808008 
N/A 
8/7/98 
AQUEOUS 
UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <05 10.0 9.0 90 9.4 94 4 ( 80 - 120 ) 20 
TOLUENE <0.5 10.0 9.0 90 9.3 93 3 ( 80 - 120 ) 20 

ETHYLBENZENE <0.5 10.0 9.5 95 10.0 100 5 ( 80 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 29.6 99 30.6 102 3 ( 80- 120 ) 20 

IA 
EMIST NOTES. 

% Recovery = 

RPD (Relative Percent Difference) = 

X 100 
(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
X 100 

Prtnlcd 8/2 V98 12 41 PM 

2709-0 Pan/WfKan Freeway. NE. Mbuquerque. New Mexico 67107 Phone: 505-344-3777 Fax: 505-344-4413 

ConfMjanlial FH« SM008 XIS 8021 BTEX MS MSO 



Environmental Services Laboratory, Inc. E s L 
17400 SW Upper Boones Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Kim McNeill 
AEN - Albuquerque 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 

Date: 08/18/1998 
AEN Account No.: 9014 7 
AEN Job Number: 98.01623 

Proj e c t : 808008 Indian Basin Remed. 
Location: Indian basin Remed. 

Sample analysis i n support of the p r o j e c t referenced above has 
been completed and r e s u l t s are presented on the f o l l o w i n g pages. 
Should you have questions regarding procedures or r e s u l t s , please 
f e e l welcome to contact C l i e n t Services. 

Sample 

Number 

10S052 

Sample D e s c r i p t i o n 

808008-01 

M a t r i x 

Type 

Water 

Date 

Taken 

08/04/1098 

Date 

Received 

08/06/1998 

t Manager 
NC. 

The r e s u l t s from these samples r e l a t e only t o the items t e s t e d . 
This r e p o r t s h a l l not be reproduced, except i n f u l l , without the 
w r i t t e n approval c f the la b o r a t o r y . 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



ANALYTICAL REPORT 
Kim M c N e i l l 08/18/1998 
AEN - Albuquerque Job~No.: 98 
27C9-D Pan American b'wy NE 
Albuquerque, NM 87107 Page: 2 

P ro j ec t Name: 808008 I n d i a n Basin Remed. 
Dace Received: 08/06/1998 

:ampL'-' Numoer Sampie D e s c r i p t i o n 

•-C505; 308008-01 

PARAMETERS METHODS 

J h i o n d e EPA 300.3 

RESULT" REPORT LIMIT 'JNITS OATE ANALYZED 

1 6 3 1.5 mg/L 'J8/L4/1399 

A sampie r e s u l t of ND i n d i c a t e s che parameter was Not Detected a t the r e p o r t i n g l i m i t . 

Environmental Services Laboratory. Inc.(503) 670-8520 503! 670-9243 FAX 

17400 5W Upper Boones Ferry Rd., Su i t e 270, Por t l a n d , OR 97224 



QUALITY CONTROL REPORT 
CONTINUING CALIBRATION VERIFICATION 

AEN - Albuquerque Date: 08/18/1998 
2709-D Pan'American Fwy NE 

Albuquerque, NM 87107 Job Number: 98.01623 

Contact : Kim McNei l l 

P r o j e c t : 808008 Ind ian Basin Remed. 
CCV 

True Concentration Percent Date 

Anaiyte Concentration Found Recovery Analyzed 

Chloride 10.0 9.63 B6.3 38/14/1398 

Continuing C a l i b r a t i o n V e r i f i c a t i o n 

Environmental Services Laboratory, Inc. (503)684 -0447 :503)620-0393 FAX 

17400 SW Upper Soones Ferry Rd.. Suite 270, P o r t l a n d , OR 97224 



QUALITY CONTROL REPORT T _ k _ 
MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

AEN - A lbuque rque 
2709-D Pan Amer ican Fwy NE 
A l b u q u e r q u e , NM 87107 

Da te : 08 /18 /1998 

Job Number: 98 . 01623 

C o n t a c t : Kim M c N e i l l 
P r o j e c t : 808008 I n d i a n B a s i n Remed 

Analyte 

M a t r i x MSD 

Spike Sample Spike Percent MSD Spike Percent MS/MSD 

Result Resuit Amount 'Jnits Recovery Result Amount .'.".its Recovery RPD Flags 

Chloride 19.4 7.6 10.0 mg/L 118.0 18.6 10. •ng/L 110.0 7.0 

0C Sampie 

NOTE: Matrix Spike Samples may nor - be samples from t h i s job. 

MS = Matrix Spike 

MSD = Ma t r i x Spike D u p l i c a t e 

RPD = R e l a t i v e Percent D i f f e r e n c e 

d i l . = D i l u t e d Out 

Environmental Services Laboratory,Inc. (50 3)670-8520 (503)670-924 5 FAX 

17400 SW Upper Boones Ferry Rd.. i u r t l a n d , OR 97224 



QUALITY CONTROL REPORT 
BLANKS 

AEN - Albuquerque Date: 08/18/1998 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 Job Number: 98.01623 

Contact: Kim M c N e i l l 
P r o j e c t : 808008 I n d i a n Basin Remed. 
Loca t ion : Ind i an bas in Remed. 

Blank Report: Dace 

Anaiyte Analys is -imit '.'r-.its Analyzed 

"-.isride MD 1.5 -,g,L 08/14/1998 

Environmental Services Laboratory. Inc.(503)670-8520 (503)670-9243 FAX 

17400 SW Upper Boones Ferry Rd.. Portland, ZR 97224 



QUALITY CONTROL REPORT 
DUPLICATES 

AEN - Albuquerque Date: 08/18/1998 
2709-D Pan American Fwy NE 

Albuquerque, NM 87107 Job Number: 98.01623 

Contact : Kim M c N e i l l 

P r o j e c t : 808008 Ind i a n Sasin Remed. 

Original Duplicate Dace 

Anaiyte Analysis Analysis Unics RPD Analyzed Flag 

Chloride 7.6 7.4 mg/L 2.7 08/14/1998 

NOTE: Dupiicaces may noc be samples from chis job 

RPD Relative Percent Difference 



FLAG GLOSSARY 

A This sample does noc have a typical gasoline paccern. 

Bl This sample does not have a typical diesel pattern. 

B Analyte found in the associated blank; as weii as the sample. 
r The sample contains a lighter hydrocarbon tnan qasoline. 

CN See case narrative 

CS Outside control l i m i t s or unusual matrix; see case narrative. 

D The sample extends to a heavier hydrocarbon range than gasoline, 

d Results on a dry weight basi3 

DIL Result was calculated from d i l u t i o n . 

E The sampie extends to a lighter hydrocarbon range than diesel. 

F The sample extends to a heavier hydrocarbon range than diesei. 

G The positive result for gasoline is due to single component comtamination. 

I The o i l pattern for th i s sample is noc t y p i c a l . 

J The result for th i s compound is an estimated concentration. 

L The LCS recovery exceeded control l i m i t s . See the LCS page of t h i s report. 

LM The LCS recovery exeeded control l i m i t s ; the MS/MSD were in control validating the batch. 

M MS and/or MSD percent recovery exceeds control l i m i t s . 

MD Unable to calculate MS/MSD recovery due to high amount of analyte; greater than 4 times spike level. 

MR The MS/MSD RPD is greater than method c r i t e r a . The sample was re-extracted and re-analyzed with similar results 

indicating a non-homogeneous sample. 

MM The Matrix Spike exceeded control l i m i t s ; LCS was in control validating the batch. 

MI Outside control l i m i t s due to matrix interference. 

N Manual integration performed on sample for quantification. 

N/A Not Applicable. 

NC Not calcuable. 

NO Not Analyzed. 

P A post digestion spike was analyzed, and recoveries were within control l i m i t s . 

. Detection l i m i t s t-'luvated due to sample matrix. 

01 Cetecticm l i m i t s elevated due to high leveis of non-tarqet compounds. "ampletsi fun at a d i l u t i o n . 

X The duplicate RPD was greater than 20%. The sample was re-extracted and re-analyzed with similar results. This 

indicates a matrix interference in the sample, l i k e l y a non-homogeneity of the sample. 

Rl The duplicate RPD was greater than 20*. Visual inspection showed the sample to be non-homogeneous. 

RD RPD not applicable for results less than five times the reporting l i m i t . 

KH The Relative Percent Difference (RPD) between two columns was greater than 40V, the higher result was reported. 

RL The Relative Percent Difference (RPD) between two columns was greater than •>()*, the lower result was reported due to 

obvious interference with the higher result. 

RP MS/MSD RPD is greater than 20% 

SR Surrogate recovery outside control l i m i t s . See the surrogate page of the report. 

SD Unable to quantitate surrogate due to sample d i l u t i o n . 

SC Sample not provided to laboratory in proper sampling container. 

V Volati l e analysis was requested, sample container received with headspace. 

XI The duplicate RPD was greater than 20%. Due to in s u f f i c i e n t sample, re-analysis was not possible. 

X Sample was analyzed outside recommended holding times. 

Y The result for this parameter was greater than the TCLP regulatory l i m i t 

Z The pattern seen for the parameter being analyzed is not typ i c a l . 
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Metals - TAL 

Metals - PP List 

Metals - RCRA 

RCRA Metals by TCLP (1311) 

TOX 

TOC 

X Gen Chemistry \('_/\ [)Y\Ap^ 

1 

1 Oil and Grease 

I I BOD 

COD 

1 Pesticrdes/PCB (608/8080) 

1 Herbicides (615/8150) 

Base/Neutral Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

Polynuclear Aromatics (610/8310) 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

TO-14 

Gross AlDha/Beta 

1 

NUMBER OF CONTAINERS 
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PLEASE FILL THIS FORM IN COMPLETELY. 

> 

> 
a ! 

o 

g j 1 

> 
o 
o 
m 

CO 

O CO 
O f= 

TJ 

> 

> X 

x o 
o 

> 
o 
o 
Z I 
m 
C/3 
CO 

o 
o 
2 
TJ > 

•]|P , " ^ 

r 

5* 
K 
P. 

Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct Inject 
(M8015) Gas/Purge & Trap 

8021 (BTEX)/8015 (Gasoline) 

8021 (BTEX) B MTDC - TMB C TCC 
8021 (TCL) 
8021 (EDX) 

8021 (HALO) 
8021 (CUST) 

504.1 EDBD/DBCPC 

8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 

8260 (CUST) Volatile Organics 
8260 (Landfill) Volatile Organics 

Pesticides /PCB (608/8081) 

Herbicides (615/8151) 
Base/Neutral/Acid Compounds GC/MS (625/8270) 

Polynuclear Aromatics (610/8310) 
General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyte List Metals (23) 
RCRA Metals (8) 

RCRA Metals by TCLP (Method 1311) 

Metals: 



^American Environmental Network, Inc. 

AEN I.D. 807305 

July 31, 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name INDIAN BASIN REMED 
Project Number (none) 

Attention: PAUL PEACOCK 

On 7/2/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

EPA method 8021 was performed by American Environmental Network (NM) 
Inc.. Albuquerque, NM. 

