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JAMYE BOONE WARD ATTORNEY AT LAW 

February 21, 1992 

Ms. Kathy M. Brown 
Geologist 
O i l Conservation Division 
P.O. Box 2088 
Santa Fe, New Mexico 87504 

Re: Contamination at Manana - Mary Wheeler No. IE 
Gas Well Site, Flora Vista, New Mexico 

Dear Ms. Brown: 

Last October, El Paso Natural Gas Company (El Paso) 
completed nearly every aspect of the remediation of the 
contaminated ground water at the s i t e named above. In 
your November 15, 1991, l e t t e r you t o l d El Paso that no 
further remediation of the s i t e was necessary at t h i s 
time. You also advised us that the OCD has no 
j u r i s d i c t i o n over the operation of the Water Well Sl, 
which, as part of the pre-approved remediation plan, 
El Paso was to plug and abandon. 

Your recommendation with respect to plugging Well Sl 
was to "contact both the State Engineer and the Flora 
Vista Water Users Association (FVWUA) p r i o r to any 
a c t i v i t i e s involving Well Sl." El Paso did as you 
recommended. The State Engineer advised Anu Pundari, 
El Paso's environmental compliance engineer i n 
Farmington, that there are no specific regulations on 
shallow well abandonment procedures. The State Engineer 
advised that the FVWUA should complete the bottom 
portion of the well record form regarding the plugging 
method. El Paso's preferred plugging method i s to weld 
a steel cap on Well Sl. 

I contacted the FVWUA, through t h e i r attorney, 
seeking t h e i r approval of El Paso's e f f o r t to cap Well 
Sl. Mr. Chester M i l l e r , the FVWUA"s attorney, informed 
me yesterday that the FVWUA w i l l not allow El Paso to 
cap Well Sl u n t i l El Paso agrees to several other 
conditions which are t o t a l l y unrelated to capping the 
we l l . 
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By way of this letter, I am informing OCD that 
E l Paso, at this time, is not able to plug and abandon 
Water Well Sl as your agency directed. 

Very truly yours, 

c: Chester Miller I I I , P.C. 
304 South Lake Street 
Farmington, New Mexico 87401 
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• C i a * * ^ \ w EL PASO, TEXAS 79978 
Na tu ra l Gas C t impanu PHONE-. 915-541-3071 

JAMYE BOONE WARD ATTORNEY AT LAW 

February 21, 1992 

F. Chester Miller I I I , Esq. 
304 South Lake Street 
Farmington, New Mexico 87401 

Re: Contamination at Manana-Mary Wheeler #1E 
Gas Well Site. Flora Vista. New Mexico 

Dear Mr. Miller: 

El Paso Natural Gas Company ("El Paso") believes 
that i t has made every effort to accommodate the Flora 
Vista Water Users Association ("FVWUA"). As part of the 
pre-approved plan to remediate the ground water 
contamination at the site named above, E l Paso was 
directed to plug and abandon Water Well S l . Please 
refer to the enclosed copy of the letter to David Boyer, 
dated March 19, 1991. In the paragraph numbered 22 in 
Exhibit A to the letter, E l Paso agrees to plug and 
abandon Water Well S l . 

Then, at the direction of the New Mexico Oil 
Conservation Division ("OCD"), E l Paso contacted the 
FVWUA (through you) and the State Engineer's office 
seeking approval of i t s efforts to plug Well Sl by 
welding a metal cap on the well opening. E l Paso and 
the OCD have repeatedly informed the FVWUA that the safe 
completion of the ground water contamination cleanup 
requires plugging and abandoning Well S l . 
Unfortunately, the FVWUA refuses to allow E l Paso to 
plug and abandon Well S l . 

Notwithstanding the fact that Well Sl should be 
plugged and abandoned as a step in the complete 
remediation of the ground water, E l Paso i s very 
concerned that the open and accessible condition of Well 
Sl raises some serious safety issues. The well may be 
used for unauthorized disposal or dumping as i t now 
exists. E l Paso w i l l not accept any responsibility for 
the safety or protection of anyone receiving water 
service from Well S l . E l Paso w i l l not be liable for 
any injury, damage, death, or further contamination 
arising from the use of Well S l . 

If the FVWUA reconsiders i t s present position and 
decides to allow E l Paso to cap Well S l , please contact 
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me immediately. Thank you for conveying this message to 
your client. 

Enclosures 

c (w/o enclosures): 

Kathy M. Brown, OCD y 



6 STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING 
GOVERNOR 

November 15, 1991 

POST OFFICE BOX 3088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 887-5800 

Mr. Thomas D. Hutchins 
North Region Compliance Manager 
El Paso Natural Gas Company 
P.O. Box 1492 
El Paso, Texas 79978 

RE: Remediation at Manana-Mary Wheeler #1E 
Gas Well Site, Flora Vista, New Mexico 

Dear Mr. Hutchins: 

The Oil Conservation Division (OCD) has received your October 11, 1991 summary of 
remediation activities at the referenced site. In this document El Paso Natural Gas Company 
(EPNG) has requested permission from the OCD to plug and abandon Well Sl. Because Well 
Sl is a public water supply well, the OCD has no jurisdiction over the operations of this well. 
The OCD recommends that EPNG contact both the State Engineer and the Flora Vista Water 
Users Association prior to any activities involving Well Sl. 

Based on the data submitted to the OCD by EPNG, the OCD requires no further remediation 
at this time at the Manana-Mary Wheeler #1E Gas Well Site, Flora Vista, New Mexico. 

If you have any questions, please contact me at (505) 827-5884. 

Sincerely, 

Kathy M. Brown 
Geologist 

xc: OCD Aztec District Office 



AnalyticalTechnologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix. AZ 85044 (602) 496-4400 

ATI I.D. 105554 

May 16, 1991 

El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, NM 87499 

Project Name/Number: Mary Wheeler 

Attention: John Lambdin 

On 05/03/91, Analytical Technologies, Inc. received a rom^t-
2!!Xy;V0il ""P1?*")' T*e sample(s) wSre analyzed wIJhlpA 
methodology or equivalent methods. The results of 5-hIII 

L fnL°=t hSs eari 6^r
S« i6-4 S4^. C° m , e n t S' P l M S e d ° n o t " ~ " » t . to 

Elizabeth Proffitt 
Senior Project Manager 

RVW:clf 
Enclosure 

Robert V. Woods 
Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



J j ^ AnalyticalTechnologijJ^c. 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 

ATI I.D. : 105554 

DATE RECEIVED : 05/03/93 

REPORT DATE : 05/09/91 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTEL 

01 N10615 SOIL 05/02/91 
02 N10616 SOIL 05/02/91 
03 N10617 SOIL 05/02/91 
04 N10618 SOIL 05/02/91 

TOTALS 

MATRIX # SAMPLES 

SOIL 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from t h 
date of t h i s report. I f an extended storage period i s required, please contac 
our sample control department before, the scheduled disposal date. 



A AnalyticalTechnologie^c 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) _ 
MARY WHEELER 

ATI I.D. : 105554 — 

DATE RECEIVED : 05/03/91 

REPORT DATE : 05/09/91 

PARAMETER 

PETROLEUM HYDROCARBONS, IR 

UNITS 01 02 

MG/KG <20 40 

03 

74 

04 

<20 



2k M AnalyticalTechnologi 

GAS CHROMATOGRAPHY - RESULTS 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

ATI I.D. : 10555402 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10616 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/03/91 
05/03/91 
05/06/91 
MG/KG 

1 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 109 



2 k AnalyiicalTechnologijJtac. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10555401 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10615 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/03/91 
05/03/91 
05/06/91 
MG/KG 

1 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 116 



2 k AnalyticalTechnologieiJ^L 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10555403 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10617 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/03/91 
05/03/91 
05/06/91 
MG/KG 

1 

COMPOUNDS RESULTS 

FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

<5 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 118 



2k AnalyticalTechnologieVflc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : FUEL HYDROCARBONS (MODIFIED EPA_METHOD 8015) 

ATI I.D. 10555404 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10618 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/9 
05/03/9 
05/03/9 
05/06/9 
MG/KG 

1 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 141 



2k / JJSL AnatyticalTechnologii^nc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER ATI I.D. 105554 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

PETROLEUM HYDROCARBONS MG/KG 10555402 40 48 18 230 190 100 

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

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x 10 

Average Result 



2k / ^ v Analytical Technologiel?Tnc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 

: 105554 
: 05/03/91 
: 05/03/91 
: MG/KG 

DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 100 



yjKy AnalyticalTechnologi^^n S j j ^ AnalyticalTechnologilUPfnc. 

QUALITY CONTROL DATA 
ATI I.D. : 105554 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) DATE ANALYZED : 05/04/91 
PROJECT NAME : MARY WHEELER SAMPLE MATRIX : NON-AQUEOU 
REF I.D. : 10599824 UNITS : MG/KG 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD 

FUEL HYDROCARBONS <5 50 45 90 45 90 0 

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

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

x 1 0 0 

Average of Spiked Sample 



MANANA MARY WHEELER # 1 E A^kV MW.WK310-08-91 

Anajytical Data Summary - Total Petroleum H ^ B r k r b o n John Umbdin 

FIELD Aromat ic Hydrocarbons 

iPiiiiiilll Sample Sample Date Modi f ied Carbon TPH by IR EPA 602/8020 BETX (UG/L) 

Number Locat ion Time (DDMMYY) Matrix 8015 

(MG/KG) 

Range Mod . 418.1 

(MG/KG) Benzene Toluene: : 

E t h y l -

Benzene 

Total 

Xylenes MTBE 

1 N11667 78N, 38E, 9' 1210 1 5 - 8 - 9 1 Soil <5 N/A 42 <0.025 <0.025 <0.025 <0.025 <0.12 

2 N11668 85N, 32E, 9' 1215 1 5 - 8 - 9 1 Soil <5 N/A 19 

3 N11669 62N, 02W, 9' 1828 1 5 - 8 - 9 1 Soil <5 N/A 46 

4 N11670 60N, 24E, 9' 840 1 8 - 8 - 9 1 Soil <5 N/A 18 

5 N11671 68N, 08W, 9' 920 1 6 - 8 - 9 1 Soil <5 N/A 108 

6 N11672 53N, 22W, 9' 1020 1 6 - 8 - 9 1 Soil <5 N/A 22 

7 N11673 39N, 33W, 9' 1140 1 6 - 8 - 9 1 Soil <5 N/A 68 

B N11674 Field Blank, South, 0' 1145 1 6 - 8 - 9 1 Soil <5 N/A 4 

C N11675 Field Blank, North, 0' 1140 1 6 - 8 - 9 1 Soil 10 (C22-C36) 12 

13 N11676 50N, 16E, 11 ' 1415 1 9 - 8 - 9 1 Soil <5 N/A 89 < 0.025 <0.025 <0.025 <0.025 <0.12 

14 N11677 41N, 09W, 12' 1437 1 9 - 8 - 9 1 Soil <5 N/A 86 

15/16 N11678 40N, 5E/34N, 2W, 10' 848 2 0 - 8 - 9 1 Soil <5 N/A 50/111 

17 N11679 Reserve pit, 100S.29E, 6' 1015 2 0 - 8 - 9 1 Soil <5 N/A 87 

18 N11680 Reserve pit, 90S.10E, 6' 1025 2 0 - 8 - 9 1 Soil <5 N/A 54.5 

19/20/21 N11681 42N,36E/50N,2BE/10N,19E, 7' 1140 2 0 - 8 - 9 1 Soil <5 N/A 42.5/102/109 <0.025 <0.025 <0.025 <0.025 <0.12 

22 N/A Clay Layer, 90S, 10E, 6' 1411 2 0 - 8 - 9 1 Soil Not Run N/A 286 

23 N11682 32N.31E, 10' 1500 2 0 - 8 - 9 1 Soil <5 N/A 49 

24 N11683 30N.15E, 8' 1525 2 0 - 8 - 9 1 Soil 29 (C10-C23) 130.5 

25 N11684 20N.27E, 10' 1540 2 0 - 8 - 9 1 Soil <5 N/A 42.5 

28/27/28 N11685 31N,45E/18N,37E/23N,33E, 8' 750 2 1 - 8 - 9 1 Soil <5 N/A 36/75/36 < 0.025 <0.025 <0.025 <0.025 <0.12 

29 N11686 04N.28E, 8' 1059 2 1 - 8 - 9 1 Soil <5 N/A 24 <0.025 <0.025 0.026 0.20 <0.12 

30 N11687 Duplicate of #29 1100 2 1 - 8 - 9 1 Soil <5 N/A 11 <0.025 <0.025 <0.025 <0.025 <0.12 

31 N11888 10N.10E, 8' 1215 2 1 - 8 - 9 1 Soil <5 N/A 20 

33/35/37 N11689 20N,35E/10N,50E, 6' 1245 2 1 - 8 - 9 1 Soil <5 N/A 15/24/7 

34/38/38 N11690 20N,35E/10N,50E/0N,45E, 7.5' 1250 2 1 - 8 - 9 1 Soil <5 N/A 16/15/9 

39 N11691 15S.35E, 7.5' 1320 2 1 - 8 - 9 1 Soil <5 N/A 11 

40 N11692 15S.35E, 9' 1325 2 1 - 8 - 9 1 Soil <5 N/A 8 

41 N11693 55S.5W, 6' 1425 2 1 - 8 - 9 1 Soil <5 N/A 8 

42 N11694 35S.30W, 6' 1430 2 1 - 8 - 9 1 Soil <5 N/A 17 

43 N11695 15N.BW, 9' 1501 2 1 - 8 - 9 1 Soil <5 N/A 12 

44/45 N11743 10N,15W/10N,30W, 8.5' 820 2 2 - 8 - 9 1 Soil <5 N/A 104/88 

46 N11744 20N.0E, 9' 905 2 2 - 8 - 9 1 Soil <5 N/A 83.5 

47/48 N11745 5N,25W/0N,15W, 8' 1047 2 2 - 8 - 9 1 Soil <5 N/A 99.5/60 <0.025 <0.025 < 0.025 <0.025 <0.12 

49 N11746 10S.10E, 10' 1110 2 2 - 8 - 9 1 Soil <5 N/A 45 

50 N11747 25S.5E, 8' 1145 2 2 - 8 - 9 1 Soil <5 N/A 42.5 <0.025 <0.025 < 0.025 <0.025 <0.12 

51 N11748 BS.40W, 8' 1300 2 2 - 8 - 9 1 Soil <5 N/A 50 

52 N11749 30S.5E, 7.5' 1340 2 2 - 8 - 9 1 Soil 15 (C10-C32) 87 

53 N11750 10S.15E, 8' 1440 2 2 - 8 - 9 1 Soil <5 N/A 70 

54 N11751 50S.8E, 7.5' 1500 2 2 - 8 - 9 1 Soil <5 N/A 47 

55/56 N11752 30S,5W/40S,5W, 7' 815 2 3 - 8 - 9 1 Soil 48 (C8-C32) 83/75 

57 N11753 20S.20W, 7.5' 1013 2 3 - 8 - 9 1 Soil <5 N/A 48.5 < 0.025 <0.025 <0.025 <0.025 <0.12 

60 N11754 Clean Cobble, Field Blank, 0' 1300 2 3 - 8 - 9 1 Soil <5 N/A Not Run 

61 N11755 35S.15W, 9' 1310 2 3 - 8 - 9 1 Soil 6 (C10-C22) 117 

62 N11756 35S.15 (#61 Dup.), 9' 1312 2 3 - 8 - 9 1 Soil 6 C8 110 

63 N11757 30W, Hay Pile, Field Blank, 0' 1300 2 3 - 8 - 9 1 Soil <5 N/A Not Run 

64 N11758 20S,M.W.#1 Field Blank, 0' 1308 2 3 - 8 - 9 1 Soil 10 (C10-C24) Not Run <0.025 <0.025 <0.025 <0.025 <0.12 

65 N11759 Alfalfa Field Edge, Field Blank, 1315 2 3 - 8 - 9 1 Soil <5 N/A Not Run 

66 N11760 50S.5W, 7' 1450 2 3 - 8 - 9 1 Soil <5 N/A 113.5 

67 N11761 50S.20W, 8' 800 2 6 - 8 - 9 1 Soil <5 N/A 99 

68 N11762 50S.35W, 8' 845 2 6 - 8 - 9 1 Soil <5 N/A 28 <0.025 <0.025 <0.025 <0.025 <0.12 

69 N11763 58S.38W, 8' 910 2 6 - 8 - 9 1 Soil <5 N/A 92.5 

70 N11713 Reserve pit, 3' (Clay Layer) 1010 2 6 - 8 - 9 1 Soil 47 (C12-C36) 252 

71 N11714 Reserve pit, 4' (Clay Layer) 1020 2 6 - 8 - 9 1 Soil 26 (C12-C36) 307 

72 N11819 Ballard Clean Fill, 0' 1100 2 6 - 8 - 9 1 Soil <5 N/A Not Run 

NOTE: Field Sample #8 - Location Unknown (TPH=41 Mg/Kg). 
Sample #9,10,11,12 were at the same location as #14 but at a shallower depth. 
Sample #32 was at the same location as #46 but at a shallower depth. 
Sample #58 was at the same location as #61 but at a shallower depth. 

PAGE 1 



MANANA MARY WHEELER #1E — ^ k MW.WK310-08-91 

Analytical Data Summary - Total Petroleum HyUrarbon John Lambdin 

FIELD Aromat ic Hydrocarbons 

Field Sample Sample Date Modi f ied Carbon TPH by IR EPA 602/8020 BETX (UG/L) 

ID Number Locat ion Time (DDMMYY) Matrix 

(MG/KG) 

Range Mod . 418.1 

(MG/KG) Benzene Toluene 

E t h y l -

Benzene : 

Total 

Xylenes MTBE 

73 N11765 Ballard Clean Fill, 0' 1055 2 6 - 8 - 9 1 Soil <5 N/A Not Run 

74 N11820 70S, 30W, 7' 1105 2 6 - 8 - 9 1 Soil <5 N/A 75 

75/76 N11821 62S, 8W/62S, 5W, 877' 1310 2 6 - 8 - 9 1 Soil 6 (C18-C32) 61.5/81.5 

78 N11822 76S, 13W, 6' 1440 2 6 - 8 - 9 1 Soil 18 (C1B-C32) 53 

79 N/A 76S, 18W, 8' 1515 2 6 - 8 - 9 1 Soil Not Run N/A 53.5 

80 N11823 70S, 20W, 7' 1545 2 6 - 8 - 9 1 Soil 60 (C5-C32) 221 <0.025 <0.025 <0.025 0.16 <0.12 

81 N11824 70S, 20W, B' 800 2 7 - 8 - 9 1 Soil <5 N/A 45.5 

82 N11825 87S, 45W, 7' 810 2 7 - 8 - 9 1 Soil <5 N/A 61.5 

83 N11826 Duplicate of 82 810 2 7 - 8 - 9 1 Soil <5 N/A 87 

84 N11B27 80S, BW, 7' 816 2 7 - 8 - 9 1 Soil <5 N/A 37 

85 N11828 Duplicate of 84 818 2 7 - 8 - 9 1 Soil <5 N/A 56 <0.025 <0.025 < 0.025 <0.025 <0.12 

86 N11829 86S, 17W, 7' 930 2 7 - 8 - 9 1 Soil <5 N/A 40 

87 N11830 87S, 40W, 7.5' 1155 2 7 - 8 - 9 1 Soil <5 N/A 84.5 

88 N11831 Field Blank, 0' 1255 2 7 - 8 - 9 1 Soil 18 (C18-C36) 72 

89 N11832 92S, 25W, 7' 1315 2 7 - 8 - 9 1 Soil <5 N/A 90 

90 N11833 84S, 18W, 6' 1415 2 7 - 8 - 9 1 Soil 22 (C18-C32) 27 <0.025 < 0.025 < 0.025 <0.025 <0.12 

91 N11834 80S, 50W, 7' 1420 2 7 - 8 - 9 1 Soil <5 N/A 94 

92 N11835 87S, 55W, 7' 1500 2 7 - 8 - 9 1 Soil <5 N/A 38.5 

93 N11836 Duplicate of 92, 7' 1500 2 7 - 8 - 9 1 Soil <5 N/A 69 

94 N11837 100S, 47W, 8' 1520 2 7 - 8 - 9 1 Soil <5 N/A 68 

95 N11838 Duplicate of 94, 8' 1520 2 7 - 8 - 9 1 Soil <5 N/A 67.5 <0.025 <0.02S <0.025 <0.025 <0.12 

96/98 N11839 105S, 56W/110S, 58W, 878' 800 2 8 - 8 - 9 1 Soil <5 N/A 41.5/41.5 

97 N11840 1+48S, 0+64W, 5' 910 2 8 - 8 - 9 1 Soil <5 N/A 83.5 

99 N11841 108S, 65W, 7' 1045 2 8 - 8 - 9 1 Soil <5 N/A 33.5 

100 N11842 Duplicate of 99, 7' 1045 2 8 - 8 - 9 1 Soil <5 N/A 73.5 

101 N11843 11 OS, 38W, 7' 1140 2 8 - 8 - 9 1 Soil <5 N/A 82.5 <0.025 <0.025 <0.025 <0.025 <0.12 

102 N11844 122S, 34W, 5' 1155 2 8 - 8 - 9 1 Soil 45 (C18-C32) 73 

103 N11845 180S, 92W, 4' 1255 2 8 - 8 - 9 1 Soil <5 N/A 90 

104 N11846 Duplicate of 103, 4 ' 1255 2 8 - 8 - 9 1 Soil <5 N/A 46 

105 N11B47 1 +255, 0+38W, 5' 1310 2 8 - 8 - 9 1 Soil 29 (C18-C32) 71 

106 N11848 129S, 52W, 5' 1340 2 8 - 8 - 9 1 Soil <5 N/A 72 < 0.025 <0.025 <0.025 <0.025 <0.12 

107 N11849 1+30S, 0+57W, 6.5' 1425 2 8 - 8 - 9 1 Soil <5 N/A 119 

108 N11850 1+52S, 0+73W, 6' 807 2 9 - 8 - 9 1 Soil <5 N/A 96 

109 N11851 Duplicate of 109, 8' 807 2 9 - 8 - 9 1 Soil <5 N/A 81 

110 N11852 1+60S, 0+75W, 5' 825 2 9 - 8 - 9 1 Soil <5 N/A 92 

111 N11853 1 +64S, 0+87W, 5' 900 2 9 - 8 - 9 1 Soil 10 (C20-C32) 71.5 <0.025 <0.025 <0.025 <0.025 <0.12 

112 N11854 1+61S, 0+91W, 7' 1035 2 9 - 8 - 9 1 Soil <5 N/A 86.5 

113 N11855 1+70S, 0+91W, 5' 1040 2 9 - 8 - 9 1 Soil 13 (C12-C32) 294 

114 N11856 1+73S, 0+92W, 5' 1120 2 9 - 8 - 9 1 Soil <5 N/A 69.5 

115 N11857 1 +70S, 1 +08W, 5' 1130 2 9 - 8 - 9 1 Soil <5 N/A 58 

116 N1185B 1+80S, 1+18W, 6' 1325 2 9 - 8 - 9 1 Soil <5 N/A 102 <0.025 < 0.025 <0.025 <0.025 <0.12 

117 N11859 1+68S, 1+12W, 6' 1335 2 9 - 8 - 9 1 Soil <5 N/A 88 

118 N11860 Duplicate of 117, 6' 1335 2 9 - 8 - 9 1 Soil <5 N/A 88.5 

119 N11861 1+70S, 1+05W, 8' 1400 2 9 - 8 - 9 1 Soil <5 N/A 83 

120 N11862 1+85S, 1+40W, 10' 1455 2 9 - 8 - 9 1 Soil <5 N/A 86 

121 N11863 1+75S, 1+40W, 10' 1457 2 9 - 8 - 9 1 Soil 12 (C12-C32) 133 <0.025 < 0.025 <0.025 <0.025 <0.12 

122 N11864 1+34S, 0+11W, 6' 1525 2 9 - 8 - 9 1 Soil <5 N/A 94 

123 N11865 1+95S, 0+00E, 7' 1545 2 9 - 8 - 9 1 Soil <5 N/A 122.5 

124 N11866 1+04S, 0+12E, 7' 1555 2 9 - 8 - 9 1 Soil <5 N/A 109.5 

125 N11B67 1+25S, 0+23W, 6' 815 3 0 - 8 - 9 1 Soil <5 N/A 82 

126 N11B68 1+10S, 0+00E, 6' 905 3 0 - 8 - 9 1 Soil <5 N/A 106 <0.025 <0.025 <0.025 < 0.025 <0.12 

127 N11B69 0+96S, 0+00E, 6' 910 3 0 - 8 - 9 1 Soil <5 N/A 85.5 

128 N11870 Duplicate of 127, 6' 910 3 0 - 8 - 9 1 Soil <5 N/A 72.5 

N/A N11912 CDK Clean Fill 1530 0 3 - 0 9 - 9 1 Soil <5 N/A Not Run 

NOTES: Sample #77 was at the same location as #79 but at a shallower depth. 

PAGE 2 



j j j j j j^ AnalyticalTechnologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602)496-4400 

ATI I.D. 108741 

August 23, 1991 

El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, NM 87499 

Pro j e c t Name/Number: M. Wheeler IE 

A t t e n t i o n : John Lambdin 

On 08/19/91, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze aqueous sample(s). The sample(s) were analyzed w i t h EPA 
methodology or equ i v a l e n t methods. The r e s u l t s of these analyses 
and the q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, 
are enclosed. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (602) 496-4400. 

Mary Tyer 
Pr o j e c t Manager 

Robert V. Woods 
Laboratory Manager 

RVW:j a t 
Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



2 k AnalyticalTechnologies, Inc. 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) 
PROJECT NAME : M.WHEELER IE 

ATI I.D. : 108741 

DATE RECEIVED : 08/19/91 

REPORT DATE : 08/23/91 

ATI # 

01 

CLIENT DESCRIPTION 

N11636 

MATRIX 

AQUEOUS 

DATE COLLECTED 

08/15/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 1 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage period i s r e q u i r e d , please contact 
our sample c o n t r o l department before the scheduled d i s p o s a l date. 



2 k AnalyticalTechnologies, Ir 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10874101 

TEST BTEX & MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO 
(NONE) 
M.WHEELER 
N11636 
AQUEOUS 

NATURAL GAS, NEW MEXICO 

IE 

DATE 
DATE 
DATE 
DATE 

SAMPLED 
RECEIVED 
EXTRACTED 
ANALYZED 

UNITS 
DILUTION FACTOR 

08/15/91 
08/19/91 
N/A 
08/21/91 
UG/L 

1 
COMPOUNDS 

RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 94 



2k / j \ AnalyticalTechnologies,Inc. 
GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX & MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
M.WHEELER IE 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

108741 
08/21/91 
08/21/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 88 



2 k AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 

TEST : BTEX 5, MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
M.WHEELER IE 
10899831 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

108741 

08/21/91 
AQUEOUS 
UG/L 

DUP . DUP . 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

BENZENE <0.5 10 8.1 81 8.1 81 0 
TOLUENE - <0.5 10 7.9 79 7.8 78 1 
ETHYLBENZENE <0.5 10 7.8 78 7.9 79 1 
TOTAL XYLENES <0.5 30 23 77 24 80 4 
METHYL-t-BUTYL ETHER <2.5 20 17 85 17 85 0 

Hp*, 

Sample Result) % Recovery = (Spike Sample Result 

Spike Concentration 

RPD ( R e l a t i v e % D i f f e r e n c e ) = (Spiked Sample 
Result 

100 

Dupl i c a t e Spike) 
Sample Result 

Average of Spiked Sample 
X 100 



LA) 

-40 D 

o m 

x 

5L, 

> o CD > o 
o O r— a O 
o r~ a 2 
33 t J —1 13 
m 
CO 

A
N

 p m 
CO 

A
N

 

CO -< CO -< 

r 

Petroleum Hydrocarbons (418.1) 

(MOD 8015) Gas/Diosel 

Diesel/Gasoline/BTXE (MOD 8015/8020) 

X BTXE (8020) 

Chlorinated Hydrocarbons (601/8010) 

Aromatic Hydrocarbons (602/8020) 

MTBE 

Pesticides/PCB (608/8080) 

Herbicides (615/8150) 

Base/Neutral/Acid Compounds GC/MS (625/8270) 

Volatile Organics GC/MS (624/8240) 

SDWA Primary Standards 

SDWA Secondary Standards 

SDWA Volatiles (502.1/503.1) 

The 13 Priority Pollutant Metals 

The 8 EPTox Metals by EPTox Prep. (1310) 

The 8 EP Tox Metals by Total Digestion 

The 8 EPTox Metals by TCLP (1311) 

NUMBER OF CONTAINERS 

33 

2 

2 > 
> 
CD 
m 
33 

r~ 
< 
to w 
ao 
m 
O 
c 
m 
to 



• 

Analyt icalTechnologies, Inc. 9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602)496-4400 

ATI I . D . 109558 

September 12, 1991 

El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, NM 87499 

P r o j e c t Name/Number: Mary Wheeler 

A t t e n t i o n : John Lambdin 

On 09/05/91, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze aqueous & s o i l sample(s). The sample(s) were analyzed 
w i t h EPA methodology or eq u i v a l e n t methods. The r e s u l t s of these 
analyses and the q u a l i t y c o n t r o l data, which f o l l o w each set of 
analyses, are enclosed. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (602) 496-4400. 

P r o j e c t Manager 
Robert V. Woods 
Laboratory Manager 

RVWrclf 
Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



A AnalyticalTechnologies, Inc. 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) 
PROJECT NAME : MARY WHEELER 

ATI I.D. : 109558 

DATE RECEIVED : 09/05/91 

REPORT DATE : 09/11/91 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 N11911 AQUEOUS 09/03/91 
02 N11912 SOIL 09/03/91 

TOTALS 

MATRIX # SAMPLES 

SOIL 1 
AQUEOUS 1 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample control department before the scheduled disposal date. 



J h * AnalyticalTechnologies,I 
9 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10955802 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N11912 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

09/03/91 
09/05/91 
09/05/91 
09/06/91 
MG/KG 

1 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 129 



k̂ inc. f i f ^ AnalyticalTechnologies, I 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

109558 
09/05/91 
09/06/91 
MG/KG 
N/A 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 96 



J } ^ AnalyticalTechnologies, 

QUALITY CONTROL DATA 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 
ATI I.D. : 109558 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
10999915 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

09/06/91 
NON-AQUEOUS 
MG/KG 

COMPOUNDS 

FUEL HYDROCARBONS 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 
RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD 

4 <5 50 53 106 55 110 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

x 100 
Average of Spiked Sample 



icaiTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10955801 

TEST : BTEX & MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N11911 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

09/03/91 
09/05/91 
N/A 
09/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 107 



2k fij^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX & MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, 
(NONE) 
MARY WHEELER 
REAGENT BLANK 

NEW MEXICO 
ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

109558 
09/09/91 
09/09/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0. 
<0, 
<0 
<0 
<2 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 105 
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QUALITY CONTROL DATA 
ATI I.D. : 109558 

TEST : BTEX & MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) DATE ANALYZED : 09/09/91 
MARY WHEELER SAMPLE MATRIX : AQUEOUS 
10999804 UNITS : UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

BENZENE <0.5 10 8.7 87 8.9 89 2 
TOLUENE <0.5 10 8.9 89 8.8 88 1 
ETHYLBENZENE <0.5 10 10 100 9.7 97 3 
TOTAL XYLENES <0.5 30 31 103 30 100 3 
METHYL-t-BUTYL ETHER <2.5 20 18 90 18 90 0 

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

Spike Concentration 

RPD (R e l a t i v e % D i f f e r e n c e ) = (Spiked Sample - Du p l i c a t e Spike) 
Result Sample Result 

X 100 
Average of Spiked Sample 
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9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602) 496-4400 

ATI I . D . 109619 

September 12, 1991 

El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, NM 87499 

Pr o j e c t Name/Number: Mary Wheeler 

A t t e n t i o n : John Lambdin 

On 09/07/91, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze aqueous sample(s). The sample(s) were analyzed w i t h EPA 
methodology or equivalent methods. The r e s u l t s of these analyses 
and the q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, 
are enclosed. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (602) 496-4400. 

P r o j e c t Manager 
Robert V. Woods 
Laboratory Manager 

RVW.clf 
Enclosure 

Corporate Offices: 555Q Morehouse Drive San Diego. CA 92121 (619) 458-9141 
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AnalyticalTechnologies,Inc 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) 
PROJECT NAME : MARY WHEELER 

ATI I.D. : 109619 

DATE RECEIVED : 09/07/91 

REPORT DATE : 09/12/91 

ATI # 

01 

CLIENT DESCRIPTION 

N11938 

MATRIX 

AQUEOUS 

DATE COLLECTED 

09/05/91 

TOTALS 

MATRIX 

AQUEOUS 

# SAMPLES 

1 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s r e p o r t . I f an extended storage p e r i o d i s r e q u i r e d , please contact 
our sample c o n t r o l department before the scheduled d i s p o s a l date. 
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GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX & MTBE (EPA METHOD 8020) 

ATI I.D. : 10961901 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N11938 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

09/05/91 
09/07/91 
N/A 
09/10/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 99 



A AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX fit MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

109619 
09/10/91 
09/10/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0, 
<0 
<0 
<0 
<2 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 101 
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QUALITY CONTROL DATA 

TEST : BTEX & MTBE (EPA METHOD 8020) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
10961901 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

: 109619 

09/10/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD 

BENZENE <0.5 10 9.6 96 9.5 95 1 
TOLUENE <0.5 10 9.5 95 9.2 92 3 
ETHYLBENZENE <0.5 10 10 100 9.9 99 1 
TOTAL XYLENES <0.5 30 30 100 30 100 0 
METHYL-t-BUTYL ETHER <2.5 20 20 100 20 100 0 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

RPD (Relative % D i f f e r e n c e ) = (Spiked Sample - Du p l i c a t e Spike) 
Result Sample Result 

x 100 
Average of Spiked Sample 
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El Paso 
Natural Bas Compariu] 

MEMORANDUM 

TO: 

FROM: 

Ariu Pundari 

John Lambdin 

DATE: 

PLACE: 

September 12, 1991 

North Engineering 
Laboratory-Farmington 

RE: MANANA MARY WHEELER tflE TESTING 

Sample Number: 
Sample Date: 
Sampled Byj 
Location: 
Sample Point: 
Sample Time: 
Matrix: 

N11940 
9-5-91 
Dennis Bird 
Mary Wheeler 
Monitor Well S-l 
1545 Hours 
Water 

The sample was tested for t o t a l dissolved solids (TDS) and found to contain 
752 mg/L. A duplicate analysis yielded 750 mg/L TDS. 

cc: Log Bookv 

F i l e 

FM-10-0003 
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TIE PIPE 
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EPNG #1 
MONITOR WELL 
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NW/COR FENCE 
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NE/C0R FENCE 

WATER DRAIN 
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a u s / nn - ^ EL PASO, TEXAS 79978 
Natural Gas Company. u u ty1/ g t^cj PHONE: 915-541 -2600 

October 17, 1991 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P. O. Box 2088 
State Land O f f i c e B u i l d i n g 
Santa Fe, NM 87504 

Re: Remediation a t Manana-Mary Wheeler #1E 
Gas Well S i t e , Flora V i s t a , New Mexico 

Dear Mr. Boyer: 

On October 11, we sent you t h e Manana-Mary Wheeler #1E S i t 
Remediation package. A f t e r m a i l i n g , we d i s c o v e r e d a l i n e wa 
missing on Page 4. Please replace w i t h the attached. We apolo 
gize f o r the inconvenience. 

Very t r u l y yours, 

Thomas D. Hutchins 
Manager 
North Region Compliance Engineering 



Page 4 
Manana Mary Wheeler #1E Remediation 

I I I . Reserve P i t 

During t h e 1989 K.W. Brown i n v e s t i g a t i o n , t h e reserve p i t area 
was i d e n t i f i e d . The si z e of the p i t was approximate and based on 
sizes of s i m i l a r p i t s w i t h i n the San Juan Basin. During remedia
t i o n , EPNG dug trenches on the n o r t h and south edges of the r e 
serve p i t . By d i g g i n g the trenches and l o c a t i n g t h e c l a y l a y e r , 
EPNG determined the size of the reserve p i t . 

Dave Boyer d i r e c t e d EPNG t o remove a l l clays and d r i l l i n g mud i n 
the reserve p i t . Approximately one h a l f of t h e reserve p i t area 
was w i t h i n t h e plume. I n t h e area o u t s i d e o f t h e plume, c l e a n 
overburden and uncontaminated s u b s t r a t e m a t e r i a l was excavated 
and s t o c k p i l e d f o r use as clean b a c k f i l l . The c o n t r a c t o r removed 
the c l a y zone and s o i l beneath the clay zone. F i e l d v e r i f i c a t i o n 
samples were obtained a t a depth of s i x f e e t i n the reserve p i t 
area. The c l a y l a y e r v a r i e d i n depth b ut i n most cases, i t was 
approximately three f e e t from grade and one f o o t t h i c k . 

IV. Cleanup and Closure of Observation Trench 

Water samples from the observation trench were obtained on August 
15 and September 3. The r e s u l t s are under Tab 3. The r e s u l t s 
were below WQCC standards. During t h e e x c a v a t i o n a c t i v i t i e s , 
t h e r e was no s i g n o f hydrocarbons i n t h e o b s e r v a t i o n t r e n c h . 
T h e r e f o r e , on September 3, t h e fence around t h e o b s e r v a t i o n 
tre n c h was removed and the trench was b a c k f i l l e d . 

V. Eight Hour Pump Test 

Since t h e o b s e r v a t i o n t r e n c h showed no s i g n s o f hydro c a r b o n 
contamination during the excavation a c t i v i t i e s , Dave Boyer agreed 
t o an e i g h t hour pump t e s t . O r i g i n a l l y , i t was planned t o pump 
the water i n t o " f r a c " t a n k s , analyze t h e water and t r u c k t h e 
water t o EPNG's Kutz l i n e d pond. 

However, since the c o n t r a c t o r had the 6000 g a l l o n p o r t a b l e water 
tank a t the s i t e , EPNG decided t o pump t h e water d i r e c t l y i n t o 
the p o r t a b l e tank instead of a " f r a c " tank. A water t r u c k hauled 
the water from the p o r t a b l e tank t o the Kutz Lined Pond. 

On September 5, an e i g h t hour pump t e s t was conducted. Well S l 
was pumped a t a r a t e o f ap p r o x i m a t e l y 66 g a l l o n s per minute. 
During t h e beginning, middle and end of the t e s t , t h e water d i d 
not show any signs of hydrocarbon contamination. The water was 
cle a r and d i d not have a hydrocarbon odor. 

A f t e r t h e pump t e s t , t h e water was analyzed f o r BETX and TDS. 
The r e s u l t s are under Tab 4. The BETX r e s u l t s are below WQCC 
standards. 
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El Paso P. 0. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Gas Companu, 

D 
October 11, 1991 

0 C T151991 
DW. 

OIL 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
State Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504 

Re: Remediation a t Manana-Mary Wheeler #1E 
Gas Well S i t e , F l o ra V i s t a , New Mexico 

El Paso Natural Gas Company(EPNG) r e c e n t l y completed remediation 
a c t i v i t i e s a t t h e r e f e r e n c e d s i t e . A t t a c h e d i s a synopsis o f 
excavation a c t i v i t i e s , f i e l d T o t a l Petroleum analyses r e s u l t s , 
M o d i f i e d 8015 analyses r e s u l t s and r e s u l t s from the e i g h t hour 
pump t e s t . 

As noted i n Section V I of the synoposis, EPNG requests permission 
t o p l u g and abandon Well S l . This request i s based on t h e suc
c e s s f u l s o i l and groundwater r e m e d i a t i o n , l a c k o f any v i s i b l e 
d i s c o l o r e d water appearing i n the o b s e r v a t i o n t r e n c h , t h e c l e a r 
water observed d u r i n g t h e pump t e s t and the r e s u l t s o f t h e sam
ples c o l l e c t e d d u r i n g the pump t e s t . 

We look forward t o your e a r l y c o n s i d e r a t i o n of t h i s matter. 

Sincerely yours, 

Thomas D. Hutchins 
North Region Compliance Manager 

Encl: As s t a t e d 



• i 
MANANA MARY WHEELER #1E SITE REMEDIATION 

I . I n t r o d u c t i o n and Background I n f o r m a t i o n 

Manana Gas, I n c . operates a producing n a t u r a l gas w e l l i n F l o r a 
V i s t a , New Mexico. Manana Gas f a c i l i t i e s i n c l u d e an aboveground 
o i l storage tank, a separator and below grade separator l i q u i d s 
storage tank. E l Paso Natural Gas Company (EPNG) c u r r e n t l y has a 
meter house and meter run a t the s i t e . I n the 1980"s, EPNG also 
had d e h y d r a t i o n f a c i l i t i e s a t t h e s i t e . The f a c i l i t i e s were 
removed i n 1987. The w e l l i s i n an area d i r e c t l y adjacent t o the 
Animas R i v e r . Hydrocarbons were d e t e c t e d i n one wa t e r w e l l 
located h y d r o l o g i c a l l y downgradient of the gas production u n i t s . 
El Paso Natural Gas Company conducted a s i t e i n v e s t i g a t i o n of the 
s i t e i n 1989. 

Based on OCD's a u t h o r i t y t o r e q u i r e Manana Gas and EPNG t o con
duct t h e necessary cleanup a c t i v i t i e s , EPNG removed hydrocarbon 
contaminated s o i l and d r i l l i n g muds near the w e l l s i t e . 

I I . Excavation A c t i v i t i e s 

Diamond D C o n s t r u c t i o n of K i r t l a n d , New Mexico was th e p r o j e c t 
c o n t r a c t o r . Manana Gas removed t h e i r a n c i l l a r y p r o d u c t i o n u n i t s 
and s h u t - i n t h e w e l l p r i o r t o e x c a v a t i o n . I n o r d e r t o assure 
worker s a f e t y and access t o t h e s i t e , EPNG removed t h e meter 
house and meter run p r i o r t o excavation a c t i v i t i e s . 

On August 15, 1991, EPNG conducted a pre-excavation s a f e t y meet
ing a t the s i t e . F i r s t , a temporary t r e n c h , located approximately 
te n f e e t southwest o f Well S l , was c o n s t r u c t e d t o serve as an 
observation trench. The observation t r e n c h allowed n a t u r a l v o l a t 
i l i z a t i o n of any d i s s o l v e d hydrocarbons. The ob s e r v a t i o n t r e n c h 
was approximately e i g h t y f i v e f e e t l ong,eight f e e t wide and f i v e 
f e e t deep. The c o n t r a c t o r i n i t i a l l y i n s t a l l e d a p o r t a b l e a i r 
compressor and s l o t t e d PVC pipe t o act as a " a i r s t r i p p e r " i n the 
trench. Although the a i r compressor was equipped w i t h a dry e l e 
ment f i l t e r , the f i l t e r was not s u f f i c i e n t . A f t e r discussion w i t h 
Dave Boyer, EPNG requested t h e c o n t r a c t o r t o r e c i r c u l a t e t h e 
water i n the trenc h w i t h a p o r t a b l e pump. A f i v e f o o t h i gh fence 
was i n s t a l l e d around the observation trench. 

A f t e r c o n s t r u c t i o n o f t h e o b s e r v a t i o n t r e n c h , t h e c o n t r a c t o r 
began excavation w i t h a Komatsu 200 LC backhoe i n an area n o r t h 
of the meter house. During excavation, the top thr e e t o f i v e f e e t 
of c lean overburden was removed and s t o c k p i l e d adjacent t o the 
ex c a v a t i o n area. The c l e a n overburden was used f o r b a c k f i l l 
a f t e r a l l hydrocarbon contaminated s o i l was removed. 

The c o n t r a c t o r excavated below the groundwater t a b l e . The ground
water t a b l e a t the s i t e v a r i e d from 5 1/2 f e e t from grade i n the 
n o r t h e r n h a l f o f t h e e x c a v a t i o n t o 4 f e e t from grade i n t h e 
southern h a l f of the excavation. Water i n f i l t r a t i n g i n t o the 
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e x c a v a t i o n area was pumped i n t o a p o r t a b l e 6000 g a l l o n water 
tank. From the p o r t a b l e tank the water was t r a n s f e r r e d i n t o an 
80 b a r r e l water t r u c k . The water was discharged i n t o EPNG's Kutz 
Plant l i n e d pond. 

Kutz P l a n t i s l o c a t e d approximately t e n m i l e s from t h e p r o j e c t 
s i t e . Two absorbent sweeps were s t o r e d a t Kutz l i n e d pond. The 
sweeps were on hand t o move any freephase hydrocarbons t o one 
side o f t h e pond. I f t h e r e were hydrocarbons, EPNG planned t o 
c o l l e c t and r e c y c l e t h e hydrocarbons. Not enough hydrocarbons 
were detected i n the water discharged t o r e q u i r e skimming. 

Four 2 0 yard end dumps and one b e l l y dump hauled excavated s o i l 
from the j o b s i t e t o EPNG's B a l l a r d P l a n t . Trucks were allowed 
t o leave the s i t e a f t e r most o f the water had been d r a i n e d from 
the s o i l , p r ovided the water was not o i l y . The s o i l was f u l l y 
drained p r i o r t o l e a v i n g the s i t e i f o i l y water was encountered. 
B e l l y dump t r u c k s hauled only dry s o i l s . The t r u c k h a u l i n g proce
dures were approved by NMOCD. 

Although EPNG constructed a trough t o c o l l e c t water drainage from 
the end dumps, the t r o u g h was not used a t the s i t e . During the 
f i r s t t h r e e days of the of the p r o j e c t , a twenty f o u r inch diame
t e r PVC pipe was cut i n h a l f and was placed underneath t h e dump 
t r u c k t a i l g a t e . The water c o l l e c t e d i n the PVC pipe was d i v e r t e d 
back t o t h e open e x c a v a t i o n t r e n c h . L a t e r , a John Deere 544 
Loader bucket was used t o c o l l e c t any water drainage from the end 
dumps. The John Deere 544 Loader returned the water back i n t o the 
excavation trench. 

One hundred o i l absorbent pads were s t o r e d a t the s i t e i n case 
l a r g e volumes of hydrocarbons were l i b e r a t e d d u r i n g excavation. 
The pads were not used since no s i g n i f i c a n t volumes of hydrocar
bons were encountered i n the excavation area. 

The Farmington D i v i s i o n Laboratory conducted f i e l d t o t a l p e t r o l e 
um hydrocarbons (TPH) t e s t w i t h a Horiba OCMA-220 O i l Content 
Analyzer u s i n g t h e 418.1 IR method. Since t h e background TPH 
co n c e n t r a t i o n was 35 ppm near the s i t e , an a c t i o n l e v e l o f 135 
ppm was set by NMOCD. The background sample a n a l y t i c a l data i s 
under Tab 1. Figure 2, under Tab 6, shows the l o c a t i o n o f the 
background samples. During remediation, the s o i l was excavated 
u n t i l the f i e l d TPH was below 135 ppm. Although every e f f o r t was 
made t o o b t a i n samples i n a g r i d , i t was d i f f i c u l t s i n c e t h e 
progress of excavation followed the hydrocarbon contamination. 

Each f i e l d sample was analyzed twice by the Horiba OCMA-220. The 
two r e s u l t s were averaged and noted under F i e l d TPH i n t h e Ana
l y t i c a l Data Summary t a b l e under Tab 2. When the f i e l d r e s u l t s 
were l e s s than 135 ppm, v e r i f i c a t i o n s samples were sent t o Ana
l y t i c a l Technologies L a b o r a t o r i e s i n Phoenix, Arizona f o r Modi
f i e d 8015 v e r i f i c a t i o n a n a l y s i s . Every f i f t h sample was analyzed 
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f o r BTEX by Method 8020. D u p l i c a t e and blank samples were c o l 
l e c t e d and analyzed f o r q u a l i t y a s s u r a n c e / q u a l i t y c o n t r o l . A 
summary of the a n a l y t i c a l r e s u l t s i s presented i n the Table under 
Tab 2. A map of the excavated area showing the sample l o c a t i o n s , 
i s under Tab 5. 

On t h e west edge o f t h e excavation, v i s u a l and f i e l d TPH t e s t s 
v e r i f i e d t h e we s t e r n e x t e n t o f c o n t a m i n a t i o n . When t h e s o i l 
turned from black t o gray and the f i e l d TPH t e s t s were below 135 
ppm, f u r t h e r westward excavation was d i s c o n t i n u e d . On the east 
edge o f t h e e x c a v a t i o n , t h e s o i l remained b l a c k . T h e r e f o r e , 
excavation continued u n t i l the f i e l d TPH was below 135 ppm. 

The excavated s o i l was hauled t o EPNG's B a l l a r d Plant and spread 
i n a s i x i n c h l a y e r . B a l l a r d P l a n t i s l o c a t e d approximately 45 
miles from the excavation s i t e . The shallowest useable a q u i f e r i s 
about 440 f e e t deep a t B a l l a r d Plant. The s o i l was disced twice 
a week f o r the d u r a t i o n of the excavation a c t i v i t i e s . A Cater
p i l l a r D-6 w i t h a r i p p e r disced the s o i l . The e n t i r e s o i l reme
d i a t i o n s i t e was bermed t o p r e v e n t r u n o f f from e n t e r i n g and 
lea v i n g . 

Clean sandy b a c k f i l l from B a l l a r d P lant and a l o c a l c o n t r a c t o r , 
CDK I n c . , was used t o b a c k f i l l t he s i t e . Below a depth of f o u r 
f e e t from grade, r i v e r s t o n e c o b b l e and coarse g r a i n e d sandy 
b a c k f i l l was r e q u i r e d . This m a t e r i a l was placed t o reduce the 
p r o b a b i l i t y of f u t u r e s e t t l i n g i n the area. Clean, sandy back
f i l l was u t i l i z e d f o r the top f o u r f e e t of the excavated area. 

On August 28th, t h e excavation was a t t h e southern edge of t h e 
plume, near the l a r g e cottonwood t r e e s . The landowner d i d not 
want h i s l a r g e cottonwood t r e e s c u t unless i t was a b s o l u t e l y 
necessary. Dave Boyer asked f o r a r e p r e s e n t a t i v e of F l o r a V i s t a 
Water Users A s s o c i a t i o n t o be a t the s i t e . The r e p r e s e n t a t i v e , 
Mr. Leon Knowlton, approved the plan t o not cut the l a r g e c o t t o n 
wood t r e e s . EPNG c u t down s m a l l cottonwoods and Russian o l i v e 
t r e e s i n order t o f o l l o w the plume t o Well S l . 

The c o n t r a c t o r excavated, h a u l e d and spread 3621.82 t o n s o f 
contaminated s o i l . The b a c k f i l l from B a l l a r d P l a n t and CDK 
t o t a l l e d 1849.45 tons o f cobbly b a c k f i l l and 1474.40 to n s of 
sandy b a c k f i l l f o r t h e s i t e . The c o n t r a c t o r t r a n s p o r t e d 2590 
b a r r e l s of water t o Kutz l i n e d pond from the excavation area. I n 
a d d i t i o n , 2590 cubic yards of clean overburden was removed and 
r e i n s t a l l e d i n the excavation area. 

A f t e r e x c a v a t i o n was completed, t h e excavated area was graded 
w i t h a A550 G a l l i o n Grader t o meet the tenant, Mr. E l i Velasquez, 
s p e c i f i c a t i o n s . 
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I I I . Reserve P i t 

During t h e 1989 K.W. Brown i n v e s t i g a t i o n , t he reserve p i t area 
was i d e n t i f i e d . The size of the p i t was approximate and based on 
sizes o f s i m i l a r p i t s w i t h i n the San Juan Basin. During remedia
t i o n , EPNG dug trenches on the n o r t h and south edges of the r e 
serve p i t . By d i g g i n g the trenches and l o c a t i n g t h e c l a y l a y e r , 
EPNG determined the s i z e of the reserve p i t . 

Dave Boyer d i r e c t e d EPNG t o remove a l l clays and d r i l l i n g mud i n 
the reserve p i t . Approximately one h a l f o f t h e reserve p i t area 
was w i t h i n t h e plume. I n t h e area o u t s i d e o f t h e plume, c l e a n 
overburden and uncontaminated s u b s t r a t e m a t e r i a l was excavated 
and s t o c k p i l e d f o r use as clean b a c k f i l l . The c o n t r a c t o r removed 
the c l a y zone and s o i l beneath the cl a y zone. F i e l d v e r i f i c a t i o n 
samples were obtained a t a depth o f s i x f e e t i n the reserve p i t 
area. The c l a y l a y e r v a r i e d i n depth but i n most cases, i t was 
approximately three f e e t from grade and one f o o t t h i c k . 

IV. Cleanup and Closure of Observation Trench 

Water samples from the observation trench were obtained on August 
15 and September 3. The r e s u l t s are under Tab 3. The r e s u l t s 
were below WQCC standards. During t h e e x c a v a t i o n a c t i v i t i e s , 
t h e r e was no s i g n o f hydrocarbons i n t h e o b s e r v a t i o n t r e n c h . 
T h e r e f o r e , on September 3, t h e fence around t h e o b s e r v a t i o n 
tre n c h was removed and the trench was b a c k f i l l e d . 

V. Eight Hour Pump Test 

Since t h e o b s e r v a t i o n t r e n c h showed no s i g n s o f hydrocarbon 
contamination d u r i n g the excavation a c t i v i t i e s , Dave Boyer agreed 
t o an e i g h t hour pump t e s t . O r i g i n a l l y , i t was planned t o pump 
the water i n t o " f r a c " t a n k s , analyze t h e water and t r u c k t h e 
water t o EPNG's Kutz l i n e d pond. 

However, since the c o n t r a c t o r had the 6000 g a l l o n p o r t a b l e water 
tank a t the s i t e , EPNG decided t o pump the water d i r e c t l y i n t o 
the p o r t a b l e tank instead of a " f r a c " tank. A water t r u c k hauled 
the water from the p o r t a b l e tank t o the Kutz Lined Pond. 

On September 5, an e i g h t hour pump t e s t was conducted. Well S l 
was pumped a t a r a t e o f ap p r o x i m a t e l y 66 g a l l o n s per minute. 
During t h e beginning, middle and end of the t e s t , t he water d i d 
not show any signs of hydrocarbon contamination. The water was 
cle a r and d i d not have a hydrocarbon odor. 

r e s u l t s are under Tab 4. The BETX r e s u l t s are below WQCC stand
ards. 
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VI. Future Work At Site 

A l l EPNG and NMOCD monitoring w e l l s w i t h i n the excavated area 
were removed during excavation a c t i v i t i e s . EPNG also removed a l l 
NMOCD*s monitoring w e l l s located south of the excavated area. 
Since the BETX results were below WQCC standards a f t e r the eight 
hour pump t e s t , EPNG plans t o plug and abandon Well Sl. 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING October 11, 1991 
POST OFFICE BOX 3088 

STATE LANO OFFICE BUILDING 
SANTA FE, NEW MEXICO 87504 

[5051 827-5800 

GOVERNOR 

Mr. Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
El Paso Natural Gas Company 
P.O. Box 1492 
El Paso, TX 79978 

RE: EPNG FLORA VISTA REMEDIATION 
SAN JUAN COUNTY, NEW MEXICO 

Dear Mr. Hutchins: 

Enclosed please find a copy of a BTEX water analysis for the Flora Vista aeration trench taken 
on August 15. Please note that the sample was taken after the air compressor had been 
activated. As you may know, we suspected during this time that the compressor filters were not 
removing hydrocarbons because a blue haze was observed above the water in the trench. The 
haze dissipated after the compressor was shut down. It was replaced by a water pump that 
circulated the water. Because of the circumstances of this incident, I do not believe the low 
level of benzene is significant and that the value represents failure of the compressor filters and 
not evidence of other contamination. 

If you have any questions regarding this analysis please call Bill Olson at (505) 827-5885 after 
October 21. 

Sincerely, 

David G. Boyer f 
Environmental Bureau Chief 

enc. 

cc: OCD Aztec Office 
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STATE OF NEW MEXICO 

RGY, MINERALS AND NATURAL RESOURC^EPARTMENT 

OIL CONSERVATION DIVISION 

ANALYSIS REQUEST FORM 

Contract Lab Contract No. 

OCD Sample No. 9/ Qg/£ ll 0 b 

Collection Dale Collection Time Collected by —Person/Agency 

/OCD 

SITE INFORMATION 
Sample location 

Collection Site Description 

Township, Range, Section, Tract: 

SEND ENVIRONMENTAL BUREAU 
FINAL NM OIL CONSERVATION DIVISION 
REPORT p 0 B Q X 2 0 8 8 

' Santa Fe. NM 87504-2088 

SAMPLING CONDITIONS Water level 

• Bailed rjPump 
"^Dipped • Tap 

pH(00400) 

Water Temp. (00010) 

Discharge 

Sample type 

Conductivity (Uncorrected) 
''mho 

SAMPLE FIELD TREATMENT— Check proper boxes 

No. of samples submitted: / 

/ EitNF: Whole sample (Non-filtered) 
• F: Filtered In field with 0.45 membrane filter 
• PF: Pre-flltered w/45 /^membrane filter 

• NA: 
• A: 
• A: 

No acid added 
HCL 
2ml HjSO/. added 

Conductivity at 25* C 
/•Y mho 

FIELD COMMENTS: 

• A: 5ml cone. HNO, added 
• A: 4ml turning HN03 added 

LAB ANALYSIS REQUESTED: 
ITEM BSSS. METHOD H E M ££££ METHOD HEM EESC METHOO 

001 VOA 8020 O013 PHENOL 604 • 026 Cd 7130 
• 002 VOA 602 • 014 VOC 8240 • 027 Pb 7421 
• 003 VOH 8010 • 015 VOC 624 • 028 Hg(D 7470 
• 004 VOH 601 • 016 SVOC 8250 • 031 Se 7740 

^ - f l O S — <il IITP , mo-mo • 017 SVOC 625 • 032 ICAP 6010 
• 006 SUITE 601-602 • 018 VOC 8260 • 033 CATIONS/ANI' iS 
• 007 HEADSPACE • 019 SVOC 8270 • 034 N SUITE 
• 008 PAH 8100 • 020 O&G 9070 • 035 NITRATE 
• 009 PAH 610 • 022 AS 7060 • 036 NITRITE 
• 010 PCB 8080 • 023 Ba 7080 • 037 AMMONIA 
• 011 PCB 608 • 024 Cr 7190 • 038 TKN 
• 012 PHENOL 8040 • 025 Cr6 7198 • OTHER 



o 
JLmi 2506 West Main Street 
InteffTlountain Farmington, New Mexico 87401 

laboratories, Inc. Tel. (505) 326-4737 

VOLATILE AROMATIC HYDROCARBONS 

C l i e n t : NMOCD Report Date: 09-26-91 
Sample ID: F l o r a V i s t a Trench Date Sampled: 08-15-91 
L a b o r a t o r y Number: 6949 Date Received: 08-16-91 
A n a l y s i s Requested: 8020 Date Analyzed: 08-28-91 
Sample M a t r i x : Water P r e s e r v a t i v e : Cool & HgC12 
C o n d i t i o n : Cool & I n t a c t 

Det. 
C o n c e n t r a t i o n L i m i t 

Parameter (ug/L) (ug/L) 

Benzene 1 .4 0 . 5 
Toluene ND 0 . 5 
Chlorobenzene ND 0 . 5 
Ethylbenzene ND 0 . 5 
p,m-Xylene ND 0 . 5 
o-Xylene ND 0 . 5 
1,3-Dichlorobenzene ND 0 . 5 
1,4-Dichlorobenzene ND 0 . 5 
1,2-Dichlorobenzene ND 0 . 5 

SURROGATE RECOVERIES: Parameter Percent Recovery 

4-Bromofluorobenzene 93.2 % 

Method: Method 8020, Aromatic V o l a t i l e O rganics, SW-846, 
USEPA, (Sept. 1986). 

ND - Parameter not d e t e c t e d a t t h e s t a t e d d e t e c t i o n l i m i t . 

Comments: 

A n a l y s t 



• STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800 

GOVERNOR 

August 21, 1991 

CERTIFIED MAIL -
RETURN RECEIPT NO. P-756-666-155 

Mr. Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
El Paso Natural Gas Company 
P. O. Box 1492 
El Paso, Texas 79978 

RE: Remediation of Manana 
Mary Wheeler #1E Gas Well Site 
Flora Vista, New Mexico 

Dear Mr. Hutchins: 

The Oil Conservation Division (OCD) has approved additional changes or clarifications to 
EPNG's work plan for remediation at the above site. These changes were requested in a phone 
call on August 20 to OCD from Anu Pundari and John Lambdin of EPNG's Farmington Office. 

Based on the information provided in that phone conversation, I approved the following 
modifications to the site work plan: 

1. Three trench samples, each one taken every ten feet, can be composited to be tested for 
method 8015 verification. 

2. Excavation of deep contaminated material exceeding 135 ppm TPH is to be continued 
until the depth limitation of on-site equipment is reached. At that point, a soil 
verification sample should be obtained, along with a water sample for BTEX testing. 
The apparent aeral extent of the unreclaimed material and grid location should be noted 
and the area backfilled. Further evaluation will be made after test results are received. 

3. Removal of clays, and material exceeding the 135 ppm TPH limit, is required at the 
drilling mud/reserve pit. Removal of clean overburden or uncontaminated substrate 
material is not necessary. However, trenching below the obvious clay zone should be 
performed periodically to confirm the absence of mixed material at depth. 



Mr. Thomas D. Hutchins 
August 21, 1991 
-2-

Copies of this letter and yesterday's (8-20) letter are being faxed to Ms. Pundari in Farmington. 
If you have any questions please contact me at (505) 827-5812. 

Sincerely, 

DGB/sl 

cc: OCD Aztec Office 
Anu Pundari, EPNG, Farmington 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BQX 2088 
GOVERNOR STATE LAND OFFICE BUILDING 

Al lPUSt 2 0 1991 SANTA FE. NEW MEXICO 87504 

CERTIFIED MAIL -
RETURN RECEIPT NO. P-756-666-150 

Mr. Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
El Paso Natural Gas Company 
P. O. Box 1492 
El Paso, Texas 79978 

RE: Remediation of Manana 
Mary Wheeler #1E Gas Well Site 
Flora Vista, New Mexico 

Dear Mr. Hutchins: 

Your letter of August 9, 1991, containing the results of the background tests for Total Petroleum 
Hydrocarbons (TPH) using the 418.1 IR method has been received. I have reviewed the data 
and concur with EPNG's request to use a TPH of 35 ppm as a background value using this 
method. 

Additionally, in a conversation on August 13, Ms. Anu Pundari requested that the number of 
verification samples for BTEX be reduced. Because of the expected large number of samples 
(in excess of 60) and because BTEX at the site was not a major contributor to the contamination, 
I concurred with her request. We agreed that only every fifth (5) sample is to be analyzed for 
BTEX. 

I was at the site on Thursday and Friday of last week and verbally approved a number of further 
changes in the work plan: 

1. Composites of four soil samples were approved for method 8015 verification tests. 

2. Trucks were allowed to leave the site after most water had been drained from the dirt 
load provided the water was not oily. Full draining is required for oily water. Belly-
dump trucks for dry soils were approved Monday morning (8-19) after a conversation 
with Nancy Prince. 



Mr. Thomas D. Hutchin 
August 20, 1991 
Page 2 

3. A water pump was approved for use in the aeration trench. It replaced an air compressor 
which was imparting a blue haze to the trench indicating that the air filters were not 
completely effective. 

I was very impressed with the portable laboratory which Norman Norvelle has set up. It worked 
very well showing that much forethought was put into its construction and operation. It's 
operation will greatly speed up excavation work. 

Kathy Brown of this office will be on site Thursday and Friday of this week to observe 
excavation of the soils. I expect to return for several days during the week of August 26. 

Sincerely, 

yr ? 
vid G. Boyer, Hydrogeologist 

Environmental Bureau Chief 

DGB/sl 

cc: OCD Aztec Office 
Anu Pundari, EPNG 



El Paso P. 0. BOX 1492 
EL PASO, TEXAS 79978 

Natu ra l Gas C o m p a n q PHONE: 915-541-2600 

Augus t 9, 1991 

1 jpmi f 1 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation Division /\UQ 1 3 igg-] 
P.O. Box 2088 
Land Office Building OILCG, , .iiVATION DIV 
Santa Fe, New Mexico 87504-2088 SANTA FE 

RE: Remediation of Manana-Mary Wheeler #1E 
Gas Well Site, Flora Vista, New Mexico 

Dear David: 

In accordance w i t h the plan approved by the New Mexico O i l Con
servation D i v i s i o n (NMOCD), attached i s a copy of Anu Pundari 1s 
memo concerning the sampling t o determine a background Total 
Petroleum Hydrocarbon level at the Mary Wheeler #1E well s i t e . 

The El Paso lab w i l l perform the 418.1 IR Method and an outside 
lab w i l l perform the analysis by the Modified 8015 Method. Based 
on the attached r e s u l t s , El Paso proposes the f o l l o w i n g back
ground levels be used f o r the remediation at Mary Wheeler #1E: 

418.1 IR Method - (20+40+74+20)/4 =38.5 ppm, Use 35 ppm. 
Therefore, when the r e s u l t s from the f i e l d detection u n i t 
are less than 135 ppm, a v e r i f i c a t i o n sample w i l l be caught 
and the area b a c k f i l l e d . 

Modified 8015 Method - The background level w i l l be zero (0). 
The results should not exceed 100 ppm. 

I w i l l be out of the o f f i c e August 12 - 15. Therefore, please 
contact Anu Pundari, at (505) 599-2176 i f you have any questions 
or need additional information. 

Sincerely, 

Thomas D. Hutchins 
Manager, North Region Compliance 

Attachments: As stated 
c: Anu Pundari 



FLORA VISTA CONTAMINATION 
MANANA-MARY WHEELER 

TESTING 

1. Using the p o r t a b l e IR ( i n f r a r e d ) spectrophotometer f o r f i e l d 
screening of TPH i n the s o i l s (418.1). Pick up a d d i t i o n a l 
organics so determined a background l e v e l . Background l e v e l 
determined i s 35 ppm. S o i l s must be below the UST standard of 
100 ppm. Therefore, the remediation l e v e l i s 135 ppm TPH. 
Anything below t h i s l e v e l can be l e f t i n place. 

2. Use modified 8015 f o r TPH and 8020 f o r BTEX. 
Composite samples are taken from each area = t o the backhoe 
swing w i d t h x 50' or the length of the excavation ( s m a l l e r ) . 
OCD requ i r e s 1 sample per 10 f e e t are t o be composited f o r 
8015 v e r i f i c a t i o n 

2. Highest contamination i s TPH. BTEX i s not a major 
contamination c o n t r i b u t o r . The reserve p i t i s the major 
source of the contamination. 

3. The excavation w i l l begin i n the area f a r t h e s t up gr a d i e n t . 
Any clean (nonstained) overburden s o i l s can be s t o c k p i l e d and 
used f o r b a c k f i l l . Any excavated s o i l s less than 135 ppm TPH 
can be used f o r b a c k f i l l . For s o i l s over 135 ppm TPH ( f i e l d 
analyzed) must have a lab v e r i f i c a t i o n . I f excavations 
proceed t o a depth of 8 f e e t , need t o stop operations and 
assess the need f o r f u r t h e r excavations. 
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EL PASO NATURAL GAS COMPANY MEMORANDUM 

To: Tom Hut c h i n s 

From: A.N. Pundari 

Date: June 4, 1991 

Place: North Region 
E n g i n e e r i n g 

Re: Mary Wheeler #1E Background Samples 

I n o r d e r t o d e t e r m i n e t h e background TPH l e v e l , f o u r s o i l samples 
were c o l l e c t e d i n an area no l e s s than 100 f e e t up g r a d i e n t f r o m 
t h e b e g i n n i n g o f t h e e x c a v a t i o n area. At each o f t h e f o u r 
l o c a t i o n s , s o i l was c o l l e c t e d a t t h e s u r f a c e , a t a depth o f 12 
inch e s and a t a depth o f 24 inches. The s o i l was composited i n t o 
a s i n g l e sample f o r a n a l y s i s by 418.1 IR and M o d i f i e d 8015 Meth
ods. • 

The r e s u l t s are noted below: 

418.1 IR Method M o d i f i e d 8015 Method 
(mg/l) (mg/l) 

Sample #1 <20 <5 

Sample #2 40 •-• <5 

Sample #3 74 <5 

Sample #4 " <20 . , <5 

The average o f t h e f o u r sample r e s u l t s w i l l be used f o r t h e 
background TPH l e v e l , i f approved by NMOCD. A map showing; t h e 
area and l o c a t i o n o f each sample i s a t t a c h e d . I n a d d i t i o n , a 
copy o f t h e a n a l y t i c a l r e s u l t s are a l s o a t t a c h e d . 

A. N MM— 
Pundari 

j" 

ces S . M i l l e r / F i l e 5216-Mary Wheeler #1E 



J i b AnalyticalTechnologies, I n C . 9830 S. 51st Slreet Suite B-113 Phoenix, AZ 85044 (602)496-4400 

ATI I.D. 105554 

May 16, 1991 

El Paso Natural Gas Company 
P.O. Box 4990 
Farmington, NM 87499 

Project Name/Number: Mary Wheeler 

Attention: John Lambdin 

On 05/03/91, Analytical Technologies, Inc. received a request to 
analyze s o i l sample(s). The sample(s) 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. ' 

" £ O U4- h a V S t n Y , ^estions °r comments, please do not hesitate to 
contact us at (602) 496-4400. 

Elizabeth Proffitt R o b e r t v > W o o d s 

Senior Project Manager Laboratory Manager 

RVW:clf 
Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



/jj^v AnalyticalTechnoloJ^, 

CLIENT 
PROJECT # 
PROJECT NAME 

,lnc. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 

ATI I.D. : 105554 

DATE RECEIVED : 05/03/93 

REPORT DATE : 05/09/91! 

ATI # CLIENT DESCRIPTION 

01 N10615 
02 N10616 
03 N10617 
04 N10618 

MATRIX DATE COLLECTEC 

SOIL 05/02/91 
SOIL 05/02/91 
SOIL 05/02/91 
SOIL 05/02/91 

TOTALS 

MATRIX # SAMPLES 

SOIL 4 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from th 
date of t h i s report. I f an extended storage period i s required, please contac 
our sample control department before the scheduled disposal date. 



A g j ^ Analytical Techno log i l l J Inc. 

GENEPvAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 

ATI I.D. : 105554 

DATE RECEIVED : 05/03/91 

REPORT DATE : 05/09/91 

03 04 PARAMETER UNITS 01 02 

PETROLEUM HYDROCARBONS, IR MG/KG <20 40 74 <20 



2k AnalyticalTechnologW^lnc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

ATI I.D. : 10555401 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10615 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/03/91 
05/03/91 
05/06/91 
MG/KG 

1 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 116 



2k Anal' nc. / J ^ Anaiyt icalTechnologlW,lr 

GAS CHROMATOGRAPHY - RESULTS 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

ATI I.D. : 10555402 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10616 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/03/91 
05/03/91 
05/06/91 
MG/KG 

1 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 109 



A / J ^ AnalyticalTechnologl >lnc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10555403 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10617 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/03/91 
05/03/91 
05/06/91 
MG/KG 

1 

COMPOUNDS RESULTS 

FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 

<5 

118 



A / J ^ AnalyticalTechnologies, Inc 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10555404 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
N10618 
SOIL 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/9: 
05/03/9: 
05/03/9: 
05/06/9: 
MG/KG 

1 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 141 



2 k AnalyticalTechnologij^nc. W f l # \ P V 

GENERAL CHEMISTRY - QUALITY CONTROL W V » 

CLIENT : EL PASO NATURAL GAS, NEW MEXICO 
PROJECT # : (NONE) 
PROJECT NAME : MARY WHEELER ATI I.D. : 105554 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

PETROLEUM HYDROCARBONS MG/KG 10555402 40 48 18 230 190 100 

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

Spike Concentration 

RPD ( R e l a t i v e Percent Difference) = (Sample Result - Duplicate Result) 
x 1( 

Average Result 



2k 

TEST 

J j j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

: FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) 
MARY WHEELER 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

105554 
05/03/91 
05/03/91 
MG/KG 
N/A 

COMPOUNDS RESULTS 

<5 FUEL HYDROCARBONS 
HYDROCARBON RANGE 
HYDROCARBONS QUANTITATED USING 

SURROGATE PERCENT RECOVERIES 

DI-N-OCTYL-PHTHALATE (%) 100 



2 L AnalyticalTechnolog^^li AnalyticalTechnologn 

QUALITY CONTROL DATA 
ATI I.D. : 105554 

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

EL PASO NATURAL GAS, NEW MEXICO 
(NONE) DATE ANALYZED : 05/04/91 
MARY WHEELER SAMPLE MATRIX : NON-AQUEOU: 
10599824 UNITS : MG/KG 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD 

FUEL HYDROCARBONS <5 50 45 90 45 90 0 

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

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

x 100 
Average of Spiked Sample 



iH OIVISION 
••ED 

El Paso «n 10 IH 
P. 0. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Bas Company, 

July 24, 1991 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation Division 
P.O. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87504-2088 

RE: Remediation at Manana-Mary Wheeler #1E 
Gas Well Site, Flora Vista, New Mexico 

Dear Mr. Boyer 

This l e t t e r i s to provide you an update on the status of the subject project. 
On July 18, 1991, a job showing was held with contractors to advise them of 
the Scope of Work and allow an opportunity to get any c l a r i f i c a t i o n s needed 
p r i o r to submitting bids f o r the work. We anticipate the contract f o r the 
remediation project w i l l be awarded on July 29, with work commencing on or 
about August 5, 1991. 

Attached for your f i l e s are the following: 

1. A copy of the Bid Package provided to the potential contractors; 

2. A copy of a June 10, 1991 l e t t e r to the landowner o u t l i n i n g the agree
ment needed between the landowner and EPNG; 

3. A copy of a July 12, 1991 memorandum from an EPNG Right of Way represen
t a t i v e advising that Mr. Velasquez, son-in-law of the landowner, has 
agreed to the requests outlined i n EPNG's June 10, 1991 l e t t e r to Mr. 
Thurstonson; 

4. A copy of a July 17, 1991 l e t t e r to Mr. Ed Hartman, President of Manana 
Gas, Inc. advising him of the timeframe f o r removing Manana's f a c i l i 
t i e s ; and, 

5. A copy of a July 17, 1991 l e t t e r to Mr. William F. Carr, attorney f o r 
Manana Gas, Inc. 



I f y o u h a v e any q u e s t i o n s o r n e e d a d d i t i o n a l i n f o r m a t i o n p l e a s e 
advise . 

Very t r u l y yours , 

Thomas D. Hutch ins , Manager 
Nor th Region Compliance Engineer ing 



El Paso 
Natural Gas Company, 

Oijuly 15; 1 9 & 1 0 1 4 

lS£fc. «N DIVISION p . 0 . B O X 1 4 9 2 

EL PASO, TEXAS 79978 
PHONE: 915-541-2600 

BXP XNVXTATXON 

Re: Remediation at Manana Mary Wheeler #1E at Flora Vista, New Mexico 

Gentlemen: 

El Paso Natural Gas Company invites you to submit your proposal for work as 
referenced above and more particularly described in Exhibit "A" of the 
proposal Contract, two (2) copies of which are attached. 

Contractors are asked to meet at 9:00 A.M. (MDT) on Thursday, July 18, 1991 at 
Company's Farmington Office located at 614 Reilly, Farmington, New Mexico. 

Your bid is to be prepared in accordance with the proposed Contract 
Specification and Drawings. With the exception of the executed date, you are 
to f i l l in a l l blanks including Cost Schedule in Exhibit "B" in the Contract. 
Please properly execute, sign and witness the Contract in the places and 
return both complete originals. 

Contractors are asked to bring and wear a hard hat, safety glasses with 
sideshields and a " f i r e retardant" suit for the job showing. El Paso Natural 
Gas Company w i l l not supply these items! 

Project start Date August 5, 1991 and Completion Date August 30, 1991. 

All bidders must be licensed and authorized to transact business in the State 
(if applicable) where the work is to be performed. ALL APPLICABLE TAXES ARE 
NOT TO BE INCLUDED ON THE PROPOSAL. 

Your two (2) executed copies fo the Contract must be received by the 
undersigned no later than 2:00 P.M. (MDT) on Thursday, July 25, 1991. 
Proposals not received by that time w i l l not receive consideration. 



Gentlemen: 
July 15, 1991 
Page 2 # 

Please clearly mark the envelope: "BID PROPOSAL -REMEDIATION AT MANANA MftRY 
WHEELER #1E". 

Mail Bids to: El Paso Natural Gas Company 
Attention: Mr. Joe A. Fierro, Jr. 
Contracting 
304 Texas Avenue 
El Paso, Texas 79901 

After receiving your proposal, the Company w i l l review the prices and, upon 
management review and concurrence, enter into a Contract with the successful 
bidder, i f any. 

A preconstruction safety meeting w i l l be held with the successful Contractor 
prior to move-in. 

I f you have any questions concerning the document, contact the undersigned. 
Questions concerning the "Scope of Work" should be directed to Anu Pundari, 
Compliance Engineer, at (505) 599-2176, Farmington, New Mexico. 

Yours very truly , 

(915) 541-5298 
FAX (915) 541-3390 

JAF:gh 
Attachment 

M. L. Ayoub 
G. E. Bauer 
M. L. Gallegos 
A. E. Gilmore 
T. L. Hutchins 
D. M. Kelsey 
A. Pundari 
H. A. Shaffer 
K. L. Steelharrmer (w/o attachment) 
L. B. Tinker 

File 



1 2 3 4 5 6 7 8 9 

7-15-91 MM7205 Flint Engineering & Construction Co. Attention: Mr. Bobby J. 
Brown 2 County Road 5569 Farmington, New Mexico 87401 505 325-5081 2 Bid 
Invitation-Remediation at Manana Mary Wheeler #1E at Flora Vista, New Mexico 

/ OVERNIGHT 

7-15-91 M&T544 Diamond D Construction, Inc. Attention: Mr. Dennis 
Fieldsted 36 County Rd. 6500 Kirkland, New Mexico 87417 505 598-5836 2 Bid 
Invitation-Remediation at Manana Mary Wheeler #1E at Flora Vista, New Mexico 

OVERNIGHT 

7-15-91 M&T600 Taft Construction Attention: Mr. Wesley Taft #32 Road 5219 
B Bloomfield, New Mexico 87413 505 632-8822 2 Bid Invitation-Remediation at 
Manana Mary Wheeler #1E at Flora Vista, New Mexico 

-OVERNIGHT-

7-15-91 MkT025 Four-Four, Inc. Attention: Mr. B. N. Strunk 3000 E. 
Bloomfield Highway Farmington, NM 87401 505 327-3500 2 Bid 
Invitation-Remediation at Manana Mary Wheeler #1E at Flora Vista, New Mexico 

OVERNIGHT 

7-15-91 MW028 Foutz & Bursum Construction Attention: Mr. Rob Mitchell 3620 
E. Main Farmington, NM 87401 505 325-3712 2 Bid Invitation-Remediation at 
Manana Mary Wheeler #1E at Flora Vista, New Mexico 

OVERNIGHT 

7-15-91 MW718 Yucca Welding & Excavating Attention: Henry B. Armenta 1901 W. 
Blanco Blvd. Bloomfield, NM 87413 (505) 632-3728 2 Bid Invitation-Remediation 
at Manana Mary Wheeler #1E at Flora Vista, New Mexico 

OVERNIGHT 

7-15-91 MW119 CDK Contracting Company Attention: B i l l Etie 800 S. Hutton 
Road Farmington,NM 87401 505 326-4722 2 Bid Invitation-Remediation at Manana 
Mary Wheeler #1E at Flora Vista, New Mexico 

OVERNIGHT 

7-15-91 MM796 ADD TO LIST Envirotech Inc. Attention: Morris D. Young 5796 U. 
S. Highway 64-3014 Farmington, New Mexico 87401 (505) 632-0615 2 Bid 
Invitation-Remediation at Manana Mary Wheeler #1E at Flora Vist, New Mexico 

OVERNIGHT 



CONSTRUCTION CONTRACT 
REMEDIATION AT MftNANA MftRY WHEELER 

AT FLORA VIST, NEW MEXICO 



INDEX TO 

REMEDIATION AT MANANA MARY WHEELER 
AT 

FLORA VISTA, NEW MEXICO 

PART I 

DESCRIPTION OF WORK, PRICE AND SPECIAL PROVISIONS 

ARTICLE I . Statement of Work 1 
I I . Scope of work 2 
I I I . Compensation 2 
IV. Corrmencement and Completion of Work 4 
V. Company's Responsibilities 5 

PART I I 

GENERAL CONDITIONS 

ARTICLE VI. Method Payment 6 
V I I . Performance of the Work 7 
V I I I . Changes i n Scope of Work 10 
IX. Acceptance of Work 12 
X. Subcontractors 13 
XI. Representatives of Company and Contractor 13 
X I I . Reports and Accounting Procedures 15 
X I I I . Accounting 15 
XIV. Insurance 16 
XV. Permits 18 
XVI. Indemnity 18 
XVII. Termination 20 
XVIII. Force Majeure 22 
XIX. Performance Bond 24 
XX. Liens 24 
XXI. Notices 24 
XXII. Non-Waiver of Terms or Conditions 25 
XXIII. Conflicts 25 
XXIV. Disputes 26 
XXV. Governmental Authority 26 
XXVI. Assignments 26 
XXVTI. T i t l e 26 
XXVIII. Surplus Materials 27 
XXIX. Nondiscrimination 27 
XXX. Governing Laws 29 
XXXI. Severability of Provisions 29 

i 



EXHIBITS 
i 

EXHIBIT "A" Scope of Work A-l 
"B" Cost Schedule B-l 
"C" Pvate Schedule C-l 
"D" Equipment Rate Schedule D-l 
"E" Safety Manual E-1 
"F" List of Subcontractor F-1 
"G" Shownotes G-1 

i i 
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Contract No. _ 
W/O No. S-9557 

CONSTRUCTION CONTRACT 

EXCAVATING AND BUCKFILLING 
AT 

MANAMA MARY WHEELER #1E WELL 

THIS CONTRACT, made and entered into this day of , 1991, 

by and between EL PASO NATURAL GAS COMPANY, a Delaware Corporation, whose 

address is Post Office Box 1492, El Paso, Texas 79978, hereinafter referred 

to as "Company," and , v*iose address 

is , and who is authorized and licensed to 

do business in the State of Texas hereinafter referred to as "Contractor"; 

W I T N E S S E T H : 

That for and in consideration of payments, covenants and agreements 

hereinafter set forth, Company and Contractor do hereby contract, covenant 

and agree with each other as follows: 

PART I 

DESCRIPTION OF WORK, PRICE AND SPECIAL PROVISIONS 

ARTICLE I . STATEMENT OF WORK 

Contractor shall excavate and transport contaminated soils to 

Envirotech's Disposal Site or to Company's f a c i l i t y for disposal. Company 

w i l l select one of the two sites as the disposal location. 

Site of the work is Manana Mary Wheeler #1E Well Site located in Flora 

Vista, New Msxico. 

Al l such work is more particularly described in Exhibit "A" attached 

hereto and made a part hereof, and Company and Contractor desire that 

Contractor shall perform a l l such work in accordance with drawing and 

1 



Conpany's specifications, a l l of which Company has furnished to Contractor 

or w i l l furnish to Contractor i n sufficient time to enable Contractor to 

perform work, and a l l of which hereinafter referred to as the "Work". 

ARTICLE I I . SCOPE OF WORK 

To complete the work, Contractor shall furnish the following: 

A. Construction 

(1) personnel 

Contractor shall furnish a l l necessary superintendents, 

supervisors, foremen, skilled and unskilled labor, and a l l other 

persons. 

(2) Construction Equipment. Tools and Supplies 

Contractor shall furnish construction tools and equipment, 

small tools and consumable and expendable supplies necessary to 

perform the Work in accordance with the diagrams, drawings and 

Company's Manual of Engineering Standards ("MES") and shall arrange 

for transportation to the site of the Work of a l l such items. 

ARTICLE I I I . COMPENSATION 

In f u l l consideration of the undertakings of Contractor pursuant to the 

terms of this Contract, Company shall pay Contractor the sum of the 

following: 

Section i . 

As f u l l compensation for the performance of the Work, inclusive of 

a l l taxes and other charges, Contractor shall be paid the according with 

cost schedule in Exhibit "B": 

Work Order No. S-9557 * £ 

*See Cost Schedule Referenced Above 

2 



section 2. compensation for Delays in performance of Work 

A. Rv (Contractor 

A l l delays i n the performance of the Work resulting from causes 

other than those attributable to Company shall be at the cost and 

expense of Contractor where the Work involves coordination of schedules 

with other contractors on the site. Contractor shall use i t s best 

efforts to minimize delay to the Work, provided, however, that where 

delay occurs through no fault of the Contractor, such delay shall be 

either compensable or excused or both, as the case may warrant. 

B. By fonpanv 

For delays in the performance of the Work attributable to Company, 

i t is agreed that the compensation and/or amounts due Contractor in f u l l 

and complete settlement of such delays shall be as follows: 

(1) A lump sum settlement, inclusive of a l l taxes, mutually agreed 

upon by Company and Contractor; or 

(2) Reimbursement at the hourly rates contained in Exhibit "D" 

hereof, or i f no specific rate is listed in Exhibit "D", at 

rental rates prevailing in the area in which the work is being 

performed for a l l construction equipment and tools owned by 

Contractor which are placed in "stand-by" status as a result 

of such delays; and/or 

3 



(3) Reimbursement at actual costs for a l l construction equipment 

and tools rented from t h i r d parties, inclusive of taxes, which 

»'' are placed in a "stand-by" status as a result of such delays; 

provided, however, such actual costs shall not exceed the 

current rates prevailing in the area where the Work is being 

performed; and, provided further, that a copy of a l l such 

rental agreements are furnished Company; and/or 

(4) Reimbursement in accordance with the wage rates shown in the 

attached Exhibit "C" for Contractor's labor placed in a 

"stand-by" status as a result of such delays; and/or 

(5) Reimbursement of costs and expenses, inclusive of a l l taxes, 

incurred by Contractor for subcontractors placed in a 

"stand-by" status as a result of such delays; and/or 

(6) Reimbursement of actual costs, exclusive of a l l taxes, 

incurred by Contractor as a result of such delays for which 

Contractor is not reimbursed by the terms of (2) through (5) 

above. 

Company shall have the right to mitigate the amount of compensation 

payable by i t for delays in the performance of the Work by requiring 

Contractor to dismiss from the Work such labor, construction equipment 

and tools, and subcontractors as Company may in i t s discretion deem 

necessary. 

ARTICLE IV. CCM^NCEMENT AND COMPLETION OF WORK 

The move-in and completion dates for the Work are as follows: 

MOVE-IN DATE: August 5, 1991 

COMPLETION DATE: August 30, 1991 

4 



"Move-In" is the date which Contractor is approved to move onto the 

project, and "Completion" is the date that a l l Work is completed to the 

j satisfaction of Company and Contractor moves off the site. ANY DELAYS 

IN THE PERFORMANCE OF THE WORK attributable to Company shall be added to 

the term hereof. 

Notwithstanding any provisions of this Article IV., as to the 

Move-In date, i t is the understanding of Company and Contractor that 

Contractor shall not enter upon the premises where the Work is to be 

performed without the written or oral permission of Company f i r s t having 

been obtained; provided, however, that Contractor shall be reimbursed on 

a lump sum basis pursuant to Section 2.B (1) of Article I I I . hereof for 

any delay by Company which prevents Contractor from moving in on the 

above said Move-In date. 

ARTICLE V. COMPANY'S RESPONSIBILITY 

Company shall, at i t s own expense and at such times as may be 

required for the successful and continuous prosecution of the Work, 

furnish the following: 

(1) A l l materials, equipment, and apparatus described i n Exhibit "A" 

attached hereto. 

(2) A l l drawings and specifications. 

(3) An area immediately adjacent to the site of the Work sufficient in 

size to accontTDdate Contractor's temporary f a c i l i t i e s (including 

office, warehouse, shop building, materials storage, and employee 

parking). Improvements of the site required to adapt the same to 

Contractor's use shall be at the expense of Contractor. 

In the event of conflict between the terms and provisions of Part I . and 

I I . i of this Contract, the terms and provisions of Part I . shall govern. 
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PART I I 

GENERAL CONDITICMS 

ARTICLE VI. METHOD OF PAYMENT 

A. Cost Reimbursement 

On or after the f i r s t day of each month during the performance of 

the Work, Contractor shall submit to Company a statement of the costs 

incurred by Contractor in the performance of the Work for the previous 

month. Costs incurred i n the construction of the Work shall be 

submitted in accordance with instructions of and on forms requested by 

Company's Accounting Department. Such statement shall be addressed as 

follows: El Paso Natural Gas Company, Post Office Box 4990, Farmington, 

New Mexico 87499, Attention: Anu Pundari, North Region Engineering. 

Company shall pay such statement amount within twenty (20) days 

following receipt by Company's South Region Engineering of Contractor's 

statement. f Separate invoices shall be prepared by Contractor and 

submitted to Company to cover Changes in Scope of Work items.) Upon 

approval of such statement by Company's representative, Company shall 

promptly pay Contractor the statement amount in f u l l u n t i l the sum of 

such payments equals ninety percent (90%) of the lump sum price set out 

in Article I I I . hereof. Thereafter Company shall retain an amount equal 

to ten percent (10%) of such lump price, in addition to retainage, i f 

any being withheld with respect to compensation for Changes in Scope of 

Work items. 

The unpaid balance of the lump price set in Article I I I , hereof, 

shall be paid to Contractor when a l l the following conditions have been 

met: 
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(1) Satisfactory completion of a l l performance tests described in 

Article IX. hereof; 

* (2) Acceptance of Work by Company as provided i n Article X. hereof; and 

(3) Receipt of acceptable evidence by Company, including Contractor's 

affi d a v i t , that a l l b i l l s for labor, supplies, and equipment and 

other claims incurred by Contractor in the performance of the Work 

have been paid. 

B. KrwP,'nq nr* ronrr*ny> Audit Rights 

Contractor shall maintain books and records of a l l costs and 

expenditures incurred by in such detail that a l l such costs and 

expenditures may be readily computed and audited. Company shall have 

the right to inspect and audit such books and records of Contractor for 

the purpose of determining the accuracy of such costs and expenditures 

charged to Company for the purpose of answering any inquiries or 

requirements made by a regulatory authority to Company. 

ARTICLE VII. PERFORMANCE OF WORK 

Contractor is an independent contractor having f u l l power and 

authority to select the mode, means, methods and manner of performing 

the Work, including the selection of sufficient, competent employees, 

suitable construction equipment and tools, and qualified subcontractors, 

and shall follow the desires of Company only as to the results to be 

achieved; subject, however, to the following terms and conditions: 

A. Company shall have the right, subject to applicable laws, 

regulations and agreements in effect at the time, to require the removal 

from the Work of any employee of Contractor, or i t s subcontractors, who 

in Company's opinion is incompetent, careless, unqualified, 
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insubordinate, or gui l t y of improper conduct. Contractor agrees to 

indemnify and hold harmless Company against any liens f i l e d by or other 

claims of any employee of Contractor so removed. 

Contractor shall be responsible for the selection and maintenance 

of a l l construction tools and equipment necessary f or the proper 

performance of the Work. Such equipment shall be serviceable, kept in a 

first-class operating condition and must be satisfactory to Company's 

Representative. Any equipment that is not satisfactory shall be removed 

and satisfactory equipment substituted therefor. 

Company may perform work not covered by this Contract, perform 

changes provided for in Article V I I I . hereof, perform Work uncompleted 

in the event of termination of the Contract, and award contracts to 

others for any part thereof. Contractor shall f u l l y cooperate with 

Company or with such other contractors and carefully f i t i t s own Work 

with the work of Company and such other contractors as may be directed 

by Company. Contractor shall not commit any act which w i l l interfere 

with the performance of the Work by Company or by any of i t s 

subcontractors. 

Contractor represents that i t has had an opportunity to examine, 

and has carefully examined, a l l of the Contract documents and has f u l l y 

acquainted i t s e l f with the Scope of Work, the general topography, soil 

structure, substructure conditions, obstructions, and a l l other 

conditions pertaining to the Work, the site of the Work and i t s 

surroundings; that i t has made a l l investigations essential to a f u l l 

understanding of the d i f f i c u l t i e s which may be encountered in performing 

the Work; and that anything in any of the Contract documents or in any 

6 



representations, statements or information made or furnished by Company 

or i t s representatives notwithstanding, Contractor w i l l regardless of 

' any such conditions pertaining to the Work, the site of the Work or i t s 

surroundings, complete the Work for the compensation stated in this 

Contract, and pursuant to the extent of Contractor's l i a b i l i t y under 

this contract, assume f u l l and complete responsibility for any such 

conditions pertaining to the Work, the site of the Work or i t s 

surroundings, and a l l risks i n connection therewith. In addition 

thereto, Contractor represents that i t is f u l l y qualified to do the Work 

in accordance with the terms of this Contract within the time specified. 

E. Contractor shall comply with a l l state and federal laws and 

regulations pertaining to the hours of employment and rates of pay 

applicable to the employees of Contractor and a l l governmental 

regulations and orders pertaining hereto, in performing the Work covered 

hereby, and shall comply with any agreements, stipulations 

orrestrictioris applicable to the site of the Work when copies thereof 

are furnished to Contractor by Company. 

F. Contractor shall properly protect the property of Company and 

others at the site of or adjacent to the Work. Contractor shall take 

a l l necessary precautions for the safety of the employees on the Work 

and shall comply with a l l applicable provisions of federal, state, and 

municipal safety laws to prevent accidents or injuries to persons or 

damage to property on, or about, or adjacent to the premises where the 

Work is being performed. Hard hats and safety glasses shall be worn at 

a l l times in designated areas. Firearms, alcohol and drugs, and the use 

thereof, shall be prohibited from any job site. 
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G. Contractor specifically agrees to comply, in a l l respects, to the 

Drug Testing Regulations adopted by the U.S. Department of 

i Transportation that appear at 49 CFR Part 199. Contractor, in addition, 

understands and agrees that Company shall have the right to audit 

Contractor's records to verify compliance with these regulations and 

Contractor acknowledges that Company has retained a Consultant to 

conduct these audits as requested by Company. Contractor agrees to, 

upon request by Company, provide access to Contractor's records as 

required by the Consultant to verify Contractor's compliance with the 

DOT Regulations. I f Contractor's policy and practices do not, in the 

opinion of the Consultant, comply with the DOT Regulations and i f , after 

reasonable opportunity to correct such deficiencies, Contractor does not 

comply with such Regulations this Contract may be terminated by Company. 

ARTICLE V I I I . CHANGES IN SCOPE OF WORK 

A. As defined herein, "Change in Scope of Work" shall mean the 

addition to or elimination from the Work described in Article I . , 

hereof. A "Change of Scope of Work" can only be made following the 

issuance of a "Contract Change Order," which shall be in writing, signed 

by Company's Authorized Representative, and delivered to Contractor's 

Authorized Representative, who shall acknowledge receipt therefor i n 

writing. 

Company may at any time by such Change in Scope of Work, without 

notice to sureties, i f any, issued additional instructions, make changes 

in the specifications and drawings, omit certain Work and require other 

Work to be performed by Contractor. In any event, Company shall specify 

the amount and kind of Work to be done or omitted, the materials to be 

used and the equipment to be furnished. 
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Where a Change i n Scope of Work is authorized, Contractor shall 

make every effort to provide such additional personnel and equipment to 

complete said Work within the time specified herein, i t being agreed 

that the date for the completion of the Work shall not be extended 

unless approved in writing by Company. 

Contractor shall make no additions, alterations or omissions, 

perform no extra work nor supply or use extra materials or equipment of 

any kind except upon a prior "Contract Change Order" of Company. 

I f any of the additions, changes, alterations or omissions due to a 

change in Scope of Work shall increase or decrease the Contract 

Compensation, such increase or decrease shall be subject to Company's 

right to retain 10% of b i l l e d amounts and shall be in accordance with 

one or more of the following methods acceptable to Company: 

(1) Referencing Article I I I . , Section 1., a proposal acceptable to 

Company excluding of a l l applicable taxes. 

(2) Charges for direct labor costs, including applicable insurance, a l l 

taxes, overhead and p r o f i t based on the schedule of wage rates 

which is attached as Exhibit "C". Company w i l l not reimburse 

Contractor for superintendent's time under this item unless such 

superintendent is on the project solely for the purpose of 

supervising work which is a result of a "Contract Change Order". 

(3) Charges for the use of equipment based on a schedule of equipment 

rental rates which is attached as Exhibit "D". The rental rates 

shown thereon shall be on a f u l l y maintained basis, exclusive of 

a l l operating labor, and shall be considered to expressly include 

a l l gasoline, o i l , supplies, repair parts, repair labor, a l l taxes, 
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license fees, rentals, supervision, overhead and p r o f i t and any and a l l 

other costs incidental to the use of such equipment and applicable to 

» the extra work involved. 

(4) The actual costs, less a l l discount, plus fi f t e e n percent (15%) for 

Contractor's overhead, p r o f i t and taxes, of materials, supplies and 

outside services (with the exception of materials, supplies and 

services included in "Equipment Rates" as set forth in Exhibit "D") 

furnished by Contractor in connection with extra work performed in 

accordance with items (2) and/or (3) above. 

Charges made for the foregoing terms are to be supported by reports 

thereof (forms to be furnished by Company) signed by representatives of 

Contractor and Company and shall be subject to audit by Company. 

Company reserves the right to check the labor and equipment time 

devoted to the charges provided for hereunder by the use of time 

checkers and equipment checks as Company may deem necessary. In the 

event Company exercises this right, Contractor shall furnish and make 

available to such time checkers or equipment checkers complete 

information and records relating to such labor and equipment time. 

ARTICLE IX. ACCEPTANCE CF WORK 

When Contractor deems that is has completed a l l Work hereunder, i t 

shall notify Company in writing that the Work is ready for fina l 

inspection and acceptance. Company shall make such inspection within 

ten (10) days after receipt of such notice. When Company's fi n a l 

inspection has been completed and a l l defects, i f any, have been 

remedied. Company shall promptly execute and cause to be delivered to 

Contractor a letter of acceptance stating that, subject to continuing 
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obligations under Articles IX. and XVII. hereof, Contractor has f u l l y 

performed a l l i t s obligations under the terms of this Contract, and that 

fthe Work is accepted by Company as being completed in accordance with 

the terms and conditions hereof. When accepted, care, custody, and 

control of the Work shall pass to Company. 

ARTICLE X. SUBCCKIRACTORS 

Contractor shall procure Company's written approval of a l l 

subcontractors used by Contractor and of a l l subcontracts l e t . Such 

approval shall not relieve Contractor from any of the obligations of 

this Contract to Company. No subcontract shall bind or purport to bind 

Company but shall contain certain provisions permitting the assignment 

thereof from Contractor to Company. Contractor shall check 

subcontractor's work and keep such records and furnish reports and 

information relative to subcontractor as Company may request. 

Notwithstanding any of the provisions set forth above, Company 

agrees that Contractor may subcontract those items set forth in Exhibit 

"F" attached hereto and made a part hereof. 

ARTICLE XI. REPRESENTATIVES OF COMPANY AND CONTRACTOR 

Company hereby designates Mr. L. R. Tarver, Vice President of El 

Paso Natural Gas Company, i t s "Representative" for the purpose of 

exercising Company's rights hereunder. In addition to Company's 

Inspector for the Work, who is hereby designated to act as substitute 

for Representative, Representative may appoint from time to time another 

substitute or other substitutes to act in his stead or delegate portions 

of Company's supervision of the Work to thi r d persons for exercise. 

Such substitute or delegation shall be made in writing by Representative 
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to ContraCbSr detailing the rights which may be exercised by the 

substitute or delegates and shall continue in effect until expiration by 

the terms of the writing or revocation by the Representative. 

Representative shall be the sole, exclusive judge of the 

interpretation and meaning of the diagrams, plans, drawings, and 

specifications furnished by Company hereunder when there is doubt as to 

their meaning, and shall have the right to make reasonable changes in 

said drawings, plans, diagrams, and specifications, providing that such 

changes are in writing and are for the purpose of correcting errors 

therein, including minor design errors. 

Representative shall have the right of ingress and egress with 

respect to the site of the Work and full privileges of inspection and 

testing for the purpose of insuring that the Work is being performed in 

accordance with the terms and conditions of this Contract. 

Representative may require Contractor to conform strictly with the terms 

and conditions hereof and to make any change or alteration as may become 

necessary to constitute compliance herewith. Upon Representative's 

request, Contractor at any time before acceptance of the Work shall 

remove or uncover such portions of the finished Work as may be 

directed. After examination, Contractor shall restore said portions of 

the Work to the standards required by the specifications. 

All instructions, requests, and decisions made by Representative, 

his substitute or delegates in the performance of their duties shall be 

binding upon Company. 

Contractor at a l l times shall have a designated representative and 

a superintendent as its agents on the Work. Such representatives and 
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super intereJenx shall have full authority to execute the orders or 

directions of the Company's Representative without delay; shall supply 

promptly such materials, tools, equipment, and labor as may be required; 
i 

and shall be furnished by Contractor irrespective of the amount of Work 

sublet. Contractor's Superintendent shall not be removed from the Work 

or replaced without written permission by Company. 

ARTICLE XII. REPORTS AND ACCOUNTING PROCEDURES 

As soon as practicable, Contractor shall prepare and submit to 

Company a monthly cost estimate and revisions and a completion schedule 

of a l l Work i t shall perform hereunder. Contractor shall also prepare 

and submit to Company a monthly progress report showing the status of 

al l construction to be performed by Contractor. In addition, Contractor 

shall make such other reports and furnish such other information as the 

Company shall request on forms prescribed by Company. In the 

preparation and submissions of the foregoing reports and information, 

Company's procedures shall be followed. 

ARTICLE XIII. ACCOUNTING 

A. Record Keeping 

All record keeping shall be performed by Contractor in accordance 

with procedures set forth in Company's Field Accounting Procedures for 

lump sum Contract Plant Construction (copies of which shall be provided 

to Contractor). All billings from Contractor to Company shall be 

prepared by Contractor at the site of the Work, itemized, in accordance 

with Company's Gas Plant Catalog and Plant Accounting Manual. 

Contractor shall present its billings to Company's Field Auditor, or if 

no Field Auditor has been assigned to the Work, to Company's Inspector, 
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who shall secure Company's necessary field approval to same and shall 

forward such billings to Company for payment. 

B. Deficiencies 

If at any time during the performance of the Work i t becomes the 

opinion of Company's Field Auditor and Material Inspector that 

Contractor's record keeping to be performed pursuant to this Article 

XXV. has become deficient to a critical point, Company's Representative 

shall give written notice of such deficiencies to Contractor's 

Representative designated in Article XXXI. hereof. I f after fifteen 

(15) days Contractor has not taken immediate steps to correct such 

deficiencies, Contractor hereby consents and agrees that payments to 

Contractor of Fixed Fee installments pursuant to Article VI. hereof may 

be suspended by Company until, in the opinion of Company's 

Representative, proper action has been taken by Contractor to remedy 

such deficiencies. 

ARTICLE XIV. INSURANCE 

A. Contractor and each of its subcontractors hereunder, i f any, shall, 

each at its own expense, obtain insurance as provided below from 

reliable insurance companies acceptable to Company and authorized to do 

business in the state in which the Work is to be performed. Each policy 

shall provide for a waiver of subrogation rights against Company. 

Company shall be designated as additional insured on each policy 

required by this contract provision except Workers' Compensation and 

Employer's Liability policies. Contractor and its subcontractors shall 

maintain in force during the entire period of this Contract, the 

following insurance: 
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(1) Statutory Workers' Compensation and Employer's Liability Insurance 

with a limit of not less that $100,000. 

(2) Comprehensive General Public Liability policy, including 

crossliability endorsement, covering premises and operations, 

contractual liability, contractor's protective liability, products 

and completed operations and, if an exposure exists, elevator 

liability and/or water craft liability, with Bodily Injury limits 

of not less than $500,000 per occurrence, and Broad Form Property 

Damage Liability Coverage with limits of not less than $500,000 per 

occurrence, including, where the exposure exists, coverage for 

blasting and explosions, collapse, and underground property damage. 

(3) Comprehensive Automobile Liability Insurance including hired cars 

and nonowner coverages, with Personal Injury limits of not less 

than $300,000 per person and not less than $500,000 per occurrence 

and Automobile Property Damage with limits of not less than 

$500,000 per occurrence. 

(4) If using an owned or nonowned aircraft or employing or borrowing an 

aircraft in connection with the Work performed under this Contract, 

a combined single limit Bodily Injury and Property Damage Liability 

coverage shall be maintained, with a limit of liability of not less 

than $5,000,000 per occurrence, and Voluntary Settlement Coverage 

of not less than $500,000 per passenger seat. 

(5) Such additional insurance as may be required by Company, the cost 

of which shall be reimbursed by Company. 
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B. Before Work is <xtimenced, Certificates evidencing that satisfactory 

coverage of the type and limits set forth above i n Paragraph A. with 

y respect to Contractor are i n effect shall be furnished to Company. Such 

certificates shall be in a form acceptable to Company and shall contain 

provisions that no reductions, cancellations, or material changes in the 

policies shall become effective except upon t h i r t y (30) days' written 

notice to Company; provided, however, that no such reduction, 

cancellation, or material changes in any policy shall relieve Contractor 

of i t s obligations to maintain coverages in accordance with Paragraph A. 

above. 

C. Irrespective of the requirements as to insurance to be carried by 

Contractor as provided herein, insolvency, bankruptcy, or failure of any 

insurance company to pay a l l claims accruing, shall not be held to 

relieve Contractor of any obligations hereunder. 

ARTICLE XV. PERMITS 

Permits and licenses necessary for the performance of the Work 

shall be secured and paid by Contractor. Permits, licenses and 

easements for permanent structures or authorization of permanent 

modification thereof shall be secured and paid by Company. 

ARTICLE XVI. INDEMNITY 

A. Without excluding or limiting in any way Company's right to 

indemnity and/or contribution for any loss arising from any cause 

whatsoever growing out of or in connection with the Work, as such right 

may exist under applicable laws, Contractor agrees to indemnify and hold 

harmless Company, i t s parent, subsidiaries and a f f i l i a t e s and a l l their 

respective officers, agents and employees ( a l l hereinafter collectively 
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referred t o ^ s the "Indemnitee"), from a l l and every kind and character 

of liability, damages losses, costs, expenses, demands, claims, suits, 

actions and causes of action on account of illness, personal injury or 

death to employees or any other persons, damage to property of Company 

or others or other loss or liability arising from any cause whatsoever 

growing out of or in connection with Contractor's negligent performance 

of the Work. Further, Contractor, at its own expense, shall defend any 

demand, claim, suit, action or cause of action brought against the 

Indemnitee where such demand, claim, suit, action or cause of action 

arises from any cause for which the Indemnitee may be entitled to be 

indemnified and held harmless pursuant to this Article XVII., and 

Contractor shall pay a l l damages, losses, costs and expenses (including 

attorneys' fees), growing out of or in connection with such demand, 

claim, suit, action or cause of action; provided, however, that the 

Indemnitee shall be entitled to participate in such defense at the 

Indermitee's own expense. Notwithstanding the fore going, in no event 

shall Contractor be liable to indemnify and hold harmless the Indemnitee 

from any liability, damages, losses, costs, expenses, demands, claims, 

suits, actions or causes of action arising out of the sole negligence of 

the Indemnitee. 

Contractor further agrees that each of its subcontractors 

performing activities in connection with the Work shall enter into a 

written contract containing the indemnification and hold harmless 

clauses in this Article XVII. in favor of the Indemnitee, such contract 

to be entered into by the subcontractor prior to the performance of any 

work by the subcontractor. 
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ARTICLE XVII :ON 

A. Should Contractor at any time refuse or neglect to supply a 

sufficiency of properly skilled workmen or materials of the proper 

quality or quantity, fa i l in any respect to prosecute the Work or any 

portion thereof in an efficient, workmanlike, skillful and careful 

manner or fail to prosecute the Work with such speed as in the judgment 

of Company is necessary to complete the same within the time herein 

specified, fail to comply with any of the terms of this Contract, 

perform in bad faith, or become insolvent, then in any such event 

Company may give written notice to Contractor stating the event and, if 

pertinent, the respect or respects in which Contractor is failing to 

comply with the terms of this Contract. I f Contractor does not remedy 

such event or failure to proceed with such speed as is required by 

Company with five (5) days after such notice is given, then Company 

shall have the right to provide any such labor or materials as may be 

required and to deduct the cost thereof from any money due or thereafter 

to become due Contractor under this Contract. Additionally, Company may 

terminate Contractor's right to proceed with the Work or any part 

thereof regardless of its stage of completion and without prejudice to 

any claim that Company may have hereunder. In such case Contractor 

shall not be entitled to receive any further payment until the Work is 

finished. 

If the unpaid balance of the amount to be paid on the Contract 

shall exceed the expense of finishing the Work, compensation for 

additional managerial or administrative services and such other costs 

and damages as Company may suffer, such excess shall be paid to 
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Contractor. i t such expenses, compensation, costs, and damages shall 

exceed such unpaid balance, Contractor and i t sureties, i f any, shall be 

liable for and shall pay the difference to Company. 

I f by reason of labor disputes, strikes, lock-outs, or any similar 

reason, a shutdown or cessation of Work should occur and continue for as 

long as fourteen (14) days, then Company at i t s option, may give 

Contractor written notice of Company's desire to terminate the Contract 

and to take over the Work and perform or cause the contracted Work to be 

performed and completed. I f Contractor has failed to resume f u l l 

performance of the Work within five (5) days after such notice, then 

Company, at i t s option, may terminate the Contract insofar as future 

Work is concerned and take over the Work and i t s e l f perform or cause the 

contracted Work to be performed by others. Company w i l l not interfere 

with Contractor in f u l f i l l i n g i t s obligations, i f any, with labor unions. 

Should conditions arise, which in the opinion of Company make i t 

advisable or necessary to cease Work under this Contract, Company may 

terminate this Contract upon twenty-four (24) hours' written notice to 

Contractor, and a l l amounts due Contractor in f u l l and complete 

settlement of this Contract shall be the sum of the following: 

(1) Pro rata compensation for the portion of the Contract already 

performed, adjusted for the amount of any changes which may have 

been authorized, approved and performed under Article VTII. of 

these General Conditions prior to the date of termination: 

(2) The net cost of material for which Contractor has made firm 

contracts i t being understood that Company shall be entitled to and 

receive such material, and 
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(3) An allowance for the unabsorbed portion of Contractor's moving in 

and moving out costs. The unabsorbed portion of such costs shall 

/ be determined based on the ratio of the Contract Compensation for 

Work not competed to the total Contract Compensation. Moving costs 

shall be limited to equipment only and for actual distance moved 

but in no case for a greater distance than from the Work to 

Contractor's General Offices. 

Upon determination of the compensation above specified, Company 

shall promptly pay the amount thereof to Contractor upon delivery by it 

of the evidence required by Section A. (3) of Article VT. of the 

Contract. 

ARTICLE XVIII. FORCE MAJEURE 

A. Neither party hereto shall be liable for any failure to perform the 

terms of this Contract when such failure is due to "force majeure" as 

hereinafter defined. The term "force majeure" as used in this Contract 

shall mean any delay or default in performance hereunder due to any 

cause beyond the control of the parties and without their fault or 

negligence, including but not restricted to acts of God or the public, 

civil disturbances, arrests and restraints by rulers and people, acts, 

requests or interruptions of the federal, state or local government or 

any agency thereof, or of any federal, state or local officer purporting 

to act under duly constituted authority, court orders, present and 

future valid orders of any governmental authority, or any officer, 

agency or any instrumentality thereof, floods, fires, acts of the public 

enemy, wars, storms, strikes, lockouts, or industrial disturbances, 

interruption of transportation, freight embargoes or failures, 
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exhaustion or unavailability or delays i n delivery equipment or service 

necessary to the performance of any provision hereof, including 

i n a b i l i t y to secure materials as a result of allocations promulgated by 

authorized governmental agencies, r i o t s , rebellions, blockade, 

insurrections, sabotage, i n a b i l i t y to secure right-of-way, labor 

shortages, epidemics, invasions, landslides, lightning, earthquakes, 

quarantine, restrictions, washouts, explosions, breakage or accident to 

machinery or lines of pipe, or any other cause, whether of the kind 

herein enumerated or otherwise, not reasonably within the control of the 

party claiming "force majeure." Nothing herein contained, however, 

shall be construed to require either party to settle a labor dispute 

against i t s w i l l . 

In the event either party is unable, wholly or in part, to carry 

out i t s obligation under this contract when caused by force majeure, 

other than the obligation to make payment of money due hereunder, the 

party claiming a suspension which, by the exercise of due diligence, 

such party shall not be able to overcome or avoid, then, upon such 

party's giving notice and f u l l particulars of such cause in writing to 

the other party as soon as possible after the occurrence of the cause 

relied on, the obligation of the party giving such notice, so far as i t 

is affected by the cause specified in such notice, shall be suspended 

during the continuance of any in a b i l i t y so caused by for no longer 

period, and such cause shall, as far as possible, be remedied with a l l 

reasonable dispatch; provided, however, that nothing herein contained 

shall be construed to l i m i t Company's rights as set forth in Article 

XVTII. (Termination) hereof. 
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ARTICLE XXX. PERFORMANCE BONDS 

If requested by Cortpany, Contractor shall obtain, at Company's 

/ expense, and furnish Company within fifteen (15) days after execution of 

this Contract and prior to corrmencing work, a performance and payment 

bond in form and amount satisfactory to Company with surety approved by 

Company and payable to Company, its successors and assigns, conditioned 

that Contractor will faithfully perform promptly and with due diligence 

a l l of the terms, covenants, and conditions of this Contract on its part 

to be performed, including a l l of the undertakings, obligations, and 

liabilities of Contractor or subcontractors, protect Company against 

loss by reason of breach of or default in the performance of any 

obligations Contractor or such subcontractors may have incurred, and 

protect Company against a l l claims for the payment of labor and 

materialbills incurred in the Work by Contractor, respectively. Failure 

of Contractor to furnish such bond within the time provided shall 

entitle Company at its option to cancel and terminate this Contract. 

ARTICLE XX. LIENS 

Contractor shall indemnify and hold Company harmless from a l l 

costs, damages, or expenses arising out of any charge or encumbrance in 

the nature of a laborer's, mechanic's, or materialman's lien in 

connection with the Work as performed by Contractor or its 

subcontractors. 

ARTICLE XXI NOTICES 

All notices, orders, statements, reports, or other correspondence 

required or made necessary by the terms of this Contract shall be in 

writing and shall be considered as having been given (a) to Company if 

V. 
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delivered l l y to i t s designated Represi tive at the site of the 

Work with authority to act for i t and i f nailed by registered mail, 

postage prepaid, to Mr. L. R. Tarver, Vice President, 

El Paso Natural Gas Company, Post Office Box 1492, El Paso, Texas 79978, 

or (b) to Contractor i f delivered personally to i t s designated 

Representative at the site of the Work and i f mailed by registered mail, 

postage prepaid, to: 

ARTICLE XXII. NON-WAIVER OF TERMS OR CONDITIONS 

Any failure by Company at any time or from time to time, to enforce 

or require the s t r i c t keeping and performance of any of the terms or 

conditions of this Contract shall not constitute a waiver of such terms 

or conditions and shall not affect or impair such terms or conditions in 

any way or the right of Company at any time to avail i t s e l f of such 

remedies as i t may have for any breach or breaches of such terms or 

conditions. 

ARTICLE XXIII. CONFLICTS 

In the event of conflict between the terms of this Contract and the 

Exhibits attached hereto, such conflict shall be resolved by applying 

the following p r i o r i t i e s : 

(1) Exhibit "A" 

(2) Exhibit "B" 

(3) Exhibit "C" 

of 
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(5) The body of the Contract. 

(6) The remaining Exhibits. 

ARTICLE XXIV. DISPUTES 

I f , at any time, there is a difference of opinion between the 

parties hereto in regard to their respective rights, duties, and 

obligations, under such provisions of this Contract, the question or 

questions in dispute shall be referred to Mr. L. R. Tarver, Vice 

President of El Paso Natural Gas Company, whose decision shall be 

binding upon Company. 

ARTICLE XXV. ĜOVERNMENTAL ALTOORTTY 

In the performance of the Work, Contractor shall comply with a l l 

federal and state laws and a l l rules, regulations, and orders of federal 

and state agencies having jurisdiction in the premises. 

ARTICLE XXVII. ASSIGNMENT 

All covenants and agreements herein contained shall be extended to 

and be binding upon the successors and assigns of Contract and Company. 