All other parameters were performed by STL, Pensacola, FL. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeill H. Mitchell Rubenstein.Vph. D 
Project Manager General Manager 

MR: mt 

Enclosure MCR 

AUG 6 1998 

tnvironmental & Safei> 

J"0<)-1) Pan American Freeway. NP. • Albiu|uer(iue. NM H'lO" • iMrt i < i i-S • I-.IA .-'<ISI * M . I i l > 



roicnc.i}: y:r:ro)i>nc)H.;i .'•.< /.*,• or.". 

CLIENT . MARATHON OIL COMPANY AEN I.D. . 807305 
PROJECT it : (none) DATE RECEIVED : 7/2/98 
PROJECT NAME : INDIAN BASIN REMED REPORT DATE : 7/31/98 

AEN DATE 

ID. tt CLIENT DESCRIPTION MATRIX COLLECTED 

01 LYMON AQUEOUS 7/1/98 
02 W.STRIPPER INLET AQUEOUS 7/1/98 
03 W. STRIPPER OUTLET AQUEOUS 7/1/98 
04 E. STRIPPER INLET AQUEOUS 7/1/98 

05 E. STRIPPER OUTLET AQUEOUS 7/1/98 

PriMM 7/2VM: 12: W PM Confidential FM: M7JOSJU.* COVEREP 



GAS CHROMOTOGRAPHY RESULTS 

PROJECT # : (none) 
PROJECT NAME : INDIAN BASIN REMED 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
01 LYMON AQUEOUS 7/1/98 NA 7/2/98 1 
02 W.STRIPPER INLET AQUEOUS 7/1/98 NA 7/2/98 5 
03 W. STRIPPER OUTLET AQUEOUS 7/1/98 NA 7/2/98 1 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 UG/L < 0.5 43 0.6 
TOLUENE 0.5 UG/L < 0.5 18 2.5 
ETHYLBENZENE 0.5 UG/L < 0.5 58 2.2 

ppTAL XYLENES 0.5 UG/L < 0.5 310 17 

SURROGATE: 
BROMOFLUOROBENZENE (%) 87 89 97 
SURROGATE LIMITS ( 80 - 120 ) 

CHEMIST NOTES: 
N/A 

Prlnitd: 7/29/96:12:56 PM Conlldtntial Flta: 607305 XLS: 6021 BTEX AO 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY 
PROJECT # : (none) 
PROJECT NAME : INDIAN BASIN REMED 

AEN I.D.: 807305 

SAMPLE 
ID. # CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

04 E. STRIPPER INLET 
05 E. STRIPPER OUTLET 

AQUEOUS 
AQUEOUS 

7/1/98 
7/1/98 

NA 
NA 

7/2/98 
7/2/98 

5 
1 

PARAMETER DET. LIMIT UNITS 04 05 
BENZENE 0.5 

TOLUENE 0.5 

ETHYLBENZENE 0.5 

TOTAL XYLENES 0.5 

UG/L 

UG/L 

UG/L 

UG/L 

60 

24 

86 

430 

0.5 

2.2 

1.9 

15 

A R R O G A T E : 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS (80 - 120) 

89 99 

CHEMIST NOTES: 
N/A 

Prlnltd: 7/29/91: 12:58 PM Confldantlal Flic e07305.XLS: (021 BTEX AQ 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I. D. 
CLIENT 
PROJECT tt 
PROJECT NAME 

BTEX (EPA 8021) 
070298 
MARATHON OIL COMPANY 
(none) 

INDIAN BASIN REMED 

AEN I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

807305 
N/A 
7/2/98 
AQUEOUS 

PARAMETER UNITS 
BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 

RROGATE LIMITS: 
EMIST NOTES: 

N/A 

86 
( 80 - 120 

Printed: TI2VU: 12 St PM Confldantlal Fila 907305 XLS: 1021 BTEX RB 



GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX (EPA 8021) 
MSMSD tt 807303-01 AEN I.D. 807305 
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED N/A 
PROJECT it : (none) DATE ANALYZED 7/2/98 
PROJECT NAME : INDIAN BASIN REMED SAMPLE MATRIX AQUEOUS 

UNITS UG/L 

SAMPLE CONC SPIKED % DUP DUP REC RPD 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 10.2 102 9.5 95 7 ( 8 0 - 120) 20 

TOLUENE <0.5 10.0 9.6 96 9.2 92 4 ( 8 0 - 120) 20 

ETHYLBENZENE <0 5 10.0 10.2 102 9.8 98 4 ( 80- 120 ) 20 

TOTAL XYLENES <0.5 30.0 31.6 105 30.0 100 5 ( 8 0 - 120 ) 20 

lEMIST NOTES: 
N/A 

0/o Recovery = X 100 
(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) 

Average Result 
X 100 

f rmiMl 7/2WM. IZ SS PM ConfWsnlul ftim 101305 X13.10Z1 BTEX MS MSO 



Je,: (850) 474-2QQ, 
•̂•<850) 474.4789 

0 1 ient.• 

Prosf N a m e - . MEXICO K fNEW MBXTrn. 
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SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, Florida 32514 (S50) 474-1001 

Analysis Report 

Analysis: Group of Single Wetchem 

Accession: 807095 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 807305 
Project Name: MARATHON OIL 
Project Location: INDIAN BASIN REMED. 
Department: WET CHEM 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 (850) 474-10 

1 FINAL REPORT FORMAT - SINGLE" 

[0) Page 1 
Dace 29-Jul-98 

Accession: 807095 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 807305 
Project Name: MARATHON OIL 
Project Location: INDIAN BASIN REMED. 
Test: Group of Single Wetchem 
Matr i x : WATER 
QC Level: I I 

Lab ID: 001 
C l i e n t Sample I d : 807305-01 

Parameters: U n i t s : 

CHLORIDE (4500-CL B) MG/L 

Sample Date/Time: Ol-JUL-98 0955 
Received Date: 03-JUL-98 

Results: 

14 

Rpt Lmts: 

1 

Q: Batch: 

CIW076 

Analyst: 

RB 

Comments: 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, F l o r i d a 22514 (850) 474-1001 

(0) Page 2 
Date 29-Jul-98 

"Method Report Summary" 

Accession Number: 807095 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 807305 
Project Name: MARATHON OIL 
Proiect Location: INDIAN BASIN REMED. 
Test: Group of Single Wetchem 

C l i e n t Sample I d : Parameter: U n i t : Result: 

807305-01 CHLORIDE (4500-CL B) MG/L 14 



SEVERN TRENT LABORATORIES 11 East Olive Rd Pensacola, FL 32514 (850)474-1001 

Data Qualif iers for Final Report 

• 
JJ.rPensacola Inorganic/Organic and AFCEE Prefects (under QAPP^ 

04 
J6 
J (AFCEE descnption) 
R1 
R2 
R3 
R4 
R5 
R6 
R (AFCEE description) 
F 
F (AFCEE description) 
U2 
U (AFCEE description) 
B (AFCEE description) 

@ 

D 
J5 
A2 
M 
S 

(For positive results) Temperature limits exceeded (<2°C or > 6=C) 
(For positive results) Surrogate %R is > upper control limit (UCL) or < lower control limit (LCL) 
The analyie was positively identified, the quantitation is an estimation 
(For nondetects) Temperature limits exceeded (<2°C or > 6°C) 
Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 
Holding time exceeded 
Collection requirements not met, improper container used for sample 
Surrogate %R is < LCL a _ analyte is not detected or surrogate %R is < 10% for detects and nondetects 
The data are unusable due to deficiencies in the ability to analyze the sample and meet QC cnteria 
< laboratory or AFCEE RL and > laboratory MDL 
The analyte was positively identified but the associated numerical value is below the AFCEE or lab RL 
< Laboratory MDL (value for result will be the MDL, never below the MOL) 
The analyte was analyzed for but not detected. The associated numerical value is at or below the MDL 
The analyte was found in the associated blank, as well as in the sample 
Adjusted reporting limit due to sample matrix (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to dilution into calibration range 
Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to insufficient sample size 
Diluted out 
The reported value is quantitated as a TIC; therefore, it is estimated 
Surrogate %R is > UCL (upper control limit) a M analyte is not detected. No corrective action required 
A matrix effect was present (sample was analyzed twice to confirm or chromatogram had interfering peaks) 
Incorrect sample amount was submitted to the laboratory for analysis 

ND = Not Detected N/S = Not Submitted N/A = Not Applicable 
IOL = Laboratory Instrument Detection Limit MDL = Laboratory Method Detection Limit 

1 = Reporting Limit (AFCEE RLs are listed in the AFCEE QAPP) 

STL-Pensacola uses the most current promulgated methods contained in the reference manuals 

Any time a sample arrives at the laboratory improperly preserved (at improper pH or temperature) or after holding time has expired or 
prepared or analyzed after holding time, client must be notified in writing (i.e. case narrative) 

Florida Projects Inoraanic/Oraanic 
Y1 
Y2 
Y3 
Y (FL description) 
accurate 
Q 
I 
U1 
U (FL description) 
T 
V 
J1 
J2 
J3 
J (FL description) 

Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 
Improper preservation, sample temperature exceeded EPA temperature limits of 2-6°C upon receipt 
The laboratory analysis was from an unpreserved or improperly preserved sample. The data may not be 

Sample held beyond the accepted holding time 
The reported value is < Laboratory RL and > laboratory MDL 
The reported value is < Laboratory MDL (value for sample result is reported as the MDL) 

Indicates the compound was analyzed for but not detected 
The reported value is < Laboratory MDL (value shall not be used for statistical analysis) 
The analyte was detected in both the sample and the associated method blank 
Surrogate recovery limits have been exceeded 
The sample matrix interfered with the ability to make any accurate determinations 
The reported value failed to meet the established quality control criteria for either precision or accuracy 
Estimated value; not accurate 

Ri 

ICR Projects Inorganic/Organic 
A1 Acceptable 
R6 Rejected 
Examples; ICR Flags 
r 6 = Laboratory extracted the sampie but the refrigerator malfunctioned so the extract became warm and client was notified 
R6 = Sample arrived in laboratory in good condition; however, the laboratory did not analyze it within EPA's established holding time limit 

CLP and CLP-like Proiects: Refer to referenced CLP Statement of Work (SOW) for explanation of data qualifiers 



SEVERN TRENT LABORATORIES 11 East Olive Road Pensacola, Florida 22514 (850) 474-1001 

Quality Control Report 

Analysis: Group cf Single Wetchem 

Accession: 807095 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 807305 
Project Name: MARATHON OIL 
Project Location: INDIAN BASIN REMED. 
Department: WET CHEM 



SEVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 22514 (350) 474-1001 

Parameter .-
Batch I d : 
Blank Result 
Anal. Method 
Prep. Metnod 
.Analysis Dat 
PreD. Date: 

CHLORIDE 
CIW076 
<1 
4500-CL B 
NA 
06-JUL-98 
06-JUL-98 

"WetChem Q u a l i t y Control Report 

iO) Paae l 
Date 29-Jul-9E 

Sample Dup l i c a t i o n 

Sample Dup: 807097-4 
Rept L i m i t : <1 

Sample Result: 34.8 
Dup Result.- 34.9 
Sample RPD: 0 
Max RPD: 5 
Dry Weight% N/A 

Ma t r i x Spike 

Sample Spiked: 
Rept L i m i t : 

ICV 

ICV Result: 
True Result: 
% Recovery: 
% Rec L i m i t s : 

LCS 

LCS Result: 
True Result: 
o Recovery: 
% Rec L i m i t s : 