Contractor shall not assign this Contract or any moneys to become due 

hereunder without prior written consent of Company; provided, however, 

that no conveyance or transfer of any interest of Contractor shall be 

binding upon Company until Company has been furnished with written 

notice and true copy of such conveyance and transfer. Company shall at 

al l times have the right to assign all or any part of its interest in 

this Contract. 

ARTICLE XXVII. TITLE 

The title to all Work completed and in the course of construction 

at the site of the Work and of all materials furnished by Company, 

26 



irrespective of the location thereof, as between Company and Contractor 

or Contractor's subcontractor, shall be in Company. 

ARTICLE XXVIII. SURPLUS MATERIALS 

In the performance of work of this nature, there will be certain 

overages of materials. All such overages will belong to Company. 

Contractor, if requested by Company, will dispose of any such overages 

and will credit the proceeds of any such sales to the Work. 

ARTICLE XXIX. NOtCtfSCRIMINATION 

Contractor agrees as follows: 

(1) In the event that the amount of this Contract equals or exceeds 

$10,000, Contractor agrees that, unless this Contract or the Work 

performed hereunder is exempt under Executive Order 11246, as 

amended, or under the rules and regulations issued thereunder, 

there are hereby incorporated by reference the provisions of 

Section 202 of Executive Order 11246, as amended, codified in 41 

C.F.R. Section 60-1.4. 

(2) In the event that the amount of this Contract equals or exceeds 

$50,000, and Contractor has fifty (50) or more employees, 

Contractor agrees that, unless this Contract or the Work performed 

hereunder is exempt pursuant to Executive Order 11246, as amended, 

or under the rules and regulations issued thereunder, the following 

terms and conditions shall be applicable during the performance of 

this Contract: 

(a) Contractor acknowledges that i t is required to f i l e Standard 

Form 100 (EEO-l), pursuant to 41 C.F.R. Section 60-1.7, within 
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thirty^ (30) days after the Contract award, unless such a 

report has been filed by Contractor within 12 months preceding 

the date of the award, and to otherwise comply with or f i l e 

such compliance reports as may be required under Executive 

Order 11246, as amended, or under the rules and regulations 

issued thereunder, 

(b) Contractor further acknowledges that i t is required to develop 

a written affirmative action compliance program, pursuant to 

41 C.F.R. Section 60-1.40. 

In the event that the amount of this Contract equals or exceeds 

$10,000, Contractor further agrees that, unless this Contract or 

the Work performed hereunder is exempt under 41 C.F.R. Part 60-1 or 

41 C.F.R. Part 60-250, as appropriate, the following terms and 

conditions shall be applicable: 

(a) During the performance of this Contract, Contractor certifies 

that i t does not and will not maintain any facilities i t 

provides for its employees in a segregated manner, or permit 

its employees to perform their services at any location, under 

its control, where segregated facilities are maintained; and 

that i t will obtain a similar certification in the form 

approved by the Director of the OFCCP, prior to the award of 

any nonexempt subcontract. 

(b) There are hereby incorporated by reference the provisions of 

41 C.F.R. Section 60-250.4, pertaining to affirmative action 

for veterans. 
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(4) In the it that the amount of this act equals or exceeds 

$2,500, Contractor further agrees that, unless this Contract or the 

Work performed hereunder is exempt under 41 C.F.R. Part 60-741, 

there are hereby incorporated by reference the provisions of 41 

C.F.R. Section 60-741.4, pertaining to affirmative action for 

handicapped persons. 

(5) Upon the request of the Company, Contractor shall provide the 

Company with copies of any or a l l plans and programs which 

Contractor uses to satisfy the requirements of the preceding 

paragraphs. 

ARTICLE XXX. GOVERNING LAWS 

Contractor and Company agree that the laws of the State of Texas shall 

govern the interpretation and application of this Contract and the rights 

and obligations of the parties hereunder. 

ARTICLE XXXI. SEVERABILITY OF PROVISIONS 

Contractor and Company agree that, in the event any provision (or 

portion thereof) of this Contract is determined to be invalid for any 

reason, such invalidity shall not affect the validity of any remaining 

language which can be given effect without the invalid provision. 
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IN WITNESS WHEREOF, the parties hereto have executed this Contract in 

several counterpart originals as of the day and year f i r s t above written. 

i 

WITNESS: EL PASO NATURAL GAS COMPANY 

By 
Vice President 

WITNESS: 

By . 

Title. 
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EXHIBIT "A" 

9 SCOPE OF «OBJC 

FOR KEXEDIATIOS FBOJKCT AS 

MHIimi K&1T UBELKR f i x WELL s i n 

IOCATED IV FIOBA VISTA, MEW MEXICO 

1.0 BACKGROUND 

Manana Gas operates a producing natural gas w e l l , Mary Wheeler 
#1E, i n Flora V i s t a , New Mexico. The a l l u v i a l a q u i f e r became 
contaminated with hydrocarbon l i q u i d s . Figure 1 i s a map of the 
s i t e . 

The water t a b l e at the s i t e i s approximately f i v e t o s i x f e e t 
from grade. Due to the shallow water table, hydrocarbons migrat
ed with the water and contaminated an area approximately 100 feet 
by 260 f e e t . The New Mexico O i l Conservation D i v i s i o n (NMOCD) 
requested EPNG t o implement a plan t o remediate the s i t e . The 
approximate area to be remediated i s indicated on Figure 1. 

2.0 INTRODUCTION 

EPNG desires to contract f o r the excavation of contaminated s o i l s 
and t r a n s p o r t a t i o n of the excavated s o i l s . EPNG would l i k e the 
contractor t o b i d on tr a n s p o r t a t i o n of excavated s o i l s t o : (1) 
Envirotech's disposal s i t e ; or (2) to EPNG's f a c i l i t y f o r dispos
a l . A f t e r reviewing the costs f o r both s i t e s , EPNG w i l l select 
one of the two s i t e s as the disposal location. 

2.1 Ingress and Egress t o the Work Site 

The w e l l , Mary Wheeler #1E i s located i n Flora Vista, New Mexico. 
The s i t e may be reached by going east from Farmington on Highway 
550. Then, take a r i g h t at the Flora Vista stop l i g h t onto County 
Road 3500. A f t e r approximately 3/4 mile, take a l e f t onto Road 
3490. The t u r n o f f from County Road 3500 i s before the Animas 
River Bridge. Road 3490, a 1/2 mile d i r t road, leads t o the s i t e . 

3.0 REMEDIATION SCOPE OF WORK 

The Scope of Work describes the work necessary t o remediate the 
s i t e . This section i s comprised of the following : 
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3.1 S o i l Excavation and Disposal 

3.1.1 Clean Overburden Excavation and Stockpiling 
3.1.2 Contaminated Soi l Excavation 
3.1.3 Saturated/Wet Soi l 
3.1.4 Laboratory Support 
3.1.5 B a c k f i l l 
3.1.6 Observation Trench 

3.1.7 S o i l Disposal 

3.2 Groundwater Disposal 

3.3 Other Issues 

3.1. EXCAVATION 

3.1.1 Clean Overburden Excavation and Stockpiling 
A " s t r i p mining" approach w i l l be used f o r the p r o j e c t , whereby 
the top three t o four f e e t of clean overburden i s removed and 
stockpiled adjacent to the area p r i o r t o excavation of the v i s i 
b l y stained underlying sediments. The clean overburden s h a l l be 
used f o r b a c k f i l l . I n the reserve p i t area, the top four feet i s 
not considered "clean" and must be excavated and disposed. 

Only clean overburden s h a l l be s t o c k p i l e d f o r b a c k f i l l . Any 
stained s o i l encountered during excavation must be taken t o the 
disposal location. 

3.1.2 Contaminated Soi l Excavation 

The s i t e can be subdivided i n t o three d i f f e r e n t excavation areas. 

Area I - Reserve P i t 

The f i r s t area i s the reserve p i t , an area approximately 70 feet 
by 70 f e e t . The reserve p i t should be excavated from grade to a 
depth of approximately six feet. 

Area I I - "Highly" Contaminated Area 

The second area i s the highly contaminated area approximately 100 
feet by 50 f e e t . The depth of excavation may range from s i x t o 
eight feet. Results from f i e l d laboratory analyses, discussed i n 
Section 3.1.4, w i l l determine the f i n a l excavation depth. 

The contaminated s o i l must be transported t o the selected d i s 
posal s i t e , EPNG's Ballard Plant or to Envirotech's f a c i l i t y . I t 
i s estimated that approximately two t o four feet of contaminated 
s o i l w i l l be excavated. Water may c o l l e c t i n the excavation 
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trench. A portable pump t o be furnished by contractor w i l l be 
needed during s o i l excavation t o pump any vater encountered from 
the excavation trench i n t o vater trucks or " f r a c " storage tanks 
furnished by contractor. 

Area I I I - "Less" Contaminated Area 

The t h i r d area i s the "less" contaminated area of approximately 
15,700 square feet. This area v i l l most l i k e l y be excavated t o a 
depth of six feet. A f i n a l excavation depth v i l l be determined by 
f i e l d s o i l analyses during the excavation. 

The contaminated s o i l must be transported t o the selected dispos
a l s i t e . I t i s estimated that approximately tvo feet of contami
nated s o i l v i l l be excavated. Water may c o l l e c t i n the excava
t i o n trench. A portable pump t o be furnished by the contractor 
v i l l be needed during s o i l excavation t o pump any vater encoun
tered from the excavation trench i n t o the con t r a c t o r s vater 
trucks or "frac" storage tanks. 

3.1.3 Saturated/Wet Soi l 

I f groundwater i s encountered during excavation, vet s o i l must be 
placed i n t o the dump t r u c k s . O i l and vater drainage from the 
excavated s o i l must be intercepted p r i o r t o the discharge onto 
the ground. Wet s o i l loaded d i r e c t l y i n t o the tru c k s must be 
drained p r i o r t o the s o i l being t r a n s p o r t e d t o the disp o s a l 
location. O i l and water must not discharge on-site or enroute t o 
the disposal location. 

To c o l l e c t o i l and water drainage, EPNG v i l l provide troughs 
which w i l l be placed underneath the trucks. The truck's t a i l g a t e 
w i l l be pinned and the bed t i l t e d over the trough u n t i l a l l 
residual water i s removed from the s o i l s . This i s estimated t o 
take approximately 15 minutes. The contractor v i l l be responsible 
fo r pumping col l e c t e d l i q u i d s from the troughs t o fra c tanks or 
water trucks. 

The cont r a c t o r may o f f e r other options f o r removing the water 
p r i o r t o transportation of the s o i l . 

3.1.4 - Laboratory Support 

NMOCD requires EPNG to c o l l e c t s o i l samples at the bottom of the 
excavation area. EPNG w i l l conduct f i e l d t o t a l petroleum hydro
carbon (TPH) analysis. Although a spe c i f i c sampling plan has not 
been determined, i f a 50 foot long, 3 t o 5 foot vide trench i s 
excavated, approximately four t o f i v e samples w i l l be needed. On 
average, i t v i l l take approximately 45 minutes t o analyze the 
four t o f i v e samples. The contractor mast a s s i s t EPNG by provid-
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ing the use of the backhoe for collection of s o i l samples. 
i 

The contractor w i l l sot be allowed to backfill the s i t e until the 
TPH i s below the l i m i t s set by NMOCD. The contractor w i l l be 
required to excavate until the TPH i s below NMOCD limits or to a 
depth of eight feet. I f the TPH i s above NMOCD l i m i t s sad the 
excavation depth i s at eight feet, EPNG w i l l require the contrac
tor to keep the excavation open un t i l clearance for closure i s 
given by NMOCD. The NMOCD may be at the s i t e and request excava
tion beyond the eight foot depth at some locations. 

3.1.5 Backfill and Compaction 

Two different types of backfill are required at the s i t e . River
stone cobble and coarse grained sandy b a c k f i l l (Type I ) i s re
quired for a l l areas below a depth of four feet from grade. The 
reason for the cobble backfill, similar to the existing s o i l , i s 
to decrease the probability of future s e t t l i n g in the area. 
Clean, sandy backfill (Type I I ) i s required for the top four feet 
of the entire excavated area. 

Area I - Reserve Pit - 70 foot by 70 foot by 6 foot depth 

The contractor i s responsible for furnishing riverstone cobble 
and coarse grained sandy (Type I ) b a c k f i l l for the bottom two 
feet of the reserve pit area. The top four feet of the excavated 
area should be clean sandy backfill (Type I I ) . 

Area I I - "Highly" Contaminated Area - 5,000 square foot 
by 8 foot depth 

The top four feet of the excavation area can be reused as clean 
b a c k f i l l . Assuming a four foot contaminated s o i l depth, the 
contractor i s responsible for furnishing four additional feet of 
riverstone cobble and coarse grained sandy (Type I ) b a c k f i l l in 
the excavation area. 

Area I I I - "Less" Contaminated Area - 15,700 square foot 
by 6 foot depth 

The top four feet of the excavation area can be reused as clean 
b a c k f i l l . The contractor i s responsible for furnishing two feet 
of clean sandy b a c k f i l l (Type I I ) for the top two feet of the 
excavation area. 

EPNG w i l l provide a borrow s i t e near Ballard Plant for clean 
sandy b a c k f i l l i f Ballard i s chosen as the disposal s i t e . The 
contractor w i l l be responsible for loading, transporting and 
placing backfill in the excavated area. 
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I f Envirotech's s i t e i s chosen, Envirotech has agreed to provide 
and load clean sandy b a c k f i l l at a cost of $1.98 per cubic yard 
to be paid by the contractor. The contractor w i l l be responsible 
for transporting and placing backfill in the excavated area. 

The contractor i s responsible for providing the cobble, coarse 
grained sandy ba c k f i l l . The contractor must provide a represen
tative sample and identify the borrow source of the riverstone 
cobble b a c k f i l l . The top two feet of Area I , I I and I I I must be 
machine compacted. 

3.1.6 Trench South of Contaminated Soil Excavation Area 

A temporary trench must be constructed approximately 20 f e e t 
downgradient of the southwestern most area of excavation t o serve 
as an observation trench. The trench would provide v i s u a l v e r i 
f i c a t i o n t h a t no f l o a t i n g hydrocarbons escaped the excavation. 
I t w i l l also allow natural v o l a t i l i z a t i o n of any remaining d i s 
solved hydrocarbons. The trench w i l l be approximately 75 feet i n 
length, three feet wide and f i v e feet i n depth or u n t i l ground
water i s reached. The trench w i l l be kept open f o r a minimum of 
60 but not more than 120 days. 

The c o n t r a c t o r i s responsible f o r excavating the t r e n c h and 
providing and i n s t a l l i n g a temporary s i x foot high fence around 
the trench w i t h a three foot wide locked gate. I n a d d i t i o n , the 
contractor i s responsible f o r i n s t a l l i n g and operating an agita
t o r device i n the trench. The agitator and fence can be removed 
a f t e r completion of the project. 

The agitator w i l l be a small portable a i r compressor attached to 
a perforated hose. The agitator w i l l assist in volatilization of 
any hydrocarbons. The air compressor must be equipped with a dry 
element f i l t e r that prevents any o i l , water or combustion by 
products from entering the a i r discharge stream. 

3.1.7 Contaminated Soil Transport to Disposal Site 

The contractor w i l l transport the contaminated s o i l t o the se
lected disposal s i t e . EPNG w i l l consider the f o l l o w i n g two d i s 
posal s i t e s . The f i r s t disposal s i t e i s an area immediately east 
of EPNG's Ballard Plant, located approximately 45 miles from the 
excavation s i t e . To get t o the p l a n t , the c o n t r a c t o r must go 
south on Highway 44 and t u r n east j u s t before Huerfano Mesa on 
County Road 7425. An approximately nine mile d i r t road, County 
Road 7425, leads to the plant. 

The second s i t e i s Envirotech's f a c i l i t y near Bloomfield. The 
f a c i l i t y i s approximately 26 mi l e s , of paved road, from the 
remediation s i t e . Envirotech has quoted a p r i c e of $12.80 per 
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cubic yard for contaminated s o i l disposal. Envirotech vould be 
responsible for discing the s o i l . 

I f the Ballard s i t e i s chosen, the contractor must be spread out 
at the disposal s i t e i n s i x inch l i f t s . I n a d d i t i o n , the con
t r a c t o r must disced the s o i l tvo times per veek f o r the duration 
of the remediation project. 

3.2 GROUNDWATER DISPOSAL 

The excavation s i t e i s near the Animas River. The Animas River 
may be at a "low le v e l " t h i s year. Therefore, the vater table 
may be deeper than six feet from grade and the contractor may not 
have to dispose of any groundwater. 

However, i f the vater table i s higher than the excavation depth, 
the c o n t r a c t o r must pump the vater from the excavation trench 
i n t o v a i t i n g vater trucks and/or "frac" storage tanks. The amount 
of water t h a t w i l l need t o be pumped out i s d i f f i c u l t t o accu
r a t e l y determine due to unknown aquifer c h a r a c t e r i s t i c s . 

The best estimates of groundwater disposal ranges from 300,000 to 
500,000 gallons of water for the project. The actual groundwater 
disposal quantities may be greater or less than the estimates. 

The contractor i s responsible f o r assuring that the water trucks 
and " f r a c " storage tanks are adequately steam cleaned p r i o r t o 
p r o j e c t use. The contractor i s also responsible f o r o b t a i n i n g 
pumps for groundwater pumping during excavation. 

The contractor must haul vater t o the l i n e d pond at EPNG's Kutz 
Plant. Kutz Plant i s approximately ten miles from the p r o j e c t 
s i t e . I f the Kutz li n e d pond i s f i l l e d t o capacity, the contrac
t o r must truck the water t o Southwest Disposal, approximately 20 
miles from the project s i t e . 

Although i t i s not anticipated that large volumes of hydrocarbons 
w i l l be l i b e r a t e d during excavation, the con t r a c t o r must have 
absorbent pads on s i t e . The pads w i l l be used t o capture any 
free-phase hydrocarbons t h a t may be i n the excavation trench. 
EPNG w i l l provide drums f o r the used absorbent pads. I n addi
t i o n , EPNG w i l l dispose of the pads. 

In addition, the contractor must have an absorbent "sweep" at the 
Kutz l i n e d pond. The "sweep" w i l l be used t o move, capture i n 
the pond, remove any freephase hydrocarbons from the surface of 
the pond. The hydrocarbons phase must be t r u c k e d t o EPNG's 
Blanco Plant near Bloomfield. At the end of each vorking day, the 
contractor i s responsible f o r assuring t h a t the pond surface i s 
free of any o i l . 
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The "sweep" and pads are a v a i l a b l e from Moore Engineering and 
Sales, Inc. of Englewood, Colorado. Two absorbent 3M "sweeps" or 
equivalent, T-126, which i s 17" X 100' X 3/8" i s adequate f o r the 
p r o j e c t . One "sweep" costs $86.40 plus shipping. One bale of 
absorbent 3M pads or equivalent, T-156, which i s 17"X 19"X 3/8" 
i s adequate f o r the p r o j e c t . One bale, 100 pads, costs $68.55 
plus shipping. 

3.3 OTHER ISSUES 

P r i o r t o p r o j e c t s t a r t u p , EPNG and Manana Gas w i l l remove the 
well from service. The meter house, meter run, separator, f i b e r 
glass storage tank and fencing around the separator area w i l l be 
removed. 

Contractor working hours are l i m i t e d t o Monday through Friday 
from 7 a.m. t o 5 p.m. A l l e f f o r t s should be made t o close a l l 
excavations by the end of the working day. I f excavations are 
l e f t open o v e r n i g h t , c o n t r a c t o r s h a l l i n s t a l l as a minimum, 
appropriate safety barriers i . e . saw horse with l i g h t s , red tape, 
temporary fence, around the open excavation. 

The project s i t e i s on private property. The landowner l i v e s i n 
a house near the project s i t e . The exi s t i n g road t o the house i s 
i n the excavation area. The contractor w i l l be responsible f o r 
constructing and maintaining a temporary road (approximately 400 
feet) around the project area to provide access f o r the owner. 

In order t o allow access t o the s i t e , an al t e r n a t e route, adja
cent t o County Road 3490, w i l l be u t i l i z e d . A section of wooden 
fence(approximately 15 feet) must be removed and r e i n s t a l l e d by 
the contractor t o allow access t o the s i t e along the a l t e r n a t e 
route. I n a d d i t i o n , the contractor i s responsible f o r assuring 
the i n t e g r i t y of an exi s t i n g s i x inch i r r i g a t i o n pipe underneath 
the access road and preventing damage due t o heavy v e h i c u l a r 
t r a f f i c . 

The contractor must exercise extreme care t o ensure t h a t private 
property i s not damaged during the execution of t h i s p r o j e c t . 
EPNG w i l l not compensate the contractor f o r any property damage 
due to contractor negligence. 

The contractor must purchase/rent good q u a l i t y pipe, f i t t i n g s , 
pumps and other water handling hardware. The co n t r a c t o r must 
u t i l i z e good housekeeping practices so t h a t contaminated water 
does not leak or s p i l l onto clean s o i l . I f the c o n t r a c t o r i s 
negligent and allows contaminated water t o discharge onto clean 
s o i l , the contractor i s responsible f o r the cleanup of contami
nated s o i l at the contractors expense. The discharge of any 
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water i n t o the Animas River i s s t r i c t l y prohibited. The contrac
t o r s h a l l p r o v i d e general cleanup a f t e r c o m p l e t i o n of the 
project. 

A l l t r u c k s v i t h contaminated s o i l and clean b a c k f i l l must be 
weighed at Doug Foutz Construction's scale near Crouch Mesa Road 
or an al t e r n a t e scale approved by EPNG's Project Engineer. The 
tu r n o f f from Crouch Mesa Road t o the scale i s approximately 3-1/2 
siil e s from the s i t e . An a d d i t i o n a l 3-1/2 mile road leads t o the 
scale. The scale i s on the way t o ei t h e r Ballard Plant or Envi
rotech. Mr. Doug Foutz has agreed t o a $3.00 fee t o weigh each 
truck. The fee i n the contractor's b i d s h a l l be included. 

The contractor i s required t o follow New Mexico Motor Transporta
t i o n D i v i s i o n and Department of Transportation r u l e s regarding 
t r u c k weight l i m i t a t i o n s and other applicable t r a n s p o r t a t i o n 
rules. 

A l l work performed by the contractor s h a l l conform t o applicable 
industry codes and standards and the EPNG Manual of Engineering 
Standards. The EPNG project engineer w i l l have sole authorization 
t o make changes i n the material or spec i f i e d procedures. F i e l d 
and approved by the pr o j e c t engineer. A l l excavation a c t i v i t i e s 
must be i n accordance w i t h applicable OSHA and EPNG standards. 
No changes s h a l l be made without the w r i t t e n approval of the 
Project Engineer. 

The contractor s h a l l be responsible f o r providing the required 
p r o t e c t i o n or s e c u r i t y f o r equipment or mate r i a l s on the job 
s i t e . EPNG w i l l not assume any l i a b i l i t y f o r losses of materials 
or equipment. 

The contractor must provide a l i s t of a l l subcontractors with the 
bid . The contr a c t o r must receive w r i t t e n approval from EPNG 
before using subcontractors f o r any p o r t i o n of the work. Such 
approval w i l l not reli e v e the contractor of any obligations with 
EPNG. 

4.0 COST SCHEDULE 

The contractor must provide costs as required by Figure 2. 
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Scope of Work 

EXHIBIT 

FIGURE 2 

COST SCHEDULE 

1. Soil Excavation /ton 
(Includes a temporary fencing and assistance in sampling) 

2. Soil Hauling,Spreading and 
Discing at Ballard Plant /ton 
(Include $3 scale fee.) 

3. Soil Hauling and Disposal at /ton 
Envirotech 
(Include $12.80/cubic yard Envirotech fee) 
(Include $3 scale fee) 

4. Clean Riverstone Cobble Backfill /ton 
(Includes cost of material,loading,transportation, 
$3 scale fee and placement.) 

5. Clean Sandy Backfill /ton 
from Ballard Plant 
(Includes cost of loading,transportation 
$3 scale fee and placement.) 

6. Clean Sandy Backfill from Envirotech /ton 
(Include $1.98/cubic yard material and loading fee, 
transportation $3 scale fee and placement. 
Envirotech w i l l load the o i l . ) 

7. South Trench Excavation & Agitator(Lump Sum) 
(Includes fencing) 

8. Haul Water to Kutz Lined Pond(per barrel) 

9. Haul Hydrocarbon Liquids to 

Blanco Plant(per barrel) 

10. Haul Water to Southwest Disposal(per barrel) 

11. Two Oil Absorbent "Sweeps"(Lump Sum) 

12. 100 Oil Absorbent Pads(Lump Sum) 

13. Temporary Road Construction (Lump Sum) 

14. Fence Removal and Reinstallation (Lump Sum) 
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Scope of Work 

Please Note: One barrel i s equivalent t o 42 gallons 
: I t i s d i f f i c u l t t o accurately determine the weight 

of the excavated s o i l but the following are our 
best estimates. 

: Clean Backfill i s approximately 1.35 tons/cubic yard 
: Moist/Wet Cobble Backfill i s approximately 
1.75 tons/cubic yard 

: Dry Cobble B a c k f i l l i s approximately 
1.50 tons/cubic yard 



EXHIBIT "C" 

RATE SCHEDULE 



• 

EXHIBIT "D" 

EQUIPMENT RATE SCHEDULE 

Equipment rates shall be on a fully maintained basis, inclusive of 
*!1 taxes, exclusive of operating labor, in accordance with Exhibit 
B 

D-l 



EXHIBIT "E" 

SAFETY MANUAL 



EXHIBIT "F" 

LIST CF SUBOONTOACTCR 



EXHIBIT "G' 

PROJECT SHOWING MOTES 

WE FCOJOWING CHANGES, ADDITIONS. OR CORRECTIONS MERE MMOE JET VE SHOWING. 
ALL CCNIRACTOR'S, INSPECTORS AND INTERESTED EPNG PERSONNEL MERE MtDE AWARE OF 
THE CHANGES AT THE SHOWING. THIS DOCUMENT IS TO BE MADE PART OF THE CONTRACT. 



El Paso 
Natural Gas Companu. 

P. 0. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 

July 22, 1991 

Re: Project Showing Notes - REMEDIATION AT MANANA MARY WHEELER #1E AT 
FLORA VISTA, NEW MEXICO 

Gentlemen: 

Enclosed are "Project Showing Notes" for the reference project. These notes 
are to be placed under Exhibit "G" and w i l l become a part of the Contract. 

I f you have any questions, please call the undersigned at (915) 541-5298. 

Sincerely, 

Joe A. Fierro, Jr. 
Analyst, Contracting 

JAF:gh 
Attachment 

cc: Messrs. 

Ms. 

M. L. Ayoub 
G. E. Bauer 
M. L. Gallegos 
A. E. Gilmore 
T. L. Hutchins 
D. M. Kelsey 
A. Pundari 
H. A. Shaffer 
K. L. Steelhairmer (w/o attachment) 
L. B. Tinker 
M. L. Gallegos 

File 



EXHIBIT "G" 

PROJECT SHOWING NOTES 

THE FOLLOWING CHANGES, ADDITIONS, OR CORRECTIONS WERE MADE AT THE 
SHOWING. ALL CONTRACTOR'S, INSPECTORS AND INTERESTED COMPANY 
PERSONNEL WERE MADE AWARE OF THE CHANGES AT THE SHOWING. THIS 
DOCUMENT IS TO BE MADE PART OF THE CONTRACT. 

Re: S o i l remediation at Manana Mary Wheeler #1E at Flora V i s t a , 
New Mexico 

1. Section 3.1.6. - Trench south of contaminated s o i l 
excavation area 

The trench must be kept open f o r 60 days. The a g i t a t o r must 
be operating from 7 A. M. t i l l one hour a f t e r excavation, 
(example: excavation ends at '4 P. M. each day, the a g i t a t o r 
must be running u n t i l 5 P. M. each day) 

2. Section 3.1.7. - Contaminated s o i l t r a n s p o r t to disposal 
s i t e 

Company w i l l o b t a i n a separate contract w i t h Envirotech i f 
t h e i r disposal s i t e i s selected. 

I f the B a l l a r d Plant s i t e i s chosen, Contractor w i l l be 
responsible f o r u t i l i z i n g proper equipment i n order to aerate 
the s o i l two times per week f o r the d u r a t i o n of the 
remediation p r o j e c t ( i . e . d u r a t i o n of excavation and p r o j e c t 
cleanup a c t i v i t i e s ) . The contaminated s o i l contains various 
sizes of r i v e r s t o n e cobbles. 

3. Section 3.3 - Other issues 

A) Company has sent a l e t t e r to Manana Gas, Inc. asking them 
to remove a l l underground p i p i n g i n the excavation area. I f 
Manana does not remove the p i p i n g , Contractor must take every 
precaution to p r o t e c t the i n t e g r i t y of t h e i r l i n e s . 

B) The landowner has agreed to allow trucks and vehicles to 
t r a v e l i n an area which i s approximately 60 f e e t west of the 
meter house. This w i l l allow a d d i t i o n a l area f o r veh i c l e 
t r a f f i c. 

C) The temporary road around the p r o j e c t area should be 
immediately west of the 60 - f o o t easement mentioned above. 
The road should be smooth and fr e e of r i v e r s t o n e cobbles. 
There should be a small, approximately s i x to twelve inches 
depth, trench on the west side of the road to allow water 
drainage from the landowner's i r r i g a t i o n system. I n a d d i t i o n , 
the Contractor s h a l l provide and place a small section 
(approximately 10 - f o o t ) of four inch PVC pipe to allow 
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drainage from the west side of the temporary road t o the east 
s ide. 

D) I f the four inch PVC drainage pipe on the e x i s t i n g road to 
the landowner's house i s damaged, Contractor w i l l be 
responsible f o r r e p l a c i n g the section of pipe. 

E) Contractor i s not required to excavate w i t h i n the small 
fenced area around the wellhead. 

F) Contractor must assure t h a t dust from the roads i s not a 
nuisance to nearby property owners and must f o l l o w the 
guidelines of the on - s i t e Company inspector or at a maximum, 
water the roads three times per day. 

4. Figure 2 - Cost Schedule 

Item 1. Temporary fencing means any fencing around open 
excavat i ons 

Item 3. Do not include the $12.80/cubic yard Envirotech fee, 
i f t h e i r disposal s i t e i s elected Company w i l l 
n egotiate a separate Contract w i t h Envirotech. 

ADD: 

Item 15 Portable Scale f o r p r o j e c t (Lump sum) 
( I f a portable scale i s not used, i n 
clude the $3.00 scale fee i n your cost 
estimate.) 
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El Paso P. O. BOX 4990 
FARMINGTON, NEW MEXICO 87499 
PHONE: 505-325-2841 Natural bas Companq 

June 10, 1991 

Mr. Richard G. Thurstonson 
P.O. Box 400 
Flora V i s t a , New Mexico 87415 

Re: R/W 89320 S o i l Contamination: 
Manana Gas-Mary Wheeler No. IE 
San Juan, Co., New Mexico 

Dear Mr. Thurstonson: 

El Paso N a t u r a l Gas Company(EPNG) i s w o r k i n g c l o s e l y w i t h New 
Mexico O i l Conservation Division(NMOCD) t o remediate t h e Mary 
Wheeler No. IE s i t e . Work on t h i s s i t e i s scheduled t o begin i n 
l a t e J u l y or e a r l y August of t h i s year and should be completed 
w i t h as l i t t l e inconvenience t o you as p o s s i b l e . 

Last year, EPNG discussed the p r o j e c t w i t h your son-in-law, Mr. 
E l i Velasquez. We discussed the e x t e n t of excavation,access t o 
the s i t e , d i s c harge of water onto t h e f i e l d and o t h e r p r o j e c t 
t o p i c s . Due t o unforeseen problems, the p r o j e c t had t o be delayed 
u n t i l t h i s year. 

EPNG needs t o reach an agreement w i t h you and your son-in-law 
r e g a r d i n g access t o t h e s i t e , d i s c h a r g e o f wa t e r and o t h e r 
p r o j e c t t o p i c s . A c o n t r a c t o r w i l l be h i r e d t o excavate and 
remove contaminated s o i l . The c o n t r a c t o r working hours w i l l be 
l i m i t e d t o Monday t h r o u g h F r i d a y from 7 a.m. t o 5 p.m.. A l l 
e f f o r t s w i l l be made t o close a l l excavations by the end of the 
working day. I f excavations are l e f t open o v e r n i g h t , the contrac
t o r w i l l i n s t a l l a p p r o p r i a t e s a f e t y b a r r i e r s around the excava
t i o n . 

Since the e x i s t i n g road t o your son-in-law's house i s w i t h i n the 
e x c a v a t i o n area, t h e c o n t r a c t o r w i l l be r e s p o n s i b l e f o r con
s t r u c t i n g and m a i n t a i n i n g a temporary road around t h e p r o j e c t 
area. The l o c a t i o n of the road w i l l be based on your judgment 
and approval. As discussed w i t h Mr. E l i Velasquez, i n order t o 
all o w access t o the s i t e , a s e c t i o n o f wooden fence on the west 
side of the p r o p e r t y w i l l need t o be removed and l a t e r replaced 
a f t e r p r o j e c t completion. 
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Mr. Thurstonson 
June 10, 1991 
Page 2 

A f t e r s o i l r emediation a c t i v i t i e s , NMOCD requested EPNG t o pump 
groundwater from Well S - l . I f approved by you, EPNG wants t o 
tem p o r a r i l y place f r a c tanks f o r groundwater storage near Well S-
1. Then,the water w i l l be analyzed. I f the sample r e s u l t s are 
l e s s t h a n Water Q u a l i t y C o n t r o l Commission(WQCC) l i m i t s f o r 
benzene, ethylbenzene, t o l u e n e , xylene(BETX) and 1000 ppm f o r 
T o t a l Dissolved S o l i d s , EPNG asks your permission t o discharge 
the water onto your p r o p e r t y e i t h e r t o the west or south of the 
remediation s i t e . 

A t t a c hed i s a d e t a i l e d e x p l a n a t i o n o f t h e p r o j e c t . I w i l l work 
w i t h you t o reach an agreement on t h i s p r o j e c t . I f you have any 
questions, please c a l l me a t 599-2253. 

Very T r u l y Yours, 

Leonard I . Lord 
Senior Right of Way Negotiator 

cc: Mr. E l i Velasquez 
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be: Gail Bauer 
Tom Hutchins 
Anu Pundari 
Jamye B. Ward 
S. D. M i l l e r / F i l e 5216-Mary Wheeler #1E 
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REMEDIATION PLAN FOR 
MANANA - MARY WHEELER #1E 

The f o l l o w i n g o u t l i n e s t he procedures and p l a n f o r the remedia
t i o n a c t i v i t i e s a t the subject w e l l s i t e . 

1. The reserve p i t and the area of s o i l v i s i b l y stained by hydro
carbon w i l l be excavated . The area was d e l i n e a t e d d u r i n g the 
s i t e i n v e s t i g a t i o n study. A " s t r i p mining" approach w i l l be used, 
i n which c l e a n overburden i s removed and s t o c k p i l e d p r i o r t o 
excavation of the un d e r l y i n g stained s o i l . 

2. The excavation w i l l begin up g r a d i e n t . Overburden t o a depth 
of f o u r t o f i v e f e e t , or u n t i l hydrocarbon s t a i n e d s o i l i s en
countered, w i l l be removed and s t o c k p i l e d f o r reuse as f i n a l 
b a c k f i l l a f t e r the remediation i s completed. Only clean overbur
den w i l l be s t o c k p i l e d and used f o r b a c k f i l l . Any s o i l mixed 
w i t h stained s o i l w i l l not be used f o r b a c k f i l l . 

3. Before commencing t h e e x c a v a t i o n a c t i v i t i e s , E l Paso w i l l 
remove a l l of i t s a n c i l l a r y equipment from t h e s i t e . A f t e r the 
remediation i s complete, E l Paso w i l l r e i n s t a l l i t s equipment. 

4. I n order t o assure worker s a f e t y , access t o t h e s i t e and a 
thorough and f i n a l cleanup, Manana O i l w i l l perform the f o l l o w 
i n g : 

a. Shut-in the w e l l f o r the d u r a t i o n of the excavation 
a c t i v i t i e s ; 

b. remove t h e i r a n c i l l a r y production u n i t s (e.g., 
the separator and storage tank) p r i o r t o excavation 
a c t i v i t i e s 

5. Any above or below ground tanks i n s t a l l e d by Manana O i l a f t e r 
the remediation i s complete w i l l be equipped w i t h OCD approved 
leak d e t e c t i o n equipment. 

6. To augment t h e c l e a n overburden t h a t w i l l be placed back 
i n t o t h e e x c a v a t i o n area, a borrow s i t e w i l l be l o c a t e d where 
clean, coarse-grained sand can be obtained. 

7. A small amount of groundwater w i l l probably be encountered. 
A l l water observed t o have a hydrocarbon sheen w i l l be removed 
during excavation. A p o r t a b l e pump or vacuum t r u c k w i l l be used 
t o pump the water from the excavation area d u r i n g s o i l removal. 
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8.In the event i t i s necessary t o excavate below the water t a b l e , 
the s a t u r a t e d s o i l s w i l l be placed i n t o dump t r u c k s . Each dump 
t r u c k t a i l g a t e w i l l be pinned and the bed t i l t e d over a trough 
designed t o c o l l e c t and separate the hydrocarbon/water mixtures 
t h a t d r a i n from t h e s a t u r a t e d s o i l . This procedure w i l l r e s u l t 
i n e f f e c t i v e d r a i n a g e o f t h e wet s o i l s and avoidance o f any 
leakage during t r a n s p o r t . The c o l l e c t e d water w i l l be trucked t o 
the l i n e d pond a t Kutz Plant or a permi t t e d d i s p o s a l s i t e . 

9. I t i s not a n t i c i p a t e d t h a t l a r g e volumes o f hydrocarbons 
w i l l be l i b e r a t e d . However, absorbent pads w i l l be a v a i l a b l e on 
s i t e t o f a c i l i t a t e the capture of any free-phase hydrocarbons. 

10. The water from t h e e x c a v a t i o n area w i l l be pumped i n t o 
water t r u c k s and hauled t o t h e Kutz l i n e d pond or a p e r m i t t e d 
disposal s i t e . 

11. Hydrocarbon contaminated s o i l w i l l be removed and spread i n 
s i x inch l i f t s on EPNG property approved by NMOCD. 

12. A temporary t r e n c h w i l l be constructed j u s t down g r a d i e n t of 
the excavation area t o serve as an observation t r e n c h . An a g i t a 
t o r w i l l be i n s t a l l e d i n the t r e n c h t o act as a f i n a l t r e a t m e n t 
" a i r s t r i p p e r " and a e r a t i o n system. The a g i t a t o r w i l l be kept i n 
use f o r a s h o r t p e r i o d (60 - 90 days) a f t e r s o i l r e m e d i a t i o n i s 
complete t o al l o w f l u s h i n g of the replacement s o i l . Water sam
p l e s w i l l be c o l l e c t e d a t t h e b e g i n n i n g o f t h e e x c a v a t i o n , a t 
seven day i n t e r v a l s d u r i n g excavation or i f a hydrocarbon sheen 
i s observed and a t t h i r t y day i n t e r v a l s a f t e r r e m e d i a t i o n u n t i l 
the t r e n c h i s closed. 

13. A l l former NMOCD m o n i t o r i n g w e l l s w i l l be removed. I n 
a d d i t i o n , a l l EPNG m o n i t o r i n g w e l l s i n the ex c a v a t i o n area w i l l 
be removed. 

14. A f t e r r e m e d i a t i o n , w e l l S-l w i l l be pumped a t a co n s t a n t 
r a t e of about 65 g a l l o n s per minute (gpm) f o r 24 hours and sam
p l e d . V i s u a l o b s ervations of the c o l o r , odor, and t u r b i d i t y of 
the water w i l l be noted a t the beginning and end of th e 24 hour 
p e r i o d . The samples w i l l be analyzed f o r BETX and TDS. The 
water discharged dur i n g the 24 hour pumping w i l l be contained i n 
ta n k s u n t i l t h e sample r e s u l t s are r e c e i v e d . I f t h e sample 
r e s u l t s are less t h a t the WQCC l i m i t s f o r BETX and 1000 ppm f o r 
TDS and EPNG receives approval from the landowner, the water w i l l 
be discharged on t o e i t h e r the west or south o f t h e remediation 
s i t e . I f the r e s u l t s of the samples exceed the WQCC l i m i t s and/or 
TDS l i m i t s , t h e water w i l l be t r e a t e d p r i o r t o d i s c h a r g e or 
disposed a t the Kutz l i n e d pond. 
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15. F o l l o w i n g item 14 above, water w e l l S-l w i l l be pumped f o r 
48 hours a t a constant r a t e of about 65 gpm and sampled a t the 
b e g i n n i n g and end of t h e 48 hour p e r i o d . V i s u a l o b s e r v a t i o n s 
w i l l be noted a t t h e b e g i n n i n g , middle and end o f t h e 48 hour 
p e r i o d . I f the r e s u l t s from t h e 24 hour pumping were l e s s than 
the above l i m i t s and no v i s u a l problems are noted, the water w i l l 
be discharged as discussed i n Item 14. Otherwise, the water w i l l 
be contained i n tanks and e i t h e r t r e a t e d p r i o r t o discharge t o 
the landowner's property or disposed of a t the Kutz l i n e d pond. 

16. Every t h i r t y ( 3 0 ) days t h e r e a f t e r f o r a p e r i o d o f s i x ( 6 ) 
months, water w e l l S-l w i l l be pumped f o r 48 hours a t a constant 
r a t e of about 65 gpm. Samples w i l l be c o l l e c t e d a t the beginning 
and end of the 48 hour p e r i o d and analyzed f o r t h e NMOCD recom
mended c o n s t i t u e n t s . V i s u a l o b s e r v a t i o n s w i l l be noted a t the 
beginning, middle and end of the 48 hour p e r i o d . I f the r e s u l t s 
of the previous sampling are below the WQCC l i m i t s and no v i s u a l 
problems are noted and EPNG receives approval from the landowner, 
water w i l l be discharged onto t h e landowner's p r o p e r t y . Other
wise, the water w i l l be s t o r e d i n tanks f o r tr e a t m e n t p r i o r t o 
di s c h a r g e t o t h e p r o p e r t y or disposed a t t h e Kutz P l a n t l i n e d 
pond. I f the sample r e s u l t s a t the end of the s i x month p e r i o d 
are s a t i s f a c t o r y , no a d d i t i o n a l m onitoring w i l l be performed. 

17. A f t e r remediation i s complete and the groundwater i s demon
s t r a t e d t o be c l e a n , water w e l l S-l w i l l be plugged and aban
doned . 



e El Paso • 
Natural Gas Companq MEMORANDUM 

TO: Tom Hutchins DATE: July 12, 1991 

FROM: Leonard I . Lord PLACE: Right of Way Dept. 
Farmington D i v i s i o n 

RE: R/W 890320 
Manana Gas Company -
Mary Wheeler #1E 
San Juan County, New Mexico 

On July 10, 1991 Anu Pundari, Henry Bluejacket and I met w i t h Mr. E l i 
Velasquez, son-in-law of Richard G. Thurstonson and occupant of the 
subject land, to discuss our June 10, 1991 l e t t e r . 

We discussed the contents of the June 10th l e t t e r as w e l l as some of 
the c o n s t r u c t i o n a c t i v i t i e s t h a t are proposed during t h i s p r o j e c t . 
Mr. Velasquez had no objections to our proposed p r o j e c t and o f f e r r e d 
any assistance t h a t he may be to the p r o j e c t . 

Mr. Velasquez was i n v i t e d to the "Contractor's Showing" t h a t i s to be 
held the week of July 15th. 

The settlement of surface damage f o r t h i s p r o j e c t w i l l be a f t e r 
c o n s t r u c t i o n i s completed. Mr. Velasquez was i n agreement w i t h t h i s 
manner of settlement. 

Leonard I . Lord 

L I L / s j 

cc: Anu Pundari 
Glen E. Orr 

FM-10-0003A 



El Paso P- O. BOX 4990 
FARMINGTON. NEW MEXICO 87499 
PHONE: 505-325-2841 Natural Gas Companu 

J u l y 17, 1991 

Mr. Ed Hartman 
Manana Gas, Inc. 
P.O. Box 14069 
Albuquerque, NM 87191-4069 

Re: Manana Mary Wheeler #1E Gas Well S i t e , Flora Vista,NM 

Dear Mr. Hartman: 

El Paso Natural Gas Company has prepared a Scope of Work f o r the 
remediation p r o j e c t and plans t o conduct a Bid Showing on J u l y 
18, 1991. 

The p r o j e c t s t a r t date i s August 5, 1991 and excavation should be 
completed by August 30. Please s h u t - i n t h e gas w e l l and remove 
your a n c i l l a r y p r o d u c t i o n u n i t s ( e . g . , t h e separator and storage 
tank) d u r i n g t h e week o f J u l y 29th. I n a d d i t i o n , i t would be 
h e l p f u l i f you could remove a l l of t h e underground p i p i n g con
necting t o and from the production u n i t s i n the excavation area. 

EPNG w i l l remove our f a c i l i t i e s d u r i n g the week of J u l y 29th. You 
may want t o c o o r d i n a t e the removal of f a c i l i t i e s w i t h our Kutz 
P i p e l i n e S u p e r i n t e n d e n t , Walt Mosley or Lead T e c h n i c i a n , Glen 
Zimmerman .Both Mr. Mosley and Mr. Zimmerman can be reached a t 
632-2470 or 632-1180. 

Since worker s a f e t y and access are important t o t h i s p r o j e c t , the 
s h u t - i n of the w e l l and removal of the production f a c i l i t i e s w i l l 
help t o assure a safe working environment. 

We w i l l n o t i f y you a f t e r p r o j e c t c o m p l e t i o n . I f you have any 
questions regarding the p r o j e c t , please c a l l me a t (505) 599-2176 
or Mr. Tom Hutchins a t (915) 541-3531. 

Sincerely, 

A.N. Pundari 

cc: 



be: Jamye Boone Ward 
Walt Mosley 
Glen Zimmerman 
S. Miller/R. Duarte/File 5216-Mary Wheeler #1E 
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P. 0. BOX 1492 
EL PASO, TEXAS 79978 

Na tu ra l Gas C o m p a n q PHONE: 915-541-3071 

JAMYE BOONE WARD ATTORNEY AT LAW 

July 17, 1991 

William F. Carr 
Campbell & Black, P.A. 
P.O. Box 2208 
Santa Fe, New Mexico 87504-2208 

Re: Contamination at Manana-Mary Wheeler #1E 
Gas Well Site. Flora Vista. New Mexico 

Dear B i l l : 

Tomorrow, July 18, 1991, E l Paso Natural Gas Company 
("EPNG") w i l l have a bid showing, the f i r s t step in 
hiring a contractor to remediate the ground water 
contamination at the Manana-Mary Wheeler #1E gas well 
s i t e . Anu Pundari, EPNG's engineer overseeing the 
project, i s notifying Mr. Hartman of EPNG's proposed 
remediation schedule. Actual remediation ac t i v i t i e s are 
scheduled to begin August 5, 1991. In order to complete 
the remediation as scheduled, Mr. Hartman should shut in 
the well and remove the production equipment no sooner 
than July 29, 1991, and no later than August 4, 1991. 

EPNG appreciates Mr. Hartman's cooperation in this 
matter, but must emphasize once more that EPNG i s not 
responsible for the contamination and i s not acting as a 
volunteer. You attended several meetings during which 
the New Mexico Oil Conservation Division discussed the 
ground water contamination near the Manana-Mary Wheeler 
#1E well s i t e . During those meetings and by written 
notice, OCD directed EPNG and Manana Gas, Inc., jointly, 
to remediate the contamination at the si t e . 

Unfortunately, the only way to legally determine 
responsibility for the contamination as between the two 
companies i s to allow OCD to take the matter to public 
hearing. EPNG believes that taking this matter to a 
public hearing is unwise and against the best interests 
of both companies. Therefore, EPNG i s left with no 
choice but to conduct the remediation. 

Very truly yours, 



William F. Carr 
July 17, 1991 
Page 2 

c: L. R. Tarver 
Vice President 
E l Paso Natural Gas Company 

W. P. Pearce—Montgomery & Andrews 



William F. Carr 
July 17, 1991 
Page 3 

be: G. E. Bauer 
T. D. Hutchins 
G. J. Odegard 
A. Pundari 

WPPENV32:27 



•N DIVISION 

El Paso P. O. BOX 1492 RE:' • £D 
EL PASO, TEXAS 79978 

Natural Gas Companq PHONE: 915-541-2600 , „ n r . 

May 17, 1991 >gi f']fiV 2;i Iill 9 06 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504-2088 

RE: Contamination a t Manana-Mary Wheeler #1E 
Gas Well S i t e , F l o r a V i s t a , Nev Mexico 

Dear David: 

I n accordance w i t h the schedule provided by my l e t t e r dated A p r i l 
24, 1991, a t t a c h e d i s a copy o f a l e t t e r from B i l l Carr, t h e 
a t t o r n e y f o r Manana Gas, I n c . , acknowledging t h a t Manana w i l l 
cooperate w i t h EPNG's request t o shut i n the w e l l and remove the 
p r o d u c t i o n equipment p r i o r t o EPNG's r e m e d i a t i o n o f t h e s i t e . 
Manana has advised t h a t they are not w i l l i n g t o p r o v i d e s u b s t i 
t u t e gas s e r v i c e t o t h e house a d j a c e n t t o t h e w e l l . However, 
they w i l l n o t i f y the property owner of the ser v i c e i n t e r r u p t i o n . 

The n e g o t i a t i o n s w i t h the landowner f o r the ri g h t - o f - w a y r e q u i r e d 
t o perform the cleanup and a u t h o r i z a t i o n t o dispose of the water 
from the pump t e s t i s c o n t i n u i n g . We a n t i c i p a t e the n e g o t i a t i o n s 
and agreement t o be complete by May 31, 1991. A copy o f the 
agreement w i l l be provided f o r your f i l e s . 

A lso, t h e equipment needed t o e s t a b l i s h t h e background T o t a l 
Petroleum Hydrocarbon (TPH) l e v e l s has not been received. There
f o r e , t h e background TPH w i l l not be e s t a b l i s h e d u n t i l sometime 
i n June. You w i l l be provided a r e p o r t when the work i s complet
ed. 

Please l e t me know i f you have any questions. 

Thomas D. Hutchins 
Manager 
North Region Compliance Eng. 



CAMPBELL 6 BLACK, P.A. 
L A W Y E R S 

J A C K M . C A M P B E L L 

B R U C E O . B L A C K 

M I C H A E L B . C A M P B E L L 

W I L L I A M F. C A R R 

B R A D F O R D C . B E R G E 

M A R K F. S H E R I D A N 

W I L L I A M P. S L A T T E R V 

A N N I E - L A U R I E C O O G A N 

Jamye Boone Ward 
Attorney at Law 
El Paso Natural Gas Company 
Post Office Box 1492 
El Paso, Texas 79978 

May 7, 1991 

J E F F E R S O N P L A C E 

S U I T E I - I I O N O R T H G U A D A L U P E 

P O S T O F F I C E B O X 2 2 0 6 

SANTA FE. NEW MEXICO 8 7 5 0 4 - 2 2 0 8 

T E L E P H O N E : I S O S I B B B - A 4 2 I 

T E L E C O P I E R : ( S 0 5 I 9 B 3 - 6 0 4 3 

Re: Contamination at Manana-Mary Wheeler No. IE Gas Well Site, Flora Vista, 
New Mexico 

Dear Jamye: 

1 have reviewed your letter of April 25, 1991 concerning the above referenced 
matter with Mr. Ed Hartman and can advise that Manana will cooperate with El Paso 
Natural Gas Company in its efforts to clean up the contamination at the above referenced 
well site. 

Manana will shut in the Mary Wheeler No. IE Gas Well during the excavation 
activities and will remove the production equipment and the storage tank for produced 
water at the well site. Manana does not believe it is its responsibility to provide substitute 
gas service to the house presently receiving gas from the Manana Mary Wheeler No. IE 
Well but will advise the owner of this residence of the interuption in gas supply that will 
occur during your clean up operation. El Paso should coordinate its efforts at this well 
site directly with Mr. Hartman at Manana Gas, Inc. 

Manana is willing to assist El Paso in these remediation efforts but this assistance 
should not be considered a change in its position on this matter. Manana Gas, Inc. 
continues to believe that it is not responsible for the contamination at this well site and 
it is its position that in proceeding with the proposed clean up operation, El Paso is acting 
as a volunteer. 

Vt̂ ry truly yours, 

WILLIAM F. CARR 
ATTORNEY FOR MANANA GAS, INC. 

WFCrys 
cc: Mr. Ed Hartman 

Mr. W. Perry Pearce. 



OIL CONSERV JH DIVISION 
P. 0. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 

fid 9 28 
A p r i l 24, 1991 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504-2088 

BE: Contamination a t Manana-Mary Wheeler #1E 
Gas Well S i t e , F l o r a V i s t a , Mev Mexico 

Dear David: 

El Paso N a t u r a l Gas Company (EPNG) has r e c e i v e d Mr. Morrow's 
l e t t e r d a t e d , March 26, 1991, a p p r o v i n g E l Paso N a t u r a l Gas 
Company's rem e d i a t i o n p l a n f o r the Mary Wheeler #1E s i t e . Your 
assistance and your s t a f f ' s was most h e l p f u l i n f i n a l i z i n g the 
plan. 

I would l i k e t o p r o v i d e the remediation schedule f o r p e r f o r m i n g 
the work o u t l i n e d i n the plan as f o l l o w s : 

1. Reach agreement w i t h Manana O i l , I n c . , Item 7. - Begin on 
A p r i l 8, estimated completion by May 10; 

2. Obtain Right-of-Way agreement w i t h adjacent landowner, Item 
20. - Begin A p r i l 15, estimated completion by May 17; 

3. Determine background T o t a l Petroleum Hydrocarbon l e v e l , Item 
2. - Begin A p r i l 29, estimated completion by May 31; 

4. S e l e c t a borrow s i t e , Item 9. - Begin A p r i l 29, estimated 
completion by May 31; 

5. Perform s o i l excavation, groundwater disposal and b a c k f i l l 
i n g - Begin J u l y 29, estimated completion by August 30; 

6. Sample Water Well S-l - Begin September 3, estimated comple
t i o n by February 1992. 

We w i l l provide you data on Nos. 1, 2, 3 and 4, as soon as p o s s i 
b l e and n o t i f y you of any schedule changes i n advance. 

Sincerely yours, 

Thomas D. Hutchins 
Manager 
North Region Compliance Eng. 
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Natu ra l Bas CDmpanu PHONE: 915-541-3071 ,TL;91flPR2S RH 9 58 
JAMYE BOONE WARD ATTORNEY AT 

A p r i l 25, 1991 

W i l l i a m F. Carr 
Campbell & Black, P.A. 
P.O. Box 2208 
Santa Fe, New Mexico 87504-2208 

Re: Contamination at Manana-Mary Wheeler #1E 
Gas Well S i t e , Flora V i s t a , New Mexico 

Dear B i l l : 

Enclosed i s a copy of the remediation plan El Paso 
Natural Gas Company submitted t o the New Mexico O i l 
Conservation D i v i s i o n by l e t t e r dated March 19, 1991. 
Jim Morrow sent you and Mr. Hartman copies of h i s l e t t e r 
dated March 26, 1991, i n which OCD accepts and approves 
the plan as submitted. El Paso intends to begin s o i l 
excavation i n l a t e J u l y 1991, and complete i t by 
August 30, 1991. Due t o p o t e n t i a l weather r e l a t e d 
complications, i t i s very important t h a t E l Paso begin 
the cleanup as scheduled. I n pr e p a r a t i o n of the s o i l 
excavation and t o t a l remediation of the s i t e , E l Paso i s 
seeking the cooperation and assistance of Manana Gas, 
Inc. 

Please r e f e r t o the paragraph numbered 7 i n the 
attached l e t t e r . E l Paso cannot begin the cleanup of 
the contamination at Manana-Mary Wheeler #1E u n t i l 
Manana takes i t s wellhead out of se r v i c e , removes i t s 
a n c i l l a r y production u n i t s from the w e l l s i t e , and 
provides the adjacent house w i t h an a l t e r n a t e source of 
n a t u r a l gas. As soon as El Paso completes the cleanup 
of the s i t e , Manana may replace i t s production equipment 
and resume gas production and d e l i v e r y t o the adjacent 
house. 

You w i l l receive a copy of the remediation schedule 
submitted t o OCD. Manana's cooperation through 
completion of the three items l i s t e d above i s c r u c i a l t o 
the proposed remediation schedule. W i t h i n a week 
from El Paso's submission of i t s proposed schedule to 
OCD, I w i l l contact you f o r assurance of Manana's 
cooperation. 



William F. Carr 
A p r i l 25, 1991 
Page 2 

Feel free to contact me or Perry Pearce i f you have 
any questions regarding t h i s matter. Thank you i n 
advance for your cooperation. 

Enclosure 

c (w/enclosure) : 

J. F. Eichelmann—Burlington Resources Inc. 

W. P. Pearce—Montgomery & Andrews 

Dave Boyer ^ 
Environmental Bureau Chief 
New Mexico O i l Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, NM 87504 

Very t r u l y yours, 



• 

Ei Pasc 
Natural &as CofnpariL; 

March 19, 1991 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

Re: Contamination at Manana-Mary Wheeler #1E 
Gas Well Site, Flora Vista, New Mexico 

Dear David: 

El Paso Natural Gas Company ("El Paso") recognizes 
that the New Mexico O i l Conservation Division ("OCD") 
has the j u r i s d i c t i o n necessary to demand that El Paso 
and a l l other responsible parties remediate the s i t e of 
the Manana-Mary Wheeler #1E gas well located i n Unit M 
(SW/4, SW/4) Section 23, Township 30 North, Range 12 
West, NMPM, San Juan County, New Mexico. Further, 
El Paso recognizes that OCD has the power to enforce 
such a requirement through a properly issued order. 

Based on OCD's authority to require El Paso to 
conduct the necessary cleanup a c t i v i t i e s , El Paso i s 
prepared to do so. El Paso w i l l provide a schedule for 
the cleanup a c t i v i t i e s as soon as El Paso receives OCD's 
wr i t t e n acknowledgement that El Paso's remediation plan, 
contained herein, i s s u f f i c i e n t and adequate to 
accomplish the required remediation. 