807097-4 
<1 

Sample Result: 34.8 
Spiked Result: 89.5 
Spike Added: 55.0 
% Recovery: 99 
°< Rec L i m i t s : 90-111 
Dry Weight% N/A 

98 .7 
100.0 
99 
90-110 



EVERN TRENT LABORATORIES 11 Ease Olive Road Pensacola, F l o r i d a 32514 .'850) 474-1001 

[0) Paae 2 
Date 2S-Jul-98 

Common Footnotes WetChem 
N/A = NOT APPLICABLE 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

tt = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE (DILUTION PRIOR DIGESTION 

AND/OR ANALYSIS). 
@ = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX (DILUTION PRIOR TO DIGESTION 

AND/OR ANALYSIS). 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
4 = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) = REPORTING LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4 t h E d i t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN WH = WENDY HAGGARD 
ED = ESTHER DANTIN CR = CYNTHIA ROBERTS AB = AMY BRADLEY 
BE = BETTY EVERTON PLD = PAULA L. DOUGHTY JTZ = JONATHAN T. ZIENTARSKI 
RH = RICKY HAGENDORFER 



AEN PENSACOLA 
INORGANIC QUALITY CONTROL REPORT 

PRQOFEDlDprt 

V 
^PARAMETER:CHLORIDE BATCH ID :L£ l i ; 0?k METHOD REFERENCE: SM4500CLB, SW9253 

PREP DATE: (J~U-9i REPORT LIMIT: WATER: 1 SOIL: N/A BLANK: Alf) 

TIME ON: 1 

fALYSIS DATE: 7~£~9£ TIME OFF: /Z /Q ANALYST: Sjn 

QC TYPE FOUND TRUE % REC FOUND % REC LIMITS 

ICV Hn 100 - 90-110% 

BATCH REPORT STD COMPOUND SOURCE LOT U 

# Samples in batch 13 CCV NaCI Mallinckrodt 7581 KJPY 

# QC in batch 9 ICV KCI Mallinckrodt 6858 KJPP 

# Samples prepped 

LAB ID 
QA/QC 
CODE 

2 
2> 

m s 
9 L / 

$0 709S-/ 

17 
7 

2 

< 

SAMPLE DUPLICATE 

SAMPLE ID: 

SAMPLE VALUE: 

SAMPLE DUP: 

DUPLICATE RPD: 0 
RPD LIMIT: 5 

REPORTING LIMIT: 1 

SAMPLE SPIKE MS/MSD 

SAMPLE ID: 
to log i-Lf 

SAMPLE RESULT:_ 

SPIKE RESULT: ^ 9 ' 5 " 

SPIKE ADDED: 

% RECOVERY: ^^Jj&CSft 

CONTROL LIMIT: 

REPORTING LIMITS: 

lcs\forms\CHLORIDE.QSH 

QA/Q.C CODE' LEGEND: C^" 
A • Matr ix interference color / turbidi ty sample size adjustment. 
B - Matr ix interference encountered, cause unknown . 
C - Reanalysis (Sample has been previously analyzed). 

D - Add on analysis (Holding t ime may have been exceeded). 
E • Sample is nonhomogenous. 
F - Sample is 2 phase and / or hazardous (Complete hazardous form). 
G - Sample arrived unpreserved or incorrect ly preserved. 
H - Analysis done on water phase only. 
I • Analysis done on non-water phase only. 



American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

Date Received: ab Access ion # 

1. Was there a Chain of Custody? (Yes ) No* 

2. 

4. 

7. 

Was Chain of Custody properly ^Yes 
filled out and relinquished? 
Were samples received cold? 
(Criteria: 2° - 6°C: AEN-SOP 
1055) 
Were all samples properly 
labeled and identified? 
Did samples require splitting? 
Req By: PM Client Other* 
Were samples received in 
proper containers for analysis 
requested? 
Were all sample containers 
received intact? 

No* 

£ e j ) No* 

Yes ) No* 

Yes* (No 

fjfes^) No* 

Q No* 

Airb i l l Number(s) : 

ooler Number(s) : 

Cooler Weigh t (s ) : 

N/A 

Out of Control Events and Inspection Comments: 

8. 

10. 

11 

Were samples checked for 
preservative? (Check pH of all HiO 
requiring preservative (AEN-PN SOP 917} 
except VOA vials that require zero 
headspace)' 

Is there sufficient volume for 
analysis requested? 
Were samples received within 
Holding Time? (W,DITOAENSOPIO4OI 

s \ No* 

Is Headspace visible > V*" in 
diameter in VOA vials? • If any 
headspace is evident, 
comment in out-of-control 

12. If sent, were matrix spike 
bottles returned? 

Yes) No* 

(fes^ No* 

Yes* No 

13. Was Project Manager notified Yes No* 
of problems? (initials: ) 

Sh ipped By: 

Sh ipp ing Charges: 4 ft 
Cooler Temp(s) (°C): 

(LIST THERMOMETER NUMBER(Sl FOR VERIFICATION! 

N/A 

N/A 

Yes No* (N/A 

Inspected By : 

(USE BACK OF PSIFFOR ADDITIONAL NOTES AND COMMENTS i Q p 

Date: b h j j h ^ Q Q Q e d By Date 

Note all Out-ot-Control and/or questionable events on Comment Section of this form. 

Note who requested the splitting of samples on the Comment Section of this form. 

All preservatives for the State of North Caroline, the State of New York, and other requested samples are to be recorded on the sheet provided to record 

pH results IAEN-SOP 938, section 2.2.9). 

According to CPA. 'A * of headspace is allowed in 40 ml viels requiring volatile analysis, however. AEN makes it policy to record eny headspace as out-of-

control IAEN-SOP 938. section 2.2.121. 
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Metals - PP List 

Metals - RCRA 

RCRA Metals by TCLP (1311) 

T0X 

TOC 

Geochemistry \ C U W i r l l T 

Oil and Grease 

BOD 
COD 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 
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Polynuclear Aromatics (610/8310) 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

T0-14 

Gross Alpha/Beta 

NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN COMPLETELY. 

3 

-3 
Q 

X x 

Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct Inject 
(M8015) Gas/Purge & Trap 

8021 (BTEX)/8015 (Gasoline) 

8021 (BTEX) • MTBE • T M B O P C E 

8021 (TCL) 
8021 (EDX) 

8021 (HALO) 

8021 (CUST) 

504.1 EDB • / DBCP • 

8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 

8260 (CUST) Volatile Organics 

8260 (Landfill) Volatile Organics 

Pesticides/PCB (608/8081) 

Herbicides (615/8151) 
Base/Neutral/Acid Compounds GC/MS (625/8270) 

Polynuclear Aromatics (610/8310) 

General Chemistry: 

Priority Pollutant Metals (13) 
Target Analyte List Metals (23) 
RCRA Metals (8) 
RCRA Metals by TCLP (Method 1311) 

Metals: 



PLEASE FILL THIS FORM IN COMPLETELY. 

00 

IC* 
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-a 
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SHADED AREAS ARE FORJ&fttT 
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Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Diesel/Direct Inject 

(M8015) Gas/Purge & Trap 
8021 (BTEX)/8015 (Gasoline) 

V 802t(BTEX)>Q MTDC DTMD DPCC 
" 802TTJCT) 

8021 (EDX) 

8021 (HALO) 

8021 (CUST) 

504.1 EDBC/DBCPD 

8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 

8260 (CUST) Volatile Organics 
8260 (Undfill) Volatile Organics 

Pesticides /PCB (608/8081) 

Herbicides (615/8151) 
Base/Neutral/Acid Compounds GC/MS (625/8270)1 

Polynuclear Aromatics (610/8310) 

General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyte List Metals (23) 
RCRA Metals (8) 

RCRA Metals by TCLP (Method 1311) 

Metals: 

NUMBER OF COrfrAINiRsW'^^i'^rS^Cli 



^American Environmental Network, Inc. 

AEN I.D. 806305 

July 16, 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND. TX 79702-0552 

Project Name 
Project Number 

IB REMEDIATION 
(none) 

Attention: PAUL PEACOCK 

On 6/3/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous and air samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

EPA method 8021 .-.as cerformea by American Environmental Network (NM) Inc.. 
Albuquerque, NM. 

All other parameters were performed by American Environmental Network (FL) Inc., 
Pensacola. FL. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeil 
Project Manager 

H. Mitchell Rubertetein, Ph. D. 
General Manager) 

MR: mt 

Enclosure 

:" ' )<)-!) |».in A m i - n u n I •RTW.IV. NE • Albuquerque. N M H ' W • • c i i * i - i • : ix i i< '*<' - i i - t 11 ; 



. w. 1,7 i:;:v:roufm'ni,u X m r o n : . . :.'c. 

CLIENT : MARATHON OIL COMPANY AEN I.D. : 806305 
PROJECT # : (none) DATE RECEIVED : 6/3/98 
PROJECT NAME : IB REMEDIATION REPORT DATE : 7/16/98 
AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 STRIPPER INLET W AQUEOUS 6/2/98 
02 STRIPPER OUTLET W AQUEOUS 6/2/98 
03 STRIPPER INLET E AQUEOUS 6/2/98 
04 STRIPPER OUTLET E AQUEOUS 6/2/98 
05 BS-4 (VE) AIR 6/2/98 
06 19-SHALLOW (VE) AIR 6/2/98 

Pnnt*d: 7/16/M; 11 13 AM F.!«: 806309 XLS; COVEREP 



;wt'»7f"./.7 rj.-r.'rotDncftui Xi-nroiv. 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 

AEN I.D. 806305 

SAMPLE 

ID. # CLIENT I.D. MATRIX 

DATE 

SAMPLED 

DATE 

EXTRACTED 

DATE 

ANALYZED 

DIL. 

FACTOR 
01 STRIPPER INLET W 
02 STRIPPER OUTLET W 
03 STRIPPER INLET E 

AQUEOUS 
AQUEOUS 
AQUEOUS 

6/2/98 
6/2/98 
6/2/98 

NA 
NA 
NA 

6/4/98 
6/4/98 
6/4/98 

20 
1 

20 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 

TOLUENE 0.5 

.ETHYLBENZENE 0.5 

JTOTAL XYLENES 0.5 

UG/L 

UG/L 

UG/L 

UG/L 

76 

19 

90 

430 

1.2 

5.7 

3.0 

18 

88 

24 

120 

510 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS (80 - 120) 

91 88 93 

CHEMIST NOTES: 
N/A 

PrlnHfl: 7M6/9S: 11:13 AM Confidential Fit*: 60U0S.XLS: 6021 BTEX AO 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 806305 
PROJECT # :(none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 STRIPPER OUTLET E AQUEOUS 6/2/98 NA 6/4/98 1 
PARAMETER DET. LIMIT UNITS 04 
BENZENE 0.5 UG/L 1.8 
TOLUENE 0.5 UG/L 6.4 
ETHYLBENZENE 0.5 UG/L 3.9 
TOTAL XYLENES 0.5 UG/L 21 

ISURROGATE: 
BROMOFLUOROBENZENE (%) 90 
SURROGATE LIMITS (80 -120) 

CHEMIST NOTES: 
N/A 

Prlnt.d: 7/16/98; 11:13 AM Confidential Flic 806305 XLS; 8021 BTEX AQ 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8021) 
060498 
MARATHON OIL COMPANY 
(none) 

IB REMEDIATION 

AEN I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

806305 
N/A 
6/4/98 
AQUEOUS 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
.SURROGATE LIMITS: 

HEMIST NOTES: 
N/A 

( 80 - 120 ) 
86 

PnntM: 7/1S/M: 1113 AM Fi l . : 106309 XLS: 1031 BTEX RB 



;i>!tTh\i,i i-.-ivn-onmeiiiui XetworK. /*/r. 

rEST 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

BTEX(EPA 8021) 
MSMSD * : 806305-04 AEN I.D. 806305 
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED N/A 
PROJECT tt : (none) DATE ANALYZED 6/4/98 
PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE 1.8 10.0 10.3 85 10.5 87 2 ( 80- 120 ) 20 

TOLUENE 6.4 10.0 14.9 85 14.8 84 1 ( 80- 120 ) 20 

ETHYLBENZENE 3.9 10.0 13.1 92 13.3 94 2 ( 80- 120 ) 20 

TOTAL XYLENES 20.8 30.0 45.9 84 45.7 83 0 ( 8 0 - 120) 20 

5HEMIST NOTES: 
N/A 

% Recovery ; 

RPD (Relative Percent Difference 

X 100 
(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Resuit 
X 100 

PrmlM: »1WM: 11-13 »M Confidential Flla- MUDS XLS: 1011 BTEX MS MSO 
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Gen Chemistry 
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COD 
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Polynuclear Aromatics (610/8310) 
8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

TO-14 
Gross Aloha/Beta 

NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN COMPLETELY. 