In response to your demands that remediation be 
conducted at t h i s s i t e , El Paso w i l l cleanup the 
contamination at the Manana-Mary Wheeler #1E gas well 
near Flora Vista, New Mexico according to the following 
procedures set f o r t h i n Exhibit A, attached hereto and 
incorporated herein. 

El Paso's actions taken i n response to your demands 
to remediate the Manana-Mary Wheeler #1E gas well s i t e 
should not be construed as a waiver of i t s rig h t s to 
contribution from other responsible parties. 



Mr. David; Boyer 
March 19, 19 91 
Page 2 

If you have any questions with regard to this plan, 
please feel free to contact me or Jamye Boone Ward. 

Very truly yours, 

Thomas D. Hutchins 
Manager, North Region 
Engineering 



EXHIBIT A 

The outline below includes the plan and procedures 
which El Paso Natural Gas Company w i l l follow pursuant 
to the clean up of the groundwater contamination at the 
Manana-Mary Wheeler #1E Gas Well Site near Flora Vista, 
New Mexico: 

1. The reserve p i t and the area of s o i l v i s i b l y 
stained by hydrocarbon w i l l be excavated u n t i l 
the f i e l d detection u n i t , Miran IFF Analyzer, 
indicates a TPH level less than 100 ppm above 
background l e v e l . Said area was delineated 
during the s i t e investigation study. A " s t r i p 
mining" approach w i l l be used, i n which clean 
overburden s o i l i s removed and stockpiled p r i o r 
to excavation of the underlying stained s o i l . 

2. In order to determine the background TPH l e v e l , 
four (4) s o i l samples w i l l be collected i n an 
area no less than 100 feet up gradient from the 
beginning of the excavation area. At each of 
the four (4) locations, s o i l w i l l be collected 
at the surface, at a depth of 12 inches, and at 
a depth of 24 inches. The s o i l w i l l be 
composited into a single sample for analysis by 
the 418.1 IR and Modified 8015 Methods. The 
average of the four sample results w i l l be used 
for the background TPH l e v e l , i f approved by 
OCD. A map showing the area and location of 
each sample w i l l be provided to OCD along with 
the sample results. 

3. The excavation w i l l begin up gradient. 
Overburden to a depth of four to f i v e feet, or 
u n t i l hydrocarbon stained s o i l i s encountered, 
w i l l be removed and stockpiled for reuse as 
f i n a l b a c k f i l l after the remediation i s 
complete. Only clean overburden s o i l w i l l be 
stockpiled and used for b a c k f i l l . Any clean 
s o i l mixed with stained s o i l w i l l not be used 
for b a c k f i l l . 

4. Composite samples w i l l be collected i n each 
excavation zone. An excavation zone i s defined 
as the backhoe swing width by a maximum length 
of 50 feet or the length of the excavation, 
whichever i s less. The number of samples 
collected for each composite w i l l be determined 



in accordance with the SW846 f i e l d sampling 
protocol. The s o i l samples w i l l be analyzed 
for BETX, EPA 8020 Method and TPH, Modified 
8015 Method. 

5. The zones w i l l be b a c k f i l l e d when the f i e l d 
detection results for TPH are less than 100 ppm 
above background. I f the f i e l d results are 
close to, but s l i g h t l y greater than, 100 ppm 
above background, the zone may be sampled for 
laboratory v e r i f i c a t i o n , l e f t open u n t i l 
results are received, and then b a c k f i l l e d i f 
the lab v e r i f i c a t i o n results are acceptable. 
In no case w i l l a zone be b a c k f i l l e d before 
composite v e r i f i c a t i o n samples are collected. 
I f the excavation depths reach eight feet and 
the f i e l d and lab sample results are greater 
than 100 ppm above background, excavation w i l l 
cease u n t i l El Paso and OCD assess the need for 
additional excavation. 

6. Before commencing the excavation a c t i v i t i e s , 
El Paso w i l l remove a l l i t s a n c i l l a r y equipment 
from the s i t e . After the remediation i s 
complete, El Paso w i l l r e i n s t a l l i t s a n c i l l a r y 
equipment. 

7. In order to assure worker safety and access to 
the s i t e , the operator must perform the 
following: 

a. shut-in the gas well for the duration of 
the excavation a c t i v i t i e s ; 

b. remove the operator's a n c i l l a r y production 
units (e.g., the separator and storage 
tank) prior to excavation a c t i v i t i e s ; 

c. assure that the house located near the 
well which presently receives gas d i r e c t l y 
from the Manana-Mary Wheeler #1E well i s 
provided substitute gas service during the 
shut-in period. 

El Paso w i l l seek to reach agreement with the 
operator for i t s cooperation i n atta i n i n g items 
a, b, and c, above. A copy of such agreement 
w i l l be provided to OCD. However, i f El Paso 
and the operator are unable to reach agreement, 
OCD w i l l be n o t i f i e d as soon as possible. 

EXHIBIT A 
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8. Any above or below ground tanks i n s t a l l e d after 
the remediation is complete w i l l be equipped 
with OCD approved leak detection systems. 

9. To augment the clean overburden which w i l l be 
placed back into the excavated area, a borrow 
s i t e with coarse-grained sand w i l l be 
designated. Most l i k e l y , the borrow s i t e w i l l 
be near Ballard Plant, which i s also the 
disposal s i t e for the contaminated s o i l . Once 
a borrow s i t e i s designated, El Paso w i l l 
n o t i f y OCD as to the site's location and a 
representative sample of the borrow material 
w i l l be provided. 

10. A small amount of ground water w i l l probably be 
encountered. A l l water observed to have a 
hydrocarbon sheen w i l l be removed during 
excavation. A portable pump or vacuum truck 
w i l l be used to pump the water from the 
excavation area during s o i l removal. 

11. In the event i t becomes necessary to excavate 
below the water table, the saturated s o i l w i l l 
be placed i n dump trucks. Each dump truck 
t a i l g a t e w i l l be pinned and the bed t i l t e d over 
a trough designed to c o l l e c t and separate the 
hydrocarbon/water mixtures draining from the 
saturated s o i l . This procedure w i l l result i n 
e f f e c t i v e drainage of the wet s o i l and 
avoidance of any leakage during transport. 

12. Absorbent pads w i l l be available on s i t e to 
f a c i l i t a t e the capture of any free-phase 
hydrocarbons. 

13. The collected water from the excavation, area 
w i l l be pumped into water trucks and hauled to 
the Kutz Plant lined pond or some other l e g a l l y 
permitted disposal s i t e . In accordance with 
OCD recommendations the Kutz Plant pond l i n e r 
was inspected for leaks, tears, etc. and none 
were found. 

A containment "sweep" w i l l be available at the 
Kutz pond. I f necessary, the sweep w i l l be 
used to move and capture any free-phase 
hydrocarbons to one side of the pond. The 
hydrocarbons w i l l then be collected i n a pump 
truck and transported to the Blanco Plant for 
recycling. 

EXHIBIT A 
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14. :Hydrocarbon contaminated s o i l w i l l be removed 
to Ballard Station and spread i n six inch 
l i f t s . The s o i l w i l l be disced twice a week 
for the duration of the excavation a c t i v i t i e s . 
After excavation i s complete, random samples of 
the disced s o i l w i l l be collected and analyzed 
for TPH and BETX to ensure successful 
aeration. I f the TPH, BETX or benzene exceed 
100 ppm, 50 ppm, or 10 ppm, respectively, the 
s o i l w i l l be disced u n t i l the sample results do 
not exceed the above l i m i t s . 

15. A temporary trench w i l l be constructed down 
gradient of the excavation area to serve as an 
observation trench. The observation trench 
w i l l provide visual v e r i f i c a t i o n that f l o a t i n g 
hydrocarbons are removed during the excavation 
process. In addition, the trench w i l l allow 
natural v o l a t i l i z a t i o n of any remaining 
dissolved hydrocarbons. An agitator w i l l be 
in s t a l l e d i n the trench to act as a f i n a l 
treatment " a i r stripper" and aeration system. 
The agitator w i l l be kept i n use for a short 
period (60 - 90 days) after s o i l remediation i s 
complete to allow flushing of the replacement 
s o i l . A fence w i l l be placed around the trench 
for the period i t i s open. The fence w i l l be 
removed and the area returned to i t s o r i g i n a l 
grade after the 60 - 90 day period i s over. 
Water samples w i l l be collected at the 
beginning of the excavation a c t i v i t i e s , at 
seven day inter v a l s during excavation 
a c t i v i t i e s or more often i f a hydrocarbon sheen 
is observed, and at t h i r t y day int e r v a l s once 
remediation i s complete. The samples w i l l be 
analyzed for BETX and TPH by the 8020 and 
Modified 8015 Methods, respectively. 

16. A l l exist i n g OCD monitoring wells w i l l be 
removed. In addition, a l l El Paso monitoring 
wells i n the excavation area w i l l be removed. 

17. After remediation i s complete, well S-l w i l l be 
pumped at a constant rate of about 65 gallons 
per minute (gpm) for 24 hours and sampled. 
Visual observations of the color, odor, and 
t u r b i d i t y of the water w i l l be noted at the 
beginning and end of the 24 hour period. The 
samples w i l l be analyzed for BETX and TDS. The 
water discharged during the 24 hour pumping 

EXHIBIT A 
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w i l l be contained i n tanks u n t i l the sample 
results are received. I f the sample results 
are less than WQCC l i m i t s for BETX and 1000 pprn 
for TDS, the water w i l l be discharged to the 
farmer's f i e l d west of the remediation s i t e . 
I f the results of the samples exceed the WQCC 
and/or TDS l i m i t s , the water w i l l be treated 
p r i o r to discharge to the f i e l d or disposed of 
at the Kutz Plant lined pond. 

18. Following item 17 above, water well S-l w i l l be 
pumped for 48 hours at a constant rate of about 
65 gpm and sampled at the beginning and end of 
the 48 hour period. Visual observations w i l l 
be noted at the beginning, middle and end of 
the 48 hour period. I f the results from the 24 
hour pumping were less than the above l i m i t s 
and no visual problems are noted, the water 
w i l l be discharged d i r e c t l y onto the farmer's 
f i e l d . Otherwise, the water w i l l be contained 
in tanks and either treated p r i o r to discharge 
to the farmer's f i e l d or disposed of at the 
Kutz Plant lined pond. The samples collected 
during the 48 hour pumping w i l l be analyzed for 
BETX, TPC, EC, sodium, calcium, potassium, 
magnesium, chloride, s u l f a t e , n i t r a t e , 
carbonate, and bicarbonate. 

19. Every t h i r t y (30) days thereafter for a period 
of six (6) months, water well S-l w i l l be 
pumped for 48 hours at a constant rate of about 
65 gpm. Samples w i l l be collected at the 
beginning and end of the 48 hour period and 
analyzed for the constituents l i s t e d i n item 18 
above. Visual observations w i l l be noted at 
the beginning, middle and end of the 48 hour 
period. I f the results of the previous 
sampling are below the WQCC l i m i t s and no 
visual problems are noted, the water w i l l be 
discharged d i r e c t l y to the farmer's f i e l d . 
Otherwise, the water w i l l be stored i n tanks 
for treatment pr i o r to discharge to the f i e l d 
or disposed of at the Kutz Plant lined pond. 
I f the sample results at the end of the six 
month period are satisf a c t o r y , no additional 
monitoring w i l l be performed. 

20. The approval of the landowner and OCD w i l l be 
obtained p r i o r to any discharge to the farmer's 
f i e l d . El Paso w i l l provide OCD a copy of the 
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agreement with the landowner, noting approval 
for discharge onto the f i e l d . 

21. The necessity for additional monitoring wells 
w i l l be assessed with OCD after remediation 
a c t i v i t i e s are complete and sample results 
received. OCD w i l l be provided a summary 
report on the remediation a c t i v i t i e s , sampling, 
and sample results. 

22. After remediation i s complete and the 
groundwater i s demonstrated to be clean, water 
well S-l w i l l be plugged and abandoned. 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

\ OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX sosa 
GOVERNOR STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B7504 
(505) 827-5800 

March 26, 1991 

CERTIFIED MAIL -
RETURN RECEIPT NO. P-327-278-089 

Mr. Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
El Paso Natural Gas Company 
P. O. Box 1492 
El Paso, Texas 79978 

RE: Contamination at Manana-Mary Wheeler #1E 
Gas Well Site, Flora Vista, New Mexico 

Dear Mr. Hutchins: 

The Oil Conservation Division (OCD) has received your letter, dated March 19, 1991, to Mr. 
David Boyer together with the proposed remediation plan (attached as your Exhibit A) for the 
Mary Wheeler #1E site. This remediation plan has been reviewed by Mr. Boyer and other OCD 
staff. 

Based on information previously provided OCD as part of the site investigation study and 
information provided in the plan, we believe the plan to be sufficient and adequate to accomplish 
the required remediation and hereby approve the plan. 

You are requested to provide OCD with the proposed schedule for conducting the cleanup and 
notify OCD 14-days prior to beginning soil removal to allow OCD viewing of this procedure. 

Please be advised that OCD approval does not relieve you from taking additional measures 
should the approved plan fail to remediate petroleum contaminated ground water at this site. 
In addition, OCD approval does not relieve you of responsibility for compliance with other city, 
county, state and federal laws and/or regulations. 



• 

Mr. Thomas Hutchins 
March 26, 1991 
Page -2-

We appreciate El Paso Natural Gas Company's cooperation in undertaking this remediation 
activity and believe that voluntary compliance with our agency's regulatory requirements 
provides the fastest and most efficient use of agency and company time and resources. We look 
forward to working with you as groundwater cleanup and site remediation proceeds. If you have 
any questions, contact Mr. David Boyer of my staff at (505) 827-5812. 

Deputy Director 

JM/DGB 

cc: OCD Aztec Office 
William Carr - Campbell & Black 
Perry Pearce - Montgomery & Andrews 
John Eichelmann - Burlington Resources 
Ed Hartman - Manana Oil 



,Otf DIVISION 

El Paso 
'9i nam ^ 9 1 5 ^ 

P. O BOX 1492 
, . _ _ „ . . , ... . . ^ - ^ PASO, TEXAS 79978 

Natu ra l Gas Company » q l t w ^ C l- ( l M PHONE: 915-541-2600 

March 19, 1991 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

Re: Contamination at Manana-Mary Wheeler #1E 
Gas Well Site, Flora Vista, New Mexico 

Dear David: 

El Paso Natural Gas Company ("El Paso") recognizes 
that the New Mexico O i l Conservation Division ("OCD") 
has the j u r i s d i c t i o n necessary to demand that El Paso 
and a l l other responsible parties remediate the s i t e of 
the Manana-Mary Wheeler #1E gas well located i n Unit M 
(SW/4, SW/4) Section 23, Township 30 North, Range 12 
West, NMPM, San Juan County, New Mexico. Further, 
El Paso recognizes that OCD has the power to enforce 
such a requirement through a properly issued order. 

Based on OCD's authority to require El Paso to 
conduct the necessary cleanup a c t i v i t i e s , El Paso i s 
prepared to do so. El Paso w i l l provide a schedule for 
the cleanup a c t i v i t i e s as soon as El Paso receives OCD's 
wr i t t e n acknowledgement that El Paso's remediation plan, 
contained herein, i s s u f f i c i e n t and adequate to 
accomplish the required remediation. 

In response to your demands that remediation be 
conducted at t h i s s i t e , El Paso w i l l cleanup the 
contamination at the Manana-Mary Wheeler #1E gas well 
near Flora Vista, New Mexico according to the following 
procedures set f o r t h i n Exhibit A, attached hereto and 
incorporated herein. 

El Paso's actions taken i n response to your demands 
to remediate the Manana-Mary Wheeler #1E gas well s i t e 
should not be construed as a waiver of i t s rights to 
contribution from other responsible parties. 



Mr. David Boyer 
March 19, 1991 
Page 2 

I f you have any questions with regard to t h i s plan, 
please f e e l free to contact me or Jamye Boone Ward. 

Very t r u l y yours, 

Thomas D. Hutchins 
Manager, North Region 
Engineering 



# 

EXHIBIT A 

The outline below includes the plan and procedures 
which El Paso Natural Gas Company w i l l follow pursuant 
to the clean up of the groundwater contamination at the 
Manana-Mary Wheeler #1E Gas Well Site near Flora Vista, 
New Mexico: 

1. The reserve p i t and the area of s o i l v i s i b l y 
stained by hydrocarbon w i l l be excavated u n t i l 
the f i e l d detection u n i t , Miran IFF Analyzer, 
indicates a TPH level less than 100 ppm above 
background l e v e l . Said area was delineated 
during the s i t e investigation study. A " s t r i p 
mining" approach w i l l be used, i n which clean 
overburden s o i l i s removed and stockpiled p r i o r 
to excavation of the underlying stained s o i l . 

2. In order to determine the background TPH l e v e l , 
four (4) s o i l samples w i l l be collected i n an 
area no less than 100 feet up gradient from the 
beginning of the excavation area. At each of 
the four (4) locations, s o i l w i l l be collected 
at the surface, at a depth of 12 inches, and at 
a depth of 24 inches. The s o i l w i l l be 
composited into a single sample for analysis by 
the 418.1 IR and Modified 8015 Methods. The 
average of the four sample results w i l l be used 
for the background TPH l e v e l , i f approved by 
OCD. A map showing the area and location of 
each sample w i l l be provided to OCD along with 
the sample results. 

3. The excavation w i l l begin up gradient. 
Overburden to a depth of four to f i v e feet, or 
u n t i l hydrocarbon stained s o i l i s encountered, 
w i l l be removed and stockpiled for reuse as 
f i n a l b a c k f i l l after the remediation i s 
complete. Only clean overburden s o i l w i l l be 
stockpiled and used for b a c k f i l l . Any clean 
s o i l mixed with stained s o i l w i l l not be used 
for b a c k f i l l . 

4. Composite samples w i l l be collected i n each 
excavation zone. An excavation zone i s defined 
as the backhoe swing width by a maximum length 
of 50 feet or the length of the excavation, 
whichever i s less. The number of samples 
collected for each composite w i l l be determined 



i n accordance with the SW846 f i e l d sampling 
protocol. The s o i l samples w i l l be analyzed 
for BETX, EPA 8020 Method and TPH, Modified 
8015 Method. 

5. The zones w i l l be b a c k f i l l e d when the f i e l d 
detection results for TPH are less than 100 ppm 
above background. I f the f i e l d results are 
close t o , but s l i g h t l y greater than, 100 ppm 
above background, the zone may be sampled for 
laboratory v e r i f i c a t i o n , l e f t open u n t i l 
results are received, and then b a c k f i l l e d i f 
the lab v e r i f i c a t i o n results are acceptable. 
In no case w i l l a zone be b a c k f i l l e d before 
composite v e r i f i c a t i o n samples are collected. 
I f the excavation depths reach eight feet and 
the f i e l d and lab sample results are greater 
than 100 ppm above background, excavation w i l l 
cease u n t i l El Paso and OCD assess the need for 
additional excavation. 

6. Before commencing the excavation a c t i v i t i e s , 
El Paso w i l l remove a l l i t s a n c i l l a r y equipment 
from the s i t e . After the remediation i s 
complete, El Paso w i l l r e i n s t a l l i t s a n c i l l a r y 
equipment. 

7. In order to assure worker safety and access to 
the s i t e , the operator must perform the 
following: 

a. shut-in the gas well for the duration of 
the excavation a c t i v i t i e s ; 

b. remove the operator's a n c i l l a r y production 
units (e.g., the separator and storage 
tank) p r i o r to excavation a c t i v i t i e s ; 

c. assure that the house located near the 
well which presently receives gas d i r e c t l y 
from the Manana-Mary Wheeler #1E well i s 
provided substitute gas service during the 
shut-in period. 

El Paso w i l l seek to reach agreement with the 
operator for i t s cooperation i n atta i n i n g items 
a, b, and c, above. A copy of such agreement 
w i l l be provided to OCD. However, i f El Paso 
and the operator are unable to reach agreement, 
OCD w i l l be n o t i f i e d as soon as possible. 
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8. Any above or below ground tanks i n s t a l l e d a f t e r 
the remediation i s complete w i l l be equipped 
with OCD approved leak detection systems. 

9. To augment the clean overburden which w i l l be 
placed back into the excavated area, a borrow 
s i t e with coarse-grained sand w i l l be 
designated. Most l i k e l y , the borrow s i t e w i l l 
be near Ballard Plant, which i s also the 
disposal s i t e for the contaminated s o i l . Once 
a borrow s i t e i s designated, El Paso w i l l 
n o t i f y OCD as to the site's location and a 
representative sample of the borrow material 
w i l l be provided. 

10. A small amount of ground water w i l l probably be 
encountered. A l l water observed to have a 
hydrocarbon sheen w i l l be removed during 
excavation. A portable pump or vacuum truck 
w i l l be used to pump the water from the 
excavation area during s o i l removal. 

11. In the event i t becomes necessary to excavate 
below the water table, the saturated s o i l w i l l 
be placed i n dump trucks. Each dump truck 
t a i l g a t e w i l l be pinned and the bed t i l t e d over 
a trough designed to c o l l e c t and separate the 
hydrocarbon/water mixtures draining from the 
saturated s o i l . This procedure w i l l r e sult i n 
ef f e c t i v e drainage of the wet s o i l and 
avoidance of any leakage during transport. 

12. Absorbent pads w i l l be available on s i t e to 
f a c i l i t a t e the capture of any free-phase 
hydrocarbons. 

13. The collected water from the excavation area 
w i l l be pumped into water trucks and hauled to 
the Kutz Plant lined pond or some other l e g a l l y 
permitted disposal s i t e . In accordance with 
OCD recommendations the Kutz Plant pond l i n e r 
was inspected for leaks, tears, etc. and none 
were found. 

A containment "sweep" w i l l be available at the 
Kutz pond. I f necessary, the sweep w i l l be 
used to move and capture any free-phase 
hydrocarbons to one side of the pond. The 
hydrocarbons w i l l then be collected i n a pump 
truck and transported to the Blanco Plant for 
recycling. 
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14. Hydrocarbon contaminated s o i l w i l l be removed 
to Ballard Station and spread i n six inch 
l i f t s . The s o i l w i l l be disced twice a week 
for the duration of the excavation a c t i v i t i e s . 
After excavation i s complete, random samples of 
the disced s o i l w i l l be collected and analyzed 
for TPH and BETX to ensure successful 
aeration. I f the TPH, BETX or benzene exceed 
100 ppm, 50 ppm, or 10 ppm, respectively, the 
s o i l w i l l be disced u n t i l the sample results do 
not exceed the above l i m i t s . 

15. A temporary trench w i l l be constructed down 
gradient of the excavation area to serve as an 
observation trench. The observation trench 
w i l l provide visual v e r i f i c a t i o n that f l o a t i n g 
hydrocarbons are removed during the excavation 
process. In addition, the trench w i l l allow 
natural v o l a t i l i z a t i o n of any remaining 
dissolved hydrocarbons. An agitator w i l l be 
in s t a l l e d i n the trench to act as a f i n a l 
treatment " a i r stripper" and aeration system. 
The agitator w i l l be kept i n use for a short 
period (60 - 90 days) after s o i l remediation i s 
complete to allow flushing of the replacement 
s o i l . A fence w i l l be placed around the trench 
for the period i t i s open. The fence w i l l be 
removed and the area returned to i t s o r i g i n a l 
grade after the 60 - 90 day period i s over. 
Water samples w i l l be collected at the 
beginning of the excavation a c t i v i t i e s , at 
seven day intervals during excavation 
a c t i v i t i e s or more often i f a hydrocarbon sheen 
is observed, and at t h i r t y day inter v a l s once 
remediation i s complete. The samples w i l l be 
analyzed for BETX and TPH by the 8020 and 
Modified 8015 Methods, respectively. 

16. A l l existing OCD monitoring wells w i l l be 
removed. In addition, a l l El Paso monitoring 
wells i n the excavation area w i l l be removed. 

17. After remediation i s complete, well S-l w i l l be 
pumped at a constant rate of about 65 gallons 
per minute (gpm) for 24 hours and sampled. 
Visual observations of the color, odor, and 
t u r b i d i t y of the water w i l l be noted at the 
beginning and end of the 24 hour period. The 
samples w i l l be analyzed for BETX and TDS. The 
water discharged during the 24 hour pumping 
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w i l l be contained i n tanks u n t i l the sample 
results are received. I f the sample results 
are less than WQCC l i m i t s for BETX and 1000 ppm 
for TDS, the water w i l l be discharged to the 
farmer's f i e l d west of the remediation s i t e . 
I f the results of the samples exceed the WQCC 
and/or TDS l i m i t s , the water w i l l be treated 
p r i o r to discharge to the f i e l d or disposed of 
at the Kutz Plant lined pond. 

18. Following item 17 above, water we l l S-l w i l l be 
pumped for 48 hours at a constant rate of about 
65 gpm and sampled at the beginning and end of 
the 48 hour period. Visual observations w i l l 
be noted at the beginning, middle and end of 
the 48 hour period. I f the results from the 24 
hour pumping were less than the above l i m i t s 
and no visual problems are noted, the water 
w i l l be discharged d i r e c t l y onto the farmer's 
f i e l d . Otherwise, the water w i l l be contained 
i n tanks and either treated p r i o r to discharge 
to the farmer's f i e l d or disposed of at the 
Kutz Plant lined pond. The samples collected 
during the 48 hour pumping w i l l be analyzed for 
BETX, TPC, EC, sodium, calcium, potassium, 
magnesium, chloride, s u l f a t e , n i t r a t e , 
carbonate, and bicarbonate. 

19. Every t h i r t y (30) days thereafter for a period 
of six (6) months, water well S-l w i l l be 
pumped for 48 hours at a constant rate of about 
65 gpm. Samples w i l l be collected at the 
beginning and end of the 48 hour period and 
analyzed for the constituents l i s t e d i n item 18 
above. Visual observations w i l l be noted at 
the beginning, middle and end of the 48 hour 
period. I f the results of the previous 
sampling are below the WQCC l i m i t s and no 
visual problems are noted, the water w i l l be 
discharged d i r e c t l y to the farmer's f i e l d . 
Otherwise, the water w i l l be stored i n tanks 
for treatment pr i o r to discharge to the f i e l d 
or disposed of at the Kutz Plant lined pond. 
I f the sample results at the end of the six 
month period are satisfactory, no additional 
monitoring w i l l be performed. 

20. The approval of the landowner and OCD w i l l be 
obtained p r i o r to any discharge to the farmer's 
f i e l d . El Paso w i l l provide OCD a copy of the 
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agreement with the landowner, noting approval 
for discharge onto the fiel d . 

21. The necessity for additional monitoring wells 
w i l l be assessed with OCD after remediation 
activities are complete and sample results 
received. OCD w i l l be provided a summary 
report on the remediation ac t i v i t i e s , sampling, 
and sample results. 

22. After remediation i s complete and the 
groundwater is demonstrated to be clean, water 
well S-l w i l l be plugged and abandoned. 
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/ 5 cl^^e^. 
Rvviitd J * 
TDH 

SUBJECT t l i t * Remediation fer ths Kenant - ttary Whstltr »1E 
OM well S i t * m Flora Vista, Nev Mexico 

The following outlines the procedures and plan for the remedia
tion a c t i v i t i e s at the subject v e i l site. 

1. The reserve pit and the area of s o i l visibly stained by 
hydrocarbon v i l l be excavated until the fi e l d detection unit, 
Kiran IFF Analyzer, indicates a TPH level less than 100 ppm above 
background. The area VBB delineated during the s i t e investigation 
study. A "strip mining* approaoh v i l l be used, in which clean 
overburden ie removed and stockpiled prior to excavation of the 
underlying stained s o i l . 

2. To determine the background TPH level, four s o i l samples v i l l 
be collected in an area a minimum of 100 feet up gradient from 
the beginning of the excavation area. At each of the four loca
tions* s o i l w i l l be collected at the surface* a depth of 12 
inches and a depth of 24 inches. The s o i l w i l l be composited 
into a single sample for analysis by the 416.1 IR and Modified 
8015 Methods. The average of the four sample results v i l l be 
used for the background TPH level, i f approved by OCD. A map 
showing the area and location of each sample w i l l be provided to 
OCD along with the sample results. 

3. The excavation w i l l begin up gradient. Overburden to a depth 
of four to five feet, or until hydrocarbon stained s o i l i a en
countered, v i l l be removed and stockpiled for reuse as fi n a l 
backfill after the remediation i s complete. Only clean overbur
den v i l l be stockpiled and used for backfill. Any s o i l mixed 
with stained s o i l v i l l not be used for backfill. 

4. Composite samples v i l l be collected in each excavation zone. 
An excavation zone i s defined as the backhoe sving width by a 
maximum length of 50 feet or the length of the excavation, which
ever i s less. The number of samples collected for each composite 
w i l l be determined in accordance with the SW846 f i e l d sampling 
protocol. The s o i l samples w i l l be analyzed for BETX, EPA 8020 
Method and TPH, Modified 8015 Method. 

5. The zones wi l l be backfilled vhen the f i e l d detection results 
for TPH are less than 100 ppm shove background. I f the fi e l d 
results are close to but slightly greater than 100 ppm above 
background, the zone may be sampled for laboratory verification, 
l e f t open until results are received and then backfilled i f the 
lab verification results are acceptable. In no case v i l l a zone 
be backfilled before composite verification samples are collect
ed. I f the excavation depths reach eight feet and the f i e l d and 
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lab sample results are greater than 100 ppm above background, 
excavation v i l l cease until E l Paso and OCD assess the need for 
additional exoavation. 

6. Before commencing the excavation a c t i v i t i e s . E l Paso v i l l 
remove a l l of i t ' s ancillary equipment from the s i t e . After the 
remediation i s complete, El Paao v i l l r e i n s t a l l i t ' s equipment. 

7. In order to assure vorker safety, access to the s i t e and a 
thorough and final cleanup, the operator must perform the follow
ing: 

a. Shut-in the veil for the duration of the excavation 
activitiest 
b. remove the operator's ancillary production units prior 
to excavation a c t i v i t i e s ; 
c. assure that the house located near the v e i l , which pre
sently receives gas directly from the Manana-Mary Wheeler 
• I E well, i s provided substitute gas service during the shut 
in period. 

El Paso w i l l seek to reach an agreement with the operator for the 
above items and a copy of the agreement w i l l be provided to OCD. 
However, i f El Paso i s unable to reach an agreement with the 
operator, OCD wil l be notified as soon aa possible. 

8. Any above or below ground tanks installed after the remedia
tion i s complete must be installed with leak detection equipment 
that i s approved by OCD. 

9. To augment the dean overburden that v i l l be placed into 
the exoavation area, a borrow site with coarse-grained sand will 
be designated. Host lik e l y the borrow s i t e w i l l be near Ballard 
Plant, which i s also the disposal s i t e for the contaminated s o i l . 
Once a borrow site i s located, OCD w i l l be notified of the loca
tion and a representative sample of the borrow material w i l l be 
provided. 

10. A small amount of ground vater v i l l be encountered. Any 
vater observed during excavation vith a hydrocarbon sheen v i l l be 
removed. A portable pump or vacuum truck v i l l be uaed to remove 
the vater from the excavation area during excavation. Tfiê =va*e« 

11, In the event i t i s necessary to excavate belov the vater 
table, the saturated s o i l s v i l l be placed into dump trucks. The 
dump truck tailgate w i l l be pinned and the bed t i l t e d over a 
trough designed to collect and separate the hydrocarbon/water 
mixtures that dra*.n from the saturated s o i l . This procedure w i l l 
result in effective drainage of the wet s o i l s and avoidanae of 
any leakage during transport. Th*-==^o±±©tf^ 

disposal- aitrs°> 

12. Absorbent pads v i l l be available on si t e to f a c i l i t a t e the 
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capture of any free-ohase hydrocarbons. 

13. The vater from the excavation area v i l l be pumped into 
vater trucks* and hauled to the Kutz lined pond or another permit
ted disposal site. In accordance vith OCD recommendations the 
Kutz pond liner vaa inspected for leaks, tears, etc. and none 
vere found. 
A containment "sweep" v i l l be on s i t e at the Kutz pond. The 
sveep v i l l be used to move and capture any free-phase hydrocar
bons to one side of the pond. The hydrocarbons v i l l be collected 
in a pump truck and transported to the Blanco Plant for recy
cling. 

14. Hydrocarbon contaminated s o i l v i l l be removed to Ballard 
Station and spread in six inch l i f t s . The s o i l v i l l be diaaed 
tvice a veek for the duration of the excavation a c t i v i t i e s . 
After excavation i s complete, random samples v i l l be collected 
and analyzed for TPH and BETX to ensure aeration vaa successful. 
I f the TPH, BETX or benzene results exeeed 100 ppm, 50 ppm or 10 
ppm, respectively, the s o i l v i l l be disced until the results do 
not exceed these limits. 

15. A temporary trench v i l l be constructed just dovn gradient of 
the excavation area to serve as an observation trench. I t v i l l 
provide visual verification that no floating hydrocarbons escaped 
during the exoavation process. I t v i l l also allov natural volat
i l i z a t i o n of any remaining dissolved hydrocarbons. An agitator 
v i l l be installed in the trench to act aa a fi n a l treatment "air 
stripper" and aeration system. I t v i l l be kept in use for a 
Short period (60 - 90 days) after moil remediation i s complete to 
allov flushing of the replacement s o i l . A fence v i l l be placed 
around the trench for the period i t i a open. The fence v i l l be 
removed and the area returned to i t ' s original grade after the 60 
- 90 day period. Water samples v i l l be collected at the begin
ning of the excavation, at seven day intervals during excavation 
or i f a hydrocarbon sheen i s observed and at thirty day intervals 
after remediation until the trench i s closed. The samples v i l l 
be analyzed for BETX and TPH by the 8020 and Modified 8015 Meth
ods, respectively. 

16. All for iter OCD monitoring ve i l s v i l l be removed. In addi
tion, a l l EPNG monitoring v e i l s in the excavation area v i l l be 
removed. 

17. After remediation, v e i l S-l v i l l be pumped at a constant 
rate of about 65 gallons per minute (gpm) for 24 hours and sam
pled. Visual observations of the color, odor and turbidity of 
the vater v i l l be noted at the beginning and end of the 24 hour 
period. The sample v i l l be analyzed for BETX and TDS. The vater 
discharged during the 24 hour pumping v i l l be contained in tanks 
until the »a*ple results are received. I f the sat pie results are 
less than WQCC limits for BETX and 1000 ppm for TDF the vater 
v i l l be discharged to the farmers f i e l d . I f the results exceed 
the WQCC and/or TDS limits the vater v i l l be treated prior to 
discharge to the f i e l d or disposed of at the Kutz lined pond. 
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Id. Well S-l will then be pumped for 48 houre at a constant rate 
of about 65 gpm and sampled at the beginning and end of the 48 
hour period. Visual observations will be noted at the beginning, 
middle and end of the 48 hour period. I f the results from the 24 
hour pumping were less than the above limits and no visual prob
lems are noted, the water will be discharged directly onto the 
farmer's field. Otherwise, the water will be contained in tanks 
and either treated prior to discharge to the farmer's field or 
disposed of at the Kutz lined pond. The samples collected during 
the 48 hour pumping will be analyzed for BETX, TPH, EC, sodium, 
calcium, potassium, magnesium, chloride, sulfate, nitrate, car
bonate and bicarbonate. (g^gJeJ °%<&P <sy§ ^ B> <^#r=c fe 

19. Every thirty dafys thereafter for a period of six months, 
well S-i will be pumped for 48 hours at a constant rate of about 
85 gpm. Samples will be collected at the beginning and end of 
the 48 hour periodj, Visual observations v i l l be noted at the 
beginning, middle and end of the 48 hour period. I f the results 
of the previous sampling vere belov the WQCC limits and no visual 
problems are noted, the vater v i l l be discharged directly to the 
farmer's field. Othervise, the vater v i l l be stored in tanks for 
treatment prior to discharge to the field or disposed of at the 
Kutz pond. If the sample results at the end of the six month 
period are satisfactory, no additional monitoring v i l l be per
formed. 

20. The approval of the landowner and OCD v i l l be obtained prior 
to any discharge to the farmer's field. El Paso v i l l provide OCD 
a copy of the agreement vith the landowner, noting approval for 
discharge on the field. 

21. The necessity for additional monitoring wells will be as
sessed vith OCD after remediation activities are completed and 
sample results are received. OCD v i l l be provided a summary 
report on the remediation activities, sampling and sample re
sults. 

22. After remediation i s complete and the groundvater i s shown 
to be dean, veil S-l v i l l be plugged and abandoned. 
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SUBJECTI sit* Remediation far the Nanana = Mary Wheeie-F ll§ 
Gas Well S i t e in Flora Vista, Nev Mexico 

The f o l l o w i n g o u t l i n e s the procedures and plan f o r the remedia
t i o n a c t i v i t i e s at the subject w e l l s i t e . 

1. The reserve p i t and the area of s o i l v i s i b l y s tained by hydro

carbon w i l l be excavated t o a depth t h a t i s two f e e t below 

groundwater. The area was delineated during the s i t e i n v e s t i g a 

t i o n study. A " s t r i p mining" approach w i l l be used. i n which 

clean overburden i s removed and s t o c k p i l e d p r i o r t o excavation of 

the underlying stained s o i l . 

2. The excavation w i l l begin up gradient. Overburden t o a depth 

of f o u r t o f i v e f e e t , or u n t i l hydrocarbon stained s o i l i s en

countered, w i l l be removed and s t o c k p i l e d f o r reuse as f i n a l 

b a c k f i l l a f t e r the remediation i s completed. Only clean overbur

den w i l l be s t o c k p i l e d and used f o r b a c k f i l l . Any s o i l mixed 

w i t h s t ained s o i l w i l l not be used f o r b a c k f i l l . 

3. Before commencing the excavation a c t i v i t i e s , El Paso w i l l 

remove a l l of i t ' s a n c i l l a r y equipment from the s i t e . A f t e r the 

remediation i s complete. E l Paso r e i n s t a l l i t ' s equipment. 

4. I n order t o assure worker s a f e t y , access t o the s i t e and a 

thorough and f i n a l cleanup, the operator must perform the f o l l o w 

i n g : 

a. Shut-in the w e l l f o r the d u r a t i o n of the excavation 

a c t i v i t i e s ; 

b. remove the operator's a n c i l l a r y production u n i t s p r i o r 

t o excavation a c t i v i t i e s ; 



c. assure that the house located near the well, which pre

sently receives gas d i r e c t l y from the Manana-Mary Wheeler 

#1E well, i s provided substitute gas service during the shut 

in period. 

5. Any tanks i n s t a l l e d after the remediation i s complete must be 

in s t a l l e d with leak detection equipment that i s approved by 

NMOCD. 

€>. To augment the clean overburden that w i l l be placed back 

into the excavation area, a borrow s i t e with coarse-grained sand 

w i l l be designated. Most l i k e l y the borrow s i t e w i l l be near 

Ballard Plant, which i s also the disposal s i t e for the contami

nated s o i l . Once a borrow s i t e i s located, OCD w i l l be notified 

of the location and a representative sample of the borrow materi

a l w i l l be provided. 

7. A small amount of ground water w i l l be encountered. However, 

any water observed with a hydrocarbon sheen w i l l be f i l t e r e d and 

water with soluble hydrocarbons w i l l be removed during excava

tion. A portable pump w i l l be used to pump the water from the 

excavation area during s o i l removal. The water w i l l be di s 

charged into tank trucks and taken to the lined pond at Kutz. 

8. In the event i t i s necessary to excavate below the water 

table, the saturated s o i l s w i l l be placed into dump trucks. The 

dump truck t a i l g a t e w i l l be pinned and the bed t i l t e d over a 

trough designed to c o l l e c t and separate the hydrocarbon/water 

mixtures that drain from the saturated s o i l . This procedure w i l l 

r e s u l t i n ef f e c t i v e drainage of the wet s o i l s and avoidance of 



any leakage during transport. The collected water w i l l be 

trucked to the lined pond at Kutz Plant or a permitted disposal 

s i t e . 

9. Absorbent pads w i l l be available on s i t e to f a c i l i t a t e the 

capture of any free-phase hydrocarbons. 

10. The water from the excavation area w i l l be pumped into 

water trucks and hauled to the Kutz lined pond or a permitted 

disposal s i t e . In accordance with OCD recommendations the Kutz 

pond l i n e r was inspected for leaks, tears, etc. and none were 

found. 

A containment "sweep" w i l l be on s i t e at the Kutz pond. The 

sweep w i l l be used to move and capture any free-phase hydrocar

bons to one side of the pond. The hydrocarbons w i l l be collected 

in a pump truck and transported to the Blanco Plant for recy

cling. 

11. Hydrocarbon contaminated s o i l w i l l be removed to Ballard 

Station and spread in s i x inch l i f t s . The s o i l w i l l be disced 

twice a week for the duration of the excavation a c t i v i t i e s . 

After excavation i s completed, random samples w i l l be collected 

and analyzed for TPH and BETX to ensure aeration was successful. 

I f the TPH, BETX or benzene r e s u l t s exceed 100 ppm, 50 ppm or 10 

ppm, respectively, the s o i l w i l l be disced u n t i l the r e s u l t s do 

not exceed these l i m i t s . 

12. A temporary trench w i l l be constructed j u s t down gradient of 

the excavation area to serve as an observation trench. I t w i l l 

provide v i s u a l v e r i f i c a t i o n that no floating hydrocarbons escaped 

during the excavation process. I t w i l l also allow natural volat-



i l i z a t i o n of any remaining dissolved hydrocarbons. An agitator 

w i l l be i n s t a l l e d in the trench to act as a f i n a l treatment " a i r 

stripper" and aeration system. I t w i l l be kept in use for a 

short period (G0 - 90 days) after s o i l remediation i s completed 

to allow flushing of the replacement s o i l . Water samples w i l l be 

collected at the beginning of the excavation, at seven day int e r 

vals during excavation or i f a hydrocarbon sheen i s observed and 

at t h i r t y day in t e r v a l s after remediation u n t i l the trench i s 

closed. The samples w i l l be analyzed for BETX. 

13. A l l former HHOCD monitoring wells w i l l be removed. In 

addition, a l l EPNG monitoring wells in the excavation area w i l l 

be removed. 

14. After remediation, well S-l w i l l be pumped for 72 hours and 

sampled. Every t h i r t y days thereafter, S - l w i l l be pumped for 72 

hours and sampled. This w i l l continue for a period of s i x 

months. The samples w i l l be analyzed for BETX, TPH, EC, sodium, 

calcium, potassium, magnesium, chloride, sulfate, nitrate, car

bonate and bicarbonate. I f the sample r e s u l t s are satisfactory, 

no additional sampling w i l l be performed. The water from S-l 

w i l l be discharged into the f i e l d west of the location. 

15. The necessity for additional monitoring wells w i l l be as

sessed with NMOCD after remediation a c t i v i t i e s are completed and 

sample r e s u l t s are received. 

16. A replacement water well w i l l be provided for Flora Vista to 

replace S - l . S-l w i l l be capped and abandoned and the replace

ment well located downstream of the existing well f i e l d . 
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TO: Tom Hutchins DATE: March 6, 1991 

FROM: John Lambdin PLACE: North Engineering 
Laboratory-Farmington 

RE: TOTAL PETROLEUM HYDROCARBON METHOD AND EQUIPMENT FOR FIELD TESTING 

Please f i n d enclosed the reference material for the Method and equipment which 
I have found to be suitable for our application at Manana Mary Wheeler. 

The cost of the unit described i s approximately $4,000. To set up i n the 
f i e l d , we w i l l need approximately an additional $1,000 worth of equipment. We 
would need approximately two (2) weeks to get set up to perform t h i s analysis. 
The unit would be a nice addition to our c a p a b i l i t i e s and would pay for i t s e l f 
i n about 50 analyses. 

Let me know, i f you want us to set t h i s up and how we can pay for i t . 

FM 10 i'nm 



MIRAN™ 1 FF AND 1ACVF 
LABORATORY ANALYZERS 
Field Screening Method for Total Petroleum 
Hydrocarbons (TPH) in Soil 

J 

- i 

INTRODUCTION 

Contaminated soil is present at many industrial and com
mercial sites, it is the job of regulatory agencies, plant 
personnel, environmental consultants, and hazardous 
materials personnel to assess the degree of contamina
tion in an accurate and efficient manner. 

Screening methods have generally involved headspace or 
vaoor analysis. The problem with using vapor analysis as 
a screening method arises when dealing with severely 
weathered samples, or samples that are not sufficiently 
volatile Another method of assessing contamination in
volves sampling suspected contaminated areas, and tran

sporting these samples to a laboratory. The problem with 
this method is slow response, and more imoortantly, a pc 
tential waste of money by sending samples that afe un 
contaminated. 

Foxboro has equipment designed for portable use which 
makes it easy to perform field screening analysis fc r 

petroleum hydrocarbons, In general, the method involves 
a modification of EPA Method 4 18.1. The modification wa; 
developed by Mobil Oil Corporation and appeared in the 
American Petroleum Institute Publication Number 4449. 

1XBORO 
CSBy'ijM 13?! By The FoxPor© Compiinv 
A l l o t s reserved A S'EBE COMPANv 
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INSTRUMENT DESCRIPTION 
For professionals who want real time answers to soil con
taminated with hydrocarbons, the portable in-field solu
tion is the MIRAN 1 Fr (front page) or the Ml RAN 1ACVF 
(Figure 1) Laboratory Analyzer. These instruments can be 
set up to run in the field when connected to a 12 v dc 
inverter. This allows the unit to be effectively and accu
rately switched from ac to dc current. The inverter can be 
ooer?ted from a vehicle's 12-volt battery. 

The MIRAN 1 FF is a single beam spectrophotometer with 
direct meter readout m Absorbance Units (AU) or percent 
transmission <V»T). The MIRAN 1ACVF comes equipped 
with a circular variable filter which is user selectable in 
the range Of 2.5 to 14.1 micrometres. 

FIELD USE 
Both the MIRAN IPF and 1ACVF infrared spectrophoto
meters are relatively small and rugged. Each unit has an 
optional carrying case for use in the field. Because these 
instruments weigh approximately 5.4 kg (12 lb) and are 
approximately 140 x uo x 250 mm (5.5 x 5.5 x 10 in) in 
size, they can be easily operated from a van or the trunk of 
a car. Each unit has a sturdy steel base platform which 
allows the unit to be placed on the floor of a van or on 
another flat surface. When the MIRAN 1FF or 1ACVF is 
taken into the. field, the 110 V ac needed is supplied by a 
power inverter connected to a dc source such as a car or 
truck battery. These inverters are lightweight and small. 

This screening method was designed specifically for field 
use. Therefore, the amount of equipment required is lim
ited. All sample extraction is done in the sample container. 
No separatory funnels or elaborate extraction apparatus 
are needed. The Freon 113 and hydrocarbon extract is 
separated from the soil and mixed with silica .gel, The ex
tract is then placed in a cuvette for analysis. Most impor
tantly, however, is the fact thaUhis analysis is easily and 
accurately pedormed by technicians with no chemistry 
background. The entire analysis time is approximately 15 
to 20 minutes per sample, 

The information derived from this method will aid the user 
in determining the presence of any cevoleum hydrocar
bons. Chiefly however, this method will aid the user in de
termining the presence of nonvolatile constituents in soil 
or s'udge. Users of this method, we believe, will have al
ready screened the areas for the presence of volatile or
ganics with an instrument Such as the Organic Vapor Ana
lyzer (OVA) manufactured by The Foxboro Company, if 
high readings are generated by an OVA. then there would 
be no reason to continue: the sample would be collected < 
and sent to the laboratory, • 

The MIRAN 1 FF and 1ACVF will, according to the follow
ing laboratory documentation, accurately detect the pres
ence of nonvolatile and volatile hydrocarbons. With this 
information the users can systematically and cost effec
tively screen soil samples for determination of additional 
laboratory testing. 

Figure 1. MIRAN 1ACVF 

CALIBRATION STANDARDS 

Several calibration standards were prepared by diluting 
stock solutions and bringing to volume with Freon 113. 
The formula is; 

(Eg. 1) (C1)(V1) = (C2)(V2) 

where, C1 = Stock Concentration (ppm) 
V1 ss Stock Volume Pipetted (mL) 
C2 = Prepared Concentration (ppm) 
V2 = Final Standard Volume (ml) 

Experimental data has shown that the parts per million 
divided by Absorbance Unit (ppm/AU) relationship is lin
ear, We recommend, therefore, that users generate a one 
point calibration curve at 500 ppm oi! in Freon. Calibration 
curves were then generated by measuring the absorb
ance (1A range), on our MIRAN 1 FF at room temperature, 
and plotting it versus the prepared concentrations in ppm 
(mg hydrocarbon/kg Freon 113). The calibration curves 
for various hydrocarbons have been generated and are 
shown In Figures 2.3, and 4. 

Equipment Required 

1. Reaction vessels: 8 oz or 15 oz trench square bottles 
with teflon lined caps (1 /analysis) 

2. Scale: Accurate to ± 0.1 g and having a minimum 
capacity of 50 g 

3. Ring Stand Assembly with clamps 

4. Glass Funnel: 10 cm top diameter 

5. Whatman #41 Filter Circles: 15 cm 

5, Glass Wool 

7. Volumetric Container: 50mL(1/anaiysis) 

8. ptfe Tape: One roll of 112 in wide (teflon) 
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DISCUSSION 
Trie differing recovery rates shown In Table 1 for sand ver
sus soil matrices is primarily due to the porosity of the 
matrix. The sandy mixtures will provide a greater degree 
Of extraction capability. In rough terms, the Fr<?ori 113 
comes in contact with the ©articles of sand mot* easily, 
thereby allowing the hydrocarbons to be extracted by the 
Freon 113 solvent more efficiently. Recovery rates and 
analytical data are oresented in Tables 2, 3. and 4 for a 
variety of compounds. 

Table 1. 
Hydrocarbon Recovery Data (or Sand vs Sell Matrices 

Hydrocarbon Matrix Percent Standard 
Type Type Recovered (%) Deviation 

Used No. 2 Sand 88 4% 0.30 
Fuel Oil Soil 63.7% 1.20 

Usedi0W-40 Sand 782% 1.12 
Mobil Oil Soil 74.2% 0.66 

Weathered Sand 85.8% 2.38 
Gas (50%) Soil 71.8% 1.40 

Table 2. 
50% Weathered Unleaded Gasoline Data (or Sand and Soil Matrices 

Sand Matrix Soil Matrix 
Prepared ppm (rom Percent ppm from Percent 
Standard Absorbance Calibration Recovered Absorbance Calibration Recovered 

(ppm) 1 A Curve <%) 1 A Curve (%) 

102 0.0780 88 86.3% 0.0660 74 - 72.5% 
205 0.164 132 88.8% 0.124 139 67.8% 
«09 0.314 348 . 85.1% 0.256 285 69.7% 
512 0.384 425 83% 0.358 396 77.3% 

Avg: 85.8% Avg: 71.8% 

Table 3. 
10W-40 Mobil Motor Oil Data (cr Sand and Soil Matrices 

Sand Matrix Soil Matrix 
Prepared ppm from Percent ppm (rom Percent 
Standard Absorbance Calibration Recovered Absorbance Calibration Recovered 

(ppm) 1 A Curve (%) 1 A , Curve (%) 

52 00552 42 eo.8% 0.0532 39 75.0% 
105 0.103 80 76.2% 0.104 75 72.4% 
315 0.341 248 78.7% 0.316 234 74.3% 
525 0.553 405 77.1% 0.540 395 75.2% 

Avg; 78.2% ,Avg: "4.2% 

Table 4. 
No. 2 Fuel Oil Data for Sand and Soil Matrices 

Sand Matrix Soil Matrix 
Prepared ppm from Percent ppm from Percent 
Standard Absorbance Calibration Recovered Absorbance Calibration Recovered 

(PP™) 1 A Curve (%> 1 A Curve (%) 

26 ~,— ,— 0.0220 16 61.5% 
51 0,0580 45 88.2% 0.0440 33 64.7% 
77 — 0,0600 46 59.7% 

102 . . . — — 0.0880 66 64.7% 
128 — 0.11Q 69 51.8% 
153 0.172 135 88.2% mm mm 

256 0.296 228 89.1% 0.216 165 64 3% 
512 0.535 450 87.9% 0.456 351 58.5 v0 

Avg: 88.4% Avg: 6 3 " 7C 
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Note 
The calibration curve that was, generated for (mg 
oiiy(kg Freon) is linear. This allows the user to set up 
a one point calibration curve. We suggest a ca'ibra-
tion point reoresentinc 500 ppm oil in Freon. This 
curve, although only a single point, will provide a 
ve"/ accurate calibration which will be the basis for 
bac'<-caicuia'iog the milligrams of hydrocarbon in 
the soii. 

One observation not noted in the analytical charts is the 
additional percent recovery achieved by performing a 
secondary extraction of the soil. The second extraction 
st»o requires shaking for five additional minutes. Although 
this step dees increase the recovery rate, the significance 
of the second extraction may not be necessary if the user 
susoects she samcie to be highly contaminated, 

Finally, t*e volatility of the petroleum hydrocarbons was 
compared. The results indicate that each of the three hy
drocarbons contains only a small fraction of volatile com
ponents. This suggests that to analyze the sample 
properly, an extraction procedure must be carried cut. 

CONCLUSION 
The MIRAN 1FF and MIRAN IACVF Portable Spectropho
tometers are effective tools for screening soil samples for 
TPH. An extraction technique is a cost effective method of 
detection for identifying the presence of nonvolatile hy
drocarbons, With the ever increasing need for fast and 
reliable analytical Information, the analysis of samples at 
the site not only provides fast and reliable information, but 
will immediately save the client and consultant money by 
making more efficient use of excavation equipment and 
personnel. The screening method described in this docu
ment will provide that information, 

REFERENCES 
D. DeAngeiis. Mobil Oil Corporation; 
Manual of Sampling and Analytical Methods 
for Petroleum Hydrocarbons in Ground Water and Soil; 

American Petroleum Institute Publication No. 4449 
Health and Environmental Sciences Department. 
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SCREENING OF TOTAL PETROLEUM HYDROCARBONS IN SOIL 
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ABSTRACT 

Field screening for non-volatile organic compounds is a much 

needed tool for hazardous waste site investigators. I t not 

only delivers real time answers which can help to develop a 

remediation scheme in a more timely fashion, but i t also saves 

a great deal of money for the owners of the site in the way of 

consulting costs, unnecessary removal of soil, and downtime. 

The method presented here is not meant to replace the valuable 

tool of organic vapor analyzers, but instead is meant to 

provide a method to enhance the entire process. The method is 

designed for use by unskilled technicians as well as highly 

technical experts and i t is meant to be performed in a field 

vehicle. The method is a solid-liquid extraction using Freon 

113. The extracted solution of Freon 113 and hydrocarbon is 

analyzed by a small portable infrared spectrophotometer. .. The 

amount of equipment is^limited and the run time of a single 

analysis is about 20 minutes, sample time can be 

significantly reduced by employing a mechanical shaker. 

Analytical results have been achieved which produce a recovery 

rate of between 64% and 38% depending on the matrix and 

hydrocarbon of interest. Analysis of the costs associated 

with the screening method indicates that the costs of start-up 

and labor are covered after the analysis of as few as 4 5 

samples. 



INTRODUCTION 

Contaminated soil is present at many industrial and commercial 

sites. I t is the job of regulatory agencies, plant personnel, 

environmental consultants, and hazardous materials (HAZMAT) 

personnel to assess the sites in an accurate and efficient 

manner. 

To accurately evaluate samples that have been substantially 

weathered or samples that contain a significant portion of 

non-volatile hydrocarbons a method other than headspace 

evaluation needs to be instituted. 

The other issue that is at the top of the l i s t of a l l the 

concerned parties is the timeliness. Sending samples to 

analytical labs generally takes 2 weeks. There is always the 

option of priority testing but the costs are generally 

doubled. 

A method has been devised which employs the basic techniques 

of EPA Method 418.1 (Petroleum Hydrocarbons, Total 

Recoverable) which is a Freon 113 extraction from a liquid 

sample followed by infrared analysis. 

The method that will be discussed here represents a Freon 113 

extraction of soil followed by infrared analysis. The method 

is designed for use by personnel with l i t t l e or no chemistry 
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background and uses a limited number of supplies. The 

analytical methodology requires the use of a small portable 

infrared spectrophotometer. The MIRAN IFF from The Foxboro 

Company, Foxboro, Massachusetts was used for the experiments 

discussed within this paper. The Miran IFF can be powered by 

a DC inverter. Inverters are lightweight and inexpensive. 

FIELD ANALYSIS 

The percent recovery for each hydrocarbon i s dependent upon 

the matrix, Lot No. of Freon 113, and the extraction time. 

Test samples were prepared using various concentrations of 

each hydrocarbon in sand and in s o i l matrices. The procedure 

used to extract the hydrocarbons with Freon 113 varies 

slightly depending on the condition of the matrix. A damp or 

wet matrix requires 3 to 5 grams of anhydrous sodium sulfate 

to be added to the f i l t e r system or reaction vessel. 

Additional anhydrous sodium sulfate may be needed for the wet 

matrices. I f there i s a distinct water layer in the sample, 

then the pH should be checked and adjusted to a pH of 2 or 

lower by using hydrochloric acid (50% by volume). Non-

petroleum hydrocarbons (decaying vegetation, for example) may 

be present in the samples. These more polar hydrocarbons can 

be separated by adding 3 to 5 grams of s i l i c a gel to the 

extract solution just prior to measuring i t s absorbance. For 

the purposes of this report, dry s o i l and sand samples were 

used and negligible interferences were encountered from non-



petroleum hydrocarbons. All joints/seals involved in the 

extraction process should have 1 to 2 wraps of 1/2 inch teflon 

tape to reduce sample loss error. All glassware, glass 

wool, and fi l t e r paper should be rinsed with clean solvent 

prior to their use in a particular step. The following is a 

l i s t of equipment needed. 

EQUIPMENT | -J'J-" 

1. Reaction vessels 
8 OJ. or 16 oz. bottles with teflon lined caps 
(1/analysis) 

2. Scale: accurate to +/- 0.1 grams and having minimum 
capacity of 500 grams 

3. Ring stand with clamps 
4. Nalgene funnel 10 cm 
5. Whatman #41 filte r circles: 15cm 
6. Glass wool 
7. Graduated cylinder: 100ml 
8. Teflon tape 
9. S i l i c a l gel: Grade 922 - 20Q mesh (3-5g/analysis) 
10. Anhydrous sodium sulfate: (3-5g/analysis) 
11. Hydrochloric acid: 50% by volume (0.5ml/analysis) 
12. Portable infrared spectrophotometer 

PROCEDURE 

1. Collect a 20 gram sample of the contaminated soil/sand in 

a reaction vessel and add 20 ml of Freon 113. Mix for 15 

seconds and vent the vessel, then continue mixing for 10 

minutes. 

2. Slowly decant the extract, through the larger fil t e r 

paper and glass wool plug into a volumetric container. 

3. Add 2 0 n\i additional solvent to the vessel, mix for 5 

minutes, and then slowly decant as in step 2 above. Combine 
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the extracts. 

4. Wash the funnel system by pouring two aliquots of clean 

solvent (3-10 ml) through the f i l t e r paper and glass wool. 

Collect the washings in the same volumetric as the extract and 

then bring to f i n a l volume by adding clean solvent directly to 

the volumetric container. 

5. Measure the absorbance of this solution using an infrared 

spectrophotometer. 

6. From the calibration curve, determine the correspopnding 

ppm reading (mg hydrocarbons/kg Freon 113) of the sample. 

7. Convert the reading from the .calibration curve to the 

actual concentration of petroleum hydrocarbons in the s o i l 

from the s i t e . Use Equation 1. 

CALCULATION 

The fin a l analysis of TPH i s made in Freon 113. The 

calibration data from the calibration curve i s central to 

calculating the concentration of TPH in the s o i l . The user 

w i l l be essentially back calculating the TPH in s o i l 

concentration form the calibration curve. 

There are several variables involved in the sample formula. 

The formula i s as follows: 



• TABLE 1 
CALIBRATION CURVE DATA 

used iow-40 
Mobil Motor Oil 

50% Weathered 
Unleaded 
Gasoline 

Filtered 
No. 2 Fuel Oil 

i 

Prepared 
Standard 
(PPM) 

Measured 
Absorb. 

(IA) 

Prepared 
Standard 
(PPM) 

Measured 
Absorb. 

(IA) 

Prepared 
standard 
(PPM) 

Measured i 
Absorb. 1 

(IA) | 
- - - 13 ! .005 ] 

.076 - 26 .009 

1 105 .152 102 | .100 51 .017 

» 210 .300 205 I .192 102 .034 

1 315 .444 307 I .284 153 .051 

420 .584. 409 | .376 204 .067 

525 .724 512 J .464 256 .084 

The above chart represents the analytical information generated when 
creating the calibration curves for the three types of hydrocarbons. 
The graphical representations are. shown below. The MIRAN IFF was 
operated in the IA range setting. 

MIP.AN IFF CALIBRATION CURVE MlftAN 1 Tf CALIBRATION CURV£ 



C * V * D 
TPHppm (mgTPH/kgsoil) » [1] 

W 

C •• Concentration of TPH from th« curve (mgTPH/kgFreon) 
V - volume of Freon used (ml) 
D = Density of Freon 113 (1.564 g/ml) 

W * Weight of the soil (g) 

From the formula i t is shown that the user must accurately 

record the weight of the soil used and the final volume of the 

Freon 113 used. 
TABLE 2 

HYDROCARBON RECOVERY DATA 

Hydro
carbon 
Type 

Matrix 
Average 
Percent 
Recovery 

Standard j 
Deviation 

No. 2 Sand 88.4% 0.30 

Fuel Oil Soil 63.7% 1.20 

| Used 10W-40 Sand 78.2% 1.117 

1 Mobil Oil Soil 74.2% 0.66 

| Weathered Sand 85.8% 2.38 

I Gas (50*) Soil 71,. 8% 1.40 

This chart represents average recovery rates for various matrices. 
The recovery rates were generated with the MIRAN IFF and were analysed 
via the described screening method. 

DISCUSSION 

The differing recovery rates for sand versus soil matrices is 

primarily due to the porosity of the matrix. The sandy 

mixtures will provide a greater degree of extraction 

capability. In rough terms, the Freon 113 comes in contact 

with the particles of sand more easily, thereby allowing the 

hydrocarbons to be extracted by the Freon 113 solvent. 



I t should also be noted that the calibration curve that was 

generated for mg oil per mg Freon is linear. This allows the 

user to set up a one point calibration curve. We suggest a 

calibration point representing 500ppra hydrocarbon in Freon. 

This curve, although only a single point, will provide a very 

accurate calibration which will be the basis for back-

calculating the concentration of hydrocarbons in the soil. 

One observation not. noted in the analytical charts is the 

additional gain achieved by performing a secondary extraction 

of the soil. The second extraction step requires shaking for 

5 additional minutes. Although this step does increase the 

recovery rate, the significance of the secondary shaking is 

questionable. Obviously for a user who believes the soil to 

be highly contaminated, a secondary extraction is not 

necessary. The extraction with the f i r s t volume will put the 

TPH concentration over the limit. ' 

EQUIPMENT PRICES 

The user will need only a few limited non-disposable items The 

disposable items generally are inexpensive and should provide 

the users a long period of use before replenishing the supply. 

NON-DISPOSABLES 

1. A portable infrared spectrophotometer complete with 

sturdy base, cuvette holder, and cuvette. A system 
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similar to tha MIRAN IFF or MIRAN IACTF from The Foxboro 

Company, Foxboro, MA is suitable. The price for the unit 

is approximately $4,300. 

A beam balance that can measure accurately to O.lg with a 

range up to 500g is suitable. The price for a unit in 

this range is approximately $100. 

An inverter to change the DC power source of a vehicle 

battery to the required AC power of the MIRAN 

spectrophotometer. The price for a unit in this range is 

approximately $60. 

OPTIONAL: Mechanical shaker - that holds up to 4 flasks 

for more efficient use of the time will cost 

approximately $550. 

Graduated cylinder will be needed for measuring Freon 

113. A 100 ml Nalgene graduated cylinder will cost 

approximately $8. 

Beakers will be needed for mixing the s i l i c a gel. A box 

of twelve 100 ml beakers will cost approximately $25. 

Supports and clamps for holding funnels. A support end a 

ring stand will cost approximately $30. 
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8. Funnels for pouring and filtering solutions will be 

needed. A package of 6 funnels will cost approximately 

$10. 

DISPOSABLES 

1. Sample jars with teflon lined lids. The volume of the 

jars should be preferably 500ml (250ml will also work). 

These jars are reusable i f the user washes them and then 

bakes them to drive off residual hydrocarbons. The price 

for a case of 250ml bottles (48 bottles per case) is 

approximately $70. 

2. Freon 113 is used in a quantity of approximately 80-100ml 

per run. A 4 lite r jug will provide enough sample for 

40-50 analyses. This includes using Freon for blanks and 

rinses. The price for a 4 li t e r jug is approximately 

$100. 

3. Silica gel is used to remove polar hydrocarbons (mostly 

biological hydrocarbon such as fats, waxes, vegetable 

oi l s ) . The substance is a powder and 250 grams costs 

about $50. This should be enough to last for 

approximately 80 analyses. 

4. Sodium sulfate~anhydrous is a reagent used to remove 

trace amounts of water. The substance is a powder and 



250 grams costs about $20. 

5. Filter paper is required to f i l t e r the liquid from the 

soil and for filtering the solvent through the anhydrous 

sodium sulfate. A case of 1000 sheets will cost 

approximately $20. 

COSTS 

As with any new procedure or piece of equipment, the costs 

need to be compared to the benefits that are to be realized 

from the change. This section of the report will attempt to 

show a l l the costs associated with performing the analysis 

described in this paper. 

DISPOSABLE COSTS 

The cost for items that will wear out or chemicals that will 

be consumed is approximately $260. This i n i t i a l outlay will 

cover the analysis of 40-50 analyses. For an additional $170 

the user will have enough supply to double the number of 

samples to analyze. The disposable cost breaks down to $6.50 

per sample. 

NON-DISPOSABLE COSTS 

The cost for a l l non-disposable items, items that can be 

reused, is approximately $4,600. If the user chooses to 

purchase a mechanical shaker which can be used to shake up to 
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4 flasks at a time, th* efficiency of performing analyses in 

the field will be dramatically increased. The cost will 

increase to $5,200. 

LABOR COSTS 

Generally environmental consulting firms like to have each 

member of their staff approach a billable rate of $75 per 

hour. Therefore, this will be the associated labor cost that 

will be applied to the overall cost analysis. 

Each analysis takes approximately 20 minutes i f the analysis 

is being done one at a time. That i s , the user is carrying 

out the entire analysis of one sample prior to starting 

another. This breaks the labor cost down to approximately 

$2 5 per sample. 

Under most circumstances the user will be analyzing multiple 

samples and will, therefore, be using an automatic shaker. By 

using an automatic shaker the analytical time is reduced to 

approximately 12 minutes per analysis. The labor rate is, 

therefore, reduced to $15/sample. The total variable cost 

(labor plus materials) is $21.50 per sample. 

BREAK-EVEN ANALYSIS 

The goal of this method is to avoid taking samples to a lab 

that are over the state defined action limit or well below the 



action limit. Therefore, any analysis that is done needs to 

be based on the savings that are generated from not taking 

samples to a laboratory. A typical environmental lab will 

charge $80-$100 for Method 9073 or Method 418.1 (TPH analysis 

in soil via IR). The price of $80 will be the base price used 

for the analysis. The Break-Even Volume is calculated as 

follows: 

FC + TVC (X) 
• = X C23 

FC - Fixed Cost: $5,200 
TVC « Total Variable Cost/Sample 

(labor & materials) $21.50 
X - Break-Even Volume 
s =» savings generated 

(labcost-TVC): $58.50 

For our example: 

$5200 + $21.5 X 

$58.50 
X X = 141 samples 

In many cases lab analyses are required on a priority basis. 

Although most labs provide a sliding scale, 48 hour turnaround 

generally carries a 100% surcharge. In these cases the Break-

Even Volume is significantly decreased. Using the above 

formula the Break-Even Volume i s : 



$5200 + $21.5 X 

• X X «• 45 samples 
($160-$21.50) 

The user can also calculate the Break Even Volume based on a 

combination of priority cases and normal turnaround cases. In 

this example we will assume 25% require priority treatment of 

48 hours and 75% require normal treatment. The Break-Even 

Volume equation now becomes: 

.25($160-$21.50) + .75($80-$21.50) 

CONCLUSION 

The use of a portable spectrophotometer for field analytical 

screening of Total Petroleum Hydrocarbons is an extremely 

valuable tool for identifying sources of non-volatile 

hydrocarbons at contaminated sites. The method of solid-

liquid extraction is the only true means of identifying high 

boiling or non-volatile organics. 

The equipment required to perform the analysis of TPH in soils 

is limited, making the analysis a l l the more easily performed 

in a field vehicle. The analytical time required to perform 

the analysis can be significantly reduced by using a portable 

shaker. Actually the time associated with each analysis can 

be significantly reduced by decreasing the shaking time for 

each sample. Analytical work has been done which indicates 

$5,200 + $21.50 X 
m X X * 92 samples 
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El Paso 
Oil COHSErV H DIVISION 

HC.'- « CU P. O. BOX 1492 
EL PASO, TEXAS 79978 

Natura l G a s C o m p a n u _ r . . , » . n n r i PHONE: 915-541 -2600 

'Qi FED siH 3 

February 21, 1991 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

Re: Contamination at Manana-Mary Wheeler #1E 
Gas Well Site. Flora Vista, New Mexico 

Dear David: 

El Paso Natural Gas Company ("El Paso") recognizes 
that the New Mexico O i l Conservation Division ("OCD") 
has the j u r i s d i c t i o n necessary to demand that El Paso 
and a l l other responsible parties remediate the s i t e of 
the Manana-Mary Wheeler #1E gas well located i n Unit M 
(SW/4, SW/4) Section 23, Township 30 North, Range 12 
West, NMPM, San Juan County, New Mexico. Further, 
El Paso recognizes that OCD has the power to enforce 
such a requirement through a properly issued order. 

Based on OCD's authority to require El Paso to 
conduct the necessary cleanup a c t i v i t i e s , El Paso i s 
prepared to do so. Weather permitting, El Paso w i l l 
begin cleanup a c t i v i t i e s less than one month from the 
time El Paso receives OCD's w r i t t e n acknowledgement that 
El Paso's remediation plan, contained herein, i s 
s u f f i c i e n t and adequate to accomplish the required 
remediation. 

In response to your demands that remediation be 
conducted at t h i s s i t e , El Paso w i l l cleanup the 
contamination at the Manana-Mary Wheeler #1E gas well 
near Flora Vista, New Mexico according to the following 
procedures: 

1. The reserve p i t and the area of s o i l v i s i b l y 
stained by hydrocarbon w i l l be excavated u n t i l 
a l l of the v i s i b l y stained s o i l i s removed or 
to one foot below groundwater, whichever i s 
most e f f i c i e n t . Said area was delineated 
during the s i t e investigation study. A " s t r i p 
mining" approach w i l l be used, i n which clean 
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Mr. David Boyer 
February 20, 1991 
Page 2 

overburden s o i l i s removed and stockpiled p r i o r 
to excavation of the underlying stained s o i l . 

2. The excavation w i l l begin up gradient. 
Overburden to a depth of four to f i v e feet, or 
u n t i l hydrocarbon stained s o i l i s encountered, 
w i l l be removed and stockpiled for reuse as 
f i n a l b a c k f i l l after the remediation i s 
complete. Only clean overburden s o i l w i l l be 
stockpiled and used for b a c k f i l l . Any clean 
s o i l mixed with stained s o i l w i l l not be used 
for b a c k f i l l . 

3. Before commencing the excavation a c t i v i t i e s , 
El Paso w i l l remove a l l i t s a n c i l l a r y equipment 
from the s i t e . After the remediation i s 
complete, El Paso w i l l r e i n s t a l l i t s a n c i l l a r y 
equipment. 

4. In order to assure worker safety and access to 
the s i t e , the operator must perform the 
following: 

a. shut-in the gas well for the duration of 
the excavation a c t i v i t i e s ; 

b. remove the operator's a n c i l l a r y production 
units (e.g., the separator and storage 
tank) pr i o r to excavation a c t i v i t i e s ; 

c. assure that the house located near the 
well which presently receives gas d i r e c t l y 
from the Manana-Mary Wheeler #1E well i s 
provided substitute gas service during the 
shut-in period. 

I f the operator refuses to perform the above 
a c t i v i t i e s , El Paso may seek OCD's assistance 
to achieve the above. 

Once the excavated area has been b a c k f i l l e d , 
the operator may return i t s a n c i l l a r y units and 
metering equipment to the appropriate locations 
and place the gas well back i n service. 

5. El Paso understands that buried tanks i n s t a l l e d 
after the remediation i s complete must be 
equipped with leak detection monitors and a l l 
above ground tanks must be set on concrete pads 
with curbing. 
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6. To augment the clean overburden which w i l l be 
placed back into the excavated area, a borrow 
s i t e with coarse-grained sand w i l l be 
designated. Most l i k e l y , the borrow s i t e w i l l 
be near Ballard Plant, which i s also the 
disposal s i t e for the contaminated s o i l . Once 
a borrow s i t e i s designated, El Paso w i l l 
n o t i f y OCD as to the site's location and a 
representative sample of the borrow material 
w i l l be provided. 

7. A small amount of ground water w i l l probably be 
encountered. However, any water observed to 
have a hydrocarbon sheen w i l l be removed during 
excavation. A portable pump w i l l be used to 
pump the water from the excavation area during 
s o i l removal. The water w i l l be discharged 
into tank trucks and taken to the lined pond at 
El Paso's Kutz Plant. 

8. In the event i t becomes necessary to excavate 
below the water table, the saturated s o i l w i l l 
be placed i n dump trucks. The dump truck 
tai l g a t e s w i l l be pinned and the beds t i l t e d 
over troughs designed to c o l l e c t and separate 
the hydrocarbon/water mixtures draining from 
the saturated s o i l . This procedure w i l l r esult 
i n e f f e c t i v e drainage of the wet s o i l and 
avoidance of any leakage during transport. The 
collected water w i l l be trucked to the lined 
pond at Kutz Plant or some other l e g a l l y 
permitted disposal s i t e . 

9. Absorbent pads w i l l be available on s i t e to 
f a c i l i t a t e the capture of any free-phase 
hydrocarbons. 

10. The water from the excavated area w i l l be 
pumped into water trucks and hauled to the Kutz 
lined pond or some other l e g a l l y permitted 
disposal s i t e . In accordance with OCD 
recommendations the Kutz pond l i n e r was 
inspected for leaks, tears, etc. and none were 
found. 

A containment "sweep" w i l l be available at the 
Kutz pond. I f necessary, the sweep w i l l be 
used to move and capture any free-phase 
hydrocarbons i n the pond. The hydrocarbons 
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w i l l then be collected i n a pump truck and 
transported to the Blanco Plant for recycling. 

11. Hydrocarbon stained s o i l w i l l be removed to 
Ballard Station and spread i n six inch l i f t s . 
The s o i l w i l l be disced twice a week for the 
duration of the excavation a c t i v i t i e s . After 
excavation i s complete, random samples of the 
disced s o i l w i l l be collected and analyzed for 
TPH and BETX to ensure aeration. I f the TPH, 
BETX or benzene exceed 100 ppm, 50 ppm or 10 
ppm, respectively, the s o i l w i l l be disced 
u n t i l the sample results do not exceed the 
above l i m i t s . 

12. A temporary trench w i l l be constructed down 
gradient of the excavation area to serve as an 
observation trench. The observation trench 
w i l l provide visual v e r i f i c a t i o n that f l o a t i n g 
hydrocarbons are removed during the excavation 
process. In addition, the trench w i l l allow 
natural v o l a t i l i z a t i o n of any remaining 
dissolved hydrocarbons. An agitator w i l l be 
in s t a l l e d i n the trench to act as a f i n a l 
treatment " a i r stripper" and aeration system. 
The agitator w i l l be kept i n use for a short 
period (60 - 90 days) after s o i l remediation i s 
complete to allow flushing of the replacement 
s o i l . While the trench i s open, water samples 
w i l l be collected at seven day inter v a l s during 
excavation and more often i f a hydrocarbon 
sheen i s observed and at t h i r t y day in t e r v a l s 
once remediation i s complete. The samples w i l l 
be analyzed for BETX. 

13. A l l OCD monitoring wells w i l l be removed. In 
addition, a l l El Paso monitoring wells i n the 
excavation area w i l l be removed. 

14. After remediation i s complete, well S-l w i l l be 
pumped for 72 hours and sampled. Every t h i r t y 
days thereafter, S-l w i l l be pumped for 72 
hours and sampled. This w i l l continue for a 
period of six months. I f the sample results 
are s a tisfactory, no additional sampling w i l l 
be performed. The water from S-l w i l l be 
discharged into the f i e l d west of the location. 
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15. The necessity for additional monitoring wells 
w i l l be evaluated mutually by El Paso and OCD 
afte r remediation a c t i v i t i e s are complete and 
sample results received. 

16. Either an alternate source of water or a 
replacement water well w i l l be provided for the 
community of Flora Vista. Water Well S-l w i l l 
be capped and abandoned and any replacement 
well w i l l be located downstream of the la s t 
well i n the existing well f i e l d . 

El Paso's actions taken i n response to your demands 
to remediate the Manana-Mary Wheeler #1E gas well s i t e 
should not be construed as a waiver of i t s rig h t s to 
contribution from other responsible parties. 

I f you have any questions with regard to t h i s plan, 
please f e e l free to contact me or Jamye Boone Ward. 

Very t r u l y yours, 

Thomas D. Hutchins 
Manager, North Region 
Engineering 

WPPENV32:3 



• STATE QF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

January 11, 1991 

BRUCE KING 
GOVERNOR 

CERTIFIED MAIL 
RETURN RECEIPT NO. P918-402-436 

POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800 

Mr. Thomas D. Hutchins, Manager 
North Region Compliance Engineering 
El Paso Natural Gas Company 
P.O. Box 1492 
El Paso, TX 79978 

Re: Site Investigation/Remediation for the 
Manana-Mary Wheeler #1E Gas Well 
Flora Vista, New Mexico 

Dear Mr. Hutchins: 

On December 27, 1990, I met with you and other representatives of EPNG, and Mr. 
William Carr representing Manana Oil, to discuss remediation at the above site. At that 
time an undated draft document entitled "Replacement Water Well Option" was presented 
to OCD for review and comment. The draft proposal was discussed with me during the 
meeting and has also been reviewed by other staff members. This letter transmits our 
agency's comments and requirements on the proposal. Comments are numbered as 
presented in the draft proposal. 

1. The lower boundary depth of six feet is approximate. The actual depth to 
which evacuation will be performed is dependent on the presence of 
hydrocarbon; at some locations it may exceed six feet. Likewise, 
hydrocarbons may be present for some distance beneath the water table and y 
be released during excavation. If hydrocarbons do exist beneath the water 
table, soil and hydrocarbons need to be excavated as discussed in Item #7. 

2. As discussed at the meeting, it is necessary to remove the reserve pit. Also, 
due to previous investigative digging and trenching, overburden may not be J 
clean since the trenches were not backfilled in any particular sequence. 



3. Leak detection will be required on all condensate or produced water storage 
tanks installed below or partially below grade. Above grade tanks should be 
placed on a pad such that bottom leaks are detected at the edge of the pad. 
Submit plans and specifications for all storage units to OCD prior to 
reinstallation. 

4. Propose a procedure if the random samples show high TPH or BTEX. Are 
the pits to remain open to await receipt of the test results? If they are 
closed and results are high, what action is proposed? (A possible solution 
is portable onsite sampling/detection equipment calibrated for the known 
constituents. Laboratory testing would only be used for final confirmation 
of field tests.) 

5-9. Acceptable. 

10. At the conclusion of discing, hydrocarbon levels of the random soil samples 
analyzed for TPH, total BTEX and Benzene, should not exceed 100 ppm, 
50 ppm and 10 ppm, respectively (UST standards). 

11. OCD requests that the observation trench be sampled only for BTEX and 
conductivity at the beginning of the excavation and at seven day intervals 
during active site work, or if floating hydrocarbons or hydrocarbon sheens 
are observed. Upon completion of work, samples will be taken at thirty day 
intervals until closure. 

12. Accepted. 

13. During the 30-day period of testing Well S-l, how will the water be disposed? 
Disposal into a water course or surface water body requires an NPDES 
permit. Although I believe that quality will not be a problem, EPNG should 
perform some physical observation of the pumped water and note color, 
turbidity, odor, and taste. If any significant deterioration is observed, 
pumping should cease and OCD notified. 

14. It is likely that some monitoring wells will be necessary to monitor at least 
one complete seasonal cycle. However, long term use of these wells will be 
necessary if water wells continue to supply the water system, but sampling 
would be infrequent. Final decisions on numbers, locations and sampling can 
await completion of remedial actions. 

15. This item is dependent on separate negotiations between the parties and not 
part of OCD's required remediation. 



Based on these comments, you are requested to present a revised proposal to OCD within 
thirty (30) days of receipt of this letter. Review of final plans and approval of remediation 
procedures will allow the cleanup to begin in late winter this year as planned. 

If you have any questions on this letter, please contact me at (505) 827-5812. 

Sincerely, 

DAVID G. BOYER, Hydrogeologist 
Environmental Bureau Chief 

DGB/dp 

cc: David Catanach - OCD 
OCD District Office - Aztec 
John Eichelmann, EPNG 
William Carr, Campbell & Black 
Perry Pearce - Montgomery & Andrews 
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REPLACEMENT WATER WELL OPTION 

Mr. David Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
State Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504 

SUBJECT: S i t e Investigation/Reaediation for the Manana -
Mary Wheeler #1E Gas Well S i t e i n F l o r a V i s t a , 
Nev Mexico 

Dear Mr. Boyer: 

The f o l l o w i n g o u t l i n e s the proposed procedures and p l a n f o r the 
remediation a c t i v i t i e s a t the subject w e l l s i t e . 

1. A 15,000 square f o o t area o f v i s i b l y hydrocarbon s t a i n e d 
s o i l w i l l be excavated t o a depth o f about s i x f e e t . The 
area was delineated during the s i t e i n v e s t i g a t i o n study. 

A " s t r i p mining" approach w i l l be adopted, whereby clean 
overburden i s removed and s t o c k p i l e d p r i o r t o excavation of 
the u n d e r l y i n g hydrocarbon stained s o i l . The upper boundary 
of the hydrocarbon zone should be co i n c i d e n t w i t h the high 
water l e v e l . The lower boundary of the zone i s expected t o 
be approximately s i x f e e t below grade as discussed w i t h your 
s t a f f . 

2. The e x c a v a t i o n w i l l b e gin up g r a d i e n t . Overburden t o a 
depth o f f o u r t o f i v e f e e t , or u n t i l hydrocarbon s t a i n e d 
s o i l i s encountered, w i l l be removed and s t o c k p i l e d f o r 
reuse as f i n a l b a c k f i l l a f t e r the remediation i s completed. 

3. For saf e t y and access measures, the gas w e l l w i l l be s h u t - i n 
f o r the d u r a t i o n of the excavation p o r t i o n of the remedia
t i o n e f f o r t . A l l a n c i l l a r y p r o d u c t i o n u n i t s , such as the 
separator and f i b e r g l a s s storage tank w i l l be removed p r i o r 
t o i n i t i a t i n g excavation o p e r a t i o n s . The meter house and 
meter run w i l l also be removed. Once the excavated area has 
been b a c k f i l l e d , these u n i t s w i l l be r e t u r n e d t o t h e i r 
l o c a t i o n s and the gas w e l l w i l l be returned t o se r v i c e . 

4. S o i l from the bottom o f t h e e x c a v a t i o n w i l l be randomly 
sampled f o r TPH and BETX. The excavation w i l l take approxi
mately twenty working days. 

5. To augment th e c l e a n overburden t h a t w i l l be p l a c e d back 
i n t o t h e e x c a v a t i o n area, a borrow s i t e w i l l be l o c a t e d 
where clean, coarse-grained sand can be obtained. We would 
l i k e t o i d e n t i f y a borrow s i t e near B a l l a r d P l a n t , t h e 
disposal s i t e f o r the contaminated s o i l . Once a borrow s i t e 



i s l o c a t e d , OCD w i l l be n o t i f i e d of the l o c a t i o n and a 
representative sample of the borrow material w i l l be provid
ed. 

6. s i n c e the excavation depth i s estimated to be about s i x 
feet, we anticipate a small amount of water w i l l be encoun
tered. A portable pump w i l l be used to pump the water from 
the excavation area during s o i l removal. 

7. I f i t i s possible to excavate the en t i r e hydrocarbon zone 
without reaching the water t a b l e , the problem of water 
handling and disposal w i l l not be an issue. 

However, in the event i t i s necessary to excavate below the 
water table, the saturated s o i l s w i l l be placed into waiting 
dump trucks. The dump truck t a i l g a t e w i l l be pinned and the 
bed t i l t e d over a trough designed to c o l l e c t and separate 
the hydrocarbon/water mixtures that drain from the saturated 
s o i l . This procedure w i l l r e s u l t i n effective drainage of 
the wet s o i l s and avoidance of any leakage during transport. 
The collected hydrocarbon contaminated water w i l l be trucked 
to the lined pond at Kutz Plant or a permitted disposal 
s i t e . 

8. i t i s not a n t i c i p a t e d that large volumes of hydrocarbons 
w i l l be liberated. However, absorbent pads w i l l be a v a i l 
able on s i t e to f a c i l i t a t e the capture of any free-phase 
hydrocarbons. 

9. The water from the excavation area w i l l be pumped into water 
trucks and hauled to the lined pond or a permitted disposal 
s i t e . i n accordance with OCD recommendations the Kutz pond 
l i n e r was inspected for le a k s , t e a r s , e t c . and none were 
found. 

A containment "sweep" w i l l be on s i t e at the Kutz pond. The 
sweep w i l l be used to move and capture any free-phase hydro
carbons to one side of the pond. The hydrocarbons w i l l be 
c o l l e c t e d i n a pump truck and transported to the Blanco 
Plant for recycling. 

"TO. Hydrocarbon contaminated s o i l w i l l be removed to B a l l a r d 
S t a t i o n and spread i n s i x inch l i f t s . The s o i l w i l l be 
dis c e d twice a week for the duration of the excavation 
a c t i v i t i e s . Random samples w i l l be co l l e c t e d and analyzed 
for TPH and BETX to ensure aeration was successful. 

11. A temporary trench w i l l be constructed j u s t down gradient of 
the excavation area to serve as an observation trench. I t 
w i l l provide v i s u a l v e r i f i c a t i o n that no floating hydrocar
bons escaped during the excavation process. I t w i l l also 
allow natural v o l a t i l i z a t i o n of any remaining dissolved 



hydrocarbons. An agitator w i l l be i n s t a l l e d i n the trench 
to act as a f i n a l treatment " a i r s t r i p p e r " and aeration 
system. I t w i l l be kept in use for a short period (60 - 90 
days) after s o i l remediation i s completed to allow flushing 
of the replacement s o i l . 

12. A l l former NMOCD monitoring w e l l s w i l l be removed. I n 
addition, a l l EPNG monitoring wells i n the excavation area 
w i l l be removed. 

13. After remediation, well S - l w i l l be sampled. The well w i l l 
then be pumped at rates representative of those used during 
the time when the well was used as a water production well. 
S - l w i l l be pumped for 30 days and then sampled immediately. 
The well w i l l then be shut in for a period of two weeks and 
again sampled. The groundwater samples w i l l be analyzed for 
BETX, TPH, pH, EC, sodium, calcium, potassium, magnesium, 
chloride, sulfate, n i t r a t e , carbonate and bicarbonate. 

14. The necessity for additional monitoring wells w i l l be as
s e s s e d w ith NMOCD a f t e r completion of the remediation 
project. 

15. A replacement water well w i l l be provided for Flora V i s t a to 
replace S - l . We w i l l provide the F l o r a V i s t a Municipal 
Water Users Association funds to d r i l l , complete and t i e i n 
a well and leave i t to the i r discretion to locate the well. 

We believe that the remediation plan outlined above w i l l r e s u l t 
in successful s i t e remediation. Most of the remediation require
ments discussed with your s t a f f and stated i n Mr. Catanach's 
l e t t e r dated July 18, 1990 w i l l be met a f t e r completion of the 
proj ect. 

Since groundwater i n much of the San Juan b a s i n i s known to 
exceed inorganic WQCC and/or USEPA standards regardless of the 
public water well's proximity to a natural gas production f a c i l i 
ty, we be l i e v e that the requirement for meeting WQCC or USEPA 
drinking water standards for inorganic contaminants i s beyond the 
scope of t h i s project. 

"We hope the remediation plan outlined above meets with your ap
proval. I f you have any questions regarding the remediation 
project, please c a l l me at (915) 541-3531. 

Sincerely, 

Thomas D. Hutchins 
North Region Compliance Manager 
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CAMPBELL 8 BLACK, P.A. 

L A W Y E R S 

J A C K M . C A M P B E L L J E F F E R S O N P L A C E 

B R U C E D . B L A C K S U I T E I - N O N O R T H G U A D A L U P E 
M I C H A E L B . C A M P B E L L 

W I L L I A M F. C A R R P O S T O F F I C E B O X 2 2 0 S 

B R A D F O R D C . B E R G E SANTA FE, NEW MEXICO 87504-2208 
M A R K F. S H E R I D A N 

T E L E P H O N E : ( S 0 5 ) 9 8 8 - 4 4 2 1 
W I L L I A M P. S L A T T E R Y 

T E L E C O P I E R : ( 5 0 5 1 9 8 3 - 6 0 4 3 

November 8, 1990 

HAND-DELIVERED 

Mr. David G. Boyer, Chief 
Environmental Bureau 
New Mexico Oil Conservation Division 

NOV 8 ISSO 
OIL CONSERVATION DIV. 

SANTA FE 
Energy, Minerals and Natural 

Resources Department 
State Land Office Building 
Santa Fe, New Mexico 87503 

Re: Contamination at Mary Wheeler No. 1-E Gas Well Site, Flora Vista, New 

Dear Mr. Boyer: 

This letter confirms our conversations of November 5, 1990 in which Perry Pearce and I 
advised you that negotiations were continuing between representatives of Manana Gas Inc. 
and El Paso Natural Gas Company concerning the above-referenced matter. It is our 
belief that progress is being made toward an agreement whereby action can be undertaken 
to remedy this situation, subject to OCD approval. 

The parties are reviewing information concerning the details of a proposed clean-up action 
and hope to meet again during the week of November 19, 1990 to conclude their 
negotiations and to finalize a proposal for your consideration. 

I will keep you advised of all further developments. 

WILLIAM F. CARR 
ATTORNEY FOR MANANA GAS INC. 
WFGmlh 
cc: Robert G. Stovall, Esq. 

W. Perry Pearce, Esq. 
Jayme Boone Ward, Esq. 

Mexico 
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CAMPBELL S BLACK, P.A. 

L A W Y E R S 

A C •< M . C A M P B E L L 

B R U C E D . B L A C K 

M i C - A E . B . C A M P B E L L 

W _ ;_ ! A M F, C A R R 

B R A D F O R D C . B E R G E 

M A R K r . S H E R I D A N 

W i _ _ - A M P. S L A T T £ R Y 

P A T R : C i A A . M A T T H E W S 

WJ6 16 5990 
ON. 

J E F F E R S O S . " J C E 

S U I T E I - H O N O R T * - G - A : A L U P E 

P O S T O F F I C E S O X 2 2 C 8 

SANTA FE, NEW MEXICO 87504-2208 

T E L E P H O N E : ( 5 0 S 1 9 8 8 - * 4 2 

T E L E C O P I E R : ( 5 0 S 1 9 8 3 - 6 0 4 3 

August 16, 1990 

HAND-DELIVERED 

Mr. David R. Catanach 
Deputy Director 
Oil Conservation Division 
New Mexico Department of Energy, 
Minerals and Natural Resources 

State Land Office Building 
Santa Fe, New Mexico 87503 

Re: Contamination at Manana-Mary Wheeler No. IE Gas Well Site, Flora Vista, 
New Mexico 

Dear Mr. Catanach: 

This letter confirms conversations which I had on this date with Mr. David Boyer and Mr. 
Bob Stovall of the Oil Conservation Division staff concerning the above-referenced matter. 

I have been retained to represent Manana Gas Inc. in this case and have been in 
negotiations with W. Perry Pearce, attorney for El Paso Natural Gas Company, concerning 
the clean-up of the above-referenced well site. We have scheduled a meeting between El 
Paso and Manana representatives on September 7, 1990 to review the plans that have 
been developed between the Oil Conservation Division and El Paso Natural Gas Company 
and discuss those actions necessary for a successful clean-up of this site. This meeting is 
scheduled on this date since certain key individuals are out of town until that time. 
Therefore, we will be unable to respond to your July 18th letter until after that date. 



Mr. David R. Catanach 
Deputy Director 
Oil Conservation Division 
New Mexico Department of Energy, 
Minerals and Natural Resources 

August 16, 1990 
Page Two 

Accordingly we request an extension until September 12, 1990 to respond to the Oil 
Conservation Division with an outline for a remediation plan. 

WILLIAM F. CARR \ 
WFGmlh 
cc: Mr. Ed Hartman, President 

Manana Gas, Inc. 
Post Office Box 14069 
Albuquerque, New Mexico 87191 

W. Perry Pearce, Esq. Hand-Delivered 
Montgomery & Andrews, PA 
325 Paseo de Peralta 
Santa Fe, New Mexico 87501 

t j David Boyer Hand-Delivered 
Environmental Bureau Chief 
State Land Office Building 
Santa Fe, New Mexico 87503 

Robert G. Stovall, Esq. Hand-Delivered 
General Counsel 
Oil Conservation Division 
State Land Office Building 
Santa Fe, New Mexico 87503 

Oil Conservation Division 
District I I I Office 
1000 Rio Brazos Road 
Aztec, New Mexico 87410 
Attn: Frank Chavez 
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CAMPBELL 8 BLACK, P.A. 
L A W Y E R S 

J A C K M . C A M P B E L L 

B R U C E D . B L A C K 

M I C H A E L B . C A M P B E L L 

W I L L I A M F. C A R R 

B R A D F O R D C . B E R G E 

M A R K F. S H E R I D A N 

W I L L I A M P. S L A T T E R Y 

P A T R I C I A A . M A T T H E W S 

J E F F E R S O N P L A C E 

S U I T E I - I I O N O R T H G U A D A L U P E 

P O S T O F F I C E B O X 2 2 0 8 

SANTA FÊ  NEW MEXICO 87504-2208 

T E L E P H O N E : ( 5 0 5 1 9 8 8 - 4 4 2 1 

T E L E C O P I E R : ( 5 0 5 ) 9 8 3 - 6 0 4 3 

August 16, 1990 

HAND-DELIVERED 

Mr. David R. Catanach 
Deputy Director 
Oil Conservation Division 
New Mexico Department of Energy, 
Minerals and Natural Resources 

State Land Office Building 
Santa Fe, New Mexico 87503 

Re: Contamination at Manana-Mary Wheeler No. IE Gas Well Site, Flora Vista, 
New Mexico 

Dear Mr. Catanach: 

This letter confirms conversations which I had on this date with Mr. David Boyer and Mr. 
Bob Stovall of the Oil Conservation Division staff concerning the above-referenced matter. 

I have been retained to represent Manana Gas Inc. in this case and have been in 
negotiations with W. Perry Pearce, attorney for El Paso Natural Gas Company, concerning 
the clean-up of the above-referenced well site. We have scheduled a meeting between El 
Paso and Manana representatives on September 7, 1990 to review the plans that have 
been developed between the Oil Conservation Division and El Paso Natural Gas Company 
and discuss those actions necessary for a successful clean-up of this site. This meeting is 
scheduled on this date since certain key individuals are out of town until that time. 
Therefore, we will be unable to respond to your July 18th letter until after that date. 

RECEIVED 

AUG 1 fi 1990 

OIL CONSERVATION DIVISION 
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Mr. David R. Catanach 
Deputy Director 
Oil Conservation Division 
New Mexico Department of Energy, 
Minerals and Natural Resources 

August 16, 1990 
Page Two 

Accordingly we request an extension until September 12, 1990 to respond to the Oil 
Conservation Division with an outline for a remediation plan. 

WILLIAM F. CARR \ 
WFC:mlh 
cc: Mr. Ed Hartman, President 

Manana Gas, Inc. 
Post Office Box 14069 
Albuquerque, New Mexico 87191 

W. Perry Pearce, Esq. Fland-Delivered 
Montgomery & Andrews, PA 
325 Paseo de Peralta 
Santa Fe, New Mexico 87501 

David Boyer Hand-Delivered 
Environmental Bureau Chief 
State Land Office Building 
Santa Fe, New Mexico 87503 

Robert G. Stovall, Esq. Hand-Delivered 
General Counsel 
Oil Conservation Division 
State Land Office Building 
Santa Fe, New Mexico 87503 

Oil Conservation Division 
District I I I Office 
1000 Rio Brazos Road 
Aztec, New Mexico 87410 
Attn: Frank Chavez 
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August 15, 1990 

Mr. David Catanach 
Deputy Director 
O i l Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico 87504 

Re: Contamination at Manana - Mary Wheeler No. IE 
Gas Well Site, Flora Vista. New Mexico 

Dear Mr. Catanach: 

We are i n receipt of your l e t t e r to Kenneth E. 
Beasley dated July 18, 1990, dealing with the 
contamination at the Mary Wheeler No. IE Well Site 
situated i n SW/4, SW/4, Section 23, Township 30 North, 
Range 12 West, NMPM, San Juan County, New Mexico which 
i s i n the v i c i n i t y of community of Flora Vista. 

As you know, El Paso Natural Gas Company has 
performed extensive study of the area surrounding the 
well s i t e but at t h i s time i s not prepared to submit a 
remediation plan. I f you or other members of the O i l 
Conservation Division s t a f f would l i k e to discuss t h i s 
matter with us, we w i l l be happy to meet at your 
convenience. 

I f you have any questions about t h i s matter, please 
do not hesitate to contact me or Perry Pearce at 
505/986-2506. 

Sincerely, 

W. Perry Pearce, Montgomery & Andrews 
Kenneth E. Beasley, I I I , No. Region Engineering 
Thomas L. Wright, Office of General Counsel 

WPPENV14:17 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
^. • ^ j r . Q | L C 0 N S E R V A T | Q N DIVISION 

r APPFY rann i ITHERS P O S T O F F , C E B D X 2 0 8 8 

b A H H t Y L A H H U I M t M S STATE LAND OFFICE BUILDING 
GOVERNOR SANTA FE. NEW MEXICO 87504 

July 18, 1990 1 5 0 5 1 8 2 7 - 5 8 0 ° 

CERTIFIED MAIL 
RETURN RECEIPT NOS. P-918-402-294 

P-918-402-296 

Mr. Kenneth E. Beasley, Manager 
North Region Compliance Engineering 
EL PASO NATURAL GAS COMPANY 
P. O. Box 1492 
El Paso, Texas 79978 

Mr. Ed Hartman, President 
Manana Gas, Inc. 
P. O. Box 14069 
Albuquerque, New Mexico 87191-4069 

RE: Contamination at Manana - Mary Wheeler #1E Gas Well Site, Flora Vista, New 
Mexico 

Dear Mr. Beasley: 

This letter is to notify you that the New Mexico Oil Conservation Division (OCD) is 
initiating enforcement action to require removal of oil, drilling muds, contaminated soil and 
other materials that has caused and continues to cause ground water contamination at the 
Manana - Mary Wheeler #1E gas well site located in Unit M (SW/4, SW/4) Section 23, 
Township 30 North, Range 12 West, NMPM, San Juan County, New Mexico. 

Information in OCD files shows contamination first reported in 1983 requiring shut down 
of a Flora Vista public water supply well because of floating oil and odors. Subsequent 
investigation by OCD and others in 1986, 1987 and 1989 determined the following water 
contaminants were present in soils and ground water: 

1. In water: Benzene, ethylbenzene, toluene, xylene and polynuclear aromatic 
hydrocarbons. Benzene exceeded the federal drinking water standard in some 
samples. 



July 18, 1990 
Page -2-

2. In soil: Benzene, toluene, xylene, polynuclear aromatic hydrocarbons (including 
naphalene), chromium, and sodium chloride. 

The presence of these contaminants in soils and ground water is due to activities at the 
lease by Manana and El Paso Natural Gas that include but are not limited to spills and/or 
disposal of drilling muds and additives, oil and grease, condensate, produced water, glycol 
and/or other contaminants into unlined drilling/reserve pits, dehydration pits, condensate 
tank drain pits, and onto the surface of the ground. The remediation requirements that 
must be met for successful cleanup at the site are shown in Attachment A. An outline for 
a remediation plan must be presented to OCD within thirty (30) days from receipt of this 
letter. The plan outline should consider various alternative remediation schemes in the 
event one or more of the Flora Vista water wells will not be used as a public water supply 
in the future. 

This enforcement action is taken under authority granted to the OCD under the Oil and 
Gas Act (70-2-1 to 38 NMSA 1978), the Water Quality Act (74-6-1 to 12, NMSA 1978) 
and under authority to abate the public nuisance of polluting water (30-8-1, 30-8-2 and 30-
8-8, NMSA, 1978). Failure to comply with this directive may result in additional 
enforcement action. 

If you have any questions regarding the remediation measures contact David Boyer at 827-
5812; please direct other questions to Robert Stovall, General Counsel, at 827-5805. 

3. In water and soil: Oily hydrocarbons that impart a taste and odor to the water. 

Sincerely, 

r 

David Catanach 
Deputy Director 

Attachment 

DC/DGB/sl 

cc: OCD Aztec Office 
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Attachment A 

Remediation Requirements 

Successful site remediation must meet the following criteria: 

1. Dissolved, emulsified, and free-floating petroleum, and other organic and inorganic 
water contaminants, must be removed from the groundwater such that: 

a) the water quality standards of Section 3-103 of the New Mexico Water 
Quality Control Commission Regulations (as amended through December 24, 
1987) are met; and 

b) the USEPA drinking water standards for public water supplies in effect as 
of June 15, 1988; and 

c) undesirable odors attributable to loss of petroleum or other fluids from the 
site are not present in ground water. 

2. The unsaturated (vadose) zone in the vicinity of the contamination shall not contain 
drilling muds, inorganic salts, heavy metals, or hydrocarbons in quantities sufficient 
to recontaminate ground water. Contamination shall be deemed to occur if State 
or Federal numerical standards are exceeded, or if there is continued presence or 
reappearance of oil or grease, or undesirable odors in the water supply. Such 
recontamination shall not be allowed to occur as a result of seasonal rises in the 
water table, drainage, recharge events, or in any other manner. Soils contaminated 
with drilling muds, salts, heavy metals, or hydrocarbons, and needing to be removed 
to prevent continued or future contamination of groundwater, shall be excavated 
and disposed in locations approved in advance by OCD. Clean fill material may 
need to be provided to replace contaminated soils. Pumping of the affected water 
supply well for some length of time may be necessary to verify successful clean
up. 



Natural Gas Companq 

P. O. BOX 4990 
FARMINGTON, NEW MEXICO 87499 
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June 6, 1990 

Mr. David G. Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, Nev; Mexico 87504 

Re: Remedial Action Plan f o r the Manana -Mary Wheeler #1E 
Gas Well S i t e , F l ora V i s t a , New Mexico 

Dear Mr. Boyer: 

This l e t t e r confirms our conversation regarding dewatering and 
d i s p o s i t i o n of groundwater at the Manana- Mary Wheeler #1E S i t e . 
El Paso Natural Gas Company (EPNG) plans t o c o n s t r u c t a s l u r r y 
w a l l or trench around the remediation s i t e i n order t o r e s t r i c t 
groundwater flow i n t o the excavation area. At the beginning of 
the p r o j e c t , groundwater w i l l be pumped out of the remediation 
area. Later, pumps w i l l be s t r a t e g i c a l l y placed t o remove 
groundwater flow i n t o the remediation area. 

We do not expect large amounts of o i l t o be l i b e r a t e d during 
excavation. The groundwater w i l l be pumped i n t o " f r a c " tanks and 
allowed t o s e t t l e f o r an appropriate amount of time u n t i l any o i l 
separates. 

Presently, we are i n v e s t i g a t i n g groundwater disposal options. A 
disposal o p t i o n i s t o i r r i g a t e an adjacent f i e l d . At t h i s time, 
Mr. E l i Velasquez, the tenant, i s considering our watering 
proposal. 

I f we o b t a i n approval from him, we w i l l f o l l o w your gu i d e l i n e s 
set f o r t h during our phone conversation on June 5, 1990. This 
was a conference c a l l w i t h you, Mr. E l i Velasquez, Mr. Leonard 
Lord (EPNG Right-of-Way Department) and I . 



9 
Mr. David G. Boyer 
June 6, 1990 
Page 2 

The g u i d e l i n e s set on June 5, 1990 are l i s t e d below: 

1. P r i o r t o groundwater discharge onto the a l f a l f a f i e l d s , the 
groundwater w i l l be analyzed f o r Benzene(B), Ethylbenzene(E), 
Toluene(T), Xylene(X) and E l e c t r i c a l Conductivity(EC). EC w i l l 
be used as an i n d i c a t o r of T o t a l Dissolved Solids. 

2. The benzene l i m i t i s 10 micrograms per l i t e r . The 
ethylbenzene l i m i t i s 750 micrograms per l i t e r . The Toluene 
l i m i t i s 750 micrograms per l i t e r . The Xylene l i m i t i s 620 
micrograms per l i t e r . The EC l i m i t i s 2250 micromhos per cm 

(Corrected t o 25 C). The EC l i m i t was set by considering the 
e x i s t i n g T o t a l Dissolved Solids l e v e l of the background w e l l . 

3. Groundwater w i l l not be discharged onto the f i e l d s unless i t 
meets the requirements set above. 

4. EPNG w i l l conduct a d d i t i o n a l t e s t s every f i v e " f r a c " tank 
volumes. I n a d d i t i o n t o the p r e v i o u s l y mentioned c o n s t i t u e n t s , 
as you requested, we w i l l analyze the water f o r Chlorides, 
S u l f a t e s , T o t a l Dissolved S o l i d s , Chromium, Cadmium and Barium. 

I f you have any questions, please contact me a t (505) 599-2176. 

o 

Sincerely, 

A.71. Pu~l 
A. N. Pundari 
Compliance Engineer 

cc: Mr. Kenneth E. Beasley 
Mr. Leonard Lord 
Mr. E l i Velasquez 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(5051 B27-5800 

May 29, 1990 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-918-402-255 

Mr. Kenneth E. Beasley, Manager 
North Region Compliance Engineering 
EL PASO NATURAL GAS COMPANY 
P. O. Box 1492 
El Paso, Texas 79978 

RE: Finalization of Site Investigation Report/Remedial Action Plan for the 
Manana - Mary Wheeler #1E Gas Well Site, Flora Vista, New Mexico. 

Dear Mr. Beasley: 

The staff of the Oil Conservation Division (OCD) Environmental Bureau have 
reviewed the May 16, 1990 response document that was presented and 
discussed at our meeting in Santa Fe on May 17th. Unless otherwise discussed 
herein, the responses in that document are accepted and become part of the 
Report and Remedial Plan. 

1. Section 6.1, Reclamation Technologies: When final decisions are made 
regarding dewatering of fluids, soil excavation and reserve pit removal, 
provide the following information for OCD review and concurrence prior 
to beginning site excavation: 

a. Specifics on the method and planned depth of dewatering and soil 
excavation (e.g. one or two feet below river bottom elevation at the 
site?), slurry wall installation (if chosen), water treatment, batch 
testing, and disposal. If land application of the treated water is 
chosen, a discharge plan is not necessary if the length of time of 
the discharge does not exceed 120 days. If a slurry wall is 
installed, it must be breached upon completion of restoration. 

b. Specifics on disposal of soil removal from the excavation including 
disposal location, land application and treatment procedures (depth 
of lifts, frequency of discing), testing parameters (TPH) and 
proposed limits. 

c Additional specifics on encapsulation if that method of treatment is 
chosen. 

GARREY CARRUTHERS 
GOVERNOR 



Mr. Kenneth E. BeasT 
May 29, 1990 
Page -2-

2. Resampling of S-5 should include analysis of all volatile aromatics (i.e. 

3. At the conclusion of the first month's test pumping of S-1 after cleanup, 
a sample should be taken for the specified parameters at the time the 
well is shut-in. 

4. If removal of some existing OCD monitoring wells is necessary as part of 
the excavation, OCD would prefer that all be removed since they were 
installed hastily and do not meet current monitoring well criteria. 

5. OCD requests that EPNG perform random sampling of soils from the 
bottom of the excavations for TPH and BTEX prior to backfilling, in lieu 
of the sampling originally proposed to determine clean levels. 

As stated at our meeting OCD will separately notify Manana of your planned 
activities, request cooperation in removing equipment, and notify them of 
deficiencies with the wastewater collection system(s). I will send you copies 
of our correspondence. 

Thank you for your prompt and complete response to my letter and comments 
of March 30th. EPNG and K.W. Brown have obviously put a lot of thought and 
effort into this planned remediation and I look forward to its being implemented 
by mid-summer. 

If you have any questions, please contact me at (505) 827-5812. 

David G. Boyer, Hydrogeologist 
Environmental Bureau Chief 

DGB/sl 

cc: OCD Aztec Office 
J . Eichelmann, Burlington Northern Resources 
S. Johnson, K.W. Brown 

BTEX). 

Sincerely 
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RESPONSES TO COMMENTS ON T H E 
S I T E INVESTIGATION OF T H E MANANA 

MARY W H E E L E R #1-E WELL S I T E NEAR 
FLORA VISTA, NEW MEXICO 

Comments on Site Investigation Report 

MAY 1 7 1990 
OIL CONSERVATION DIV. 

SANTA FE 

1. p.41, Table 3-4. The values for Benzo(b)fluoranthene and Indeno(l,2,3-cd)pyrene should 
be shown as 2 and 6 ug/l (Instead of 0.002 and 0.006 ug/l). The correct values for WQCC 
standards for Ethylbenzene, Toluene and Xylenes (total) are 750, 750 and 620 mg/l, 
respectively. 

Response: The table has been corrected with the appropriate values. A corrected Table 
3-4 is enclosed in Attachment 1. 

2. p.45. A discussion of oil and grease concentrations found in soil samples taken from 
trenches 6 and 7 is presented. Additional investigation is necessary to verify the actual 
presence of a "slug" of oil in this area, especially if analytical techniques may have 
contributed to false positive readings (ref. "A Comparison of Methods of Measuring Total 
Petroleum Hydrocarbons in Soil," 1989 NWWA/API Proceedings ofthe Conference on 
Petroleum Hydrocarbons and Organic Chemicals in Ground Water). Present a plan to 
perform the necessary verification. 

Response: Additional soil samples will be collected in the area to provide more control 
with respect to delineating the impacted area. The soil samples will be collected by 
excavating pits, not trenches. Proposed locations are illustrated on Figure 1 (see 
Attachment 2). Sampling methods will involve the use of a backhoe and standard 
sampling equipment as described tn the September, 1989, report 

With respect to analytical techniques, it is proposed that both oil and grease, and total 
petroleum hydrocarbons (TPH) analyses be performed. To reduce the likelihood that 
matrix interference is occurring, the GC analytical technique will be specified. 

3. p.48. Please provide a copy ofthe referenced 1983 paper on risk assessment by Crouch 
('The Risk of Drinking Water"). 

Response: The requested reference is included in Attachment 3. 

4. p.48, Comment on Section 4.0 Risk Assessment. As stated in this section, risk 
assessment techniques are used to estimate chronic toxic potential from contaminants 
dissolved in ground water. In addition to dissolved contaminants, we have an oil phase 
that imparts visual and hydrocarbon odor characteristics to the water. The assessment 
technique would seem more appropriate if used after the cleanup to evaluate the risk of any 
remaining dissolved constituents. 

Response: The goal of presenting the risk assessment prior to cleanup activities was to 
illustrate the current risk. It was never intended that the risk assessment would not be 
performed following remedial activities. The intent was to secure baseline data for 
comparison purposes (Le., pre-remediation versus post-remediation). 



5. p.52, Table 4.2. The contaminant concentrations listed in Table 4.2 are 1,000 times 
greater that actually observed (e.g., benzene concentration in EPNG-2A is 8.1 ppb not 8,100 
ppb). I suspect these are transcription errors. Please verify that the risk calculations 
shown are for the actual concentrations and not those shown in the table. 

Response: The presented risk assessment calculations were based on the water 
contaminant concentrations listed in the original Table 4-2. Thus, the risk factors 
presented in the original report are in error. The source for the error was hand-written 
drafts which preceded the final plates included in the report. The hand-written 
notation for fig/l was mistakenly read as mg/l and then converted to ug/l: hence, the 
1,000 factor error. 

The contaminant levels have been corrected and are presented as a revised Table 4-2. 
Also, the risk assessment has been re-run, with a commensurate decrease in risk as 
depicted in the table. Hence, the discussion included in Section 4.2 of the report needs to 
be revised. Attached are revised text and tables for Section 4.2. which should be 
inserted into the report (Attachment 4). 

6. p.57. In New Mexico, buried reserve pits commonly contain waste debris from drilling 
operations. It would not surprise me to find concrete fragments and scrap pipe in the pit. 

Response: None. 

n. Remedial Action Plan 

A. Section 6.1.1. Contaminated Soil 

1. p.59. Describe further the procedure for visual inspection verification of removal of 
contaminated soil, especially since contamination extends to sands and gravels beneath 
the water table. Is temporary dewatering proposed as part of the soil removal process? 

Response: It is envisioned that a "strip mining" approach will be adopted, whereby 
clean overburden is removed and stock-piled prior to excavation of the oily/stained 
underlying sediments. Identifying the upper boundary of the oily zone should not pose 
a problem since it should be coincident with the high water level. 

Identification of the lower boundary of the oily/stained zone, on the other hand, may 
prove to be more difficult. To aid in discerning the lower boundary, excavation 
operations should be undertaken during the summer when the Animas River is at its 
lowest stage level. 

Due to an exceptionally dry summer in 1989, and low winter precipitation receipts in 
the mountainous region to the north of the Flora Vista area, it is anticipated that the 
Animas River will be at a low stage during the upcoming summer months, a condition 
favoring excavation efforts. 

In lieu of a dewatering program, EPNG intends lo construct a slurry wall around the 
lateral and upgradient portions of the area to be excavated in an effort to limit the 
volume of water to be handled during the remedial effort. 
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2. p.59. Removal of hydrocarbon stained soil should extend to the vicinity of well S-l since 
staining was noted in that location during the 1987 excavation (See the discussion on page 
2 of Dr. Blair's 1987 report). 

Response: KWB&A Plate 6 illustrates the distribution of oil and grease in the sediments 
at the site. Comparing this plate with Blair's sketch indicates a reasonable correlation 
between the observed oil staining. It is anticipated that excavation will extend to the 
vicinity of S-l. 

3. p.59. What procedures are proposed to determine the extent and the necessity for soil 
removal under lease structures (eg. oil/water separator, produced water tank, meter house). 

Response: For safety and access measures, the gas well will be shut-in for the duration 
of the excavation portion of the remediation effort All ancillary production units, 
such as the produced water and oil storage tanks, will be removed from the area prior to 
initiating excavation operations. Once the excavated area has been backfilled, these 
units will be returned to the production location, and the gas well will be placed back 
into service. 

4. p.59. Describe the type and source of the material that will be deposited in the excavation 
to replace the contaminated soil. 

Response: Much of the soil excavated from the site will not be contaminated, and will 
therefore be returned to the excavated area. To augment those clean sediments that are 
placed back into the excavations, a borrow site will be located where clean, coarse
grained sand can be obtained. This material is specified since it is easy to handle, and 
closely resembles those materials to be removed from the site. 

At this time, a borrow pit or quarry has not been identified. Once such a facility has 
been located, OCD will be notified of its location and the type of materials to be procured 
for use at the Manana - Mary Wheeler ttl-E Well Site. In addition, EPNG will acquire a 
representative sample of this material which will be submitted to OCD for inspection. 

5. p. 60. If the contaminated soil is stored on-site prior to offsite removal, it must be stored 
such that oil and water drainage is intercepted prior to discharge to the bare ground. 
Likewise, saturated soil cannot be loaded directly into trucks such that oily water will 
discharge on-site or en route to the disposal location. 

Response: All of the contaminated soil above the water table (Le., in the unsaturated 
zone) will be excavated first, thereby minimizing drainage problems during the initial 
phases of the excavation effort Moreover, if it is possible to excavate the entire oily 
zone without reaching the water table, the problem of drainage water will not be an 
issue. 