1 i Petroleum Hydrocarbons (418.1) TRPH 

1 1 (MOD.8015) Diesel/Direct Inject 

1 1 i (M8015) Gas/Purge & Trap 

\ s 8021 (BTEX)/&O<0 (luwiine) 

1 —^ 8021 (BTEX) • MTBE OTMB ClPCE 

i 8021 (TCL) 
8021 (EDX) 

8021 (HALO) 

i 8021 (CUST) 

1 i i 504.1 EDBD/DBCPQ 

10-14-
1 8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 

1 8260 (CUST) Volatile Organics 
8260 (Landfill) Volatile Organics 

Pesticides/PCB (608/8081) 

Herbicides (615/8151) 
6̂ se/NemraVAddCOTpoundsGCMS(62SB270) j 

1 Polynuclear Aromatics (610/8310) 

General Chemistry: | 

1 i 
1 1 

i Priority Pollutant Metals (13) | 
Target Analyte List Metals (23) j 

i RCRA Metals (8) 

I RCRA Metals by TCLP (Method 1311) 

1 i 1 i Metals: I 

L i i i 
m m 

"Tl 

I P 
O 
T l 

- . 
O 
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PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR;L'ABcUSE:QNl3^ 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

AEN I.D. 805304 

May 14, 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name IB REMEDIATION 
Project Number (none) 

Attention: PAUL PEACOCK 

On 5/1/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

Chloride was performed by American Environmental Network (FL) Inc., 
Pensacola, FL. 

All other parameters were performed by American Environmental Network (NM) Inc., 
Albuquerque, NM. 

If you have any questions or comments, please do not hesitate to contact us 
at (505)344-3777. 

Kimberly D. McNeill H. Mitchell Rubenstein, 
Project Manager General Manager 

MR: mt MCR 

Enclosure JAR 0 ? 1999 

Snwronmental & Safe* 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 

P 0 { \ £ Fa* ,505) 344-44.3 

CLIENT : MARATHON OIL COMPANY AEN I.D. : 805304 
PROJECT # : (none) DATE RECEIVED : 5/1/98 
PROJECT NAME : IB REMEDIATION REPORT DATE : 5/14/98 

AEN DATE 
IP.# CLIENT DESCRIPTION MATRIX COLLECTED 

01 LYMON AQUEOUS 4/30/98 
02 1 LYMAN AQUEOUS 4/30/98 
03 LYMAN AQUEOUS 4/30/98 
04 E. STRIPPER INLET AQUEOUS 4/30/98 
05 E. STRIPPER OUTLET AQUEOUS 4/30/98 
06 W. STRIPPER INLET AQUEOUS 4/30/98 
07 W. STRIPPER OUTLET AQUEOUS 4/30/98 

Printed: 5/14/98; 11:04 AM Confidential File: 805304.XLS; COVEREP 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY AEN I.D. 805304 
PROJECT # :(none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
02 1 LYMAN AQUEOUS 4/30/98 NA 5/5/98 1 
03 LYMAN AQUEOUS 4/30/98 NA 5/5/98 1 
04 E. STRIPPER INLET AQUEOUS 4/30/98 NA 5/5/98 20 
PARAMETER DET. LIMIT UNITS 02 03 04 
BENZENE 0.5 UG/L < 0.5 < 0.5 69 
TOLUENE 0.5 UG/L < 0.5 < 0.5 69 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 23 
T ^ U . XYLENES 0.5 UG/L < 0.5 < 0.5 530 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 

99 
120 ) 

96 103 

CHEMIST NOTES: 
N/A 

Printed: 5/6/98; 2:34 PM Confidential File: 805304.XLS; 8021 BTEX AQ 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 

AEN I.D.: 805304 

SAMPLE 
ID.# CLIENT I.D. MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

05 E. STRIPPER OUTLET 
06 W. STRIPPER INLET 
07 W. STRIPPER OUTLET 

AQUEOUS 
AQUEOUS 
AQUEOUS 

4/30/98 
4/30/98 
4/30/98 

NA 
NA 
NA 

5/5/98 
5/5/98 
5/5/98 

1 
20 
5 

PARAMETER DET. LIMIT UNITS 05 06 07 
BENZENE 0.5 
TOLUENE 0.5 
ETJaJfL BENZENE 0.5 
T ^ l L XYLENES 0.5 

UG/L 
UG/L 
UG/L 
UG/L 

< 0.5 
9.8 
3.6 
21 

59 < 2.5 
23 14 
66 8.3 
470 59 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

109 98 123* 

CHEMIST NOTES: 
* - SURROGATE RECOVERY HIGH DUE TO MATRIX INTERFERENCE. 

Confidential File: 805304.XLS; 8021 BTEX AQ 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST 
BLANK I. D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 8021) 
050498 
MARATHON OIL COMPANY 
(none) 

IB REMEDIATION 

AEN I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 

: 805304 
: NA 
: 5/4/98 
: AQUEOUS 

PARAMETER UNITS 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

UG/L 

UG/L 

UG/L 

UG/L 

<0.5 

<0.5 

<0.5 

<0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
S j f c O G A T E LIMITS: 
CWW/IIST NOTES: 

( 80-120 ) 
105 

l * l t 

Primed: 5/6/98: 2:34 PM Confidential File: 805304.XLS; 8021 BTEX RB 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8021) AEN I.D. : 805304 
BLANK I. D. 050598 DATE EXRACTED : NA 

CLIENT MARATHON OIL COMPANY DATE ANALYZED : 5/5/98 
PROJECT # (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
10FLUOROBENZENE (%) 
KOGATE LIMITS: 

CHEMIST NOTES: 
N/A 

S ^ t C 

104 
( 8 0 - 120) 

Confidential File: 805304.XLS; 8021 BTEX RB 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fa.,,505) 344-4413 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST : BTEX (EPA 8021) 
MSMSD # : 805304-03 AEN I.D. 805304 
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED NA 
PROJECT # : (none) DATE ANALYZED 5/5/98 
PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS ; UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 9.4 94 9.6 96 2 ( 8 0 - 120) 20 

TOLUENE <0.5 10.0 9.8 98 9.9 99 1 ( 8 0 - 120 ) 20 

ETHYLBENZENE <0.5 10.0 10.4 104 10.6 106 2 ( 8 0 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 31.4 105 31.6 105 1 ( 8 0 - 120) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 

' — F i l e : 805304.XLS; 8021 BTEX MS MSD 



^American Environmental Network, Inc. 
11 EAST OLIVE ROAD • PENSACOLA, FL 32514 • (850)474-1001 

SIGNATURE PAGE 

Reviewed by: 
AEN Project Manager 

Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
ALBUQUERQUE, NEW MEXICO 

Project Name: MOC 
Project Number: 805304 
Project Location: IB REMEDATION 
Accession Number: 805014 

Project Manager: KIMBERLY D. MCNEILL 
Sampled By: N/S 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Analysis Report 

Ana l y s i s : Group of Single Wetchem 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Department: 

805014 
AMERICAN ENVIRONMENTAL NETWORK 
805304 
MOC 
IB REMEDATION 
WET CHEM 

(NEW MEXICO) INC. 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

"FINAL REPORT FORMAT - SINGLE" 

[0) Page 1 
Date 12-May-9S 

Accession: 
C l i e n t : 
Project Number: 
Project Name: 
Project Location: 
Test: 
M a t r i x : 
QC Level: 

805014 
AMERICAN ENVIRONMENTAL NETWORK 
805304 
MOC 
IB REMEDATION 
Group of Single Wetchem 
WATER 
I I 

(NEW MEXICO) INC. 

Lab ID: 001 
C l i e n t Sample I d : 805304-01 

Parameters: U n i t s : 

CHLORIDE (4500-CL B) MG/L 

Sample Date/Time: 
Received Date: 

30-APR-98 1405 
02-MAY-98 

Results: 

15 

Rpt LmtS: 

1 

Q: Batch: 

CIW048 

Analyst: 

RB 

Comments: 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, Florida 32514 (850) 474-1001 

[0) Page 2 
Date 12-May-98 

"Method Report Summary" 

Accession Number: 805014 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 805304 
Project Name: MOC 
Project Location: IB REMEDATION 

Test: Group of Single Wetchem 

Client Sample I d : Parameter: Unit: Result: 

805304-01 CHLORIDE (4500-CL B) MG/L 15 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Rd Pensacola, FL 32514 (850)474-1001 

Data Qualifiers for Final Report 

-Pensacola Inorganic/Organic 
Adjusted reporting limit due to sample matrix (dilution prior to digestion and/or analysis) 

+ Elevated reporting limit due to dilution into calibration range 
* Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis) 
# Elevated reporting limit due to insufficient sample size 
D Diluted out 
J5 The reported value is quantitated as a TIC; therefore, it is estimated 
ND = Not Detected N/S = Not Submitted N/A = Not Applicable 

Florida Projects Inorganic/Organic 
Y I Improper preservation, no preservative present in sample upon receipt 
Y2 Improper preservation, incorrect preservative present in sample upon receipt 
Y3 Improper preservation, sample temperature exceeded EPA temperature limits of 2-6°C upon receipt 
Y (FL description) The laboratory analysis was from an unpreserved or improperly preserved sample. The data may not be accurate. 
Q Sample held beyond the accepted holding time 
I The reported value is < Laboratory RL and > laboratory MDL 
U1 The reported value is < Laboratory MDL (value for sample result is reported as the MDL) 
U (FL description) Indicates the compound was analyzed for but not detected. 
T The reported value is < Laboratory MDL (value shall not be used for statistical analysis) 
V The analyte was detected in both the sample and the associated method blank. 
J1 Surrogate recovery limits have been exceeded 
J2 The sample matrix interfered with the ability to make any accurate determinations 
J3 The reported value failed to meet the established quality control criteria for either precision or accuracy 
J (FL description) Estimated value; not accurate. 