In the event that it is necessary to excavate below the water table, saturated soils will be 
placed into waiting dump trucks. At this point the truck bed tailgate will be pinned and 
the bed tilted over a trough designed to collect and separate the oil/water mixtures that 
drain from the saturated, contaminated soils. This procedure will result in effective 
drainage of the wet soils and avoidance of any leakage during transport. The collected 
fluids will be disposed at a location agreed upon by OCD and EPNG. 

B. Section 6.1.2 Contaminated Groundwater 
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1. p.60. Explain the impacts to the area adjacent to well S-5. Is the reference to the oil and 
grease analyses or the low levels of dissolved hydrocarbons found during the 1989 
investigation sampling? 

Response: The reference to groundwater being impacted in the area adjacent to S-5 
stems from the fact that low levels of dissolved hydrocarbons were detected in a 
groundwater sample taken from that well. As Plate 3 ofthe report indicates, 0.26 ug/l 
benzene and 0.32 ug/l toluene were found in a sample of groundwater taken from S-5 on 
June 16/17, 1989. 

2. p.60. Additional sampling of S-5 is necessary to verify if benzene and toluene are present 
at trace levels shown in the 1989 site sampling. (1986 sampling also detected these at about 
the same levels.) 

Response: Resampling of S-5 will be conducted at a date to be arranged prior to the 
remediation of the site. The requested analysis will be limited to benzene and toluene. 

3. p.60. During the excavation, water will be made turbid with the disturbance and residual 
oil may be freed from the soil and float on top of the water. Equipment should be available 
on site during the excavation to skim and remove floating oil. 

Response: It is not anticipated lhat large volumes of oil will be liberated during 
excavation. Arrangements will be made to have an oil-containment boom and/or 
absorbent pads as necessary to facilitate the capture of any free-phase oils that may 
develop. A holding tank will be made available on-site during excavation to 
accommodate the collection of any oil (see the response to comment A.5. above). 

C. Section 6.3 Monitoring Soil 

1. p.61. Soil. Explain how representative samples are to be collected from the bottom of the 
excavation if the excavation is not dewatered. 

Response: It is presupposed that the bottom of the excavation will be accessible to 
samplers since either: (1) the Animas River will be at a sufficiently low stage that the 
contaminated soil can be fully excavated without encountering saturated conditions, or 
(2) the slurry wall will provide a sufficient level of groundwater containment to permit 
ready access to the bottom of the excavation. 

It is anticipated that the sidewalls of the excavation will be separated a sufficiently 
large distance apart to permit the sampling team to walk out onto the floor of the 
excavation without incurring the risk of sidewall failure. Thus, representative soil 
samples will be collected with decontaminated augers or stainless-steel utensils. If 
sidewall stability becomes an issue, a backhoe or other piece of heavy equipment may 
be employed to acquire a sample of soil from the bottom of the excavation. From this, a 
sub-sample will be taken in a safe area, such as the original grade level on the banks of 
the excavation. 

2. p.61. Groundwater. The December, 1989 EID/OCD sampling of well S-l detected acetone. 
Pre-cleanup sampling should verify the presence or absence of that contaminant. 

Response: In January, 1990, S-l was purged and samples were collected for volatile 
analysis. The laboratory results do not confirm the presence of acetone. Attached are 
the lab results for this sampling event (see Attachment 5). 
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3. p.62. In addition to replacement monitoring wells, I would like to discuss digging a 
temporary trench just downgradient ofthe southwestern-most area of excavation to serve 
as an observation trench. It would provide visual verification (absence of product or 
sheens) that no floating hydrocarbons escaped the excavation. More importantly, with 
ground water flow at 2 to 3 feet per day, it would allow natural volatilization of any 
remaining dissolved hydrocarbons. With a minimum of agitation and circulation the 
trench could act as a final treatment "air stripper" and aeration system. It could be kept in 
use for a short period of time (90-120 days) after excavation and soil replacement has been 
completed to allow flushing of the replacement soil. 

Response: EPNG is agreeable to a discussion on the use of a temporary observation 
trench. If used, all necessary safety and monitoring protocols will be formulated and 
observed. 

4. p.62. Suggest a schedule for short and long term pumping and testing of well S-l after 
completion of the excavation. 

Response: It is recommended that S-l be pumped at rates considered to be 
representative of those used during the time when that well was used as a water-
production well (e.g., 50 GPM). S-l should begin pumping no sooner than the date when 
all remediation activities have been completed. This approach will insure that no false 
positives are generated in response to the potential mobilization of contaminants due 
to excavation activities. 

As for a pumping schedule, it is proposed that S-l be pumped continuously for the first 
month. At the end of this period, it is additionally proposed that a water sample be 
taken and analyzed for the list of parameters specified in the response to comment C.6. 
below. 

After the first month of pumping, to allow for the diffusion of any residual-level 
contaminants from clayey subsurface deposits, it is suggested that S-l be shut in for a 
period of two weeks, with a sample taken at the end of this dormant period using an 
appropriate sampling methodology. 

Once it has been demonstrated that the detected contaminant levels are below WQCC 
section 3-103 standards, S-l will then be turned over to the Flora Vista Water Users 
Association for re-introduction into its water-distribution network. 

5. p.62. Provide the number and location of the proposed monitoring wells. 

Response: At this time, EPNG feels it to be inappropriate to specify the exact number 
and location of post-remediation groundwater monitoring wells. OCD can be assured, 
however, that a sufficient number of wells will be used or installed that will provide the 
necessary groundwater quality data to monitor conditions at the Manana - Mary 
Wheeler # 1-E Well Site. The number and location of these wells will be established 
through joint communications between OCD and EPNG prior to entering into the field 
to implement the post-remediation monitoring program. 

6. p.62. Analytical Parameters. In addition to the proposed sampling constituents, 
analyses of water should include major cations and anions. Soil analyses should include 
chromium and those PAH's detected and shown in Table 3.5 (p. 43). 

Response: The following tables indicate the proposed suite of analytical parameters to 
be employed during the remedial activities: 
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Analytical Parameters for Water Samples to be Taken During 
Remedial Activities. 
VOLATILE 
AROMATICS: CATIONS: 

Benzene Sodium 
Toluene Calcium 
Ethylbenzene Potassium 
Total Xylene Magnesium 

INDICATORS: ANIONS: 

PH Chloride 
EC Sulfate 

Nitrate 
Carbonate 
Bicarbonate 

Analytical Parameters for Soil Samples to be Taken During 
Remedial Activities. 
VOLATILE 
AROMATICS: PAHs: 

Benzene Acenapthene 
Toluene Fluoranthene 
Ethylbenzene Napthalene 
Total Xylene 

INDICATORS: METALS: 

PH Chromium (TCLP) 

T P H 1 

7. p.63. Sampling Frequency. Monitor wells shall be removed, or properly plugged and 
abandoned at the conclusion of their use. This will be no later than at the time of 
decommissioning of the gas well, or an earlier time as approved by OCD. 

Response: During excavation, several of the existing OCD- and EPNG-series monitoring 
wells will have to be removed since they lie in the affected area. Otherwise, the 
monitoring wells will be maintained, or plugged, as prescribed tn the report 

D. Additional Comments 

Provide a proposed timetable for the start and completion of the remedial action, including 
the time expected to be required for the excavation phase. 

Response: EPNG continues to assemble information on project costs and available resources. It is expected 
that sufficient information will be available to provide NMOCD with a project start date on June 15, 1990. 

Total Petroleum Hydrocarbons to be determined via Gas Chromatography. 
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Thc Risks of Drinking Water 

L. A. C. CROUCH.' R. WILSON. 1 ANO L. ZEISI^ 2 

l,iu r,t\ ami Emiroiuiit-nlal I'olicv Center. Harvard U nifcrsite 

Ivpusmcs lo the low levels of organic compounds found in drinking water might cause .-. variety of 
hcahli ellccis. cancer being one of great concern. Thc estimation of cancel risk is uncertain, which may in 
part explain wh\ cancer risk is not piopcrb considered in establishing drm*:iiigi naicr standaids Currcr.i 
standards for a cp.cn chcin jc jd^tx lass^ i f j^mi^ 
chemicals which have noi been tested in long term oral bioassays arc generally ignored, and the uncer
tainties of risk calculations arc not explicitly considered To better quantity r-sds from drinking watery 
wc apply procedures "hich incorporate measures of uncertainty into thc ris«. calculation and consider all 
chemicals included in a nalct analysis. This procedure is demonstrated by calculating risks for several 
U S water supplies. Our results show that some might pose moderately high risks. 

ROOUCTION" 

Current dunking water standards arc not directly related to / 

health risks puscd. Usually it is cancer risk which is of greatest 

concern in the setting of guidelines for low levels of organic 

compounds, and almost always estimates of cancer risk arc 

made in an atmosphere of uncertainty. Over a period of years 

wc have developed procedvires which account for thc uncer

tainties invm-.cd in risk calculations so lhat such risks can be 

more accurately determined. Wc illustrate these methods by 

calculating risks for some U S. water supplies. 

We begin I > discussing how lo estimate thc cancer risk 

from chemicals in cases in which there is no unequivocal evi

dence of adver t response on people and outline (he procedure 

lh;.( we use f.u this purpose. Then we compare this procedure 

to lhat used by thc Carcinogen Assessment Group (CAG) of 

the Environmental Protection Agency (EPA), emphasizing 

some of lhe assumptions in bolh procedures. Our method, 

which (reals uncertainties more consistently, results in a prob

ability distribution rather than a single value for risk. Upper 

and lower bounds as well as the mean risk can be derived 

ftom the distribution. Thirdly, we uncover inconsistencies 

w - ' . in the proposed regulations for volatile organic chemicals 

[J-cilcr,il Kn/ivvi-. 19^2] and I he final regulations for balome-

th . u-> [Fi ' i lc i t i ! Rcf/isicr. IV79]; we note thai if thc acceptable 

risk level is rigidly set al U.i " life for a conservatively calcu

lated risk, one of the possibilities suggested in the proposed 

rceulalions. thc KPA would be forced lo ban as unfit for 

human cor. sumption most o! lhe drinking water supplies mea

sured by 1:1'A m the National Organics Monitoring Survev of 

IV.'"? {EVA. 1V77"). We then suggest that drinking water risks 

be considered m light ol societal behavior toward better 

M I O . H I risks Public altitudes indicate lhat risks of one ir. a 

million per year (risks averaged over a lifetime) and under 

mi'ehl be MV.all enough, to be ignoied. Finally, we note that 

man. of the US. water supplies mav impose much higher 

risks, usually because low levels of halomethanes are present. 

This -.n^e-Nts I..". ut ion until risks of these chemicals can be 

more accurately evaluated through animal bioassay and other 

experiments 

'AUo with the Department of Physics. Harvard University. 
AKo with (he ! luision of Applied Sciences. Harvard University 

d p i right l^s.! !n the American Geoplo sical Union. 

'a.pei nmr.K-r UX I I'XI 
»')!.'-I.ViT s.3 (..«I <VV-1 4S\iSus !•. i 

CANCER RISK 

The risks addressed will be risks of cancer and not of other 

toxic elfecls The reason for this restriction is ha; rnosi chemi

cal toxicity is characterized by a sharp threshold in dnsC 0 r 

dose rate, so that for the low doses discussed here, to.vie effects 

are very small. For carcinogenic effects for some chemicals 

and or ty pes of cancer there may bo no thresholds, so thai for 

public policy purposes i l is prudent to assume that there are 

none, l l is possible that teratogenic effects are also important, 

hut information is limited. To the extent that teratogens are 

carcinogens, this is not a huge omission. 

The word risk in itself implies uncertainty. The uncertainties 

deall with here are of two types, first, those of the carcino

genic process which is, at least in part, a stochastic process, 

and second, uncertainties in the estimating the parameters of 

the mathematical models assumed. 

It should be recognized that the cancer risks calculated 

differ from some of the other risks of excryday life. Sir.ce 

cancel risk from a single chemical is usually small and the 

latency period for cancer is large, and since a variety of cir

cumstances and chemicals prevalent in the environment could 

have caused cancer of a particular type, causality is u^ealiv 

difficult if not impossible to establish. Often, even when it is 

possible to link an exposure with human ca ice;, quam.:ica

tion ofthe relationship remains elusive. For most of the ^rick

ing water contaminants there arc no cpidemioioiical studies 

which demonstrate a direct association with human (..-...cer. 

However, it would be unethical to ignore the posvib.iity. 

Many of the contaminants are known animal carcinogen.-, -no 

since thc exposure is so widespread, thousands of human can

cers may have already been caused and many more may be 

caused in thc future. The public health should be protected, 

but the cost of reducing the chemicals to the iowesl Jev c!s 

possible in all water supplies would be enormous. Wc r.ieisl 

find a wa\__lo delerniinc when a water_ju^p ryjy_ij_xeasorj:bIy 

safe. This first involves csUntatin-e. the risk as well _asjs_Dosdj-

ble. which is the main purpgse of litis paper. Such rjs.., can 

then be compared with oilier risks.llleeLSQcicivxndurcs. some 

of winch arc readily accented.' others avoided, and somere

duced through public c.xpcndiiures. 

Thc procedure is to use all relevant and available data to 

estimate thc lifetime cancer risk for drink.ng water with 

various levels of contamination. Measures of risk for the indi

vidual constituents arc developed, then combined to establish 

the ovciall risk (if ihe supply. For a verv few chemicals tr.crc 

are Human dala w hid) can be used In cx.'Jujtc cancer r,>V 

1.15'; 
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Fie. 1. Scheme for assessing drinking water risks. 

Usually, the most relevant dala available are from studies on 
animals. Without exception the 30 or so materials or processes 
known lo be carcinogenic in man have also been found lo be 
carcinogenic in animals, so that this can be taken as a general 
rule. The converse of ihis general rule has been used for public 
policy purposes to proscribe any chemical found to be car
cinogenic in animals (a good example is the Delanev Clause). 
However, there are so many animal carcinogens present in 
such small bu! detectable amounts that such a "zero risk" 
approach is unworkable. 
^.-Smce the zero risk option is not feasible, the next step is to 

/'recognize that chemicals dill'er widely in their ability lo cause 
i cancer. If it is noted that chemicals are usually acutely toxic in 
\ animals and man at similar relative values, the question arises 

.' as lo whether ihe qualitative agreement in carcinogenicity be-
y'tween species can be made into a quantitative statement; that 
' a chemical which is potent in one species is likely 10 be potent 

in man and thai a chemical which has a low- potency in an 
animal has a low potency in man. Most attempts to estimate 
carcinogenic risks rest on thc assumption that this is to some 

_cxtcnl true. 
Annual carcinogenesis studies have not been nm on all the 

chemicals of concern, l o estimate risk when thi-; is the case, 
r piopose the UM: of mutagenicity a isd IOMCIIV m'.ot sn.stion 

as well as carcinogenesis data from studies in animals of 
chemicals with like structure. We call this method of risk as
sessment "risk by analogy." The general scheme for assessing 
risks of drinking water is illustrated in Figure 1-

MCTHODOl .OGY 

We arc concerned with estimating in humans the carcino
genic effects of a chemical at low concentrations To do this 
we usuailv use dala on animals exposed to much higher levels 
of the chemical, so a two-fold extrapolation is required: from 
high to low dose and from animal to human. Logically, (he 
two orders of extrapolation might give dillerent results, but in 
practice the assumptions made assure their equivalence. 

The usual approach for extrapolation between doses has 
been to use a mathematical dose response model: 

R = F(d, x, y, z, • - •': a. b, c. • • | (I) 

Here R is a measure ot response which is presumably related 
to (he risk of interest and which can be observed in (he animal 
experiments, fhe functional form F is usuailv chosen by 
guesswork, or on thc basis of some hypothesis, or to fit 
vaiious constraints. The response is expected to be a function 
ol do .e <! nir-.isui cd m some wav and also of vaiious other 
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.iu- i v-; ol parameters (<i. /'. <. • T which measure how 

•ttoiteS the tesp.sHc R depends upon the variables (</. .v. v. :. 

I. ['he dose response model may be (illed to experimental 
animal results to give estimates of the parameters (u. b. c. • •). 
one of which (or some combination of which) may be con
sidered a potency of lhe material under test. With such esti
mates of 'he parameters thc dose response model allows ex
trapolation to low doses. 

The next problem is extrapolation lo another species, in this 
case humans. Once again a dose response model 

7, = G(d. .v, y. •:»./». r. (2) 

is specified. Here G. 7.. (rt. fl. ~\ • • •) have the same general 

interpretations as F. R. (a. b, c. -••). However, thc response 7. 

may be a response different in nature from R. and thc func

tional forms F and G arc not necessarily identical. For exam

ple. R may represent thc incidence of liver cancer in mice with 

F chosen to be an S-shapcd dose response function, and Z 

may represent bladder cancer in humans caused by thc same 

carcinogen, with a linear form for G. 

The interspecies extrapolation is specified by relations be
tween the parameters (a. b. c. • • ) and (x /?, y. • • ): 

cl,(a. fS, c, 

!/,(n. b, c. 

: x. fl. ;.-.••) = 0 

; a, p. y. - • •) = 0 

TEXAS 

(3) 

Given these relationships, information about the response in 
one species, contained in the parameters j . /J. y. -• - can be 
used to obtain information in the second species through the 
parameters a. h. c. - • •. 

In practice the same functional form in the assumed dose 
response functions is being used for animals and humans 
[F = Cl. This is the origin of the logical equivalence between 
ihe two routes of extrapolation mentioned above. Some go so 
far as to suggest that lhe numerical values of the parameters 
are identical, so that the set of relations [g, = 0. g 2 = 0. - - •) 
becomes 

to the spontaneous tumor rale a al D = 0. and tends to unitv 
at high doses. The parameter / i is called thc carcinog:nic "po
tency."" since it is thc ratio of the excess lifetime car.eer inci
dence in a population caused by lhe carcinogen to (he average 
daily dose received by thc population (provided all individual 
doses arc small enough; this is assumed from here on!. Dose is 
the lifetime average daily intake per unit bodyweight, mea
sured in milligrams per kilogram day; hence potency is ex
pressed in kilogram days per milligram. For an individual the 
product of potency and dose will be the lifetime probability of 
cancer, or "risk," imposed by thc carcinogen. It is four.d that a 
chemical's potency, as defined above, i ; roughly independent 
of species {Crouch and Wilson. 1979]. 

Wc can use the carcinogenic potency in a risk calculation in 
thc following way. The risk is the product of potency and dose 
(R = /iD.). For example, if thc amount of pollutant in ihe water 

l ' f i D ' ^ l f t i p s W c daily water intake is 2 liters, then l h ; intake 
t^g! t ^ ru ' e^ l 'Vor a 70-kg man thc dose, in thc required unils, is 

2 /ic/da\7(70 kg bo'dywcichl) - 3 x 10" 1 i.-C(kg dav) 

= 3 x 1(T S me/(kg dav) e 

the probability of developing a 
cancer in a h'felimc, is /? x 3 x ! 0 ~ ? for an intake of 2 l.-'day 
for life of water contaminated with 1 / / g l . 

For convenience in making comparisons, we define the 
"average annual cancer risk" R to be thc lifetime probability 
of cancer divided by thc life expectancy, which is approxi
mately 70 years. (Wc do not mean to imply lhat the risk is 
equally spread over age; i t probably is not, even if ingestion of 
the carcinogen occurs at a constant rate or in a single dose. 
Hence average annual cancer risk is only a convenient way of 
expressing lifetime risk; it is a nominal risk and not a true 
probability.) So average annual cancer risk R for a lifetime 
intake of 2 1/day of water contaminated with a ;/gd of pollut
ant is 

(-1 

The C.-\G adopts this approach. 
Thc above summary has been written with considerable 

generality to emphasize thc following separate elements of thc 
extrapolation: (11 a dose response function F in one species; 
(21 a logical!) separate dose response function C in another 
species, for a logically separate response, and (?) relations 
(</, = V. a : = 0. 1 between lhe parameters of such dose re
sponse functions. It is easy to become confused in thc practical 
cases where the same symbols arc used to represent parame
ters or variables referring lo different species, and the same 
mathematical dc>se response function is used lo model dose 
iespon.se in both species of interest. 

Risk C alt ulation 

hor both animals and humans. Crouch and Wilson [1979, 
1981] use as a dose-response model a formula which can, inter 
alia, be derived from a onc-hil model: 

R I - (I — i ) cxp - [ /?«/(1 (5) 

Merc R is the probability of dvinc with a tumor induced by a 
dose D. i and /< arc thc parameters of this model, and bolh 
a;e i.iken u» lie cemsian! bv cvnandinc the exponential we see 

R = [3 x 1 0 ' 5 (/? </J].70 

= 4 x 10" 1 (/? d) 

For a mixture of chemicals we calculate the quant ty 

R = 4 x 10" 

(6) 

(7) 

where d, is lhe concenlration of chemical i in unils of micro
gram per liter and /?, is thc potency of that chcrr.ica! in 
humans. If there are uncertainties in anv of the values in. (7). as 
is always thc case, the procedure is a little more complicated. 
Before detailing that procedure, four elements of uncertainty 
plaguing most risk calculations arc discussed. 

U nccrtainlies 

Uncertainties in measuring potency in animal exneritmrts, c t . 
I.n fitting the dose response curve (equation (5)) to experi
mental results, the potency f cannot be found exactly but is 
subject to uncertainly. This uncertainty can be approximately 
modelled by a lognormal distribution, so that if 

x = log, (/!) 

then the probability distribution for ,v is given by 

(S) 

(x 



1 Cs.n i. u i l \ i t i l l RISKS m PsiNkisOVXvI 

w'":':. .-, t> u-ii. ' .llj about 0 ?5 for the inception hioassays 
on m the National Cancer Institute's Carcinogenesis 

Technical Report Series [Zcisc ct ,;/.. \V$2] and x is thc 
median value of log, (/?). corresponding to the point estimates 
eiven by Crotu li and H'ihon [1979]. When the only studies 
available arc insensitive and thc carcinogenic potency fl diflcrs 
insignificantly from zero, the distribution of f l is not lognor-
mal. 1 or these cases vvc obtain upper confidence bounds on 
potency using techniques described by Crouch [I9S3]. 

L nccrtainties in extrapolating from animals to humans, a,.. 
Wc estimate that thc potency in people is thc same as thc 
potency in animals, when expressed in units of kilogram days 
per milligram, although this statement of equality must be 
tempered by thc uncertainty associated with this interspecies 
extrapolation. The most systematic study of this uncertainty 
was begun by Crouch and Wilson [1979] and extended by 
Crouch [1983], wherein they compared the carcinogenic po
tency of several chemicals in rats and mice, and where data 
was available, in people also. They found about thc same 
proportion of cancers would be induced in different species of 
animals fed Ihe same daily dose, expressed as lifetime average 
daily intake as fraction of bodyweight. Thc animals studied 
had been treated for an appreciable proportion of their life
spans. Crouch and Wilson express this formally by assigning 
an interspecies sensitivity factor K to convert from potency in 
one species to potency in another: 

(10) 

where /?. and f i k arc thc potencies in species a and /;. respec
tively. Thcv find that K fits a locnormal distribution. If 

r = log, (K) 

then the probability distribution p{y) is 

ply) dy exp 
lo,. 

(11) 

( i: 
s,(2rr)"-

Por comparisons of rats and mice, they found that c, = 1.5, 
corresponding lo the factor 4.5, since exp (1.5) ^ 4.5 and y =: 0 
[Crunch, 19S3]. We assume that potency in humans is. on 
average, thc same as in mice or rats and that thc error in 
extrapolating from rodents lo humans is the same as extrapo
lating from mice to rats or vice versa. Thc available dala on 
human cancers indicates lhat this is not an unreasonable as
sumption [Crouch and Wilson. 1979], 

C nccrtaini ies in exposure, o_. Estimates of thc dose d arc 
derived from drinking water analyses and information on 
drmkmg water habits. We assume that the doses io the popu
lation arc lognormally distributed, as is often lire case for 
cm,•fonmcnl.il contaminants, so that for 

=- log, t</l pu i </; 
1 •: i-

G-U 
— exp (13) 

where t is the median. 

L nccrtaini ies in high to low dose cxtrapi'laiion. E. Thc 
dose response curve (.equation (5)1. here used in making esti
mates of potency, incorporates an assumption of linear extrap
olation from high to low doses. All thc estimates of potency 
have been made at high dose, and other dose response models 
which may differ drastically in their low dose behavior would 
give similar estimates of high-dose potency and similar restihs 
for estimate errors. Ihe work on interspecies extrapolation 
quoted above has little beaiini; on the correct exir:•:;>>!ion to 

The data on dose response is equivocal. Wc do not co inlo 
detail here but note lhat there is ev idence for certain chemicals 
and tv pes of cancer that the dose response relationship is 
linear: for others a threshold response is more plausible. For 
most chemicals the data to distinguish the forms are inad
equate Therefore the mailer of high to low dose extrapolation 
is one of public policy, at least for thc purposes of risk assess
ment, rather than of science, lt has been conventional to 
assume that the dose response relationship is linear. The FDA 
in its ruling on saccharin implicitly assumed linearity, while 
the III 'A now consistently allows for sublinear response at low 
doses. Because the cost of being w rong is so great, wc contend 
thai unless thc data strongly indicates otherwise, linear extrap
olation should be used. However, wc formally account for 
those who disagree by introducing an extrapolation factor E, 
which can be assigned a probability distribution based on 
prior belief. 

Thc distribution for E is subjectively derived. Those who 
believe in a threshold assume that fc is near zero, a few believe 
that al low doses thc response is greater than linear (E > 11. 
and those who. like ourselves, believe in linearity set E to one. 
Indeed, il decisions are based on average risk and if the chance 
thai there is no threshold exceeds, say. 1 in 3, thc risk will be 
greater than I of that calculated under lhe linear assumption 
and iheie will be liltlc difference in any policy implications. 

7'I'IC Probability Distribution for Risk 

Prov ided lhe doses arc small enough, the excess annual risk 
due to a carcinogen js_tlius 

R 10"1 lfl K d E) (K ) 

where 

fl potency; 
K interspecies factor; 
cl contaminant concentration; 
E dose extrapolation factor. 

Tire uncertainties in each of the factors in (1-5) must be taken 
into account in the Crouch-Wilson procedure. As noted 
above, ihis mav be done by assuming a probability distri
bution for each factor in R. For simplicity vvc take thc extrap
olation factor E = 1, corresponding to no threshold. For rea
sons discussed above thc effect on any decisions using our r.sk 
estimation procedure is likely to be small, although it una
voidable introduces a small coupling between thc risk assess
ment and risk decisions, which is generally considered unde
sirable Since /: is assumed lo be equal to 1 with certainty, and 
since the factors /';'. K. ana d arc independent and lognorm.d'.y 
distributed. K also obevs a lognormal distribution, with a 
standard deviation a given by 

cr" = c , ' -ho. ' -l-o. (15) 

so that for 

1 (r - r)2 

r = log, (R) p(r) dr = — — — exp — dr (16) 
o(2n) 2o 

where r is the median value, the probability distribution for 
the annual risk R is 

/-:R) ,<K - - - -, exp 
•• kC.-r • 

(log,. Is - ei" 
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Fie. 1. Lounormal risk distribution (average annual cancer risk 
from 100 ;/g. 1 trichloroclhv lene in drinking water). 

The distributions for r and R are illustrated in Figure 2. Note 

that the average, or mean value, of R is not the same as the 

median but larger by a factor of exp (cr'/'2). This is because a 

locnormal distribution is skewed to the right. 

Since risk is represented by a distribution, rather than one 

value, a summary statistic must be derived. It is a matter of 

judgment what measure of the probability distribution is se

lected, and the choice may depend on the type of action con

sidered One of us argues lhat an individual cannot distinguish 

between lhe diffcreni types of uncertainty: first, thc stochastic 

variability arising since R itself expresses only a probability of 

harm or second, thc uncertainties in fl. K. or d. For,him the 

parameter of interest is an average value of R. R. This is given 

by

te = (ej x 10"7) /) K d E 

- (4 x 10"') f] K d E exp (rr2/2) (IS) 

where /( = exp (.{). K = exp (v), d exp (;). A risk-averse 
person may instead decide on the basis of an upper quantile of 
thc distribution, say lhe 9Sth percentile. 

For public policy decisions, v.here one must be conserva
tive, it may also be appropriate lo use an upper limit on thc 
risk; here the stochastic nature of the risk is averaged out by 
thc large population but the uncertainties in fl. K. and dose 
remain. In a population of size A', thc upper 9Sth percentile on 
the annual number of cancers is , V f ( , s = (4 x IO" 1 ) A' j) K J 
E exp l2r^) and the mean estimate is A'R = (4 x 10" 1 ) A' ft K d 
E exp lrr",'2). Using an upper limit corresponds in intent to the 
CAO procedure of taking the 95th percentile of thc various 
terms before multiplying them but accounts more corrccliv 
and completely for ihe uncertainty. 

This procedure is slightly more complicated when thc clfcct 
of a mixture of chemicals is to be determined, ln that case, as 
indicated in (7). the overall risk is obtained by summing sev
eral variables, each with a lognormal distribution. Thc mean 
value is simply thc sum of thc means, but in order lo obtain 
the percentage points R and R„ s . thc distribution of thc sum 
must be determined. 

An Example: Risk Calculated for Tricldornct livlenc 

Using lhe National Cancer Institute (NCI) ingestion bioas
say icsnlts. Crouch and Wilson evaluated the caiallogenic 
poicnoy . i l uichloi.•ethylene [(V..«c/i txu! Wih.m. \<)V)). The 

136.1 

value of potency used is thc highest significant value calcu
lated for any site among the four experiments (rats and mice 
of both sexes). Since a chemical may cause cancer in more 
than one organ, this method may underestimate potency, as it 
docs when applied lo cigarette smoking in humans, where the 
potency is understated by a factor of 2, since it is that of lung 
cancer and thc effects of smoking on other organs arc omit ted^ 
Underestimation ts somewhat compensated for by taking thc 
highest value in the four experiments. 

The model fits lhe Irichlorocthylcne data well, and thc 
median estimate for fl is 7.3 x 10"* kg day/mg and for a, is 
0.22. As discussed above, for thc interspecies comparison 
factor K wc assume that thc uncertainly is measured by the 
spread of the points in the comparison of Crouch [1983] and 
obtain <7( = 1.5, while for thc dose measure wc assume for 
illustrative purposes that o. = 1/2. 

Thc overall uncertainty in the risk is then a 2 = c 2 + a 2 

+ o. 2 = 2.6, and so thc average risk R is then greater than R 
by a factor of 3.6 (exp o 2/2 = exp (1.3) = 3.6) and the 98th 
percentile of thc distribution differs from R by 25 (exp 
(2cr) = exp (3.2) = 25). The median estimate of annual risk of 
drinking 2 liters of water a day containing trichloreihylcne at 
a level of 100 ;ig/l is then (see (6)) 

R = 4 x 10" 1 x 100 x 7.3 x 10"" 

= 2.9 x 10 " 8 (19) 

so that thc mean estimate of risk is 

R = exp (cr2/2) x R = 1 x 10"' (20) 

and the upper 98th percentile is 

R 9 g = exp (2<J) x R = 7 x 10" 7 (2!) 

These values as well as the risk distribution for trichlorocthy-
lcne arc illustrated in Figure 2. 

Comparison with CAC Methodology 

The Carcinogen Assessment Group follows a procedure 
similar lo that discussed [ERA, 19S1], but although they often 
derive upper bound estimates of risk similar to oi.r own, there 
arc important differences in the dciails. The CAG uses a pro
cedure developed by K.. Crump, in which the dose response 
relationship is a "modified multistage model" in lhat lifetime 
probability of tumor, R, is related lo dose D by: 

R = I - exp [ - ( a ~ bD -•- cD : -f • • •)] (22) 

Dose is measured in a different way from that discussed 
above. Thc parameter b is very similar to the potency fl de
scribed above, and the CAG use an estimate, from thc animal 
experiments, of thc 95% upper confidence limit on this param
eter. />os. as an estimator to be used in deriving an upper limit 
on risk. In practice, b , 3 and p 9 i usually differ little when 
account is taken ofthe differences in definition of dose. 

Whereas thc CAG chooses thc 95% confidence bound on 
potency for use in thc risk calculation, with the in 'rnlion of 
obtaining a conservative estimate of risK. wc instead strive to 
estimate risk and its distribution as precisely as possible in 
order to reliably estimate thc upper bounds of risk. I ndecd, thc 
CAG is much less conservative in these important respects. 

1. Insignificant findings in animal experiments arc used to 
imply zero risk 

2. 'he nuHiiiicxi multistage model can icsuil in estimates 
of />,. » hich substantially smaller than of , ' i . , v 
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I \ fit ! Lilcmue Average Annua! Risk of 100 ,ic 1 

Trichloioeihylenc 

Value 

R. average risk 1 x 10" ' 
R O J . 9Sih percentile 7 x 10" 1 

CAG risk estimate 3.6 x 10" ' 

\ssumcs 2 ! dav of vv ater consumption. 

3. The C A G docs not attempt lo estimate thc risk for 

chemicals on which neither human epidemiological studies 

nor animal bioassays exist and. in general, ignore the potent ial 

risk f r o m these chemicals. 

-1. Estimate? of thc parameters of thc multistage model 

corresponding to experiments w i t h several dose groups arc 

unstable; therefore extract ing the single parameter b for use in 

est imating risk can produce widely vary ing estimates of risk 

for s imilar experimental results. 

The C A G have not yet discussed in detail thc re la t ionship 

between carcinogenici ty in animals and carcinogenici ty in 

man. wh ich is accounted for by our factor K . Impl ic i t in their 

m c t h o d o l o c v are thc assumptions that thc dose response re

lat ionships arc func t iona l ly identical in man and experimental 

an imal and that the values of the parameters arc numerica l ly 

identical in the t w o relationships. They thus effectively assume 

K to be a f ixed exact value. Thus animals and men arc con

sidered lo respond ident ical ly when dosed at an equal amoun t 

per un i t surface area (not per uni t weight), which is equivalent 

to t ak ing K ^ 5 for rat to man comparisons and K 13 for 

mouse to man comparisons. A l t h o u g h thc data do not suggest 

these values. C A G jus t i fy them as being conservative. 

Despite the many dissimilarities in computation, our 

method and thai used by thc CAG often produce similar re

sults. In Table la, CAG estimates of risk arc compared with 

thc risk calculated above for a lifetime intake of 2 1/day of 

water contaminated with 100 /Jg/1 of trichloroethylcne (TCE). 

(Thc number quoted in Table lo for thc CAG estimate of risk 

differs slightly from that derived from Table 3 of thc Federal 

Register notice, which is reproduced as Tabic 7. From thc first 

line, thc lifetime risk of TCE is 10"' at 280 ,/g/l. or I0"'/2.S at 

100 //g/1. Thc annual risk is 10""/(2.8 x 70) at 100 //g/1 or 

5 x 10"'. Wc do not know the reason for the discrepancy, 

except that the federal Register may use a dilTcrent version of 

the CAG report.) For some compounds tested in the NCI 

Carcinogenesis Technical Repon Series (numbers 2-239. Na

tional Cancer Institute, fiethesda. Md.) the two methods pro

duce different results, as evidenced in Table \b. 

RISKS F R O M V A R I O U S U.S. W A T E R S U T P L I K S 

I he methods described above may be used to estimate risks 

f r o m carcinogen^ in the various water supplies mon i to r ed bv 

the EPA in the N a t i o n a l Organ ic M o n i l o r i n e Survev of 1976 • 

1977 [ I L P A . 1977], Table 2 lists the 27 chemicals mon i to red , 

together w i th our estimators of potency and their uncer ta inly. 

For estimates of exposure vvc assume thai an i nd iv idua l d r inks 

2 liters da i ly of lhe pol luted water for life and tha i thc water 

remains con tamina ted at the m a x i m u m levels f o u n d in lhe 

1976 -1977 survey (Table 3). 

In most cases we derive values of potency f r o m bioassay 

data and in one case f r o m a human epidemiological study. 

However , such data is not available for all chemicals or is so 

poor as to be o f no use We estimate these potencies bv "anal-

oi 'v . d e n v i m 1 a value based on the eai r i no.-en i r i i v nf" rri-.n-d 

chemicals For example, the potency of b r o m o f o r m max be 

estimated by compar ing the carcinogenici ty of b r o m i n a t c d a l 

kalies lo (heir chlorinated analogues [ W i l s o n ami Eicrir .g. 

1983]. In most cases thc bromina tcd compounds are more 

carcinogenic. The on ly direct evidence for the carcinogenici ty 

of b r o m o f o r m comes f r o m a compara t ive ly short and insen

sitive study using intraperi toneal in jec t ion to induce pu l 

monary tumors in A ' S l mice [Theiss ct a!.. 1977]. A l t h o u g h 

many compounds were tested, only b r o m o f o r m induced a sig

nificant number of tumors. This lest included c h l o r o f o r m , 

which was shown to be carcinogenic in the more sensitive 

N C I tests. However, lhe b r o m o f o r m results arc considered 

inconclusive because thc significant result was in the middosc 

c roup and insignificant numbers of tumors were induced in 

mice wi th thc same survival rale but receiving a higher dose. 

In another short term study of a lkyl halidcs using in t raper i 

toneal inject ion, this time in to A / H e mice, bu ty l bromides 

were slightly more potent than or as potent as their bu ty l 

chlor ide analogues [Po i re r ct al., 1975], Wc also note that 

1,2-dibromocthanc has a carcinogenic potency which is 10 to 

200 limes as large as 1,2-dichlorocthanc, and that thc on ly 

o lher b romina tcd alkane tested in thc N C I scries, 1,2-

d ibromo-3-chloropropanc . was highly carcinogenic, w i t h po

tency greater than (hat found for any of thc o lher halogenated 

alkancs in these tests. (Other halopropancs were not tested.) In 

add i t ion , b r o m o f o r m and d ib romoch lo rome thane arc muta

genic in salmonella l y p h i m u r i u m under condi t ions in which 

c h l o r o f o r m is not mutagenic [Simmon el a i , 1978]. These facts 

suggest that b romina tcd hydrocarbons may be substant ial ly 

more potent than their chlorinated analogues. 

For b r o m o f o r m , which has three b romine atoms, it w o u l d 

be prudent to assume it is at least a hundred times more 

potent than c h l o r o f o r m . For d ib romoch lo rome thane ( two bro

mine atoms) vvc assume that thc potency is 20 times that of 

c h l o r o f o r m and for d i c h l o r o b r o m o m c t h a n c (one b romine 

a tom) 5 times. Thc uncertainties in these estimates have l o 

include thc uncertainty in ex t rapo la t ion f r o m animals lo 

humans and thc uncertainties in the an ima l experiments, as 

well as thc uncertainty due lo the use of analogy. As a crude 

estimate we add an extra 0.3 to a for each b romine substi tuted 

for chlorine, leading lo lhe values shown in Table 2 for bro

modichloromethane, d ib romoch lo romethane . and b r o m o f o r m . 

The upper bound on thc carcinogenic potency of i o d o f o r m 

derived f rom thc N C I bioassay is less than the potency mea

sured for ch lo ro fo rm, so we assume that d ich. loroiodomethane 

is less carcinogenic than c h l o r o f o r m . Not ice that the order of 

carcinogenicity of thc b romina tcd . ch lor ina ted , and iodinated 

alkancs may be the same as the order of e lectronegat ivi ty of 

thc halogen ions. 

Using analogy, potencies were derived for several of the 

Olher chemicals listed m Table 2. The analyses and assump

tions made for llicsc chemicals arc discussed in the appendix. 

Some people have suggested that 1.1,1-trichloroethane is 

TABLE" lh. Lifetime Average Risk from Water Contaminated With 
100 ; < E / 1 

Lead 
Clonitralid Di met hvldithioearba nunc 

K. median I 'd . I x 10"" 0 
iv„„. VSlh percentile 2 x 1 0 " 1 x 10" ' 
CAG risk eslluKile 0 0 

A '.'.l l Mir" 1 ! /. i •' • , if •.; < I r- r ('. i " -, L • ' : i • .: N i ] ' 
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1 ~ l .:' . l i . i 'COnii Polcncx o D r i n k i n c \V a lcr Con t mur-. in ls M o n i t o r e d by lhe HPA in lh 

lsJ7u-19 7 7 N a t i o n a l O r g a n i c M o n i i o i inc. Surves 

Potency. Tolal a 

1 Chcn i tca l k g d a y m g a , Assumed Reference 

) C h l o r o f o r m 1.1 x I O " 2 0.14 1.51 ( N C I ) ' 

2 B i o m o d i c h l o r o i u c l hane 5.5 x 1 0 " 2 1.8 text 

L ) i b r i n , i o " h l ' v r i i n K i i i a n ' - 2_2~x_lQ" ' ? 1 text 

J B ron i . - lo rm 1.1 x 10° 2.4 text 

5 D i c h l o t o i o d o n i c l h a n c 2.2 x 1 0 " ' l.S tc i t 

6 1 .2-D ich loroe ihanc 9.4 x 1 0 " 3 0.27 1.53 ( N O P 

7 C 'a rN 'n te t rach lo r ide 4.0 x 1 0 " 3 0.22 1.52 ( N C I ) " 

S M c l h vlene ch lo r ide 2.5 x 1 0 " 3 2.1 2.5 lent (app. ) t 

2 _ _ V i n y l -ch lor ide 2.0 x 1 0 l i ^ = -_U5 (Ma l i on i ) * . 

10 T n c h l o r o c i h y l c n c 7.3 x I O " * (! ??. 1.52 ( N C I ) 

1 1 Tc t rach lo roc thy lene 1.6 x 1 0 " 3 0.16 1.51 ( N C I ) 

12 1.1.1 -T r i ch l o roe thane 1.7 x 1 0 " ' 0.75 1.6S ( N C I ) 

Q._ UisJ2--chJo«>«hyl>-e-ihcc 4.2 x 1 0 " ! 0.34 1.68 (InnistS. 

14 B is - (2 -ch lo ro isopropy l l -e ther < 6 . 7 x 1 0 " N A |! (1.5) ( N C H * 

15 Benzene 1.0 x I O " 3 1.5 C W ( h u m a n ) " 

16 p- D ich lo robenzene 1.4 x 1 0 " 3 1.9 2.3 text (app. | f 

17 i n - 0 ichl orobenzene <8.R x 1 0 " 2 2.0 2.5 text (app . l t 

IX i i -D i ch l o rohcuzenc 6.9 x 1 0 " 3 1 7 2.3 text (app . | t 

19 1.2.4-Tr ichlorobenzene 4.4 x 1 0 " 3 1.5 2.1 text (app.) t 

20 2 .4 -D i ch lo ropheno l 1.7 x 1 0 " 3 1.7 2.2 te.xl (app. ) t 

21 Pen tach io ropheno l 4.0 x 1 0 " 2 1.7 2.1 text (app.) t 
s S P u b ch lo r ina ted b ipheny ls _ 5 J x 1 0 " 2 t t (.1 57 1.6 ( N C f ) -

F l u o r a n l h c n e 3.1 x 1 0 " 2 2.5 2 9 text (app .d 

24 Benzo f l uo ran lhcnc 9.3 x 1 0 " 2 l.S 2.0 text (app.)* 
25 1.1 2 -Bcn /pc ry l cne 1.9 x 1 0 _ : 2.5 2.9 text (app . l t 

26 3.4-Benzopyrcne 9.3 x 1 0 " ' 0.S7 1.7 text (app. ) t 

27 Indeno (1.2.3-cd) pyrene 9.3 x 1 0 " 2 2.5 2.9 text (app.)* 

•(XC1I: Analysis of NCI Carcinogenesis Technical Report Scries data (Numbers 2-239. 1976-19S2. 
National Cancer bistilule. Bcthesda. Md.). 

*lext tapp.l" Analysis appears in thc appendix of ihis paper. 
J(Maltoni): Analysis of MaltonPs ingestion dala [Malioni cl al, 1979]. 
S(lnnis): Analysis of data from Innis el al. [1969]. 
! NA: Not applicable. 

" C W (humanI Analysis of human data [Crouch and Wilson. 1979]. 
•tThc potency is of the PCB Arochlor 1 254. 

not carcinogenic This statement is inaccurate: a more correct 
statement would be that it has not been found to be carcino
genic. h>r the simple reason that thc tests may have not been 
sensitive enough. Thc NCI test was considered inconclusive, in 
pa.rt because toxic effects killed the treated animals early, 
before carcinogenic effects might be manifest. However, we 
still cam estimate a potency figure, with uncertainty, from the 
1.1.1 trichloroethane data. 

Table 4 shows the risk calculated for the selected cities To 
arrive a.t these values, contributions for each of the chemicals 
arc calculated separately (Tables 5o-5f l and then combined. 
In Tables ><r-5. we have onlv tabulated risk values for chemi
cals which have been detected and significantly contribute to 
the risk and no! for all of thc chemicals listed in Table 2. Thc 
value of l i . the mean estimate, can be obtained simply by 
arithmetically summing the individual Table 5<i entries which 
arc the mean annual risks for each ofthe chemicals: 

R = Y_ R. [exp (n , : 21] 

10" V [ l / l , exp (<7,.2,2)] (2.3) 

where represents the summation over all chemicals i . How
ever, to obtain the median and (he 98th percentile estimates of 
risk, it is necessary to determine (he probability distribution of 

the sum expressed in (?| Ihis has been done, using a Monte 
( ailo icchmijuc. lo anr. c at lhe entries i l ami K„ s in "fable 4. 
In iiiosl cases the median of lhe sum is a ppi o x l ma I cl y twice 

the sum ofthe medians, while thc 98th percentile of the sum is 
approximately 10-20% less than the sum of the 9Sth percen
tiles. 

Tabic 4 shows lhat all cities have average risk ; grea.ter than 
10" 6 per year and that several have values of 10 5 and above. 
Thc value d, used is the highest concentration measured for 
the chemical in thc appropriate city, and so these estimates of 
risk mav be a bit pessimistic. However, most of the large 
estimates arc dominated by large concentrations of bromo
form. where thc caicinogenic potency is very uncertain since it 
has not been directly measured. Notice cspecaiiy the cities of 
Brownsville (Texas). Fort Worth (Texas!. Melbourne i Florida). 
Tcpcka (Kansas!, and Day ton (Ohio), where bromoform con
centrations are particularly high so that, since for bromolorm 
thc value of [I is moderately high and of a is very high, the 
98th percentile risk is very high indeed (Table 5c) This indi
cates a need for caution while awaiting the results of the ongo
ing NCI bioassay on bromoform. In Tables 4 and 5u-5r. en
tries greater than 10" 3 arc not precise and slightly overesti
mate thc risk, because the expression in (5) is not linear al 
these levels. Appropriately alarming, though not precisely cal
culated, these large numbers indicate uaacceptably high risks 
by most standards. 

Although wc have tried to be systematic and logical in esti
mating risks for drinking water, vvc have not been entirely 
complete. We have not discussed how two pollutants added to 
the waici can piodutrc a multiplicative <\ncr;:Kiic >:!icct such 
as follows, {or example, exposure to both asbestos and toh.tc-
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T \ ' : l l 1" 1 M e a n M e d an and *>Mh Y r c c n l i l e p- iunates of A n n u M 

Risk f r o m O t c a n i c Chemica ls in D r i n k i n g Water ho rn Selected 

U.S. C ines 

Ps. K. R „ „ . 9.sth 

C u e Average Med ian Perccni i le 

A i i na i u i a l e . \ ' a . 7 . 0 E - 0 6 3.2E-06 4.2E-05 
A t l a n t a . C a . 7.5E - 0 6 2.6E-06 4 .5E-05 
B a l t i m o r e , M d . 7.-1 E - 0 6 2.4 E - 06 5.3E-05 
Bi l l ings . M o m . 2.6E - 0 6 7.5E-07 1.911 - 0 5 
B l i m i n g h a m . A l a . 5.5E - 0 6 2. I E - 0 6 3.2E-05 

-.Rro.vv ns.v i l i e ^ T e x . 2.5E - 0 3 ' 2.SE-04 1.9E-02 ' 
Cape G i n r d c a T i i M o . 2 . 9 E - 0 5 1.112-05 1.5E-04 
C o l u m b u s . O h i o . 1.91: - 0 5 6.7E-06 1.2E-04 
D a v i o n . O h i o i . e i : - O J I .6E-0S 7.5E-04 
E l i zabe th . N . J. 1 . 2 E - 0 5 4.5E-06 7.SE-05 
f o r i W o r t h . Tex . 2 . 7 E - 0 4 3.2E-05 2.0E-03-
H u n t i n g i c m . W . Va 7 . 9 E - 0 5 2.0E-05 5.5E-04 
Jackson . M iss . 1.1 FT - 05 4.5E-06 6.2E - 0 5 
Jersey C i l y . N . J. 5 . S E - 0 6 2.1E-06 3.1 E - 05 
Kansas C i t y . K a n . . V 5 E - 0 6 1.2E-06 2.0E-05 
L i n c o l n . N c h . 8.1 E - 0 5 9.8E-06 6.6E-04 
Los Angeles. Cal i f . 7 . 6 E - 0 6 2.2E-06 5.3E-05 
•Manchester. N . H . 3 . S E - 0 6 1.6E-06 2.5E-05 
M e l b o u r n e . F la . 2.4 E - 0 4 5.9 E - 05 1.6E-03 -

M o n t g o m e r y . A l a . 6 . 5 E - 0 6 2.9 E - 0 6 3.9E-05 
N e w p o r t . R. 1. 4 . 7 E - 0 5 1.4E-05 3.0E-04 
N o r f o l k . Va. 1.4 E - 05 5.5E-06 S.6E-05 
Passaic Va l ley . N . J. 1 . 1 E - 0 5 3.9 E - 0 6 6.9 E - 0 5 
S a c r a m e n t o . Cal i f . 2.4 E - 0 6 9.6E-07 1.7E-05 
T o p e k a . K a n . 1 . 5 E - 0 4 2.9E-05 l.t E - 0 3 * 

1.0E - 06 means 1.0 x 10" 6 in o r d i n a r y scient i f ic no ta t i on . 
• E n t r i e s greater t han 1.0E - OJ (10 '*) arc not precise: sec text. 

relation lo like risks, similarly determined, and the risks and 
costs of the other options under consideration. Second, some 
general statements can be made about public behavior toward 
known cancer risks (e.g., X rays, smoking) and other non-
cataclysmic risks of death (e.g., car accidents and bee stings; 
not reactor mclldowns and nuclear war). Some risks arc so 
small that people tend to ignore them and regulations arc not 
developed to reduce them. There are other, larger risks that 
the public attends to through regulations, public expenditures, 
and individual action. Vochin [1976] and the United Kingdom 
Royal Commission on Environmental Pollution [1976] point 
out that many risks of 10~6/ycar arc familiar and casually 
accepted. This is not surprising when wc consider that a 
person exposed to a risk of 1 in 106 per year has life expect
ancy reduced by only one day [Crouch and Wilson. 19S2]. 

Risks of cancer from drinking water can be compared to a 
number of risks indicated in Table 6 taken from Crouc'i and 
J_lj7soii £19S2]. Data on hazards other than cancer were 
derived from annual death rates on exposed populations. Thc 
cancer risks shown arc calculated in thc same way as drinking 
water risks in this paper, and so thc same caveats and uncer
tainties apply. Table 6 gives further evidence thai risks of 1 in 
106 and less arc generally ignored, while risks above 10~6/ye_ar_ 

arc of concern. Dangerous occupations, in which workers are 
"Tomcxvhat compensated for risks assumed, carry risks of 10"* 
and greater (Table 6); while many popular sports, several con
sidered risky, carry risks of 10" 5 and more [Crouch and 
Wilson, 1982]. Cancer risks from air pollution are approxi-
matcly 10" s/ycar7and the total fatality risk from air pollution 

co smoke. However, in most cases wc arc concerned with 
small doses of one pollutant added to a "sea" of many pollut
ants. For these small doses, a multiplicative effect is not ex
pected. In addition, we have included only thc 27 chemicals 
analyzed by thc EPA in its organics survey and have not 
accounted for inorganic chemicals. 

This analysis has been extended to include risks for those^ 
chemicals not delected at any site. Wc assume thai thc chemi
cals which were not delected were present al the detection 
limits and redcrived the risk distribution using the same meth
ods described above. In doing this it was found lhat 3l the 
very most, average annual risks were doubled. The cases of 
doubling were those where we would least expect undetected 
contaminants to be at concentrations near the detection 
limits: the least polluted water supplies with average risks of 
2 x 10"'' and less. For thc more polluted water supplies the 
values of risks were unchanged. 

S C L L C I I O N OK AN A C C L I T A U L E L f iVLL OK RlSK 

Once ihe risk distributions arc derived, thc obvious next 
step is to cjuesiion whether or not thc waters arc safe to drink. 

I he FPA has solicited public opinion as regards an acceptable 
level of risk [Federal Register. 1982]. All told, there has been 
much written on this subject, wherein most agree on one 
point: ihcre arc no simple answers. There is also a general 
consensus that judgements on public safety have no place in a 
risk assessment, especially since risk perception and public 
acceptance cannot be exactly predicted from actuarial statis
tics, benefits, costs of risk reduction, and the degree lo which 
the risk is voluntary. It is without thc intention of suggesting a 
iisk level io be used as a strict safety siandani that we make 
tlie I i i i i ' i i i I i l e m a r k s . fus t , an acceptable level cannot be 
determined in vacuo: an assessed risk is onlv meanineful in 

TsTO"Vycar [CTFuch and Wilson, 1982]. 
With these remarks in mind we note thai, except for thc 

very polluted water supplies indicated in Table 4, drinking 
water risks are comparable to olher risks society puts up with 
but'lTFc's'to control. The mcatTarfd median estimates are mod-" 
erate TMJT less than 10"'/year, apart from the live extreme 
cases. The 9Sth percentiles of the distributions are high, how
ever, especially where there is bromoform present, and the 
uncertainty is large. Given that this-is. the case, none of the 
risks for drinking water supplies we calculated should be ig
nored. More careful experiments and the attencar.; risk analy
ses, as well as further reculatory action, should be considered. 

FPA's D R I N K I N G WATK.R STANDARDS 

Although cancer risk is an important consideration to the 
FPA in the selling of standards, il is not entirely consistent in 
its use of risk estimates. The federal standard for the tota! 
concentration of Irihalomcthanes is 100 /.-go [Federal Register, 
1979]. The FPA defines total irihalomcthanes as the sum of 
concentrations of thc four halomclhancs chloroform, bromo
form. dibromomethane. and bromodichloromethane Thc 
mean value of thc risk for 100 //g*l of chloroform is 1.4 
x 10" "/year or 1 x 10"'/lifetime. Thc 9Sth percentile is 6 
x 10"•*/lifetime. Wc calculate the ,9Sth percentile risk from 
100 /<g,'l of bromoform as 600 times greater, partly because of 
thc extreme uncertainty, and so a supply just meeting thc 
standard and contaminated solely with chloroform poses 
much less risk than if it were just meeting the standard but 
contaminated mostly with bromoform. Bromoform is likely to 
be more carcinogenic than chloroform, which is 10 to ICO 
times as caicmogcnic as trichloroethy lene in animals. The 
l-.l'A slionld [Hit the allowed maximum contaminant levels 
(MCi. 'sl in this order. Yet the proposed standards are not 
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TABLE (v Risks of Olher Activities 

Evcrvday Risks 

Tune to Accumulate a One Average Annual 
in a Million Risk of Oealh Risk per Capila 

IJeiaq in the United Slates 

Motor vehicle accident 1.5 days 2 x 1 0 " 
balls 6 days 6 x 10 - 5 

Drowning 10 days 4 x 10 ~ 5 

1' ues 13 da>s 3 x 10' ~ 
firearms 36 days 1 x ! 0 " 5 

Electrocution 2 ntonihs 5 x 10"* 
Tornados 20 months 6 x 1 0 " ' 

Floods 20 monlhs 6 x 1 0 " ' 
Lightning 2 years 5 x I O - 1 

Animal bile or sling 4 years 2 x 10" ' 

Occupational Risks 
General 

manufacturing 4.5 days S x I 0 " 5 

trade 7 days 5 x ] 0 " 5 

serv ice and government 3.5 days 1 x 10"* 
transport and public utilities 1 day 4 x 10"* 
agricullurc 15 hours 6 x 10"* 
construction 14 hours 6 x 10"* 
mining and quarrying 9 hours 1 x 1 0 " J 

Specific 
coal mining (accidents) 14 hours 6 x 10" ' 
police duty 1.5 days 2 x 10"* 
railroad employment 1.5 days 2 x 1 0 " ' 
fire fiehtinc 11 hours S x 1 0 " 

O t h e r O n e in a M i l l i o n Risks 

Tvpc and A m o u n t of Exposu re : 
Source o f Risk Examples 

C o s m i c rays one t ranscont inen ta l round t r ip by air 
l i v i n g 1.5 m o n t h s in Co lo rado compared l o New Y o r k 
c a m p i n g al 15.000 feet for 6 days compared l o sea level 

O t h e r r a d i a t i o n 20 days o f sea level natura l background rad ia t ion 
2.5 m o n l h s in masonry rather than w o o d bu i l d i ng 

i o f a chcsl X ray using modern equ ipment 
Ha l i ng and d r i n k i n g 40 d ie l sodas (saccharin) 

6 pounds of peanut butter (anatox in) 
ISO p in ls o f m i l k (a f ia lox !n | 

200 ga l lons of d r i n k i n g water f rom M i a m i or New Or leans 

90 p o u n d s o f b ro i l ed steak (cancer r i sk o n l y ) 
Smoking 2 c igarc l l cs 

f rom Crouch and Wilson [ 1982]. 

c,\:ici!\ related to probable risk, as they should be (compare 
Table 7 and Tabic S). 

Kor individual contaminants, a I 0 " 6 risk per year leads to 
the concentrations shown in Tabic 7. We (iole that the con
centrations of chloroform giving an average risk of 10~6/'ycar 
is }0" . less than lhe federal standard [Federal Register. 1979]. 
Also, rarely is only one important contaminant, such as 
chloroform, present in drinking water, and so thc risk from 
drinking water in compliance with federal regulations may be 
substantially higher. l~or mixtures the calculation should be 
adjusted lo limit the total risk lo 10~ 6 per year, by using the 
techniques described above. 