> 
AFCEE Projects (under OAPP1 and All Other (AEN-PN1 Projects/Sites for Inorganic/Organic Parameters t 

J4 (For positive results) Temperature limits exceeded (<2°C or > 6°C) 
J (AFCEE description) The analyte was positively identified, the quantitation is an estimation 

P (For nondetects) Temperature limits exceeded (<2°C or > 6°C) 

Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 

R4 Holding time exceeded 
R5 Collection requirements not met, improper container used for sample 
R (AFCEE description) The data are unusable due to deficiencies in the ability to analyze the sample and meet QC criteria 
F < RL and > laboratory MDL " 
F (AFCEE description) The analyte was positively identified but the associated numerical value is below the AFCEE or lab RL 
U2 < Laboratory MDL (value for result will be the MDL, never below the MDL) 
U (AFCEE description) The analyte was analyzed for but not detected. The associated numerical value is at or below the MDL 
B (AFCEE description) The analyte was found in the associated blank, as well as in the sample 
ICR Projects Inorganic/Organic 
A Acceptable 
R6 Rejected 
Examples: ICR Flags 
R6 = Laboratory extracted the sample but the refrigerator malfunctioned so the extract became warm and client was notified 
R6 = Sample arrived in laboratory in good condition; however, the laboratory did not analyze it within EPA's established holding time limit. 

CLP and CLP-like Projects 
Refer to referenced CLP Statement of Work (SOW) for explanation of data qualifiers 

IDL = Laboratory Instrument Detection Limit 
MDL = Laboratory Method Detection Limit 
RL = Reporting Limit (AFCEE RLs are listed in the AFCEE QAPP) 
CLP CRDL = CLP Contract Required Detection Limit (these limits are listed in the EPA CLP Statement of Work or SOW) 
CLP CRQL = CLP Contract Required Quantitation Limit (these limits are listed in the EPA CLP Statement of Work or SOW) 

ny time a sample arrives at the laboratory improperly preserved (at improper pH or temperature) or after holding time has expired or prepared 
:ed after holding time, client must be notified in writing (i.e. case narrative). 

Anv ti 

AEN-Pensacola uses the most current promulgated methods contained in the reference manuals. 

word\forms\flagsMcsh revised 10/13/97 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, Florida 32514 (850) 474-1Q01 

Quality Control Report 

Analysis: Group of Single Wetchem 

Accession: 805014 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 805304 
Project Name: MOC 
Project Location: IB REMEDATION 
Department: WET CHEM 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Parameter: 
Batch I d : 
Blank Result: 
Anal. Method: 
Prep. Method: 
Analysis Date: 
Prep. Date: 

CHLORIDE 
CIW048 
<1 
325.3 
N/A 
04-MAY-98 
04-MAY-98 

"WetChem Q u a l i t y Control Report" 

[0) Page 1 
Date 12-May-98 

Sample D u p l i c a t i o n 

Sample Dup: 
Rept L i m i t : 

805003-1 
<1 

Sample Result: 52.4 
Dup Result: 52.3 
Sample RPD: 0 
Max RPD: 6 
Dry Weight% N/A 

Ma t r i x Spike 

Sample Spiked: 
Rept L i m i t : 

ICV 

ICV Result: 
True Result: 
% Recovery: 
% Rec L i m i t s : 

LCS 

LCS Result: 
True Result: 
% Recovery: 
% Rec L i m i t s : 

805003-1 
<1 

Sample Result: 52.4 
Spiked Result: 107.8 
Spike Added: 55.0 
% Recovery: 101 
% Rec L i m i t s : 88-113 
Dry Weight% N/A 

99 
100 
99 
90-110 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 2 
Date 12-May-98 

Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE 11 IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE (DILUTION PRIOR DIGESTION 

AND/OR ANALYSIS). 
@ = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX (DILUTION PRIOR TO DIGESTION 

AND/OR ANALYSIS). 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

(*) = REPORTING LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4 t h E d i t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN WH = WENDY HAGGARD 
ED = ESTHER DANTIN CR = CYNTHIA ROBERTS AB = AMY BRADLEY 
BE = BETTY EVERTON PLD = PAULA L. DOUGHTY JTZ = JONATHAN T. ZIENTARSKI 
RH = RICKY HAGENDORFER 



Lab Access ion # 

American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

1. 

2. 

3. 

5. 

Was there a Chain of Custody? (^Yes^) 

Date Received: Q3~- ^ 2 ^ * - ^ 3 

No* 

No* 

YesV No* N/A 

7. 

Was Chain of Custody properly /Yes } 
filled out and relinquished? 
Were samples received cold? 
(Criteria: 2° - 6°C: AEN-SOP 
1055) 
Were all samples properly 
labeled and identified? 
Did samples require splitting? 
Req By: PM Client Other* ^ - > > 
Were samples received in / r e s y No* 
proper containers for analysis C —-^ 
requested? 
Were all sample containers f Yes ) No* 
received intact? v—S 

( ^ s s ) N o * 

Yes* £NO) 

10. 

11. 

12. 

13. 

Were samples checked for /Yes J ) 
preservative? (Check pH of all HiO ^ = = r ^ 
requiring preservative except VOA vials that 
require zero headspace)+ 

Is there sufficient volume for 
analysis requested? ^r-v 
Were samples received within / Yes j 
Holding Time? (REFER TO AEN-SOP 1040) 

No* N/A 

No* _"' 

No*-. . . -

Is Headspace visible > %" in 
diameter in VOA vials?* If any 
headspace is evident, comment 
in out-ofLcontrol section. 
If sent, were matrix spike 
bottles returned? 

Was Project Manager notified 
of problems? (initials: ) 

Yes* No CN/A 

Yes No* (N/A 

Yes No* (WAj 

Airbill Number(s): 3 6? £~766 Shipped By: FJ5A£X 

loler Number (s ) : f J i c & r > X - t h e Q ^ Shipp ing Charges: / ^ / / 4 

Cooler W e i g h t ( s ) : Cooler Temp(s) (°C): ;>oC- Q^/r<% 

(UST THERMOMETER NUMBER(S) FOR VERIFICATION) 

Out of Control Events and Inspection Comments: 

(USE BACK OF PSIFFOR ADDITIONAL NOTES AND COMMENTS ) 

Inspected By: f % L Date : f ^ / ^ / ^ J Logged By: / & C Da te : 

Note all Out-of-Control and/or questionable events on Comment Section of this form. 

Note who requested the splitting of samples on the Comment Section of this form. 

+ All preservatives for the State of North Carolina, the State of New York, and other requested samples are to be recorded on the sheet 

provided to record pH results (AEN-SOP 938, section 2.2.9). 

# According to EPA, 'A" of headspace is allowed in 40 ml vials requiring volatile analysis, however, AEN makes it policy to record any 

headspace as out-of-control IAEN-SOP 938, section 2.2.12). 

WOROUUCJNS\SAUf>C'rM.\rS!F.DOC OcloW.1 I . 1 » ) 7 
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Metals - TAL 

Metals - PP List 

Metals - RCRA 

RCRA Metals by TCLP (1311) 

TOX 

TOC 
Gen Chemistry 

Oil and Grease 
BOD 

COD 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

> 
z 
> 

CO 
CO 
30 
m o 
c 
m 
co 
H 

Polynuclear Aromatics (610/8310) 

8240 (TCLP 1311) ZHE 

8270 (TCLP 1311) 

TO-14 
Gross Alpha/Beta 

NUMBER OF CONTAINERS 



PLEASE FILL THIS FORM IN COMPLETELY. 

tf"j.rzs~t~' IS ; 

1 t J * *» * 

l _1 JLL̂
 1! 

CO 

• 
• 

• 

• 
r : 

m 

Petroleum Hydrocarbons (418.1) TRPH 

(MOD.8015) Dfesel/Direct Inject 
(M8015) Gas/Purge & Trap 
8021 (BTEX)/8015 (Gasoline) 

8021 (BTEX) • MTBE DTMB DPCE 
8021 (TCL) 
8021 (EDX) 

• 8021 (HALO) 
8021 (CUST) 

504.1 EDBD/DBCPD 

\ \ 
^ 8260 (TCL) Volatile Organics . 

8260 (Full) Volatile urganics 
8260 (CUST) Volatile Organics 

8260 (Landfill) Volatile Organics ' 

Pesticides /PCB (608/8081) 

Herbicides (615/8151) 
Base/Neutral/Aa'dCompourd̂  

Polynuclear Aromatics (610/8310) 
General Chemistry: 

Priority Pollutant Metals (13) ] 

Target Analyte List Metals (23) j 

RCRA Metals (8) ~ 
RCRA Metals by TCLP (Method 1311) 

Metals: | • • • 42 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR LAB USE ONLY. 
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Petroleum Hydrocarbons (418.1) TRPH 
(MOD.8015) Diesel/Direct Inject 
(M8015) Gas/Purge & Trap 
8021 (BTEX)/8015 (Gasoline) 

8021 (BTEX) • MTBE DTMB • PCE 
8021 (TCL) 
8021 (EDX) 

8021 (HALO) 
8021 (CUST) 

504.1 EDBD/DBCPD 

8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 
8260 (CUST) Volatile Organics 
8260 (Landfill) Volatile Organics 

Pesticides /PCB (608/8081) 
Herbicides (615/8151) 
Base/Neutral/Acid Compounds GC/MS (625/8270) 

Polynuclear Aromatics (610/8310) 
General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyte List Metals (23) 
RCRA Metals (8) 

RCRA Metals by TCLP (Method 1311) 
Metals: 

NUMBER OF CONTAINERS 

:\ 
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{^American Environmental Network, Inc. 

AEN I.D. 802390 

March 11, 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name IB REMEDIATION 
Project Number 97002 

Attention: PAUL PEACOCK 

On 2/26/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeill H. Mitchell Rubenstein, Ph. D. 
Project Manager General Manager 

MR: mt 

Enclosure 
MCR 

i/.AR 1 1998 

Environmental & Safei, 

I'.in American Freeway. NT: • Albuquerque. NM H"10" • \SVISi > I I - ' " " • IVN i <• I l - t l l i 



CLIENT : MARATHON OIL COMPANY AEN I.D. : 802390 
PROJECT tt : 97002 DATE RECEIVED : 2/26/98 
PROJECT NAME : IB REMEDIATION REPORT DATE : 3/11/98 

AEN DATE 

ID. tt CLIENT DESCRIPTION MATRIX COLLECTED 

01 WEST INLET #1 AQUEOUS 2/25/98 
02 WEST OUTLET #1 AQUEOUS 2/25/98 

03 EAST INLET #1 AQUEOUS 2/25/98 
04 EAST OUTLET #1 AQUEOUS 2/25/98 

05 TRIP BLANK AQUEOUS 2/20/98 

PilnlM; V I I 'M ; • • • AM Confidential H I . : < 0 » M XLS: COVEREP 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY 
PROJECT # : 97002 
PROJECT NAME : IB REMEDIATION 

AEN I.D. 802390 

SAMPLE 

ID. » CLIENT I.D. MATRIX 
DATE 

SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

01 WEST INLET #1 
02 WEST OUTLET #1 
03 EAST INLET #1 

AQUEOUS 
AQUEOUS 
AQUEOUS 

2/25/98 
2/25/98 
2/25/98 

NA 
NA 
NA 

3/4/98 
3/4/98 
3/4/98 

50 
5 

100 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 
TOLUENE 0.5 
ETHYLBENZENE 0.5 

^TOTAL XYLENES 0.5 

UG/L 
UG/L 
UG/L 
UG/L 

86 
34 
220 
990 

3.2 
14 
7.2 
35 

100 
56 
240 
1100 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 8 0 - 120) 

102 95 105 

CHEMIST NOTES: 
N/A 

Pfinltd: 3/11/91: 8 49 AM Confidtntial Flic a02390.XLS: (021 BTEX AQ 



••i/Hi'ru:;;/ i.m'ironmoiuu .\t'iirorv 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 802390 
PROJECT # : 97002 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 EAST OUTLET #1 AQUEOUS 2/25/98 NA 3/4/98 10 
05 TRIP BLANK AQUEOUS 2/20/98 NA 3/3/98 1 
PARAMETER DET. LIMIT UNITS 04 05 
BENZENE 0.5 UG/L 9.1 < 0.5 
TOLUENE 0.5 UG/L 44 < 0.5 

ETHYLBENZENE 0.5 UG/L 32 < 0.5 

JTOTAL XYLENES 0.5 UG/L 180 < 0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 8 0 - 120) 

104 98 

CHEMIST NOTES: 
N/A 

Prlnl.d. 3/11/9): S:49 AM Confldcntiil File 802390 XLS; 1021 8TEX AQ 



WinCim f.nviroumemui .Xctuvn:. im: 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8021) AEN t.D. : 802390 
BLANK 1. D. 030398 B DATE EXTRACTED : N/A 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 3/3/98 
PROJECT # 97002 SAMPLE MATRIX : AQUEOUS 
PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 
BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 

ROGATE LIMITS: 
EMIST NOTES: 

N/A 

105 
( 80 - 120 ) 

PHnlad U l i r M : • 49 AM ConAdanllaJ Flto: I023M.XLS: (011 BTEX RB 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8021) AEN I.D. : 802390 
BLANK 1. D. 030498 DATE EXRACTED : N/A 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 3/4/98 
PROJECT # 97002 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

P 
o 

SURROGATE: 
BROMOFLUOROBENZENE (%) 

URROGATE LIMITS: 
CHEMIST NOTES: 
N/A 

108 
( 8 0 - 120) 

PltnUd: 1 I V U : • 4» AM ConfMAntlal Fi l . : I t l l N «LS: 10Jt BTEX RB 



, -mien can Lnvironrneniai Set wane. inc. 

TEST 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

BTEX (EPA 8021) 
MSMSD tt : 802397-04 AEN I.D. 802390 
CLIENT : MARATHON OIL COMPANY DATE EXTRACTED N/A 
PROJECT # : 97002 DATE ANALYZED 3/4/98 
PROJECT NAME : IB REMEDIATION SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED % DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE 0.8 10.0 9.7 89 9.8 90 1 ( 8 0 - 120) 20 

TOLUENE 1.2 10.0 10.4 92 10.5 93 1 ( 80- 120 ) 20 

ETHYLBENZENE 0.9 10.0 10.6 97 10.6 97 0 ( 8 0 - 120) 20 

TOTAL XYLENES 1.5 30.0 30.2 96 30.1 95 0 (80 -120 ) 20 

HEMIST NOTES: 
N/A 

% Recovery : 

RPD (Relative Percent Difference) = 

X 100 
(Spike Sample Result - Sample Result) 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
X 100 

Prlnltd l l i l / M : 0:40 AM ConfldMiltal FIH: 102390 XLS. M i l BTEX MS MSO 





Set ^ *%V : 

1̂ 1 

" Environmental Network, Inc. 

AEN I.D. 801328 

January 15, 1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name 
Project Number 

l.B. REMED 
97002 

Attention: PAUL PEACOCK 

On 1/14/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeill 
Project Manager 

H. Mitchell Rubensteir\ Ph. D. 
General Manager 

MR: mt 

Enclosure 

2709-D Pan American Freeway. NE • Albuquerque, NM 87107 • (50*51 • Fax (505) 344-4413 



CLIENT : MARATHON OIL COMPANY AEN I.D. : 801328 
PROJECT n : 97002 DATE RECEIVED : 1/14/98 
PROJECT NAME : I B. REMED REPORT DATE : 1/15/98 
AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 WEST INLET #1 AQ 1/13/98 
02 WEST OUTLET #1 AQ 1/13/98 
03 EAST INLET #1 AQ 1/13/98 
04 EAST OUTLET #1 AQ 1/13/98 
05 TRIP BLANK AQ 1/6/98 

Pmtad: U 1 V H ; ! U » ConMwMMI Fife: M U M XL J . COVEREP 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY 
PROJECT # : 97002 
PROJECT NAME : l.B. REMED 

AEN I.D. 801328 

SAMPLE 

ID. # CLIENT I.D. MATRIX 
DATE 

SAMPLED 

DATE 
EXTRACTED 

DATE 

ANALYZED 
DIL. 

FACTOR 
01 WEST INLET #1 
02 WEST OUTLET #1 
03 EAST INLET #1 

AQUEOUS 
AQUEOUS 
AQUEOUS 

1/13/98 
1/13/98 
1/13/98 

NA 
NA 
NA 

1/14/98 
1/14/98 
1/14/98 

25 
2 

40 
PARAMETER DET. LIMIT UNITS 01 02 03 
BENZENE 0.5 
TOLUENE 0.5 
ETHYLBENZENE 0.5 

^ T A L XYLENES 0.5 

UG/L 
UG/L 
UG/L 
UG/L 

56 
30 
93 
380 

2.5 
11 
4.8 
29 

98 
170 
220 
1200 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 8 0 - 120) 

98 97 118 

CHEMIST NOTES: 
N/A 

PrlnUd: 1/13/98: 3 59 PM Contldontlat Flic 601329 XLS: 0021 BTEX AO 



GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 801328 
PROJECT U : 97002 
PROJECT NAME : l.B. REMED 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
04 EAST OUTLET #1 AQUEOUS 1/13/98 NA 1/14/98 5 
05 TRIP BLANK AQUEOUS 1/6/98 NA 1/14/98 1 
PARAMETER DET. LIMIT UNITS 04 05 
BENZENE 0.5 UG/L 3.4 < 0.5 

TOLUENE 0.5 UG/L 11 < 0.5 

ETHYLBENZENE 0.5 UG/L 4.8 < 0.5 

TOTAL XYLENES 0.5 UG/L 31 < 0.5 

RROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS ( 80 - 120 ) 

108 98 

CHEMIST NOTES: 

N/A 

Pflntad: 1/11/96: 3 59 PM Confldantlal Flla: 601328 XLS: 1021 BTEX AQ 



GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8021) AEN I.D. : 801328 
BLANK 1. D. 011498 DATE EXTRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 1/14/98 
PROJECT n 97002 SAMPLE MATRIX : AQUEOUS 

PROJECT NAME l.B. REMED 
PARAMETER UNITS 

BENZENE UG/L <0 5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 109 
SURROGATE LIMITS: ( 80 - 120 ) 
CHEMIST NOTES: 
N/A 

Printed: 1113/98; 3:59 PH Confidential FIH>: 801328.XLS: 8021 BTEX RB 



GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

TEST BTEX (EPA 8021) 
MSMSD # 011498 AEN I.D. 801328 
CLIENT MARATHON OIL COMPANY DATE EXTRACTED NA 
PROJECT » 97002 DATE ANALYZED 1/14/98 
PROJECT NAME l.B. REMED SAMPLE MATRIX AQUEOUS 

UNITS UG/L 
SAMPLE CONC SPIKED °'o DUP DUP REC RPD 

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD LIMITS LIMITS 

BENZENE <0.5 10.0 9.6 96 9.8 98 2 ( 80 - 120 ) 20 

TOLUENE <0.5 10.0 9.5 95 9.8 98 3 ( 80- 120 ) 20 

ETHYLBENZENE <0.5 10.0 9.4 94 9.8 98 4 ( 80 - 120 ) 20 

TOTAL XYLENES <0.5 30.0 29.3 98 29.6 99 1 ( 80- 120 ) 20 

EMIST NOTES: 
N/A 

% Recovery = 

RPD (Relative Percent Difference) = 

(Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 
X 100 

M a t 1/1VM: « OOPM Confidential FM: » 1 U t XLS: 1021 B T M MS MSO 



PLEASE FILL THIS FORM IN COMPLETELY. 



wt 
2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

AEN I.D. 805304 

May 14,1998 

MARATHON OIL COMPANY 
P.O. BOX 552 
MIDLAND, TX 79702-0552 

Project Name 
Project Number 

IB REMEDIATION 
(none) 

Attention: PAUL PEACOCK 

On 5/1/98 American Environmental Network (NM), Inc. (ADHS License No. AZ0015), 
received a request to analyze aqueous samples. The samples were analyzed 
with EPA methodology or equivalent methods. The results of these analyses and the quality 
control data, which follow each set of analyses, are enclosed. 

Chloride was performed by American Environmental Network (FL) Inc., 
Pensacola, FL. 

All other parameters were performed by American Environmental Network (NM) Inc., 
Albuquerque, NM. 

If you have any questions or comments, please do not hesitate to contact us 
at(505)344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: mt 

Enclosure 

H. Mitchell Rubenstein, 
General Manager 

MCR 

m 02 1999 

Environmental & Safe. 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

CLIENT : MARATHON OIL COMPANY AEN I.D. : 805304 
PROJECT # : (none) DATE RECEIVED : 5/1/98 
PROJECT NAME : IB REMEDIATION REPORT DATE : 5/14/98 
AEN DATE 
ID. # CLIENT DESCRIPTION MATRIX COLLECTED 
01 LYMON AQUEOUS 4/30/98 
02 1 LYMAN AQUEOUS 4/30/98 
03 LYMAN AQUEOUS 4/30/98 
04 E. STRIPPER INLET AQUEOUS 4/30/98 
05 E. STRIPPER OUTLET AQUEOUS 4/30/98 
06 VV. STRIPPER INLET AQUEOUS 4/30/98 
07 W. STRIPPER OUTLET AQUEOUS 4/30/98 

Printed: S/14/98; 11:04 AM Confidential File: S05304.XLS: COVEREP 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY AEN I.D. 805304 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
02 1 LYMAN AQUEOUS 4/30/98 NA 5/5/98 1 
03 LYMAN AQUEOUS 4/30/98 NA 5/5/98 1 
04 E. STRIPPER INLET AQUEOUS 4/30/98 NA 5/5/98 20 
PARAMETER DET. LIMIT UNITS 02 03 04 
BENZENE 0.5 UG/L < 0.5 < 0.5 69 
TOLUENE 0.5 UG/L < 0.5 < 0.5 69 
ETHYLBENZENE 0.5 UG/L < 0.5 < 0.5 23 
^ p \ L XYLENES 0.5 UG/L < 0.5 < 0.5 530 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS (80 120 ) 

99 96 103 

CHEMIST NOTES: 
N/A 

Printed: 576/98; 2:34 PM Confidential File: 805304.XLS: 8021 BTEX AQ 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 

TEST : BTEX (EPA 8021) 
CLIENT : MARATHON OIL COMPANY AEN I.D.: 805304 
PROJECT # : (none) 
PROJECT NAME : IB REMEDIATION 
SAMPLE DATE DATE DATE DIL. 
ID.# CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
05 E. STRIPPER OUTLET AQUEOUS 4/30/98 NA 5/5/98 1 
06 W. STRIPPER INLET AQUEOUS 4/30/98 NA 5/5/98 20 
07 W. STRIPPER OUTLET AQUEOUS 4/30/98 NA 5/5/98 5 
PARAMETER DET. LIMIT UNITS 05 06 07 
BENZENE 0.5 UG/L < 0.5 59 < 2.5 
TOLUENE 0.5 UG/L 9.8 23 14 
ETHYLBENZENE 0.5 UG/L 3.6 66 8.3 
-&J-A.L XYLENES 0.5 UG/L 21 470 59 

SURROGATE: 
BROMOFLUOROBENZENE (%) 
SURROGATE LIMITS (80 120 ) 

109 98 123 

CHEMIST NOTES: 
* - SURROGATE RECOVERY HIGH DUE TO MATRIX INTERFERENCE. 