If the HPA wish to be inconsistent in thc setting of risk-
based standards, they should state why. Among possible rea
sons arc that halomelhancs arc costly to reduce and enter 
water supplies as byproducts of a desirable technology, e.g.. 
chlo:! : I : I ; H in >'f uatei supplies lo prevent disease. 1 richlo-
i neth\ lene ano ten achloroclhv lene usually enter the supplies 

as industrial pollution, which might more easily and cost ef
fectively be controlled. According lo ihis idea, different risk-
based standards may be in order: for example, use of 
IG'Vyear for the mixture produced through chlorinalion and 

TABLE 7. Contaminant Concentration for R = 10"*/>' c a r 

EPA 
Potential 

R « . ,R ft M C L V 

T r i c h l o r o c i h ylcnc 165 1 100 3400 5 l o 500 
Tel rach loroc i f i ylene 75 500 1500 5 to 50-3 

C a r b o n Tet rach lor ide 30 200 625 5 i o 500 
f J J -T r i chU ' inc l lu inc 5000 3t>.000 14 5.000 1000 

l . i -D ich lo ro r r ihanc 10 SO 250 1 i o !C-3 
V iny l Ch lo r ide 5 35 125 1 to 100 
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1 WW: ' . > I ; - - ; . '.-C I ,-,-cr l . m i : : L n e u m e C a n c e l R 
i a . : a I V . nk inc W a ic t C o n - e n i r a l i o n s b y Tw,. 

t I M I I c n i r a i i o n s b> 1 u o C a n c e l <isk Ca lcu la I ions 

Projected C o n c e n l r a l i o n s in 
Upper L i m i l D r i n k ing W a t e r . 

Excess 
L i fe t ime — 

Cancer Risk C A G N A S 

T r i c h lo r o c l h y lcnc 1 0 " 6 2 SO 450 
1 0 - 28 45 
1 0 " ' 2.S 4.5 

T c i r a c h l o i o c l h l y e n c 1 0 " " 90 350 
1 0 " 5 9 35 
1 0 " - 0.9 3.5 

C a r b o n T e t r a c h l o r i d e 10""- 40 450 
10" 5 4 4 5 
1 0 " * 0.4 4.5 

1 . ^ -D ich lo roe thane I 0 " 6 95 70 
1 0 " 1 9.5 7 
1 0 " * 0.95 0.7 

V i n y l C h l o r i d e I 0 " 4 , 200 100 
1 0 " 5 20 10 
1 0 " * 2 1 

Assumes: Lifetime exposure (70 years) by 70-kg adult. Consump
tion of 2 liters of waler per day. Nonlhrcshold toxicity mechanism is 
operative at low doses in humans. Assimilation in humans at low 
doses is the same as animals at experimental doses. Interspecies (ani
mal human) dose scaling is proportional to body surface area. Note: 
CAG is thc EPA Carcinogen Assessment Group. NAS is thc National 
Academy of Sciences Safe Drinking Water Committee. Copied verba
tim from Federal Register [19S2. Table 3]. 

10" 6 year for all industrial chemicals. Olher reasons for 
choosing different risk levels for different types of chemicals 
may be to account for persistence or lhe use of certain chemi
cals as surrogates for others, possibilities not included in the 
scheme here propounded. 

APPENDIX: O R A L POTENCIES FOR PAH AND SOME 

OF THE CHLORINATED H VDROCARIIONS LISTED 

IN TABLE 2 

Risk estimates arc conventionally obtained from human 
data or from lifetime experiments on animals in which lhe 
animals arc exposed lo Ihe test chemical in lhe same manner 
as humans would be. When lifetime animal results or human 
daia arc not available, ii has usually been maintained that 
risks cannot be estimated, as was thc case when lhe National 
Academy of Sciences chose not lo estimate the risks of 3.4-
beiuopyrcnc in drinking water [.'V.-lS. 1977]. However, vvc 
believe lhat the available data arc adequate for risk estimation 
in many cases where human or lifetime animal studies cannot 
be found. 

Tor all o f the chemicals listed in Tabic 2 we believe there is 
sufficient dala for risk estimation. Thc chemicals listed in 
1 able T lor which wc have yet lo derive values of potency arc 
all either chlorinated hy drocarbons or polycyclic aromatic hy
drocarbons (PAH). 

Polycyclic Aromatic H ydrocarbons (PAH) 

"I he polcncies of these compounds are derived from animal 
carcinogenesis studies. Cancer has been induced in laboratory 
animals with the PAH 3.4-bcnzopv rene in numerous experi
ments. In several of these experiments, 3,4-bcnzopyrcnc was 
given orally and lhe experiment lasied for a long period of 
lime, albeit not for lhe entire lifetime of the animals (Table 
A l l We obtain a potency fot 3. - ! >cu/on vrene fiom these •:>.-

p-i invents bv applying a factor lo correct for the length of thc 
experiment. Por the resi of lhe PAH listed in Tabic 2. we use 
results from mouse skin tests, which were performed to com
pare the carcinogenic activities of thc various PAH. Thc po
tency of a particular PAH is cxtrapolaled from lhe potency of 
3,4-bcnzopyrenc by comparing ils skin activity wi(h that of 
3,4-bcn7.opyrcnc. 

When given orally, 3.4-bciuopyrcne consistently induces 
tumor growth. R. H. Rigdon and coworkers have extensively 
studied ils induction of leukemias and lymphomas, as well as 
cancers of lhe stomach and lung, in laboratory mice [Riadon 
ct al.. 1967. 1969; Rigdon and Neal. 1966]. Unfortunately, their 
experiments were loo short to be of use in potency calcula
tions. There arc, however, several rodent experiments lasting a 
year or longer, and vvc are much more comfortable using these 
long experiments for potency estimation. J. BornefT (Borneff 
[1963], as reported by U.S. Dcpartmcitt of Health. Edttcation 
and Welfare [1973<i], and BornefT et al. [196S], as reported by 
U.S. Department of Health, Education ac.d Welfare [19736]) 
induced lung adenomas and stomach papillomas and car
cinomas with 3,4-bcnzopyrenc in experiments that lasted 500 
days (sec Table A l ) . He was able to affect the activity at a 
particular site by adding mineral oil or detergents to the feed 
or drinking water and administering lhe chemical either in lhe 
drinking water or feed. However, the potency, which we define 
as thc highest significant value for any site in a particular 
experiment, did not vary by more than a factor of 4 in the 
BornefT experiments (Table A l ) . 

Several other investigators also induced cancer of the fore-
stomach in long-term experiments. All of ihe experiments wc 
know of which lasted a year or longer where 3,4-benzopyrene 
was administered orally arc listed in Table A l . We have esti
mated potencies from these experiments, using methods de
scribed in the body of thc text. The values obtained are listed 
in the first column of Table A l . None ofthe experiments used 
were run for the lifetime of thc animals, and so the potencies 
listed in thc first column are underestimates; had the experi
ment run for the lifetime of the animals, more cancers prob
ably would have been observed. 

To take this into account, potency values are multiplied by 
a compensating factor / : 

P, c n r r < c i t ( ! ( A l ) 

Armitogc and Doll [1954] have observed thai for many hum 
tumors, incidence R bv a given age t is proportional to 
where /. is characteristic of a tumor: 

R-i' 

Hence the potency from a short experiment is cr 
mated by a factor 

M r 

(A 2) 

I A3 

where t, is thc natural lifetime of the animal and t r is the age 
of the animal at the end of thc experiment. For rodents, t. is 
appio.ximately 2 years. For human tumors of ihe type listed in 
Table A I , /. is approximately 5.6. In rodcnls. wc assume that i l 
is the same and so correct lhe values in Table A l bv corn-
put i ng: 

/ 2 4 uoiiihs^- * 
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0.123 

U. I 30 
0 215 
0.IK2 
0.219 

U.3d 7 
0 16 
0 1 59 
0.274 
0.066 
0.546 
0.138 
0.021 
0.143 
0.123 

0 149 
0.807 

0.015 

0.27 

1 umor ! ypc 
Mclhod of HA P 
AduiiniMr.Uion Remarks 

Animal Age at tne 
Duration of End of Experiment 

stomach papilloma 1 
stomach carcinoma f 
stomach papilloma 
stomach carcinoma 

lung adenoma 1 
stomach pap. 4-kcr.t f 
stomach carcinoma ] 
stomacli papilloma 
lung adenoma 
stomach papilloma 
lung adenoma 
stomach papilloma 
lung adenoma 
stomach papilloma 

stomach carcinoma j 
stomach papilloma | 

esophagus and forc-
slomach papilloma 

stomach carcinoma 

Chouroutinkoc ct al. [1967] 

foresti-mach papilloma feed 1 -1 months 

drinking water 

drinkini: water 

t ionwff c( ai. [1968] 

surfactants added (o water (500 days)* 

surfactants and potassium (500 days)* 
chromate added lo water 

BorncfJ [1963] 

496 days 

(556 days) 

(556 da>s) 

S.7 

<4.6) 

(4.6) 

feed minera l o i l and detergent 500 days (556 d a y s ) : (4.6) 

added to d r i n k i n g water 

d r i n k i n g water dc l c rgcn l added lo water 500 days (556 days) (4.6) 

d r i n k i n g water m ine ra l o i l and detergent •500 days (556 days) (4.6) 
added t o d r i n k i n g water 

feed m ine ra l o i l added to feed 500 days (556 days) (4.6) 

d r i n k i n g water m ine ra l o i l added l o feed; 500 days (556 days] (4.6) 
detergent added to water 

Fedorcnka ct a i [ / 9 6 7 ] 

gavage: 10 t imes to fas t ing mice 19 m o n l h s 2 1 - 2 2 m o n l h s 1.9 

Gibe! {1964] 

da i l y gavage lo Sprague D a w l e y rats 12 m o n t h s 67 weeks 11.7 

for 1 year 

Bianc'nnfiori ct al. [I96T] 

gavage. 30 l imes 65 weeks 73 weeks 7.3 

1.07 

I 0.60 
1 1.13 
I0.S4 
1 1.01 

J 1.68 
10.74 
I 0.73 
1 1.26 
10.30 
12.51 
10.63 
(0.10 
10.66 
10.56 

10.28 
1.49 

0.17 

1.96 

hveept for lhe Gibel experiment, all experiments were performed or. mice, of a variety of strains. 
"It was assumed that the 196S BornefT experiment was run under lhe same protocol as the 1963 BornefT experiment. 
'For stomach papillomas and keratosis combined. . 
JIl w as assumed that lhe experiment began when the animals were 8 weeks of age. 

where t r is expressed in monlhs . The corrected potencies are 

listed in the last c o l u m n of Table A l . The values o f potency 

obtained arc surpr i s ing ly consistent, considering the variety o f 

strains and exper imenta l condi t ions , w i th the largest on ly a 

factor o f 15 f r o m lhe smallest value. To obta in a single value 

for 3.4-benzopyrenc. wc took a geometric mean. Using a single 

value o f potency for each o f the references, the geometr ic 

mean was f o u n d to be 0.93 w i th a logar i thmic standard devi

a t ion of 0.87. 

N o long- te rm oral bioassays were found for any o f t h e o lher 

P A H listed in Table 2, a l though mouse sk in-pa in t ing experi

ments were available on all of them. In one s tc in -pa in t ing 

experiment , in which bo th 3.4-benzofiuoranlhene (B(b)F) and 

3.4-benzopyrene were repeatedly applied. B(b)F was less 

potent by about a factor of 10 { W y n d c r and H o f f m a n . 1959]. 

In an i n i t i a t i o n exper iment . B(b |F was aboul I /40th as power

fu l as 3.4-benzopyrcnc [ W i n Dunrcn cl al.. 1966], Wc assume 

that B l b l F w o u l d be about l /10 th as potent as 3.4-

ben/opyrene in an ora l study. In app ly ing this assumption, we 

nolc tha i wc may be underes t imat ing the relative potency of 

B ib )F by a factor of 5 or more { f l = 9 x 10~ 2 , but o A

2 = [ I n 

( 5 | ] : + (0.87) 2 = I S3 2 ) . 

H o f f m a n and H'yndcr [ 1 9 6 6 ] . as reported by In ternat ional 

Ai /c iu y f o r Research on Cancer [1973] , topica l ly appl ied 

indeuof l .2.3-cd)pyrcnc ( IP) as well as 3,4-bcnzopyrcne thrice 

v .cekl j for 1 year. In this experiment . 3.4-benzopyrcnc was at 

least 2(1 l imes as active as IP . We assume thai IP is less than 

I i l l i h .!•* potent as 3.4-ben/opvrcne through the oral route, 

bul lo account for lhe looseness o f t h e ext rapola t ion , assume a 

large uncertainty ( f i = 0.09, a , 2 = [ l n ( I 0 ) ] J ~ (0.87) : = 2.46 : ) . 

In an 80-week skin pa in t ing experiment, Horton and 

Christ ian [1974] tested the complete and cocarcinogcnic 

properties of several P A H , inc lud ing 3,4-benzopyrene and 

f luoranthene. In this experiment 3,4-benzopyrene was at least 

40 times more potent than f luoran ihcnc as a corarcinogen and 

30 times more potent as a complete carcinogen. Hence vvc 

assume a potency of 3 x 10 ~ 2 for f luoranthene, w i l h large 

uncertainty ( a r = 2.5). 

In one skin pa in t ing experiment, 1,12-benzpcrylene was not 

active at doses in which olher P A H were highly active [ L i -

j in sky and Saff iot t i , 1965]. F r o m thc I an Duurcn ei al. [1966. 

1970] experiments wc can deduce tha i 1,1 2-benzperylenc may 

be less potent than 3,4-benzopyrene in i n i t i a t i o n by a factor of 

250; however, 1,12-benzpcrylene can also aci as a cocarcino-

gen and was found lo be hal f as potent as pyrene in cocarcino

gcnic act ivi ty [ V a n Duuren et al. , 1973]. Pyrene was abou l 

l / 2 0 l h as potent as benzpyrcne as a cocarcinocen in thc 

Hor ton and Christ ian [1974 ] experiment . These facls indicate 

that, ora l ly , 1,12-benzperylcnc may be less than l /50 th as 

potent as 3.4-benzopyrcnc (f! = 0.02, aK = 2.5). 

Chlorinated Hydrocarbons 

A number of ch lor ina ted hydrocarbons tested in the stan

dard N C I bioassays have produced noncarcinogcnic effects, 

such as liver and k idney tox ic i ty , as well as liver cancers or 

leukemia in mice and kidney and/or endocrine cancer in rais. 

In fact, acute o i a l tox ic i ty was fount! ;o be strongly correlated 

wi th carcinogenic potency for those chlor ina ted hydrocarbons 
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n , />'. a , 

v hemica l l - D . „ rng. kg da_\ I . O , 0 References 

V . t h v l e n c 1270 1.36 2.5 v 10 ' 1 2.13 K i m u r a er al . [ 1971J; 

C h l o r i d e K 1 0 S 1 I [19S0 ] 

p - D i c h l o r o - 2132 1.00 14 x 1 0 ' 5 1 SS Srencer [ J 9 7 3 ] 

henzene 

i . - D i c h l o r o - 500 0 36' 6.9 x 10" 1 1.70 N I O S I 1 [19R0] 

hen/cne 

m I ) i ch l o ro - > 50 < S S x 1 0 " ' (2(K1| wc avsi imc (hai lhe mela 

benzene isomer is no m o t e than 

10 l imes as tox ic as 

lhe p- and a- isomers 

1.2.4-tri- 761 0.36* 4 4 v 10" ! 1 70 Brown c i a l . [ 1 9 6 9 ] 

c h l o r o -

henzene 

2.4-d ieh loro- 1765 0.73 1.7 x 10 " J 1.72 Kobayusk i a a i [ 1 9 7 2 ] ; 

pheno l N I O S H [ I 9 S 0 ] ; 

Verna l et a l . [ 1 9 7 2 ] 

pen iach lo ro - 102.5 0 6S 4.0 x 1 0 " 1 1.69 N I O S H [ 1 9 S 0 ] ; 

phenol Deichmann ct a l . [ 1 9 4 2 ] ; 

Gaines [ 1 9 6 9 ] ; 

S toh lnwn [ 1 9 5 1 ] ; 

McGaccck ct a l . [ 1 9 4 1 ] 

"Since only one L D ? 0 value was found, ue assume lhat the uncertainty in lhe L D 5 0 is thc same as lhal 
for an arbitrary l . f \ 0 found in lhe literature [Zcisc et a i , 19S2]. 

tested by the NCI [Zcisc ct ol, 19S3J. The relationship derived 
is used to predict carcinogenic activity for the untested chlori
nated hydrocarbons in Table 2 given their acute toxicity. Thc 
relationship is 

fi = 6.5(LD 5 0 )" (A5) 

where fi is lognormally distributed with median log, (fi) and 
standard deviation (o~,) 1.52. Uncertainly measures on potency 
(rtJ must include both the uncertainty from using thc relation
ship frr,) and the uncertainty in the value of the L D 5 0 used 
(o-,): 

c , 2 = cr, 2 + (1.1 ' > , ' (A6) 

The potency values derived, logclher with the L D 5 0 values, 
their references, and thc uncertainties, arc listed in Tabic A2. 

N O T A T I O N 

h EPA Carcinogen Assessment Group 's estimate of po

tency. 

d- average concentra t ion of chemical i in d r i n k i n g water. 

//g-1. 

0 average daily dose, mg-'kg of bodyweich l /day . 

E high to low dose ex t rapo la t ion factor. 

K h a interspecies ex t rapo la t ion faclor . f r o m species a to 

species h. 

pt 1 p robab i l i t y density func t i on . 

R l i fe t ime cancer risk. 

R average annual cancer risk, 

ic median value of vv. 

M" average value o f ic. 

u * 1 9Slh percentile of iv. 

1 backround 11 fc t ime tumor incidence. 

/) carcinogenic potency. 

a standard deviation of log, ((<). 

c L standard (lev lalion of log, (/i'l 

i-;, standard deviation of loc ( K \. 

<; vl/ihi.-iul <fcv lalion of loe . [d\ 
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4.0 RISK ASSESSMENT 

In e s t a b l i s h i n g p r i o r i t i e s f o r remediation or monitoring, i t i s 

important t o consider the h e a l t h r i s k associated w i t h a s p e c i f i c sample or 

l o c a t i o n . I n most cases, r e l a t i v e l y high concentrations of contaminants 

must be present t o c o n s t i t u t e an acute h e a l t h hazard. However, extremely 

low dose l e v e l s of chronic t o x i c a n t s can present a s i g n i f i c a n t r i s k i f 

exposure occurs over the l i f e t i m e of t h e organism. The c h e m i c a l 

c o n s t i t u e n t s and concentrations of s o i l and water samples have been 

reviewed i n order t o estimate t h e i r chronic t o x i c p o t e n t i a l . The l i f e t i m e 

cancer r i s k associated w i t h consumption of the various chemicals detected 

i n s o i l and groundwater samples at the Manana - Mary Wheeler #1-E w e l l s i t e 

has been estimated using the procedures of Crouch et a l . (1983) . This 

procedure can be used t o estimate the r i s k of i n d i v i d u a l chemicals, as was 

done f o r the s o i l samples; or, the procedure can be used to estimate the 

cumulative cancer r i s k f o r mixtures of chemicals, as was done f o r the 

groundwater samples. The r i s k equation takes i n t o account the carcinogenic 

p o t e n t i a l of each chemical, the v a r i a b i l i t y of the data used to estimate 

carcinogenic p o t e n t i a l , and the concentration of the chemical. The major 

l i m i t a t i o n s of t h i s equation are t h a t e x t r a p o l a t i o n s must be made from the 

high dose used i n animal t e s t i n g t o the low dose which occurs i n most 

environmental samples; and, e x t r a p o l a t i o n s must be made from the animal 

species i n which t o x i c i t y t e s t i n g was conducted and humans f o r which the 

r i s k i s being estimated. 

For groundwater, the r i s k equation assumes t h a t a 70 kg human w i l l 

consume 2 l i t e r s of water per day f o r an e n t i r e l i f e t i m e . The equation can 

be used t o estimate the mean, median, and 98th p e r c e n t i l e r i s k . The mean 

r i s k i s t y p i c a l l y used to assess the hazard of i n d i v i d u a l chemicals or 
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mixtures i n most groundwater samples. The median r i s k i s u s u a l l y less than 

the mean r i s k , and should only be used i f the r i s k of human exposure i s 

extremely low; while, the 98th p e r c e n t i l e r i s k i s a conservative estimate 

and can be used i f potable water wells are believed t o be w i t h i n the plume 

of contaminated groundwater. For the purposes of t h i s review, the mean 

r i s k w i l l be used. 

The r e s u l t s from the estimation of r i s k f o r i n d i v i d u a l chemicals 

detected i n the s o i l are provided i n Table 4-1. The o r a l r a t l e t h a l dose 

or tumorigenic dose f o r chrysene and acenaphthene could not be located i n 

the l i t e r a t u r e . However, chrysene i s described as a p o t e n t i a l carcinogen 

(Lewis and Tatken, 1984) . Thus, the carcinogenic p o t e n t i a l f o r chrysene 

should be comparable t o t h a t f o r fluoranthene. I n a d d i t i o n , a comparison 

based on chemical s t r u c t u r e suggests t h a t the carcinogenic p o t e n t i a l of 

acenaphthene s h o u l d be comparable t o naphthalene. The a d s o r p t i v e 

p r o p e r t i e s of s o i l should prevent a s i g n i f i c a n t amount of these chemicals 

from reaching groundwater. However, i n order t o provide a higher l e v e l of 

s e c u r i t y , s o i l samples w i l l be considered t o present a p o t e n t i a l r i s k t o 

human hea l t h i f the s o i l concentration incurs an estimated r i s k of greater 

than 10 i n a m i l l i o n . 

Three s o i l samples contained a concentration of chemical w i t h an 

estimated r i s k above a mean of 100 i n a m i l l i o n . S o i l sample ?-N contained 

178 ppb fluoranthene which incurs an estimated r i s k of 148 i n a m i l l i o n 

(Table 4-1). The r i s k associated w i t h chrysene i s l i k e l y equal t o t h a t f o r 

fluoranthene i n t h i s s o i l sample. The estimated r i s k associated w i t h 

fluoranthene i n s o i l sample T-1W i s 137 i n a m i l l i o n ; t h i s sample also 

contained xylene at a concentration which incurs an estimated r i s k of 1 i n 

4.1 SOIL 
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Table 4-1. Risk Factors for Soil Samples Collected at the Manana - Mary Wheeler 
#1-E Well Site. 

98th 
Sample Cone. Mean Median Percentile 

I.D. Constituent (ppm) R R R98 
P-N Fluoranthene 0.178 1.48E-04 2.21E-06 7.29E-04 

Chrysene 0.118 
T-1W Fluoranthene 0.165 1.37E-04 2.05E-06 6.76E-04 
T-2E Napthalene 3.901 2.79E-05 2.65E-06 2.04E-04 

Acenapthene 3.584 
BG-1 1,2-Dichloropropane 0.61 7.07E-06 1.03E-07 3.45E-05 
P-N Toluene 1.2 1.61E-06 4.23E-07 1.10E-05 

Xylene 17.8 2.54E-05 7.05E-06 1.73E-04 
P-W Benzene 2.6 3.20E-06 1.04E-06 2.09E-05 

Toluene 34.3 4.59E-05 1.24E-05 3.15E-04 
Xylene 177.2 2.52E-04 7.02E-05 1.72E-03 

P-S Chlorobenzene 0.37 3.37E-06 1.48E-07 2.20E-05 
Xylene 0.76 1.08E-06 3.01E-07 7.38E-06 

P-E Xylene 2.1 2.99E-06 8.32E-07 2.04E-05 
T-1W Xylene 0.73 1.04E-06 2.89E-07 7.09E-06 
T-1C Toluene 0.16 2.14E-07 5.76E-08 1.47E-06 
T-1E Xylene 0.98 1.40E-06 3.88E-07 9.52E-06 

RP-1B Vinyl chloride 4.3 1.14E-04 3.44E-05 7.64E-04 
T-2C Toluene 0.26 3.48E-07 9.36E-08 2.39E-06 

Xylene 0.94 1.40E-06 3.72E-07 9.13E-06 
T-2E Benzene 0.22 2.71E-07 8.80E-08 1.77E-06 

Toluene 0.35 4.68E-07 1.26E-07 3.47E-06 
T-3C Chlorobenzene 0.19 1.73E-06 7.60E-08 1.13E-05 

Note: This table revised 4/17/90. 
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a m i l l i o n (Table 4-1) . The maximum r i s k associated w i t h a s o i l sample at 

the Manana - Mary Wheeler #1-E w e l l s i t e was 252 i n a m i l l i o n f o r xylene i n 

s o i l sample P-W. This sample also had a r e l a t i v e l y high r i s k f o r toluene 

(45.9 i n a m i l l i o n ) . The concentration of v i n y l c h l o r i d e i n s o i l sample 

RP-1B incurs an estimated r i s k of 114 i n a m i l l i o n (Table 4-1). This s o i l 

may present the greatest r i s k of those i n v e s t i g a t e d , as v i n y l c h l o r i d e i s a 

suspected human carcinogen w i t h a high vapor pressure. Thus, the p o t e n t i a l 

f o r exposure v i a e i t h e r a i r or groundwater e x i s t s . 

Other s o i l samples w i t h chemicals at a concentration which incurs an 

estimated r i s k of greater than 10 i n a m i l l i o n include T-2E (naphthalene's 

r i s k i s 28 i n a m i l l i o n ) , P-N (xylene's r i s k i s 25 i n a m i l l i o n ) , and P-W 

(toluene's r i s k i s 46 i n a m i l l i o n ) . Thus, the s o i l sampling l o c a t i o n s f o r 

which chemical concentrations suggest the greatest estimated carcinogenic 

r i s k appear t o be P-N, T-1W, P-W and RP-1B (Table 4-1). 

4.2 GROUNDWATER 

The presence of t o x i c chemicals i n groundwater presents a more 

imminent r i s k t o human h e a l t h than does t h e i r presence i n s o i l . Thus, any 

groundwater sample w i t h a mean r i s k of greater than 1 i n a m i l l i o n may 

in d i c a t e the need f o r continued monitoring at a minimum. At the conclusion 

of the r i s k assessment, i t was noted t h a t the maximum carcinogenic r i s k 

estimated f o r groundwater at the Mary Wheeler #1-E s i t e i s no greater than 

t h a t e s t i m a t e d f o r d r i n k i n g water from s e v e r a l l a r g e c i t i e s . The 

c o n c e n t r a t i o n of indeno(1,2,3-c,d)pyrene i n sample EPNG-4 i n c u r s t h e 

maximum estimated r i s k of 15 i n a m i l l i o n . Methylene c h l o r i d e , which has 

been suggested t o have been introduced by the a n a l y t i c a l l aboratory, incurs 

an estimated r i s k of .009 i n a m i l l i o n at a concentration of .2.1 ppb i n 

water sample EPNG-1 (Table 4-2) . The maximum estimated r i s k f o r a water 
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Table 4-2. Risk Factors for Individual Chemicals in Water Samples Collected at the 
Manana - Mary Wheeler #1-E Well Site. 

Sample 
I.D. Constituent 

Cone, 
foob) 

Mean 
R 

Median 
R 

98th 
Percentile 

R98 
EPNG-1 Methylene chloride 

Xylene 
2.1 

0.34 
9.34E-09 
4.84E-10 

1.85E-09 
1.35E-10 

6.76E-08 
3.30E-09 

EPNG-2A Benzene 
Ethylbenzene 
Xylene 

8.1 
37.4 

192.4 

9.98E-09 
1.89E-08 
2.74E-07 

3.24E-09 
5.09E-09 
7.62E-08 

6.51E-08 
1.30E-07 
1.87E-06 

EPNG-2B Benzene 
Ethylbenzene 
Xvlene 

1.6 
1.2 

12.1 

1.97E-09 
6.06E-10 
1.72E-08 

6.40E-10 
1.63E-10 
4.79E-09 

1.29E-08 
4.17E-09 
1.18E-07 

EPNG-3 Benzene 
Ethylbenzene 
Xylene 
Toluene 

0.4 
4.3 

13.54 
0.33 

4.93E-10 
2.17E-09 
1.62E-07 
4.41E-10 

1.60E-10 
5.85E-10 
4.50E-08 
1.19E-10 

3.21E-09 
1.49E-08 
1.10E-06 
3.03E-09 

EPNG-4 Benzene 
Benzo(b)fluoranthene 
Indeno(l,2,3-cd)pyrene 

0.95 
2 
6 

1.17E-09 
5.50E-07 
1.50E-05 

3.80E-10 
7.44E-08 
2.23E-07 

7.63E-09 
4.06E-06 
7.37E-05 

S-5 Benzene 
Toluene 

0.24 
0.32 

2.96E-10 
4.28E-10 

9.60E-11 
1.15E-10 

1.93E-09 
2.94E-09 

Note: This table revised 4/17/90. 
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sample was i n c u r r e d by sample EPNG-2A. For t h i s sample, the concentration 

of xylene y i e l d s an estimated cancer r i s k of .27 i n a m i l l i o n , (Table 4-2) . 

Xylene i n samples EPNG-2B and EPNG-3 i s present at concentrations which 

incur estimated r i s k s of .017 i n a m i l l i o n and 0.162 i n a m i l l i o n , 

r e s p e c t i v e l y . 

The mean estimated cumulative cancer r i s k f o r the mixtures of chemi

cals i n the groundwater samples (see Table 4-3) ranged from a low of .0007 

i n a m i l l i o n f o r sample S-5 t o the high of 15 i n a m i l l i o n f o r the mixture 

of chemicals i n sample EPNG-4. Except f o r sample EPNG-4, a l l groundwater 

samples had an estimated r i s k of less than one i n ten m i l l i o n . Crouch et 

a l . (1983) suggest t h a t a person exposed t o a r i s k of 1 i n a m i l l i o n per 

year has a l i f e expectancy reduced by only one day. I n a d d i t i o n , t h e i r 

review of d r i n k i n g water q u a l i t y from c i t i e s i n the United States i n d i c a t e s 

t h a t the mean annual cancer r i s k was greater than one i n a m i l l i o n f o r a l l 

25 c i t i e s i n v e s t i g a t e d (Crouch et a l . , 1983). 

Only one groundwater sample i n c u r r e d an estimated r i s k which was 

appreciably greater than 1 i n a m i l l i o n . For each of the other groundwater 

samples, the estimated carcinogenic r i s k was less than one i n ten m i l l i o n . 

These data i n d i c a t e t h a t only one w e l l at the Manana - Mary Wheeler #1-E 

w e l l s i t e may p r e s e n t a t h r e a t t o human h e a l t h i f t h e plume of 

contamination reaches wells used f o r the production of d r i n k i n g water. I n 

a d d i t i o n , d r i n k i n g water from 5 of 25 c i t i e s reviewed by Crouch et a l . 

(1983) had estimated cancer r i s k s of greater than 100 i n a m i l l i o n . 
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Table 4-3. Estimated Cumulative Cancer Risk of Drinking 
Groundwater from Selected Wells at the Manana -
Mary Wheeler #1-E Well Site. 

Well Risk (x 10A61* 
I.D. Mean Median 98th Percentile 

EPNG-1 0.01 0.002 0.07 
EPNG-2A 0.04 0.02 0.2 
EPNG-2B 0.02 0.008 0.13 
EPNG-3 0.02 0.008 0.14 
EPNG-4 15 0.6 87 
OCD-1 
S-l 
S-5 0.0007 0.0003 0.004 

* Carcinogenic risk estimated using procedures of Crouch et al. (1983) based 
on a 70-kg human consuming 2 liters of water per day for 70 years. 

Note: This table revised 4/17/90. 



CDS LABORATORIES 
P 0 BOX 2 6 0 5 
DURANGO, CQ 6 1302 

(3 03) 247-4220 

El Paso N a t u r a l Oas 
P 0 Box 4990 
Fa r m i n g t o n , NM 87499 

January 30, 1990 

METHOD 824 0 

CDS ID: 
SAMPLE ID: 
DATE TAKEN 
TIME TAKEN 
DATE REC'D 
COC : 

F9O013 F l o r a V i s t a , NM Water Well FV-l 
01/10/90 
1050 
0 1/11/90 

V o l a t i l e Organics 

Ace t one 

A c r o l e i n 

A e r y l o n i t r i l e 

Ben zene 

Bromutorm 

Bromomethane 

Carbon t e t r a c h l o r i d e 

ChIor oben zene 

Chloroethane 

C h l o r o f o r m 

ChIor omethane 

c i s - 1 , 3-D I cn I or op r-opene 

DiDrofflochIoramethane 

D l c n I orob romome t nana 

D i c h I orodI-f"1uoromet hane 

E t h y l Benzene 

Metnylene c h l o r i d e 

T e i r a c n l o r o e t hyIene 

R e s u I t s 
ppm 

< .100 

< .010 

< .010 

< .005 

< .005 

< .010 

< .005 

< .005 

010 

< .005 

< .010 

< . 0 0 5 

< .005 

< .005 

< .010 

< .005 

< .005 

( .005 

Detect ion 
L i m i t 

.100 

.010 

.010 

.005 

.005 

.010 

.005 

.005 

.010 

.005 

.010 

.005 

.00 5 

.005 

.010 

.005 

. 005 

.005 



V o l a t i l e Organics 
(Cont .) 

R e s u I t s 
ppm 

Detect ion 
L i m i t 

ToIuene 

t r a n s - 1 , 2 - D i c h l o r o e t h y l e n e 

t r a n s - 1 ,3-Dichloropropene 

T r i c h l o r o e t h y l e n e 

T r i c h l o r o f l u o r o m e t h a n e 

V i n y l c h l o r i d e 

1,1,1-Tr i c h l o r o e t hane 

.005 

.005 

.005 

.005 

.010 

.010 

.005 

.005 

.005 

.005 

.005 

.010 

.010 

.005 

Approved by: Checked by: 
Dr. Joe Bowden, D i r e c t o r 
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ENVIRONMENTAL SAMPLING DATA 

Facility No. SamplsMatr ix ample No. Tlmo 24 Hr. Clk. 

Sample Location Charge 

Sampling Site Description 

Collection Method Comp.. Date of Collection (MMDOYY) l £ 

Sample Collected By 

Laboratory Conducting Analysis 

ANALYSIS REQUESTED (chic* appropriate 6/oc+sJ 

.hr«. 

GROUP A Hardness Residue, Nonfilterable GROUP T 

Ammonia Iron Residue, Settleobte Benzene 

Chemical Oxygen Oemand Lead Residue, Volatile Benzo—a—pyrene 

Kjeldahl Nitrogen Magnesium Silica Bromoform 

Nitrate Manganese Sulfate Bromodichloromethane 

Nitrite Mercury Sulfite Carbon Tetrachloride 

Oil Sc Grease Molybdenum Surfactants-MBAS Chloroform 

Organic Carbon Nickel Chloromethant 
Orthophosphate Potassium GROUP H Dibromochloromethcns 
Phosphorus. Tota! Selenium BHC Isomers 1.1 -Dichloroethene (DCE) 

Silver Chlordane 1,2-Dichloroethane (EDC) 

GROUP D Sodium DDT Isomers 1.1-Dichloroethylene ( 1 . 1 - D C E ) 

Cyanide, Total Thallium Dieldrin Ethylbenzene 
Zinc Endrin Ethylene Dibromide 

GROUP E Heptachlor Methylene Chloride 

Phenols GROUP G Heptachlor Epoxide Monomethylnaptholenes 

Acidity, Total Lindane Naphthalene, Total 

GROUP F Alkalinity. Total Methoxychlor PAH 

Aluminum Alkalinity, Bicarbonate Toxaphene PCBs 

Arssnic Bromide 2 . 4 - D 1.1,2.2Tetrochloroethon«(PCE) 

Barium Carbon Dioxide 2 . 4 , 5 - T P - S I I v e x 1,1,1 -Trichloroethane 

Beryllium Chloride 2.4.5-T 1,1.2 Trichloroethane 

Boron Color 1,1.2 Trichloroethylene (TCE) 

Cadmium Fluoride GROUP J Trlhalomethanee 
Calcium Iodide Sulfides TOX 

Chromium. Total Odor Toluene 

Cobalt Residue, Total Asbestos Vinyl Chloride 

Copper Residue. Filterable (TDS) Ignitability Xylenes, Total 
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(Company) 

RELINQUISHED BY 3. 

(Slgnatur*) (Tim*) 

(Print Nam*) (DoU) 

(Company) 

ON SITE ANALYSES 

Turbidity 

Flo* 

Chlor ln* . Total 

NTU 

mgd 

mg/1 

RECEIVED BY 2. RECEIVED BY 
i g / 1 

f ( S l g n a t u r * ! " (Tlma) ( 

T/Prlnt Nom<0 ' (Do**) ( 

(S lgnatur* ) (Tim*) (Signature) (Tim*) 
pH unit* 

(Print Name) (Oat* ) (Print N a m * ) (Oat*) T i m p w atur* 

(Company) (Company) (Company) 
ttmhoojfem 

E C 



• 

El Paso P. O. BOX 1492 
EL PASO, TEXAS 79978 

Natu ra l Gas Companq PHONE: 915-541-2600 

May 16, 1990 

Mr. David G. Boyer 
Environmental Bureau Chief 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
State Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504 

SUBJECT: S i t e Investigation/Remediation f o r the Manana-Mary 
Wheeler #1E Gas Well S i t e a t Flora V i s t a , New Mexico 

Dear Mr. Boyer: 

Enclosed f o r your review are two copies of EPNG's responses t o 
your March 30, 1990 comments on the S i t e I n v e s t i g a t i o n / R e m e d i a l 
A c t i o n Plan. We are lo o k i n g forward t o discussing these and any 
other p e r t i n e n t issues tomorrow i n Santa Fe. 

ic e r e l y yours, 

Kenneth EL Beaaley, Manager 
North Region Gpmpli/ance Engineering 



O STATE OF NEW MEXICO 9 ^ J € < ^ 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

March 30, 19 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505)827-5800 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-918-402-154 

Mr. Kenneth E. Beasley, Manager 
North Region Compliance Engineering 
EL PASO NATURAL GAS COMPANY 
P. O. Box 1492 
El Paso, Texas 79978 

RE: Site Investigation Report/Remedial Action Plan for the Manana-Mary 
Wheeler #1E Gas Well Site, Flora Vista, New Mexico 

Dear Mr. Beasley: 

Attached are my comments on the above report. After review by you and your 
consultant, K.W. Brown and Associates, I would like to schedule a conference 
call or meeting in mid to late April to discuss my comments, your reply, and 
a schedule to commence work in late spring/early summer. The goal should 
be to accomplish physical removal of soils and complete cleanup by the end 
of the summer. 

Two other issues, not mentioned previously in correspondence, but which I 
believe are critical to future protection of ground water, are the placement of 
proper well seals and locks on Flora Vista's water wells, and replacement of 
Manana's produced water tank. The issue of the unused but open, unsealed 
water wells has been mentioned numerous times, including as recommendations 
in my 1986 reports. Wells S-1, S-4, and S-5 and any other unused production 
wells should be sealed but with locking caps so that water level and sampling 
can be conducted as necessary. Exploratory wells SX-1 and SX-2 should have 
their caps examined and welded shut, if not already done so. 

Secondly, Manana's fiber-glass tank sits partially below grade and has a buckled 
side. It should be replaced by an above ground metal stock tank, probably at 
the time of excavation. Without these additional precautions the cleanup could 
be undone in the event of vandalism or accident and charges could be made 
that EPNG was negligent in cleanup. OCD will contact Manana regarding the 
produced water tank, but EPNG may wish to assume responsibility for sealing 
unused wells to avoid any further future liability. 

Along with my comments, I have also enclosed a copy of a map showing the 
Flora Vista numbering of water wells. Please send a copy of EPNG's 
December's Flora Vista analyses; I ended up with results of some other EPNG 
sampling. 



Mr. Kenneth E. Beas lU 
March 30, 1990 
Page -2-

On a personal note, with the rehiring of Bill Olson, we're finally digging 
ourselves out of the remedial action hole we were in (Pardon the expression!). 
We have at least a dozen projects needing attention similar to this one. My 
apologies for taking so long to get these comments out. 

David G. Boyer, Hydrogeologist 
Environmental Bureau Chief 

DGB/sl 

Enclosures 

cc: W. J. LeMay, Director OCD 
OCD Aztec Office 
J. Eichelmann, Burlington Northern 
S. Johnson, KW Brown & Associates 



COMMENTS A SITE INVEST1GAT10N/REMEDA, ACTION PLAN 
AT MKNANA MARY WHEELER #1E G A S WELL 

FLORA VISTA, NEW MEXICO 

Prepared by 
David G. Boyer, Hydrogeologist 

March, 1990 

I. Comments on Site Investigation Report 

1. p.41, Table 3-4. The values for Benzo(b) fluoranthene and Indeno (1, 
2, 3-cd) pyrene should be shown as 2 and 6 ug/l (instead of 0.002 and 
0.006 ug/l). The correct values for WQCC standards for Ethylbenzene, 
Toluene and Xylenes (total) are 750, 750 and 620 mg/l, respectively. 

2. p.45. A discussion of oil and grease concentrations found in soil 
samples taken from trenches 6 and 7 is presented. Additional 
investigation is necessary to verify the actual presence of a "slug" of oil 
in this area, especially if analytical techniques may have contributed to 
false positive readings (ref. "A Comparison of Methods of Measuring Total 
Petroleum Hydrocarbons in Soil," 1989 NWWA/API Proceedings of the 
Conference on Petroleum Hydrocarbons and Organic Chemicals Tn Ground 
Water) present a plan to perform the necessary verification. 

3. p. 48. Please provide a copy of the referenced 1983 paper on risk 
assessment by Crouch ("The Risk of Drinking Water"). 

4. p.48, Comment on Section 4.0, Risk Assessment. As stated in this 
section, risk assessment techniques are used to estimate chronic toxic 
potential from contaminants dissolved in ground water. In addition to 
dissolved contaminants we have an oil phase that imparts visual and 
hydrocarbon odor characteristics to the water. The assessment technique 
would seem more appropriate if used after the cleanup to evaluate the 
risk of any remaining dissolved constituents. 

5. p.52, Table 4.2. The contaminant concentrations listed in Table 4.2 are 
1000 times greater than actually observed (eg. Benzene concentration in 
EPNG-2A is 8.1 ppb not 8,100 ppb). I suspect these are transcription 
errors. Please verify that the risk calculations shown are for the actual 
concentrations and not those shown in the table. 

6. p. 57. In New Mexico, buried reserve pits commonly contain waste 
debris from drilling operations. It would not surprise me to find concrete 
fragments and scrap pipe in the pit. 

II. Remedial Action Plan 

A. Section 6.1.1. Contaminated Soil 

1. p.59. Describe further the procedure for visual inspection 
verification of removal of contaminated soil, especially since 
contamination extends to sands and gravels beneath the water table. 
Is temporary dewatering proposed as part of the soil removal 
process? 



2. p.59. Anoval of hydrocarbon stained a £ should extend to the 
vicinity of well S-1 since staining was notecnn that location during 
the 1987 excavation (See the discussion on page 2 of Dr. Blair's 
1987 report). 

3. p.59. What procedures are proposed to determine the extent and 
the necessity for soil removal under lease structures (eg. oil/water 
separator, produced water tank, meter house). 

4. p.59. Describe the type and source of the material that will be 
deposited in the excavation to replace the contaminated soil. 

5. p.60. If the contaminated soil is stored on site prior to offsite 
removal, it must be stored such that oil and water drainage is 
intercepted prior to discharge to the bare ground. Likewise, 
saturated soil cannot be loaded directly Into trucks such that oily 
water will discharge onsite or enroute to the disposal location. 

B. Section 6.1.2. Contaminated Groundwater 

1. p.60. Explain the impacts to the area adjacent to well S-5. Is 
the reference to the oil and grease analyses or the low levels of 
dissolved hydrocarbons found during the 1989 site Investigation 
sampling? 

2. p.60. Additional sampling of S-5 is necessary to verify if benzene 
and toluene are present at trace levels as shown in the 1989 site 
sampling. (1986 sampling also detected these at about the same 
levels). 

3. p.60. During excavation, water will be made turbid with the 
disturbance and residual oil may be freed from the soil and float 
on top of the water. Equipment should be available on site during 
excavation to skim and remove floating oil. 

C. Section 6.3. Monitoring Soil 

1. p.61. Soil. Explain how representative samples are to be 
collected from the bottom of the excavation if the excavation is not 
dewatered. 

2. p.61. Groundwater. The December, 1989 EID/OCD sampling of 
weil S-1 detected acetone. Pre-cleanup sampling should verify the 
presence or absence of that contaminant. 

3. p.62. In addition to replacement monitor wells, I would like to 
discuss digging a temporary trench just downgradient of the 
southwestern-most area of excavation to serve as an observation 
trench. It would provide visual verification (absence of product or 
sheens) that no floating hydrocarbons escaped excavation. More 
importantly, with ground water flow at 2 to 3 feet per day, it would 
allow natural volitization of any remaining dissolved hydrocarbons. 
With a minimum of agitation and circulation the trench could act as 
a final treatment "air stripper" and aeration system. It could be 
kept ln use for a short period of time (90-120 days) after excavation 
and soil replacement has been completed to allow flushing of the 
replacement soil. 



4. p.62. sAgest a schedule for short and A g term pumping and 
testing of well S-1 after completion of the excavation. 

5. p.62. Provide the number and location of the proposed 
monitoring wells. 

6. p.62. Analytical Parameters. In addition to the proposed 
sampling constituents, analyses of water should include major 
cations and anions. Soil analyses should include chromium and 
those PAH's detected and shown in Table 3.5 (p. 43). 

7. p.63. Sampling Frequency. Monitor wells shall be removed, or 
properly plugged and abandoned at the conclusion of their use. 
This will be no later than at the time of decommissioning of the gas 
well, or an earlier time as approved by OCD after consultation with 
other involved parties (i.e. Flora Vista Water Users, EID, EPNG, 
Manana). 

Additional Comments 

Provide a proposed timetable for the start and completion of the 
remedial action, Including the time expected to be required for the 
excavation phase. 



FIGURE 2-1. MAP SHOWING LOCATION OF THE MANANA-
MARY WHEELER # I -E WELLSITE. 
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N e w M e x i c o H e a l t h a n d E n v i r o n m e n t D e p a r t m e n t 

GROUND WATER BUREAU 
DRINKING WATER SECTION 

March 2, 1990 

GARREY CARRUTHERS 
Governor 

DENNIS BOYD 
Secretary 

MICHAEL J . BURKHART 
Deputy Secretary 

RICHARD MITZELFELT 
Director 

Mr. Bert Barnes, President 
Flora Vista Water Users Association 
Box 171 
Flora Vista, NM 87415 

SUMMARY 

The sheen observed on the water surface ofthe Flora Vista public water supply wells in 
December, 1989 was not caused by petroleum contamination. However, the entire well 
field remains highly vulnerable to documented contamination which remains in the soil 
near the El Paso Natural Gas facility adjacent to the well field. At least once a year 
each ofthe public water supply wells should be sampled for volatile organic compounds 
as a precautionary measure until the required site cleanup is complete. 

Dear Mr. Barnes; 

This letter is to transmit the results of the sampling that was performed by EID and OCD 
personnel on the Flora Vista WUA wells on December 27 & 28, 1989 and to summarize 
EID's conclusions and recommendations. EID and OCD personnel investigated the 
reported contamination of the well field at the request of the Flora Vista WUA. 

A visible iridescent sheen was observed on the surface of wells 2, 5, and 6. Al l wells had 
been shut off by the WUA on December 21, 1989 when the sheen was observed during a 
routine pump replacement at well No. 5. There .was some speculation that the sheen may _-_ 
have been caused by contamination from a nearby natural gas well owned by El Paso 
Natural Gas. This well and related facilities have been shown to be the source of 
contamination which required the Association to abandon well No. 1 in 1983. 

Samples were taken from well Nos. 1, 2, 5, and 6. Al l wells except No. 1 were sampled on 
December 27, 1989 under static conditions with the well pumps off and again on December 
28, 1989 after purging the wells by pumping them for at least one hour. Al l pumped waters 
during this test were discharged to waste on site rather than pumping to distribution. 

The samples were analyzed by the State Scientific Laboratory for: 

- E N V I R O N M E N T A L I M P R O V E M E N T D I V I S I O N -
H a r o l d R u n n e l s B u i l d i n g 

1 1 9 0 S t . F r a n c i s D r . 
S a n t a F e , N e w M e x i c o B 7 5 Q 3 
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Volatile organic compounds 
Base/Neutral Extractibles 
Heavy Metals 
Secondary Standards 

Copies of the laboratory results are attached. The results indicate that no detectible 
organics were present in wells 2, 5 & 6 after they were purged. Before purging, well No. 
2 contained 8.8 ug/l of methylene chloride. There is no drinking water MCL for methylene 
chloride but the WQCC regulations set a groundwater MCL value of 100 ug/l. Methylene 
chloride is occasionally found to be a laboratory contaminant. 

Well No. 1, which has not been in service since petroleum contamination was observed in 
1983, did contain a very high concentration, 8,800 ug/l, of acetone. We have no ready 
explanation for this result which the SLD confirmed by use of mass spectroscopy. Acetone 
is not commonly associated with petroleum contamination. It is a common laboratory 
solvent and could possibly be a lab contaminant. Well No. 1 did not have a proper seal. 
The casing was covered with a loose piece of sheet steel and a rock. 

Heavy metal concentrations were all below detection limits. Secondary (aesthetic) 
standards for iron and manganese were exceeded in well Nos. 2 & 6. The Water Users 
Association is aware of the problems with iron and manganese and uses a sequestering 
agent to control the resulting taste and staining problems. 

CONCLUSIONS 

1. The observed sheen on wells No. 2, 5 & 6 was not due to petroleum 
contamination. It may have been due to iron bacteria or some other source. 

2. No violations of the Maximum Contaminant Levels for chemicals listed in the 
Regulations Governing Water Supplies was noted for wells No. 2, 5 & 6. Well No. 
1 contained a high concentration of acetone. 

3. The Flora Vista well field is obviously very vulnerable to contamination from-the 
gas well and related facilities as well as the existing contamination in soil around 
these facilities. 

RECOMMENDATIONS 

1. The remedial cleanup of the EPNG gas well site which has been required by 
OCD should take place as soon as possible to remove contamination resulting from 
operations at that site. 

2. Flora Vista WUA should continue to refrain from using well No. 1 until remedial 
cleanup is complete and EID and OCD determine that no significant threat of 
contamination remains. A lockable cap should be provided for the well head to 
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prevent accidental or deliberate contamination of well No. 1. The cap must be able 
to be removed for sampling, though. 

3. Well No. 1 should be re-sampled to confirm or deny the apparent acetone 
contamination. 

4. Since the entire well field is highly vulnerable to contamination from the EPNG 
site, VOC monitoring frequencies should be increased beyond the minimum 
requirements for compliance with the regulations. EID strongly advises that all 
the wells be sampled for volatile organic compounds at least once a year. 
Mr. Oscar Simpson of our Albuquerque office, at 841-6570, can assist with 
coordination of sample submittals with the state Scientific Laboratory Division. 

Stuart P. Castle, Chief 
Groundwater Bureau 

SPC/NW 

cc: Jon Thompson, Deputy Director 
Dan Vigil, Acting Dist. I Manager 
Dave Tomko, EID Farmington 
Stuart Castle, GWB Chief 
Oscar Simpson, DWS 
Rep. Richard Cheney (w/encl.) 
Kenneth Beasley, El Paso Natural Gas Co. (w/encl) 
David Boyer, OCD (w/encl.) 
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THE PROCEEDINGS OF THE 
t f l *K<_i^ '„V. . 

Petroleum Hydrocarbons and Organic 
Chemicals in Ground Water. 

Prevention, Detection and Restoration 

A Conference 
and Exposition 
November 15-17,1989 
TheWestln Galleria 
Houston, Texas 
Pwentedby • 
Ih» AnedaHon of Ground Watet 
SetonKittondEnglneen. 
dMjtono(NWWA;on<l 
Th» American Petroleum Instttuta 



JV COHPARISOH OF MSTH0D8 

FOR MEASURING TOTAL PETROXJSLrM HYDROCARBOHS XH SOIL 

by 
Nan Themey, David Brat—erg 
Applied Earth sciences, Ino. 

Houstonf Taxaa 
and 

Cath* Xalias 
Star Knt-rprise 
Irving, mmm 

JkBST-UCT 

Two analytical aethoda ara uMd to taaaaura total 
petroleum hydrocarbon concentration ln soil semples. on« 
method lfl a modification ot EPA Method 418.1 which utilises 
a freon extraction followed by infrared spectroscopy. The 
oeoond method uaes the same extraction method, but ie 
followed by gas chromatography/flane ionization deteotor 
analysis. 

Soil eajiplee oollsoted during investigations of 
petroleum product releasee fren underground storage tanks 
were submitted to the laboratory and analysed by both 
methods. specific controls were specified for the analyses 
to eliminate sampling bias from the results. 

The data obtained by the two methods were compered and 
different results were observed. Xn certain soil matrices, 
a positive interference was documented in the results from 
Method 418.1. This positive interference oould lead to 
unwarranted remediation aotlvities if- the results ere used 
as cleanup guidelines. The results ot the study and 
potential explanation for the differences ere presented. 
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SENT BY:El Paso Natural Qas ;12__7-89 9:21AM,; WLXVHC 

IBrYRODDCTIOH 

During the course of subsurface investigations of 
petroleum product releases froa underground storage tanks, 
soil samples may be collected in order to document the 
veritcal and horizontal extent of subsurface contamination, 
in addition, soil samples are collected during remediation 
activities to measure tne effectiveness of the teohniqua 
utilised and to determine the proper disposel location for 
excavated material. 

current regulations and technical guidelines in many 
states require that these soil samples be analysed for the 
common gasoline constituents bensene, toluene, ethylbensene 
and total xylenes (BTEX). These analyses are performed 
using SPA Method B020 as desoribed in Sw*846, Test Methods 
for Evaluating Solid Waete-Phvsicaiycheaical Method-*. This 
Is a gae chromatography technique utilizing a photo-
lonization detector. in addition, many states require 
measurement of total petroleum hydrocarbons (TPH) to 
determine the presence of non-gasoline hydrocarbons such as 
diesel or kerosene, and extremely weathered gaeoline 
products* currentlyi there is not an EVA approved -ethod 
for Tm analysis in soil. The method which hae been 
commonly used and referenced is EPA Method 418.1, deaaribed 
in Methods for Cftemioal Analvsjs of Water and Wastes. Thia 
method is for measurement of TPH by infrared spectroscopy 
(IB) in water and wastewater. The extraction procedure must 
be modified for soil analysis. The state of California, 
among others, specified a gas chromatography (OC) with flame 
ioni-atioa detection (FID) to determine TPH concentrations 
in both soil and water. This method is designed to provide 
product identification as well aa quantification. The ao 
called "California Method* is not approved by the state of 
Texaa. This is because a headspace injection technique is 
used for gasoline analysis. The state of Texas does not 
accept this injection method because the EPA considere thia 
technique suitable for screening purpoaee only. 

During environmental assessments, anomolies were 
noticed in the 418.1 TPH data. The data obtained were 
inconsistent with known site information. one type of 
situation involved eoil samples which were collooted from 
service station sites which had never dispensed any products 
except gasoline. Analytical results indicated that the 
ammoles contained no measurable BTEX constituents and the 
soils exhibited no hydrocarbon odors. However, TPH results 
indicated the presence of 100-200 mg/kg of pet_oleu_ 
hydrocarbons. These results were inconsistent with the 
composition of gssoline. A second type of situation 
involved samples which were collected in conjunction with 
remodeling activities at sites with no suspeated or known 
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product releases. Soil borings were performed end several 
intervals were sampled and analysed for each boring. BTEX 
concentrations were below the analytical detection limits. 
Tha TPH results ranged from 100-250 mg/kg for all of the 
samplee which were collected. 

Based upon this information, a potential problem was 
suspeoted with the 41B.L TPH analyses. The BTEX 
chromatograms were examined and in moat cases, there was no 
evidence of the presence of petroleum hydrocarbons. A 
positive interference in the IR method wae suspeoted. The 
IR methodology was focused upon because the method used for 
soil analyses is actually a technique developed for wator 
analyses. Tha method did not appear to be directly 
applicable to the analyeis of soils. Through discussions 
with the Texas water Commission and other statee, a method 
for TPH analysis by Gas chromatograph (QC) utilising a flamo 
ionisatlon detector (FID) wee proposed and was approved by 
the State for use in the underground storage tank program. 

To satisfy our own curiosity, we decided to conduct a 
method comparison study. ffe submitted a number of soil 
samplee for TPH analyeis. The samples were analysed by IR 
and GC/FID. The data obtained by the two methods are 
presented and compared below. 

" The state of Texas haa approved the uee of a GC/FID 
analysis for TPH. The method approved specifies the 
extraction solvent, type of column, and injmotion technique 
to be uaed. 

DJB-CKIPTION OF METHODS 

Approximately 60 samples were submitted for analyeis 
during the couree of the study. All soils were elaeeifiod 
by the seme hydrogeologist to assure consistency. 

Two methods vere used for the analysis of the 
samplee. One method was the EPA modified 41B.1 procedure 
for infrared spectroscopy. The second method was a GC/FID 
capillary column analysis, based upon ASTM 3328. This is 
the GC method which is approved by the State of Texas. AT8M 
3328 is a procedure for the comparison of waterbome oils. 
There is no mechanism in thia method for quantification. 

Both methods utilize the same extraction procedure. A 
known portion of the sample was dried with anhydrous sodium 
sulfate, and ground to form a free-flowing powder. The 
dried Bsmplee were then extracted by sonication. The 
solvent which wae ueed wes fluorocarbon-113. The extract 
wae treated with $0-200 mesh silica gel. The silica gel 
treatment is to remove paler hydrocarbons which include 
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animal fata and othar non-patrol eum hydrocarbons, 

The treated extract waa then analysed by Infrared 
spectroscopy and GC/FID. Both analysee were performed on 
the same extract. This eliminated any bias from the 
sampling and extraction processes. The IR analysis measures 
carbon-hydrogen bonds. The GC/FID analysis utilises flame 
ioniaation to measure hydrocarbons. The ZR analysis cannot 
identify epecifio hydrocarbons. GC/FID is a common 
analytical technique which is frequently ueed to identify 
and quantify specific hydrocarbone. 

In the IR method, TPH is calculated by comparing the 
IR absorbance of the samples at about 2960 oa - 1, to the 
response of a reference oil standard. The reference oil 
standard utilised in 418.1 ie composed of n-hexadacane 
(CIS), iaoctane (C8), and chlorobensene (C(). In the GC/FID 
method, the total area response of the sample ia compared to 
the total area response ot a specific fuel or mixture of 
fuels such aa gasoline or diesel. These standard- are in 
the range of approximately C-S to C-32. Copies of standard 
chrosatograms fer gasoline and dieseX are shown in Figure 
1. A known 418.1 reference oil standard wee analysed by GC 
end the result calculated baaed upon the GC standard. A 
known oc gasoline standard wee analysed by IR and the result 
calculated from the 418.1 reference oil. This wee done to 
determine the potential affects of utilising different 
standard-. 