Confidential File: 805304.XLS; 8021 BTEX AQ 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8021) AEN I.D. : 805304 
BLANK I. D. 050498 DATE EXTRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 5/4/98 
PROJECT # (none) SAMPLE MATRIX : AQUEOUS 
PROJECT NAME IB REMEDIATION 
PARAMETER UNITS 
BENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATE: 
BROMOFLUOROBENZENE (%) 

DOGATE LIMITS: 
^IST NOTES: 

N/A ' 

105 
80 -120 ) 

Printed: 5/6/96; 2:34 PM Confidontial File: 80S304.XLS: 8021 BTEX RB 



2709-D Pan American Freeway NE 
Albuquerque, New IVlexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GAS CHROMOTOGRAPHY RESULTS 
REAGENT BLANK 

TEST BTEX (EPA 8021) AEN I.D. : 805304 
BLANK I. D. 050598 DATE EXRACTED : NA 
CLIENT MARATHON OIL COMPANY DATE ANALYZED : 5/5/98 
PROJECT # (none) SAMPLE MATRIX : AQUEOUS 

PROJECT NAME IB REMEDIATION 

PARAMETER UNITS 

BENZENE UG/L <0.5 

TOLUENE UG/L <0.5 

ETHYLBENZENE UG/L <0.5 

TOTAL XYLENES UG/L <0.5 

SURROGATE: 

KOFLUOROBENZENE (%) 
OGATE LIMITS: 
1ST NOTES: 

N/A 

104 
( 80- 120 ) 

Confldantlal File: 805304.XLS; 8021 BTEX RB 



2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

TEST 

GAS CHROMOTOGRAPHY QUALITY CONTROL 
MSMSD 

BTEX (EPA 8021) 
MSMSD# 
CLIENT 
PROJECT # 
PROJECT NAME 

: 805304-03 
: MARATHON OIL COMPANY 
: (none) 
: IB REMEDIATION 

AEN I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

805304 
NA 
5/5/98 
AQUEOUS 
UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

REC 
LIMITS 

RPD 
LIMITS 

BENZENE <0.5 10.0 9.4 94 9.6 96 2 ( 8 0 - 120) 20 

TOLUENE <0.5 10.0 9.8 98 9.9 99 1 ( 8 0 - 120) 20 

ETHYLBENZENE <0.5 10.0 10.4 104 10.6 106 2 ( 8 0 - 120) 20 

TOTAL XYLENES <0.5 30.0 31.4 105 31.6 105 1 ( 8 0 - 120) 20 

CHEMIST NOTES: 
N/A 

(Spike Sample Result - Sample Result) 
% Recovery = X100 

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) : 

Average Result 
X 100 

FlhK 805504.XLS: 8021 BTEX MS MSD 



^American Environmental Network, Inc. 
11 EAST OLIVE ROAD • PESSACOLA, FL 32514 • (850)474-1001 

SIGNATURE PAGE 

Reviewed by: 
AEN Project Manager 

C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
ALBUQUERQUE, NEW MEXICO 

Pr o j e c t Name: MOC 
Pr o j e c t Number: 805304 
P r o j e c t Location: IB REMEDATION 
Accession Number: 805014 

Pr o j e c t Manager: KIMBERLY D. MCNEILL 
Sampled By: N/S 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, Florida 32514 (850) 474-1001 

Analysis Report 

Analysis: Group of Single Wetchem 

Accession: 805014 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 805304 
Proj ect Name: MOC 
Project Location: IB REMEDATION 
Department: WET CHEM 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

"FINAL REPORT FORMAT - SINGLE" 

[0) Page 1 
Date 12-May-98 

Accession: 805014 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 805304 
Proje c t Name: MOC 
Project Location: IB REMEDATION 
Test: Group of Single Wetchem 
Ma t r i x : WATER 
QC Level: I I 

Lab ID: 001 
C l i e n t Sample I d : 805304-01 

Parameters: Units: 

CHLORIDE (4 500-CL B) MG/L 

Sample Date/Time: 
Received Date: 

30-APR-98 1405 
02-MAY-98 

Results: 

15 

Rpt Lmts: 

1 

Q: Batch: 

CIW048 

Analyst: 

RB 

Comments: 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 2 
Date 12-May-98 

"Method Report Summary" 

Accession Number: 805014 
C l i e n t : AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Proj e c t Number: 8 053 04 
Pro j e c t Name: MOC 
Projec t L o c a t i o n : IB REMEDATION 

Test: Group of Single Wetchem 

C l i e n t Sample I d : Parameter: U n i t : Result: 

805304-01 CHLORIDE (4500-CL B) MG/L 15 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Rd Pensacola, FL 32514 (850)474-1001 

Data Qualifiers for Final Report 

-̂Pensacola Inorganic/Organic 
Adjusted reporting limit due to sample matrix (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to dilution into calibration range 

* Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis) 
# Elevated reporting limit due to insufficient sample size 
D Diluted out 
J5 The reported value is quantitated as a TIC; therefore, it is estimated 
ND = Not Detected N/S = Not Submitted N/A = Not Applicable 

Florida Projects Inorganic/Organic 
Y I Improper preservation, no preservative present in sample upon receipt 
Y2 Improper preservation, incorrect preservative present in sample upon receipt 
Y3 Improper preservation, sample temperature exceeded EPA temperature limits of 2-6°C upon receipt 
Y (FL description) The laboratory analysis was from an unpreserved or improperly preserved sample. The data may not be accurate. 
Q Sample held beyond the accepted holding time 
I The reported value is < Laboratory RL and > laboratory MDL 
U1 The reported value is < Laboratory MDL (value for sample result is reported as the MDL) 
U (FL description) Indicates the compound was analyzed for but not detected. 
T The reported value is < Laboratory MDL (value shall not be used for statistical analysis) 
V The analyte was detected in both the sample and the associated method blank. 
J1 Surrogate recovery limits have been exceeded 
32 The sample matrix interfered with the ability to make any accurate determinations 
J3 The reported value failed to meet the established quality control criteria for either precision or accuracy 
J (FL description) Estimated value; not accurate. 

AFCEE Projects funder OAPPt and All Other iAEN-PN) Projects/Sites for Inorganic/Organic Parameters 
J4 (For positive results) Temperature limits exceeded (<2°C or > 6°C) ~ 
J (AFCEE description) The analyte was positively identified, the quantitation is an estimation 

# (For nondetects) Temperature limits exceeded (<2°C or > 6°C) 

Improper preservation, no preservative present in sample upon receipt 
Improper preservation, incorrect preservative present in sample upon receipt 

R4 Holding time exceeded 
R5 Collection requirements not met, improper container used for sample 
R (AFCEE description) The data are unusable due to deficiencies in the ability to analyze the sample and meet QC criteria 
F < RL and > laboratory MDL ' 
F (AFCEE description) The analyte was positively identified but the associated numerical value is below the AFCEE or lab RL 
U2 < Laboratory MDL (value for result will be the MDL, never below the MDL) 
U (AFCEE description) The analyte was analyzed for but not detected. The associated numerical value is at or below the MDL 
B (AFCEE description) The analyte was found in the associated blank, as well as in the sample 
}CR Projects Inorganic/Organic 
A Acceptable 
R6 Rejected 
Examples: ICR Flags 
R6 = Laboratory extracted the sample but the refrigerator malfunctioned so the extract became warm and client was notified 
R6 = Sample arrived in laboratory in good condition; however, the laboratory did not analyze it within EPA's established holding time limit. 

CLP and CLP-like Projects 
Refer to referenced CLP Statement of Work (SOW) for explanation of data qualifiers 

IDL = Laboratory Instrument Detection Limit 
MDL = Laboratory Method Detection Limit 
RL = Reporting Limit (AFCEE RLs are listed in the AFCEE QAPP) 
CLP CRDL = CLP Contract Required Detection Limit (these limits are listed in the EPA CLP Statement of Work or SOW) 
CLP CRQL = CLP Contract Required Quantitation Limit (these limits are listed in the EPA CLP Statement of Work or SOW) 

ny time a sample arrives at the laboratory improperly preserved (at improper pH or temperature) or after holding time has expired or prepared 
:ed after holding time, client must be notified in writing (i.e. case narrative). 

4gyJi 
^•frzi 

AEN-Pensacola uses the most current promulgated methods contained in the reference manuals. 

wordVformstflagsMuh revised 10/13/97 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, Florida 32514 (850) 474-igoi 

Quality Control Report 

Analysis: Group of Single Wetchem 

Accession: 805014 
Client: AMERICAN ENVIRONMENTAL NETWORK (NEW MEXICO) INC. 
Project Number: 805304 
Project Name: MOC 
Project Location: IB REMEDATION 
Department: WET CHEM 

# 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

Parameter: 
Batch I d : 
Blank Result 
Anal. Method 
Prep. Method 
Analysis Date 
Prep. Date: 

CHLORIDE 
CIW048 
<1 
325.3 
N/A 
04-MAY-98 
04-MAY-98 

"WetChem Q u a l i t y Control Report" 

[0) Page 1 
Date 12-May-98 

Sample D u p l i c a t i o n 

Sample Dup: 
Rept L i m i t : 

805003-1 
<1 

Sample Result: 52.4 
Dup Result: 52.3 
Sample RPD: 0 
Max RPD: 6 
Dry Weight% N/A 

Ma t r i x Spike 

Sample Spiked: 
Rept L i m i t : 

ICV 

CV Result: 
True Result: 
% Recovery: 
% Rec L i m i t s ; 

LCS 

LCS Result: 
True Result: 
% Recovery: 
% Rec L i m i t s : 

805003-1 
<1 

Sample Result: 52.4 
Spiked Result: 107.8 
Spike Added: 55.0 
% Recovery: 101 
% Rec L i m i t s : 88-113 
Dry Weight% N/A 

99 
100 
99 
90-110 



AMERICAN ENVIRONMENTAL NETWORK 11 East Olive Road Pensacola, F l o r i d a 32514 (850) 474-1001 

[0) Page 2 
Date 12-May-98 

Common Footnotes WetChem 
N/A = NOT APPLICABLE. 
N/S = NOT SUBMITTED. 
N/C = SAMPLE AND DUPLICATE RESULTS ARE AT OR BELOW AEN REPORTING LIMIT; 

THEREFORE, THE RPD IS "NOT CALCULABLE" AND NO CONTROL LIMITS APPLY. 
N/D = NOT DETECTED. 
R = REACTIVE 
T = TOTAL 
G = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND 

THE ABSOLUTE DIFFERENCE BETWEEN THE SAMPLE AND DUPLICATE RESULT IS AT 
OR BELOW AEN REPORTING LIMIT; THEREFORE, THE RESULTS ARE "IN CONTROL". 

Q = THE ANALYTICAL (POST-DISTILLATION) SPIKE IS REPORTED DUE TO PERCENT RECOVERY 
BEING OUTSIDE ACCEPTANCE LIMITS ON THE MATRIX (PRE-DISTILLATION) SPIKE. 

# = ELEVATED REPORTING LIMIT DUE TO INSUFFICIENT SAMPLE. 
+ = ELEVATED REPORTING LIMIT DUE TO DILUTION INTO CALIBRATION RANGE. 
* = ELEVATED REPORTING LIMIT DUE TO MATRIX INTERFERENCE (DILUTION PRIOR DIGESTION 

AND/OR ANALYSIS). 
® = ADJUSTED REPORTING LIMIT DUE TO SAMPLE MATRIX (DILUTION PRIOR TO DIGESTION 

AND/OR ANALYSIS). 
P = ANALYTICAL (POST DIGESTION) SPIKE. 
I = DUPLICATE INJECTION. 
& = AUTOMATED 
F = SAMPLE SPIKED > 4 X SPIKE CONCENTRATION. 
N/C+ = NOT CALCULABLE 
H = SAMPLE AND/OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT AND THE 

ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN REPORTING 
LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 

A = SAMPLE AND DUPLICATE RESULTS ARE "OUT OF CONTROL". 
Z = THE SAMPLE RESULT FOR THE SPIKE IS BELOW THE REPORTING LIMIT. HOWEVER, 

THIS RESULT IS REPORTED FOR ACCURATE QC CALCULATIONS. 
NH= SAMPLE AND / OR DUPLICATE RESULT IS BELOW 5 X AEN REPORTING LIMIT 

AND THE ABSOLUTE DIFFERENCE BETWEEN THE RESULTS EXCEEDS THE AEN 
REPORTING LIMIT; THEREFORE, THE RESULTS ARE "OUT OF CONTROL". 
SAMPLE IS NON-HOMOGENEOUS. 

'(*) = REPORTING LIMITS RAISED DUE TO CLP METHOD NOT REQUIRING A CONCENTRATION STEP FOR CN 
(CA) = SEE CORRECTIVE ACTIONS FORM. 
**= MATRIX INTERFERENCE 
SW-846, 3rd E d i t i o n , l a t e s t EPA-approved e d i t i o n . 
EPA 600/4-79-020, Revised March 1983. 
STANDARD METHODS, For the Examination of Water and Wastewater, l a t e s t EPA-approved e d i t i o n 
NIOSH Manual of A n a l y t i c a l Methods, 4 t h E d i t i o n . 
ANNUAL BOOK OF ASTM STANDARDS, VOLUMES 11.01 and 11.02, l a t e s t EPA-approved e d i t i o n . 
METHODS FOR THE DETERMINATION OF INORGANIC SUBSTANCES IN ENVIRONMENTAL SAMPLES, 
EPA600/R-93/100, AUGUST 1993 
METHODS FOR SOIL ANALYSIS, PART 2, CHEMICAL AND MICROBILOGICAL PROPERTIES, 2ND EDITION. 
AEN-PN USES THE MOST CURRENT PROMULGATED METHODS FROM THE REFERENCES LISTED ABOVE. 

1. COLIFORM. COLIFORM PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE LOGARITHM OF COLONIES PER 100 MLS OF SAMPLE ON DUPLICATE PLATES. 

2. PH. PH PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN THE 
SAMPLE AND DUPLICATE ANALYSIS. 

3. FLASHPOINT. FLASHPOINT PRECISION IS MEASURED BY THE ABSOLUTE DIFFERENCE BETWEEN 
THE SAMPLE AND DUPLICATE ANALYSIS. 

RPD = RELATIVE PERCENT DIFFERENCE (OR DEVIATION). 
RPT LMTS = REPORTING LIMITS BASED ON METHOD DETECTION LIMIT STUDIES. 

DPH = DOLLY P. HWANG RB = REBECCA BROWN WH = WENDY HAGGARD 
ED = ESTHER DANTIN CR = CYNTHIA ROBERTS AB = AMY BRADLEY 
BE = BETTY EVERTON PLD = PAULA L. DOUGHTY JTZ = JONATHAN T. ZIENTARSKI 
RH = RICKY HAGENDORFER 



American Environmental Network of Florida 
PROJECT SAMPLE INSPECTION FORM 

Lao A c c e s s i o n # : 

1. Was there a Chain of Custody? ( ^ T ) No* 

2. No* 

Yes) No* N/A 

5. 

7. 

Was Chain of Custody properly 
filled out and relinquished? 
Were samples received cold? 
(Criteria: 2° - 6°C: AEN-SOP 
1055) 
Were all samples properly 
labeled and identified? 
Did samples require splitting? 
Req By: PM Client Other* 
Were samples received in /res ) No* 
proper containers for analysis v ^ 
requested? /^*~^\ 
Were all sample containers /Yes ) No* 
received intact? \ ' 

(3x 
Yes* ( W ) 

10. 

Date Received: Q 2 ~ - -

Were samples checked for /Yes ) No* N/A 
preservative? (Check pW of all HiO 
requiring preservative except VOA vials that 

require zero headspace)* 

Is there sufficient volume for 
analysis requested? 
Were samples received within / Yesj No* 
Holding Time? (REFER TO AEN-SOP I04O 

No* 

11. Is Headspace visible > %" in Yes* No 
diameter in VOA vials?* If any 
headspace is evident, comment 
in out-of-control section. 

12. If sent, were matrix spike 
bottles returned? 

Yes No* ( N/A 

13. Was Project Manager notified 
of problems? (initials: ) 

Yes No* ( ^ N / A ) 

Airb i l l N u m ber(s): 3 &"P Shipped By: FJ^&ZX 

ler IMumber(s): /'Jic&r<*- <^>g>dv Shipping Charges: Sv/.rf 

Cooler W e i g h t ( s ) : Cooler Temp(s) (°C): 9'0°C- Q<LZ/r<S 

(UST THERMOMETER NUMBEB(S) FOR VERIFICATION) 

Out of Control Events and Inspection Comments: 

(USE BACK OF PSIFFOR ADDITIONAL NOTES AND COMMENTS ) 

Inspec ted B y : _ _ Date: Logged By: / ^ C Da te : 

Note all Out-of-Control and/or questionable events on Comment Section of this form. 

Note who requested the splitting of samples on the Comment Section of this form. 

All preservatives for the State of North Carolina, the State of New York, and other requested samples are to be recorded on the sheet 

provided to record pH results (AEN-SOP 938. section 2.2.9). 

According to EPA, 'A" of headspace is allowed in 40 ml vials requiring volatile analysis, however, AEN makes it policy to record any 

headspace as out-of-control (AEN-SOP 938. section 2.2.12). 



Ill ]li 

t i e 
O Q 

:3 

* 3 3 

c 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 

C
L
IE

N
T

 P
R

O
J
E

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

CO
M

PANY: 
A

M
E

R
IC

A
N

 E
N

V
IR

O
N

M
E

N
TA

L
 N

E
TW

O
R

K
 

AD
D

R
ESS: 

2709-D
 Pan A

m
erican

 F
reew

ay, N
E

 
A

lbuquerque, N
M

 87107
 

\ > 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 

C
L
IE

N
T

 P
R

O
J
E

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

CO
M

PANY: 
A

M
E

R
IC

A
N

 E
N

V
IR

O
N

M
E

N
TA

L
 N

E
TW

O
R

K
 

AD
D

R
ESS: 

2709-D
 Pan A

m
erican

 F
reew

ay, N
E

 
A

lbuquerque, N
M

 87107
 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 

C
L
IE

N
T

 P
R

O
J
E

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

CO
M

PANY: 
A

M
E

R
IC

A
N

 E
N

V
IR

O
N

M
E

N
TA

L
 N

E
TW

O
R

K
 

AD
D

R
ESS: 

2709-D
 Pan A

m
erican

 F
reew

ay, N
E

 
A

lbuquerque, N
M

 87107
 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 

C
L
IE

N
T

 P
R

O
J
E

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

CO
M

PANY: 
A

M
E

R
IC

A
N

 E
N

V
IR

O
N

M
E

N
TA

L
 N

E
TW

O
R

K
 

AD
D

R
ESS: 

2709-D
 Pan A

m
erican

 F
reew

ay, N
E

 
A

lbuquerque, N
M

 87107
 

J 

- -.-
V 

1
 

S
A

M
P

L
E

 ID
 

D
A

T
E

 
T
IM

E
 

M
A

T
R

IX
 

L
A

B
 ID

 

C
L
IE

N
T

 P
R

O
J
E

C
T

 M
A

N
A

G
E

R
: 

K
im

 
M

c
N

e
ill 

CO
M

PANY: 
A

M
E

R
IC

A
N

 E
N

V
IR

O
N

M
E

N
TA

L
 N

E
TW

O
R

K
 

AD
D

R
ESS: 

2709-D
 Pan A

m
erican

 F
reew

ay, N
E

 
A

lbuquerque, N
M

 87107
 

Metals - TAL 

Metals - PP List ^ 

Metals - RCRA C 

RCRA Metals by TCLP (1311) 

Ck far-, ct s 

TOX 3 

TOC ! 
Gen Chemistry i 

Oil and Grease 

••• 
BOD -----

i 
i 

COD 
i 
i Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

Polynuclear Aromatics (610/8310) 

3 8240 (TCLP 1311) ZHE 
1 

- 8270 (TCLP 1311) 
> 

> 
3 
3 TO-14 
< Gross Alpha/Beta 

NUMBER OF CONTAINERS 
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c 
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c 
CD 
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x 
O _ 
o z 



PLEASE FILL THIS FORM IN COMPLETELY. 
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l l i i l l i i f 
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—< 
33 

-3 
o 



PLEASE FILL THIS FORM IN COMPLETELY. SHADED AREAS ARE FOR LAB USE ONLY. 
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> o 
g o 

TO 

Petroleum Hydrocarbons (418.1) TRPH 
(MOD.8015) Diesel/Direct Inject 
(M8015) Gas/Purge & Trap 
8021 (BTEX)/8015 (Gasoline) 

8021 (BTEX) • MTBE DTMB • PCE 
8021 (TCL) 
8021 (EDX) 

8021 (HALO) 
8021 (CUST) 

504.1 EDBD/DBCPD 

8260 (TCL) Volatile Organics 

8260 (Full) Volatile Organics 
8260 (CUST) Volatile Organics 
8260 (Landfill) Volatile Organics 

Pesticides /PCB (608/8081) 

o 

o 

I I 1 

Herbicides (615/8151) 
Base/Neutral/Acid Compounds 6C/MS (625/8270) 

Polynuclear Aromatics (610/8310) 
General Chemistry: 

Priority Pollutant Metals (13) 

Target Analyte List Metals (23) 
RCRA Metals (8) 

RCRA Metals by TCLP (Method 1311) 

£rx a. 

Metals: 

NUMBER OF CONTAINERS 