R_BO___ 

Tha analytical results ara presented by soil type in 
Table 1. Significantly different results by the two methods 
were observed. The IR results were higher than the GC/FID 
results for certain types of soil. The preeminent samples 
exhibiting thia effect were the soils whose major 
constituents were weathered limestone, s i l t , or olay. 

All of the eamplee compoaed predoainently of weathered 
limestone had IR results which ware higher then the GC/FID 
results. some of these differences were quite significant. 
For example, on one sample which warn submitted, the results 
were 760 ead 67 mg/kg by IR and GC/FID, respectively. In a 
second case, the results were 3,100 and 1,000 mg/kg by IR: 
and GC/FID, respectively. 
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TABL_ 1 

Sunitary of Results 
TPH Method comparison 

SOIL TYPE TPH IR TPC/OC 

Weathered limestone, sendy clay 760 67 
31 NO 

3,100 1,000 

sand 130 
send 1 2 0 

Send 150 ^w 

Send ioo uo 
sand, medium ND NP 
sand, medium ND ND 
Sand, medium HD ND 

130 230 
170 
150 

— ' r -•• ~• — • i' i eme_F 

sand, some clay ND 
sand, medium ND 

ND 
ND 

MD ND 
ND ND 

ND 
MD ND 

ND 

sand, medium 
send, clay mixture n w 

silty -sand 30 
silty eand ND 
Silty sand ND 
Clayey eand ND ND 

Silty clay U ND 
Silty clay ND ND 
silty olay ND ND 
silty clay ND ND 
Silty olay, weathered llmeatona ND ND 
silty clay, ailty clay 366 <25 

Sandy clay, dry ND ND 
Clay, brown, dry ND ND 
Clay, yellow brown, dry * ND ND 
Clay, weathered llmeatona ND ND 
clay, yellow brown, dense, dry aso NO 
clay, dark gray, denee, stiff ND ND 
Clay, dark gray, stiff 120 ND 
Clay, dark gray, stiff ND ND 
Clay, gray, stiff 160 ND 
Clay, some ailt, denee ND ND 
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TABLE 1 (Continued) 

S _ B M r y Of R e s u l t s 
TPH Method Comparison 

TPH^s 

Si?,' HSk^T' M n W*" ̂ "tionm NO 
S3: b r o v n nS 
SS; 22 ey* — « * . 3?? 
Clay, light brown ££ 
clay, dark brown, stiff JJ? 

NO 

Clayey s i l t 
Clayey aiit 7»« 
Clayey ailt N D 

Clayey ailt Jjj> 

Clayey silt, silty clay m 

J i l t , weathered limeetone, wet 2S 
J i l t , gray, i 0 0Be ' g 
Silt, medium sand J£ 

Sandy, «Ht, wet 

Clayey gravel 

NO 

106 

»,700 
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C0HCLP8I0M % £ 

Based upon the results ot thia study, it is apparent 
that EPA Method 418.1 ia not an appropriate technique for 
measuring TPH concentration in certain types of 'Oils. 
These types of soils can be categorised aa weathered 
limestone* clays, and siita. One of the more frequent 
arguments for using this method is that it is a relatively 
inexpensive test. Me believe this study demonstrates how 
thousands of dollars can be spent on unnecessary remediation 
and disposal costs becauae of actions taken on tha basis of 
a laboratory analysis coating less than fifty dollars. It 
is our opinion that tha GC/FID technique provides a more 
adequate repressntation of the degree of hydrocarbon 
contamination in soil. 

If EPA modified Method 418.1 ie used for TPH analysis 
in aoila, poaitive results should be confirmed through GC/ 
FID analysis. Otherwise, the parameter of TPH should not be 
used to establish cleanup guidelines or to assign waate 
claaaficationa. 
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El Paso P. O. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Gas Companq 

August 28, 1989 

Mr. David S. Boyer 
Envir o n m e n t a l Bureau C h i e f 
New Mexico O i l C o n s e r v a t i o n D i v i s i o n 
310 Old Santa Fe T r a i l 
S u i t e 206 
Santa Fe, New Mexico 87504 

S u b j e c t : I n v e s t i g a t i o n Report of t h e Manana - Mary Wheeler S i t e 

Dear David: 

Enclosed are two co p i e s o f the r e p o r t by K.W. Brown and A s s o c i 
ates on t h e s i t e near F l o r a V i s t a . A f t e r you have had a chance 
t o r e v i e w i t , we w i l l be happy t o get t o g e t h e r w i t h you and 
d i s c u s s t h e r e m e d i a t i o n . Henry Van or I w i l l be happy t o answer 
any q u e s t i o n s you might have on t h e r e p o r t i n t h e i n t e r i m . 

S i n c e r e l y yours, 

Kenneth Ei Beasley 
ManagerVoA Compliance 
E n g i n e e r i n g , N o r t h Region 



4ft STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION OIVISION 

GARREY CARRUTHERS POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 827-5800 

GOVERNOR 

May 17, 1989 

Mr. Kenneth Beasley 
Manager, North Region 
Compliance Engineering 
EL PASO NATURAL GAS COMPANY 
P. 0. BOX 1492 
El Paso, Texas 79978 

RE: Flora V i s t a - Manana Mary Wheeler 
#1E I n v e s t i g a t i o n 

Dear Mr. Beasley: 

The O i l Conservation D i v i s i o n (OCD) has received the revised 
i n v e s t i g a t i o n plan submitted t o us w i t h your A p r i l 10, 1989, 
l e t t e r . Comments were made by telephone, and changes were 
incorporated i n the copy provided to us by the Farmington EPNG 
O f f i c e . The f i n a l copy of Table 2 was te l e f a x e d to us on May 8, 
1989 . 

EPNG's revised i n v e s t i g a t i o n plan, w i t h the agreed-to changes, i s 
hereby approved. I understand t h a t a cont r a c t o r w i l l be chosen 
s h o r t l y and t h a t Task 1, Review of E x i s t i n g I n f o r m a t i o n , should 
s t a r t w i t h i n 30-days. Please n o t i f y us when the co n t r a c t o r i s 
selected and of the a n t i c i p a t e d s t a r t i n g date. 

I f you need f u r t h e r i n f o r m a t i o n , please contact me at (505) 827-
5812. Please note t h a t we have resumed use of our o l d P. O. box 
number, and correspondence should be d i r e c t e d to t h a t address. 

Sincerely, 

David G. Boyer, Hydrogeologist 
Environmental Bureau Chief 

DGB/sl 

CC: OCD Aztec O f f i c e 



El Paso P, 0. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Bas Companq 

May 8 , 1989 

Mr. David G. Boyer 
Environmental Bureau Chief 
Energy and Minerals Department 
Oil Conservation Division 

MAY 1 0 1989 

OIL CONSERVATION DIV 
SANTA FE 

310 Old Santa Fe T r a i l 
Santa Fe, New Mexico 87504 

Subject: Flora Vista ~ Manana Mary Wheeler #1E Investigation 

Dear Mr. Boyers 

Enclosed i s the revised investigation plan for the Flora Vista 
s i t e . I have incorporated your f i n a l comments which were r e 
ceived telephonically. As discussed today, t h i s proposal now 
addresses a l l of our mutual concerns and we w i l l begin implemen
tation. Thank you again for your input. We w i l l keep you 
posted on planned a c t i v i t i e s . 

Kenne^th^E. Beasley 
Manager, North Region 
Compliance Engineering 
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1.0 INTRODUCTION 

E l Paso N a t u r a l Gas Company (EPNG) has prepared t h i s 
p r o p o s a l f o r a s o i l / g r o u n d w a t e r i n v e s t i g a t i o n o f t h e 
Manana - Mary Wheeler #1E gas w e l l s i t e near F l o r a V i s t a , 
New Mexico. The p r o p o s a l d e s c r i b e s t a s k s i n v o l v e d i n t h e 
s i t e i n v e s t i g a t i o n i n c l u d i n g a review o f e x i s t i n g i n f o r 
m ation c o n c e r n i n g t h e s i t e , f u r t h e r c h a r a c t e r i z a t i o n 
and t o p o g r a p h i c survey o f t h e area, and i n t e r p r e t a t i o n 
of t h e c o l l e c t i v e o b s e r v a t i o n s and r e s u l t s . These e f f o r t s 
w i l l c u l m i n a t e i n a r i s k assessment o f p o s s i b l e c o n t a m i 
n a t i o n f r o m t h e i n a c t i v e p i t , and recommendations f o r 
t r e a t m e n t or removal o f t h e c o n t a m i n a t i o n , i f deemed 
necessary. The o b j e c t i v e i s t o a l l o w t h e c o n t i n u e d use of 
e x i s t i n g water w e l l s a d j a c e n t t o t h e s i t e . 

2.0 REVIEW OF EXISTING INFORMATION 

EPNG w i l l c o l l e c t and review e x i s t i n g i n f o r m a t i o n on c o n d i 
t i o n s a t t h e s i t e , s p e c i f i c a l l y on t h e area between t h e 
i n a c t i v e p i t and nearby water w e l l s . T h i s r e v i e w w i l l 
i n c l u d e i n f o r m a t i o n i n NMOCD f i l e s such as f i e l d r e p o r t s , 
a q u i f e r t e s t s , water q u a l i t y d a ta and t o p o g r a p h i c d e t a i l s . 
EPNG w i l l r e v i e w t h i s i n f o r m a t i o n t o de t e r m i n e t h e preex
i s t i n g c o n d i t i o n s a t t h e s i t e f o r comparison w i t h f i n d i n g s 
of t h e EPNG f i e l d i n v e s t i g a t i o n . From t h i s comparison, 
c o n c l u s i o n s w i l l be made c o n c e r n i n g t h e l i k e l i h o o d of 
m i g r a t i o n and/or d e g r a d a t i o n o f cont a m i n a n t s from t h e 
p i t . T h i s i n f o r m a t i o n w i l l be used t o a i d i n d e s i g n i n g 
t h e h y d r o l o g i c i n v e s t i g a t i o n . 

3.0 AREA TOPOGRAPHIC SURVEY 

A t o p o g r a p h i c survey o f t h e area w i l l be conducted t o pro
v i d e r e l a t i v e e l e v a t i o n s o f p o i n t s o f i n t e r e s t a t t h e 
s i t e . The survey w i l l p r o v i d e a g r i d , w i t h p o i n t s of 
known e l e v a t i o n s , f o r s i t i n g t h e l o c a t i o n o f p i t s f o r s o i l 
sampling. The data w i l l a l s o be used i n t h e d e s c r i p t i o n 
of t h e contaminant plume, i f any, as w e l l as t h e 
p i e z o m e t r i c s u r f a c e of t h e immediate area. Data gener
a t e d d u r i n g t h i s t a s k w i l l be used t o gener a t e base maps 
which i l l u s t r a t e t h e l o c a t i o n s o f a l l r e l e v a n t f e a t u r e s and 
w i l l e s t a b l i s h b a s e l i n e e l e v a t i o n s f o r a l l aspects o f t h e 
i n v e s t i g a t i o n . 

4.0 HYDROLOGIC INVESTIGATION 

A h y d r o g e o l o g i c i n v e s t i g a t i o n w i l l be performed t o 
d e f i n e t h e h y d r o l o g i c s e t t i n g and a q u i f e r c h a r a c t e r i s 
t i c s , such as groundwater f l o w d i r e c t i o n and v e l o c i 
t y , t r a n s m i s s i v i t y , and s t o r a g e c o e f f i c i e n t . A d d i 
t i o n a l l y , t h e b e h a v i o r of f r e e o i l and/or d i s s o l v e d 
hydrocarbons, i f p r e s e n t , w i l l be e v a l u a t e d i n l i g h t o f 
t h e p h y s i c a l c h a r a c t e r i s t i c s o f t h e s a t u r a t e d a l l u v i a l 
sediments. The e x t e n t o f t h e i n v e s t i g a t i o n w i l l 
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encompass t h e area i m m e d i a t e l y s u r r o u n d i n g t h e w e l l s i t e 
( i n c l u d i n g t h e r e s e r v e p i t as w e l l as other- p i t s ) , and t h e 
area down gx-adient from t h e w e l l which c o u l d p o t e n 
t i a l l y be a f f e c t e d by past o p e r a t i o n s . 
The i n t e n t o f t h e h y d r o l o g i c i n v e s t i g a t i o n w i l l be t o 
i l l u s t r a t e , t o t h e f u l l e s t degree p o s s i b l e , t h e l a t e r a l 
and v e r t i c a l e x t e n t t o which t h e s i t e has been a f f e c t e d . 
To assess t h e magnitude o f m i g r a t i o n , o r g a n i c c o n s t i t u 
e n t s a s s o c i a t e d w i t h hydrocarbons w i l l be measured (e.g., 
benzene, t o l u e n e , xylene, and o i l and grease) as w i l l 
i n o r g a n i c c o n s t i t u e n t s (e.g., m e t a l s ) and i n d i c a t o r 
parameters such as pH and e l e c t r i c a l c o n d u c t i v i t y (EC). 

To a c h i e v e t h e o b j e c t i v e s o f t h e h y d r o l o g i c i n v e s t i g a t i o n , 
p i ezometers w i l l be i n s t a l l e d t o d e t e r m i n e t h e h o r i z o n 
t a l and v e r t i c a l g r a d i e n t s , t r e n c h e s w i l l be dug t o 
v i s u a l l y assess t h e dimensions o f t h e plume ( i f any) 
u s i n g s t a i n e d s o i l / s e d i m e n t s as evidence, and pump t e s t s 
w i l l be performed u s i n g t h e l o c a l water w e l l s and p i e 
zometers t o d e f i n e a q u i f e r c h a r a c t e r i s t i c s . 

Piezometers 

A p p r o x i m a t e l y f o u r s i t e s w i l l be s e l e c t e d f o r t h e i n s t a l l a 
t i o n of new p i e zometers, one of which w i l l be i n 
s t a l l e d u p g r a d i e n t t o e s t a b l i s h background c o n c e n t r a t i o n s 
f o r parameters measured a t downgradient l o c a t i o n s . 
F i g u r e 1 shows p o s s i b l e piezometer l o c a t i o n s superimposed on 
a s i t e s k e t c h . Of t h e r e m a i n i n g piezometer l o c a t i o n s , 
one w i l l be s e l e c t e d f o r a nested piezometer t o d e t e r 
mine t h e v e r t i c a l g r a d i e n t . Each piezometer w i l l be i n 
s t a l l e d u s i n g c o n s t r u c t i o n d e t a i l s , which a r e t a i 
l o r e d t o t h e s i t e , t o a l l o w r e p r e s e n t a t i v e ground
water samples t o be c o l l e c t e d . F i g u r e 2 shows a t y p i c a l 
piezometer i n s t a l l a t i o n guide. B e f ore i n s t a l l a t i o n of 
p iezometers, EPNG w i l l sample piezometers p r e v i o u s l y i n 
s t a l l e d by NMOCD a f t e r d e t e r m i n i n g t h a t t h e y are s u i t a b l e 
and c l e a n i n g them of sediment. I t i s expected t h a t t h e s e 
piezometers w i l l a l s o a s s i s t i n mapping t h e water t a b l e . 
Piezometers w i l l be i n s t a l l e d w i t h a r o t a r y r i g i f p o s s i b l e . 
A l a s t r e s o r t w i l l be by e x c a v a t i n g w i t h a backhoe t o t h e 
d e s i r e d depth and s e t t i n g t h e c a s i n g . 

I n a d d i t i o n t o d e f i n i n g t h e v e r t i c a l g r a d i e n t , t h e p i e 
zometer n e s t w i l l a i d i n t h e d e t e r m i n a t i o n o f t h e v e r t i c a l 
e x t e n t of c o n s t i t u e n t s i n t h e groundwater. I n c o n j u n c t i o n 
w i t h t h e i n s t a l l a t i o n of t h e piezometers, s o i l samples may 
be c o l l e c t e d f o r l a b o r a t o r y a n a l y s i s . 

Trenches 

To d e f i n e t h e e x t e n t and shape of a f f e c t e d s o i l / s e d i 
ments, i t i s proposed t h a t t r e n c h e s be dug p e r p e n d i c u l a r 
t o t h e d i r e c t i o n of groundwater f l o w . The purpose of t h e 
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ODNITORING WELL REPO0 

• 
PROJECT: 
LOCATION: 

WELL NO: DRILLED B Y : _ 

DATE COMPLETED: LOGGED BY: _ 

SCREENED INTERVAL: INSPECTED BY : 

TOP OF CASING ELEVATION: 
TOP OF RISER PIPE ELEVATION: 

•CASING TYPE: 
CASING I.D.:_ 

URFACE SEAL:. 

PLATFORM ELEVATION:. 

GROUND SURFACE ELEVATION: 

DEPTH OF CASING BELOW GROUND:. 

BOREHOLE DIAMETER: 

RISER PIPE TYPE: 
RISER PIPE I.D.:_ 

BACKFILL TYPE:. 

DEPTH AT TOP OF SEAL:. 
SEAL TYPE: 
DEPTH AT BASE OF SEAL/TOP OF SAND PACK:. 

DEPTH AT TOP OF SCREENED SECTION: 

SCREEN TYPE: 

SCREEN OPENINGS: 

SAND PACK TYPE:. 

DEPTH AT BASE OF SCREENED SECTION: 

DEPTH AT BASE OF PLUG: 

BOREHOLE DEPTH: 



t r e n c h e s w i l l be t o a l l o w v i s u a l i n s p e c t i o n o f t h e 
s h a l l o w s o i l p r o f i l e f o r evidence o f m i g r a t i n g 
hydrocarbons. A d d i t i o n a l l y , s o i l samples can be c o l l e c t e d 
f o r t h e p r o f i l e a t p o i n t s where t h e r e i s evidence of 
a f f e c t e d s o i l s . I n i t i a l l y t h e t r e n c h e s would be dug a t 
1 0 0 - f o o t i n t e r v a l s t o d e f i n e t h e l a t e r a l e x t e n t o f t h e 
plume. I f i t i s d e t e r m i n e d t h a t t h e 1 0 0 - f o o t s p a c i n g 
i s t oo coarse, then a d d i t i o n a l t r e n c h e s w i l l be dug as 
needed t o d e f i n e t h e e x t e n t and magnitude o f t h e plume. 

I n a d d i t i o n t o e x c a v a t i n g t r e n c h e s i n downgradient 
l o c a t i o n s , one t r e n c h or p i t w i l l be s i t u a t e d i n an 
u p g r a d i e n t p o s i t i o n t o a l l o w t h e c o l l e c t i o n o f back
ground s o i l s samples. Where hydrocarbons are suspected, 
water sampling o f t h e t r e n c h e s w i l l be conducted. 

Pump Tests 

I n o r d e r t o e v a l u a t e t h e p o t e n t i a l impact o i l f i e l d c o n s t i t 
u e n t s c o u l d have on t h e l o c a l water w e l l s , i t w i l l be 
necessary t o d e t e r m i n e t h e a q u i f e r c h a r a c t e r i s t i c s . 
To t h i s end, i f t h e r e i s a need t o expand on data f r o m 
p r e v i o u s pump t e s t s , i t i s proposed t h a t t h e n e a r e s t 
water w e l l , S - l , be pumped and t h e piezometers (and o t h e r 
w e l l s ) be monitored. At t h i s t i m e i t i s b e l i e v e d that, 
o n l y t h e S-5 w e l l w i l l need t o be pumped t o m o n i t o r f o r 
contaminants. T h i s would be a s h o r t d u r a t i o n t e s t , p o s s i b l y 
15 t o 30 minutes. The r e s u l t s o f t h e purnp t e s t s , a l o n g w i t h 
t h e s o i l s data, w i l l n u m e r i c a l l y d e f i n e t h e p o t e n t i a l f o r 
m i g r a t i o n of t h e o i l f i e l d c o n s t i t u e n t s p r i o r t o cleanup 
a c t i v i t i e s as w e l l as subsequent t o r e m e d i a l e f f o r t s . 

5.0 COLLECTION AND ANALYSIS OF SOIL/GROUNDWATER SAMPLES 

S o i l samples w i l l be c o l l e c t e d d u r i n g t h e e x c a v a t i o n of t h e 
t r e n c h e s d e s c r i b e d i n S e c t i o n 2. Sample l o c a t i o n s w i t h i n 
t h e t r e n c h e s w i l l be based on v i s u a l evidence and t h e 
need t o d e f i n e t h e l a t e r a l as w e l l as t h e v e r t i c a l 
e x t e n t of any plume which may be d e t e c t e d . C o l l e c t i o n of 
t h e samples w i l l be from t h e f a c e of t h e t r e n c h e s 
u s i n g s t a i n l e s s s t e e l u t e n s i l s . Samples w i l l be c o l 
l e c t e d from t h e f o r m e r p i t areas, i n c l u d i n g t h e r e s e r v e p i t , 
t o d e t e r m i n e t h e p o t e n t i a l f o r l e a c h i n g and m i g r a t i o n of 
wastes. A l l s o i l samples w i l l be p l a c e d i n g l a s s j a r s and 
p r e s e r v e d i n t h e f i e l d u s i n g i c e t o m a i n t a i n t h e tempera
t u r e o f t h e samples a t or near 4° C. 

Groundwater samples w i l l be c o l l e c t e d f o r each of t h e 
piezometers i n s t a l l e d d u r i n g t h e i n v e s t i g a t i o n , from t h e 
piezometers c u r r e n t l y p r e s e n t a t t h e s i t e , and from t h e 
l o c a l water w e l l s . Sample c o l l e c t i o n w i l l be accom
p l i s h e d u s i n g e i t h e r d e d i c a t e d PVC b a i l e r s , a T e f l o n 
b a i l e r ( s ) , d e d i c a t e d pump, or a bladder sample pump. I f 
d e d i c a t e d equipment i s not employed, then EPA-approved 
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d e c o n t a m i n a t i o n procedures w i l l be implemented between 
samples. Once c o l l e c t e d , a l l groundwater samples w i l l be 
f i l t e r e d u s i n g 0.45 micron membranes ( f o r metals o n l y ) , 
p l a c e d i n appropx-iate c o n t a i n e r s , p r e s e r v e d as needed, 
and s t o r e d i n t h e f i e l d on i c e a t or near 4° C. 
Both f i e l d a n a l y s i s and l a b o r a t o r y a n a l y s i s w i l l be 
performed as samples a r e c o l l e c t e d . A n a l y s i s o f ground
water and s o i l samples w i l l be conducted a c c o r d i n g t o 
methods and procedures p r e s e n t e d i n SW-846, T h i r d 
E d i t i o n (EPA, 1986) or an e q u i v a l e n t appx-oved proce
dure. Parameters s e l e c t e d for- groundwater a n a l y s i s , as 
i t p e r t a i n s t o groundwater s t a n d a r d s , w i l l be s e l e c t e d 
from S e c t i o n 3-301 o f t h e WQCC R e g u l a t i o n s . The s e l e c t i o n 
o f s p e c i f i c parameters from S e c t i o n 3-301 w i l l be based 
on d i s c u s s i o n s between OCD and EPNG. S o i l and ground
water samples w i l l g e n e r a l l y be analyzed f o r t h e parameters 
l i s t e d i n Table 1. S o i l and groundwater samples c o l 
l e c t e d f o r s c r e e n i n g purposes may be analyzed f o r s e l e c t e d 
c o n s t i t u e n t s on t h e l i s t . 

Table 1. A n a l y t i c a l Parameters f o r S o i l and Groundwater-

I n d i c a t o r s Organics I n o r g a n i c s 

pH 
EC 
TDS 
O i l and Grease 

Benzene 
Toluene 
Xylenes 
Ethylbenzene 
C h l o r i n a t e d , A l i 
p h a t i c hydrocarbons 
G l y c o l 
PNA' s 

Barium 
Calcium 
Magnesium 
Sodium 
Potassium 
Carbonate/ 
B i c a r b o n a t e 

C h l o r i d e s 
S u l f u r Compounds 
Selenium 
Cadmium 
Chromium 

6.0 DATA INTERPRETATION AND RISK ASSESSMENT 

The i n f o r m a t i o n g a t h e r e d from p r e v i o u s i n v e s t i g a t i o n s 
and t h e h y d r o l o g i c i n v e s t i g a t i o n w i l l be c o l l e c t i v e l y 
r e v iewed t o e v a l u a t e t h e e x i s t e n c e , s p a t i a l d i s t r i b u 
t i o n , and p o s s i b l e e f f e c t s o f c o n t a m i n a t i o n from t h e 
i n a c t i v e p i t and s u r r o u n d i n g area. U t i l i z i n g t h e s e 
data , a r i s k assessment w i l l be conducted t o e v a l u a t e 
p o s s i b l e c o n t a m i n a t i o n t o t h e nearby water w e l l s and 
s u r r o u n d i n g environment. The assessment w i l l be based 
upon a comparison o f t h e c o l l e c t i v e data t o e s t a b l i s h 
h e a l t h and e n v i r o n m e n t a l c r i t e r i a and p o t e n t i a l f o r f u t u r e 
migr a t i o n . 
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7.0 REMEDIAL ACTIOM PLAM 

The purpose o f r e m e d i a l a c t i o n i s t o l e a v e t h e s i t e such 
t h a t t h e e x i s t i n g F l o r a V i s t a water w e l l s can be op e r a t e d 
w i t h o u t exceeding c u r r e n t WQCC sta n d a r d s . The p l a n w i l l 
c o n t a i n d e t a i l s on t h e methodology t o demonstrate t h a t 
c u r r e n t USEPA d r i n k i n g water s t a n d a r d s a r e n o t v i o l a t e d or 
t h a t no u n d e s i r a b l e odors e x i s t due t o d i s s o l v e d , e m u l s i 
f i e d and f r e e - f l o a t i n g p e t r o l e u m or o t h e r o r g a n i c and i n o r 
g a n i c c o n t a m i n a n t s . F u r t h e r , t h e p l a n w i l l demonstrate 
t h a t t h e vadose zone does n o t c o n t a i n m a t e r i a l s such as 
d r i l l i n g muds, i n o r g a n i c s a l t s , heavy metals or h y d r o c a r 
bons i n q u a n t i t i e s s u f f i c i e n t t o r e c o n t a m i n a t e ground water 
as t h e r e s u l t o f seasonal r i s e s i n water t a b l e , d r a i n a g e , 
r e c h a r g e or s i m i l a r e vents. The r e m e d i a t i o n w i l l c o n s i d e r 
a l l or p o r t i o n s o f t h e r e s e r v e p i t area depending on t h e 
r e s u l t s o f t h e s i t e assessment. Table 2 i s a t i m e l i n e 
showing t h e a c t i v i t i e s l e a d i n g t o t h e c o m p l e t i o n o f t h e 
r e m e d i a l a c t i o n p l a n . A proposed schedule f o r c o m p l e t i o n o f 
r e m e d i a l a c t i v i t i e s w i l l be s u b m i t t e d w i t h t h e p l a n . 

Given t h e r e l a t i v e l y s m a l l s i z e of t h e i n a c t i v e d e h y d r a t i o n 
p i t , i t i s suggested t h a t t h e contaminated s o i l f rom t h e 
p i t be removed as p a r t o f r e m e d i a t i o n . Since t h e p i t i s 
c o n s i d e r e d t o be t h e major source o f p o t e n t i a l contamina
t i o n a t t h e s i t e removal of t h e source i s c o n s i d e r e d a 
c o s t - e f f e c t i v e measure. I n t h e extreme case where r i s k 
assessment suggests a hazard t o water q u a l i t y , t o t a l 
removal o f a l l a f f e c t e d s o i l s downgradient from t h e gas w e l l 
area i s proposed as a w o r s t case r e m e d i a t i o n p l a n . The 
removal o f t h i s m a t e r i a l w i l l p r e v e n t f u t u r e l e a c h i n g of 
c o n s t i t u e n t s t o t h e groundwater. 

I t i s a n t i c i p a t e d t h a t removal can be accomplished by 
e x c a v a t i o n w i t h a backhoe and a dump t r u c k . The proper 
d i s p o s a l method and d i s p o s a l s i t e w i l l be d e f i n e d p r i o r 
t o i n i t i a t i o n of t h i s t a s k . Once t h e a f f e c t e d 
s o i l s / s e d i m e n t s have been excavated, t h e area w i l l be 
r e c o n t o u r e d u s i n g c l e a n borrow s o i l . 
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ElPaso P. O. BOX 1492 
EL PASO, TEXAS 79978 
PHONE: 915-541-2600 Natural Gas Cnmpanu 

A p r i l 10, 1989 

Mr. David G. Boyer 
Environmental Bureau Chief 
Energy and Minerals Department 
O i l Conservation D i v i s i o n 
310 Old Santa Fe T r a i l 
Santa Fe, New Mexico 87504 

Subject: F l o r a V i s t a - Manana Mary Wheeler #1E I n v e s t i g a t i o n 

Dear Mr. Boyer: 

Enclosed i s the r e v i s e d i n v e s t i g a t i o n plan f o r the F l o r a V i s t a 
s i t e . I have incorporated comments from your February 14, 1989 
memorandum, our February 16 meeting and your June 15, 1988 
l e t t e r . We at E l Paso Natural Gas f e e l t h a t t h i s proposal now 
addresses a l l of your concerns and are eager to begin implementa
t i o n . I n order to perform the i n v e s t i g a t i o n and complete any 
necessary remediation while weather i s i n our favor we w i l l need 
to proceed as soon as p o s s i b l e . Thank you f o r your input and 
co n s i d e r a t i o n i n t h i s manner. 

S i n c e r e l y Yours, 

Manager, North Region 
Compliance Engineering 
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' 1.0 INTRODUCTION 

E l Paao N a t u r a l Gas Company (EPNG) has prepared t h i s 
p r o p o s a l f o r a s o i l / g r o u n d w a t e r i n v e s t i g a t i o n o f t h e 
Manana - Mary Wheeler #1E gas w e l l s i t e near F l o r a V i s t a , 
New Mexico. The p r o p o s a l d e s c r i b e s t a s k s i n v o l v e d i n t h e 
s i t e i n v e s t i g a t i o n i n c l u d i n g a r e v i e w o f e x i s t i n g i n f o r 
m ation c o n c e r n i n g t h e s i t e , f u r t h e r c h a r a c t e r i z a t i o n 
and t o p o g r a p h i c survey o f t h e area, and i n t e r p r e t a t i o n 
of t h e c o l l e c t i v e o b s e r v a t i o n s and r e s u l t s . These e f f o r t s 
w i l l c u l m i n a t e i n a r i s k assessment of p o s s i b l e c o n t a m i 
n a t i o n from t h e i n a c t i v e p i t , and recommendations f o r 
t r e a t m e n t or removal o f t h e c o n t a m i n a t i o n , i f deemed 
necessary. The o b j e c t i v e i s t o a l l o w t h e c o n t i n u e d use of 
e x i s t i n g water w e l l s a d j a c e n t t o t h e s i t e . 

2.0 REVIEW QF EXISTING INFORMATION 

EPNG w i l l c o l l e c t and review e x i s t i n g i n f o r m a t i o n on c o n d i 
t i o n s a t t h e s i t e , s p e c i f i c a l l y on t h e area between t h e 
i n a c t i v e p i t and nearby water w e l l s . T h i s r e v i e w w i l l 
i n c l u d e i n f o r m a t i o n i n NMOCD f i l e s such as f i e l d r e p o r t s , 
a q u i f e r t e s t s , water q u a l i t y data and t o p o g r a p h i c d e t a i l s . 
EPNG w i l l r e v iew t h i s i n f o r m a t i o n t o de t e r m i n e t h e preex
i s t i n g c o n d i t i o n s a t t h e s i t e f o r comparison w i t h f i n d i n g s 
of t h e EPNG f i e l d i n v e s t i g a t i o n . From t h i s comparison, 
c o n c l u s i o n s w i l l be made c o n c e r n i n g t h e l i k e l i h o o d of 
m i g r a t i o n and/or d e g r a d a t i o n o f cont a m i n a n t s from t h e 
p i t . T h i s i n f o r m a t i o n w i l l be used t o a i d i n designing! 
t h e h y d r o l o g i c i n v e s t i g a t i o n . 

3.0 AREA TOPOGRAPHIC SURVEY 

A t o p o g r a p h i c survey o f t h e area w i l l be conducted t o pro
v i d e r e l a t i v e e l e v a t i o n s o f p o i n t s o f i n t e r e s t a t t h e 
s i t e . The survey w i l l p r o v i d e a g r i d , w i t h p o i n t s o f 
known e l e v a t i o n s , f o r s i t i n g t h e l o c a t i o n o f p i t s f o r s o i l 
s ampling. The data w i l l a l s o be used i n t h e d e s c r i p t i o n 
of t h e contaminant plume, i f any, as w e l l as t h e 
p i e z o m e t r i c s u r f a c e o f t h e immediate area. Data gener
a t e d d u r i n g t h i s t a s k w i l l be used t o gener a t e base maps 
which i l l u s t r a t e t h e l o c a t i o n s o f a l l r e l e v a n t f e a t u r e s and 
w i l l e s t a b l i s h b a s e l i n e e l e v a t i o n s f o r a l l aspects of t h e 
i n v e s t i g a t i o n . 

4.0 HYDROLOGIC INVESTIGATION 

A h y d r o g e o l o g i c i n v e s t i g a t i o n w i l l be performed t o 
d e f i n e t h e h y d r o l o g i c s e t t i n g and a q u i f e r c h a r a c t e r i s 
t i c s , such as groundwater f l o w d i r e c t i o n and v e l o c i 
t y , t r a n s m i s s i v i t y , and s t o r a g e c o e f f i c i e n t . Addi
t i o n a l l y , t h e b e h a v i o r o f f r e e o i l and/or d i s s o l v e d 
hydrocarbons, i f p r e s e n t , w i l l be e v a l u a t e d i n l i g h t of 
th e p h y s i c a l c h a r a c t e r i s t i c s o f t h e s a t u r a t e d a l l u v i a l 
sediments. The e x t e n t o f t h e i n v e s t i g a t i o n w i l l 

1 



encompass t h e area i m m e d i a t e l y s u r r o u n d i n g t h e w e l l s i t e 
( i n c l u d i n g t h e r e s e r v e p i t as w e l l as o t h e r p i t s ) , and t h e 
area down g r a d i e n t from t h e w e i l which c o u l d poten
t i a l l y be a f f e c t e d by past o p e r a t i o n s . 

The i n t e n t o f t h e h y d r o l o g i c i n v e s t i g a t i o n w i l l be t o 
i l l u s t r a t e , t o t h e f u l l e s t degree p o s s i b l e , t h e l a t e r a l 
and v e r t i c a l e x t e n t t o which t h e s i t e has been a f f e c t e d . 
To assess t h e magnitude o f migx-ation, o r g a n i c c o n s t i t u 
e n t s a s s o c i a t e d w i t h hydrocarbons w i l l be measured (e.g., 
benzene, t o l u e n e , x y l e n e , and o i l and grease) as w i l l 
i n o r g a n i c c o n s t i t u e n t s (e.g., m e t a l s ) and i n d i c a t o r 
parameters such as pH and e l e c t r i c a l c o n d u c t i v i t y (EC). 

To achieve t h e o b j e c t i v e s o f t h e h y d r o l o g i c i n v e s t i g a t i o n , 
p i ezometers w i l l be i n s t a l l e d t o det e r m i n e t h e h o r i z o n 
t a l and v e r t i c a l g r a d i e n t s , t r e n c h e s w i l l be dug t o 
v i s u a l l y assess t h e dimensions o f t h e plume ( i f any) 
us i n g s t a i n e d s o i l / s e d i m e n t s as evidence, and pump t e s t s 
w i l l be performed u s i n g t h e l o c a l water" w e l l s and p i e 
zometers t o d e f i n e a q u i f e r c h a r a c t e r i s t i c s . 

Piezometer's 

A p p r o x i m a t e l y f o u r s i t e s w i l l be s e l e c t e d f o r t h e i n s t a l l a 
t i o n o f new piezometers, one of which w i l l be i n 
s t a l l e d u p g r a d i e n t t o e s t a b l i s h background c o n c e n t r a t i o n s 
fox- parameters measured a t downgradient l o c a t i o n s . 
F i g u r e 1 shows p o s s i b l e piezometer l o c a t i o n s superimposed on 
a s i t e s k e t c h . Qf t h e r e m a i n i n g piezometer l o c a t i o n s , 
one w i l l be s e l e c t e d f o r a nested piezometer t o detex--
mine t h e v e r t i c a l g r a d i e n t . Each piezometer w i l l be i n 
s t a l l e d u s i n g c o n s t r u c t i o n d e t a i l s , which a r e t a i 
l o r e d t o t h e s i t e , t o a l l o w r e p r e s e n t a t i v e ground
water samples t o be c o l l e c t e d . F i g u r e 2 shows a t y p i c a l 
piezometer i n s t a l l a t i o n guide. B e f ore i n s t a l l a t i o n o f 
piezometers, EPNG w i l l sample piezometers p r e v i o u s l y i n 
s t a l l e d by NMOCD a f t e r d e t e r m i n i n g t h a t they a re s u i t a b l e 
and c l e a n i n g them o f sediment. I t i s expected t h a t t h e s e 
piezometers w i l l a l s o a s s i s t i n mapping t h e water t a b l e . 
Piezometers w i l l be i n s t a l l e d w i t h a r o t a r y r i g i f p o s s i b l e . 
A l a s t r e s o r t w i l l be by e x c a v a t i n g w i t h a backhoe t o t h e 
d e s i r e d depth and s e t t i n g t h e c a s i n g . 

I n a d d i t i o n t o d e f i n i n g t h e v e r t i c a l g r a d i e n t , t h e p i e 
zometer nest w i l l a i d i n t h e d e t e r m i n a t i o n of t h e v e r t i c a l 
e x t e n t o f c o n s t i t u e n t s i n t h e groundwater. I n c o n j u n c t i o n 
w i t h t h e i n s t a l l a t i o n o f t h e piezometers, s o i l samples may 
be c o l l e c t e d f o r l a b o r a t o r y a n a l y s i s . 

Trenches 

TP rfpfine t h e e x t e n t and shape o f a f f e c t e d s o i l / s e d i -
rnents» i t i s px~oposed t h a t t r e n c h e s be dug p e r p e n d i c u l a r 
t o t h e d i r e c t i o n o f g roundwate r f l o w . The purpose o f t h e 
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^ONITORING WELL REPORT 

PROJECT: 

LOCATION:. 

WELL NO: DRILLED B Y : _ 
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TOP OF CASING ELEVATION: 
TOP OF RISER PIPE ELEVATION: 

CASING TYPE: 
CASING I.D.:_ 

PLATFORM ELEVATION:. 

GROUND SURFACE ELEVATION: 
URFACE SEAL:. 

DEPTH OF CASING BELOW GROUND:. 
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RISER PIPE TYPE: 
RISER PIPE I.D.:_ 
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DEPTH AT TOP OF SEAL:. 
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Figure 2 
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t r e n c h e s w i l l be t o a l l o w v i s u a l i n s p e c t i o n o f t h e 
s h a l l o w s o i l p r o f i l e f o r evidence o f m i g r a t i n g 
hydrocarbons. A d d i t i o n a l l y , s o i l samples can be c o l l e c t e d 
f o r t h e p r o f i l e a t p o i n t s where t h e r e i s evidence o f 
a f f e c t e d s o i l s . I n i t i a l l y t h e t r e n c h e s would be dug a t 
1 0 0 - f o o t i n t e r v a l s t o d e f i n e t h e l a t e r a l e x t e n t of t h e 
plume. I f i t i s determined t h a t t h e 1 0 0 - f o o t s p a c i n g 
i s t oo coarse, t h e n a d d i t i o n a l t r e n c h e s w x i i be dug ae 
needed t o d e f i n e t h e e x t e n t and magnitude of t h e plume. 

I n a d d i t i o n t o e x c a v a t i n g t r e n c h e s i n downgradient 
l o c a t i o n s , one t r e n c h or- p i t w i l l be s i t u a t e d i n an 
u p g r a d i e n t p o s i t i o n t o a l l o w t h e c o l l e c t i o n o f back
ground s o i l s samples. Where hydrocarbons are suspected, 
water sampling o f t h e t r e n c h e s w i l l be conducted. 

Pump Tes t s 

I n order t o e v a l u a t e t h e p o t e n t i a l impact o i l f i e l d c o n s t i t 
u e n t s c o u l d have on t h e l o c a l water w e l l s , i t w i l l be 
necessary t o d e t e r m i n e t h e a q u i f e r c h a r a c t e r i s t i c s . 
To t h i s end, i t i s proposed t h a t t h e n e a r e s t water 
w e l l be pumped and t h e piezometers (and o t h e r w e l l s ) be 
m o n i t o r e d . At t h i s t i m e i t i s b e l i e v e d t h a t o n l y t h e S-5 
w e l l w i l l need t o be pumped t o m o n i t o r f o r contaminants. The 
r e s u l t s of t h e pump t e s t , a long w i t h t h e s o i l s data, w i l l 
n u m e r i c a l l y d e f i n e t h e p o t e n t i a l f o r m i g r a t i o n of t h e o i l 
f i e l d c o n s t i t u e n t s p r i o r t o cleanup a c t i v i t i e s as w e l l as 
subsequent t o r e m e d i a l e f f o r t s . 

5.0 COLLECTION AND ANALYSIS QF SQIL/GROUNDWATER SAMPLES 

S o i l samples w i l l be c o l l e c t e d d u r i n g t h e e x c a v a t i o n o f t h e 
t r e n c h e s d e s c r i b e d i n S e c t i o n 2. Sample l o c a t i o n s w i t h i n 
t h e t r e n c h e s w i l l be based on v i s u a l evidence and t h e 
need t o d e f i n e t h e l a t e r a l as w e l l as t h e v e r t i c a l 
e x t e n t of any plume which may be d e t e c t e d . C o l l e c t i o n of 
t h e samples w i l l be from t h e f a c e of t h e t r e n c h e s 
u s i n g s t a i n l e s s s t e e l u t e n s i l s . Samples w i l l be c o l 
l e c t e d from t h e former p i t areas, i n c l u d i n g t h e r e s e r v e p i t , 
t o d e t e r m i n e t h e p o t e n t i a l f o r l e a c h i n g and m i g r a t i o n of 
w a s t e s . A l l s o i l samples w i l l be p l a c e d i n g l a s s j a r s and 
p r e s e r v e d i n t h e f i e l d u s i n g i c e t o m a i n t a i n t h e tempera
t u r e o f t h e samples a t or near 4° C. 

Groundwater samples w i l l be c o l l e c t e d f o r each o f the 
piezometers i n s t a l l e d d u r i n g t h e i n v e s t i g a t i o n , from t h e 
piezometers c u r r e n t l y p r e s e n t a t t h e s i t e , and from t h e 
l o c a l water w e l l s . Sample c o l l e c t i o n w i l l be accom
p l i s h e d u s i n g e i t h e r d e d i c a t e d PVC b a i l e r s , a T e f l o n 
b a i l e r ( s ) , d e d i c a t e d pump, or a bladder sample pump. I f 
d e d i c a t e d equipment i s not employed, th e n EPA approved 
d e c o n t a m i n a t i o n procedures w i l l be implemented between 
samples. C o n s t i t u e n t s t o be analyzed f o r are expected t o 



i n c l u d e some metals, PNA's, g l y c o l , and both aiipfrst.+e. a,fid, 
c h l o r i n a t e d hydrocarbons. Once c o l l e c t e d , a l l groundwater 
samples w i l l be f i l t e r e d u s i n g 0.45 micron membranes (fox-
metals o n l y ) , p l a c e d i n a p p r o p r i a t e c o n t a i n e r s , p r e s e r v e d 
as needed, and s t o r e d i n t h e f i e l d on i c e a t or near 
4° C. 

Both f i e l d a n a l y s i s and l a b o r a t o r y a n a l y s i s w i l l be 
performed as samples a r e c o l l e c t e d . A n a l y s i s o f ground
water and s o i l samples w i l l be conducted a c c o r d i n g t o 
methods and procedures p r e s e n t e d i n SW-846, T h i r d 
E d i t i o n (EPA, 1986) or an e q u i v a l e n t approved proce
dure. Parameters s e l e c t e d f o r groundwater a n a l y s i s , as 
i t p e r t a i n s t o t h e p u b l i c water s u p p l y , w i l l be s e l e c t 
ed from S e c t i o n 3-301 o f t h e WQCC R e g u l a t i o n s . The s e l e c 
t i o n o f s p e c i f i c parameters from S e c t i o n 3-301 w i l l be 
based on d i s c u s s i o n s between OCD and EPNG. S o i l 
samples and some groundwater samples c o l l e c t e d f o r 
s c r e e n i n g purposes w i l l be analyzed fox- some, i f not a l l 

of t h e parameter's l i s t e d i n Table 1. 

Table 1. A n a l y t i c a l Parameters f o r Screening Purposes. 

I n d i c a t o r s Organics I n o r q a n i c s 

pH 
EC 
TDS 
O i l & Grease 

Benzene 
Toluene 
Xylenes 

Barium 
Calcium 
Magnesium 
Sodium 

UhiQ + 'idt* 
S u l f i d e s 
Selenium 
Cadmium 

Carbonate Qh+• Qffl i Uffi 
(and Bicax -bonate) 

6.0 DATA IMTERPRETATIOH AHD RISK ASSESSMENT 

The i n f o r m a t i o n gathex-ed from p r e v i o u s i n v e s t i g a t i o n s 
and t h e hydx-ologic i n v e s t i g a t i o n w i l l be c o l l e c t i v e l y 
r eviewed t o e v a l u a t e t h e e x i s t e n c e , s p a t i a l d i s t r i b u 
t i o n , and p o s s i b l e e f f e c t s o f c o n t a m i n a t i o n fx-om t h e 
i n a c t i v e p i t and s u r r o u n d i n g area. U t i l i z i n g t h ese 
d a t a , a x-isk assessment w i l l be conducted t o e v a l u a t e 
p o s s i b l e c o n t a m i n a t i o n t o t h e neax-by water w e l l s and 
s u r r o u n d i n g environment. The assessment w i l l be based 
upon a comparison o f t h e c o l l e c t i v e d a ta t o e s t a b l i s h 
h e a l t h and e n v i r o n m e n t a l c r i t e r i a and p o t e n t i a l fox- f u t u r e 
m i g r a t i o n . 

b 



7. 0 
41 

REMEDIAL ACTIOH PLAN 

The purpose o f r e m e d i a l a c t i o n i s t o l e a v e t h e s i t e such 
t h a t t h e e x i s t i n g F l o r a V i s t a water w e l l s can be o p e r a t e d 
w i t h o u t exceeding c u r r e n t WQCC sta n d a r d s . The p l a n w i l l 
c o n t a i n d e t a i l s on t h e methodology t o demonstrate t h a t 
c u r r e n t USEPA d r i n k i n g water s t a n d a r d s a r e n o t v i o l a t e d o r 
u n d e s i r a b l e odors e x i s t due t o d i s s o l v e d , e m u l s i f i e d and 
f r e e - f l o a t i n g p e t r o l e u m or o t h e r o r g a n i c and i n o r g a n i c 
c ontaminants. F u r t h e r , t h e p l a n w i l l demonstrate t h a t t h e 
vadose zone does n o t c o n t a i n m a t e r i a l s such as d r i l l i n g 
muds, i n o r g a n i c s a l t s , heavy metals or hydrocarbons i n 
q u a n t i t i e s s u f f i c i e n t t o r e c o n t a r n i n a t e ground water as t h e 
r e s u l t o f seasonal r i s e s i n water t a b l e , d r a i n a g e , r e c h a r g e 
or s i m i l a r events. The r e m e d i a t i o n w i l l c o n s i d e r a l l or 
p o r t i o n s of t h e r e s e r v e p i t area depending on t h e r e s u l t s o f 
t h e s i t e assessment. Table 2 i s a t i m e l i n e showing t h e 
a c t i v i t i e s l e a d i n g t o t h e c o m p l e t i o n of t h e r e m e d i a l a c t i o n 
p l a n . 

Given t h e r e l a t i v e l y s m a l l s i z e of t h e i n a c t i v e d e h y d r a t i o n 
p i t , i t i s suggested t h a t t h e contaminated s o i l f rom t h e 
p i t be removed. Since t h e p i t i s c o n s i d e r e d t o be t h e 
major source o f p o t e n t i a l c o n t a m i n a t i o n a t t h e s i t e removal 
of t h e source i s c o n s i d e r e d a c o s t - e f f e c t i v e measure. I n 
t h e extreme case where r i s k assessment suggests a hazard 
t o water q u a l i t y , t o t a l removal o f a l l a f f e c t e d s o i l s 
d owngradient f r o m t h e gas w e l l area i s proposed as a w o r s t 
case r e m e d i a t i o n p l a n . The removal o f t h i s m a t e r i a l w i l l 
p r e v e n t f u t u r e l e a c h i n g o f c o n s t i t u e n t s t o t h e groundwater. 

I t i s a n t i c i p a t e d t h a t removal can be accomplished by 
e x c a v a t i o n w i t h a backhoe and a dump t r u c k . The proper 
d i s p o s a l method and d i s p o s a l s i t e w i l l be d e f i n e d p r i o r 
t o i n i t i a t i o n of t h i s t a s k . Once t h e a f f e c t e d 
s o i l s / s e d i m e n t s have been excavated, t h e area w i l l be 
r e c o n t o u r e d u s i n g c l e a n borrow s o i l . 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
• IL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR February 14, 1989 

POST OFFICE BOX 208B 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
1505) 827-5800 

M E M O R A N D U M 

TO: FLORA VISTA FILE 

FROM: DAVID G. BOYER, Hydrogeologisi 

SUBJECT: EPNG MANANA WELL SITE INVESTIGATION PROPOSAL 

The f o l l o w i n g are my comments on the above proposal dated January 
27, 1989. 

Section 2.0. Review of Existing Information 

OCD f i l e s contain much s i g n i f i c a n t information on the s i t e 
i n c l u d i n g two reports of work, r e s u l t s of an aquifer t e s t , water 
q u a l i t y data, topographic survey, etc. These should be 
thoroughly reviewed by EPNG and consultants prior- t o the 
i n v e s t i g a t i o n t o determine which info r m a t i o n i s adequate and 
which needs a d d i t i o n a l work or updating. 

Section 4.0. Hydrologic Investigation 

Pi e zometer s - Before i n s t a l l a t i o n of new piezometers, use of 
WxTFl i ng OCD piezometers should be considered. However, OCD 
wells w i l l need t o be cleaned of sediment before use. I f new 
wells are used, c o n s t r u c t i o n procedures must be submitted to OCD 
p r i o r t o c o n s t r u c t i o n . 

Trenches 

Trenching i s the method pre f e r r e d by OCD f o r d e f i n i n g the extent 
and magnitude of o i l contamination water sampling of the trenches 

should be conducted where hydrocarbons are suspected. 

Pump Tests 
OCD believes th a t only well 3-5 need be pumped to monitor f o r 
contaminants as i t has not previously been pumped and te s t e d . 

Section 5.0. Collection and Analysis of Soil/Ground Water 
Samp I e"s" 

Analysis of the s o i l samples sh a l l include analyses of the 
mate r i a 1s i n the various p i t s , i n c l u d i n g the reserve p i t , t o 
determined the p o t e n t i a l f o r leaching and migration of the 
wastes. 

Some water samples should include analyses f o r PNA's, g l y c o l , 
a l i p h a t i c and c h l o r i n a t e d hydrocarbons. 



MEMORANDUM 
February 14, 1989 
Page 2 

6.0. Data Interpretation and Risk Assessment 

No comments. 

7.0. Remedial Action Plan 

More than j u s t the i n a c t i v e dehydration p i t may need t o be 
removed depending on t e s t r e s u l t s . Remedial ac t i o n should 
conform with and s a t i s f y the c r i t e r i a l i s t e d i n my memo of June 
15, 1988 
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El Paso 
P. O. BOX 1492 
EL PASO, TEXAS 79978 

Natural Gas Companq PHONE: 915-541-2600 

January 27, 1989 

Mr. David Boyer, Chief 
Environmental Bureau 
Energy and Mineral Department 
New Mexico Oil Conservation Division 
310 Old Santa Fe Trai l , 206 
Sante Fe, New Mexico 87504 

Reference: Flora Vista 

Dear Mr. Boyer: 

Enclosed for your review and consideration is our proposal for 
investigating the Manana Well Site near Flora Vista, New Mexico. 

At your convenience, after you review this proposal, we would like to set 
up a meeting to discuss questions you may have and the project schedule. 

I f you have questions, please contact me at 915/541-2146 or Henry Van at 
915/541-2832. 

Very~t«ily yours, 

North Region 

KEB:cds 

Enclosures 

cc: J. F. Eichelmann I I I (w/ encl) 
H. Van (w/ encl) 
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1.0 INTRODUCTION 

El Paso Natural Gas Company (EPNG) has prepared this proposal for 
a soil/groundwater investigation of the Manana well site near 
Flora Vista, New Mexico. The proposal includes a description of 
tasks involved in the site investigation. The proposed 
investigation includes a review of existing information 
concerning the site, further characterization and topographic 
survey of the area, and interpretation of the collective 
observations and results. These efforts w i l l culminate in a risk 
assessment of possible contamination from the inactive p i t , and 
recommendations for treatment or removal of the 
contamination, i f deemed necessary. 

2.0 REVIEW OF EXISTING INFORMATION 

EPNG w i l l collect and review existing information on conditions at 
the site, specifically on the area between the inactive p i t and 
nearby water wells. EPNG w i l l review this information to 
determine the pre- existing conditions at the site for comparison 
with findings of the EPNG f i e l d investigation. From this 
comparison, conclusions w i l l be made concerning the likelihood 
of migration and/or degradation of contaminants from the p i t . 
This information w i l l be used to aid in designing the hydrologic 
investigation. 

3.0 AREA TOPOGRAPHIC SURVEY 

A topographic survey of the area w i l l be conducted to provide 
relative elevations of points of interest at the site. The survey 
w i l l provide a grid, with points of known elevations, for siting 
the location of pits for soil sampling. The data w i l l also be 
used in the description of the contaminant plume, i f any, as 
well as the piezometric surface of the immediate area. Data 
generated during this task w i l l be used to generate base maps which 
il l u s t r a t e the locations of a l l relevant features and w i l l 
establish baseline elevations for a l l aspects of the investigation. 

4.0 HYDROLOGIC INVESTIGATION 

A hydrogeologic investigation w i l l be performed to define 
the hydrologic setting and aquifer characteristics, such a 
groundwater flow direction and velocity, transmissivity, and 
storage coefficient. Additionally, the behavior of free o i l 
and/or dissolved hydrocarbons, i f present, w i l l be evaluated in 
light of the physical characteristics of the saturated alluvial 
sediments. The extent of the investigation w i l l encompass 
the area immediately surrounding the well site (including a l l 
pits) , as well as the area down gradient from the well which 
could potentially be affected by past well operations. 

The intent of the hydrologic investigation w i l l be to i l l u s t r a t e , 
to the fullest degree possible, the lateral and vertical extent to 
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which the site has been affected. To assess the magnitude of 
migration, organic constituents associated with hydrocarbons w i l l 
be measured (e.g., benzene, toluene, xylene, and o i l and grease) as 
w i l l inorganic constituents (e.g., metals) and indicators 
parameters such as pH and electrical conductivity (EC). 

To achieve the objectives of the hydrologic investigation, 
piezometers w i l l be installed to determine the horizontal and 
vertical gradients, trenches w i l l be dug to visually assess the 
dimensions of the plume ( i f any) using stained soil/sediments 
as evidence, and pump tests w i l l be performed using the local 
water wells and piezometers to define aquifer characteristics. 

Piezometers 

Four sites w i l l be selected for the installation of new 
piezometers, one of which w i l l serve to establish background 
concentrations for parameters measured at downgradient locations. 
Of the three remaining piezometer locations, one w i l l be 
selected for a nested piezometer to determine the vertical 
gradient. Each piezometer w i l l be installed using construction 
details, which are tailored to the site, to allow 
representative groundwater samples to be collected. 

In addition to defining the vertical gradient, the piezometer 
nest w i l l aid in the determination of the vertical extent of 
constituents in the groundwater. In conjunction with the 
installation of the piezometers, soil samples may be collected for 
laboratory analysis. 

Trenches 

To define the extent and shape of affected soil/sediments, i t 
is proposed that trenches be dug perpendicular to the direction of 
groundwater flow. The purpose of the trenches w i l l be to allow 
visual inspection of the shallow soil profile for evidence 
of migrating hydrocarbons. Additionally, soil samples can be 
collected for the profile at points where there is evidence of 
affected soils. I n i t i a l l y the trenches would be dug at 100-foot 
intervals to define the lateral extent of the plume. I f i t is 
determined that the 100-foot spacing is too coarse, then 
additional trenches w i l l be dug as needed to define the extent and 
magnitude of the plume. 

In addition to excavating trenches in downgradient locations, 
one trench or p i t w i l l be situated in an upgradient position to 
allow the collection of background soils samples. 

Pump Tests 

In order to evaluate the potential impact o i l f i e l d constituents 
could have on the local water wells, i t w i l l be necessary to 
determine the aquifer characteristics. To this end, i t is 
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proposed that the nearest water well be pumped and the 
piezometers (and other wells) be monitored. The results of the 
pump test, along with the soils data, w i l l numerically define the 
potential for migration of the o i l f i e l d constituents prior to 
cleanup activities as well as subsequent to remedial efforts. 

5.0 COLLECTION AND ANALYSIS OF SOIL/GROUNDWATER SAMPLES 

Soil samples w i l l be collected during the excavation of the 
trenches described in Section 2. Sample locations within the 
trenches w i l l be based on visual evidence and the need to define 
the lateral as well as the vertical extent of any plume which 
may be detected. Collection of the samples w i l l be from the 
face of the trenches using stainless steel utensils. A l l soil 
samples w i l l be placed in glass jars and preserved in the f i e l d 
using ice to maintain the temperature of the samples at or near 
4° C. 

Groundwater samples w i l l be collected for each of the 
piezometers installed during the investigation, from the piezometers 
currently present at the site, and from the local water wells. 
Sample collection w i l l be accomplished using either dedicated 
PVC bailers, a Teflon bailer(s), dedicated pump, or a bladder 
sample pump. I f dedicated equipment is not employed, then EPA 
approved decontamination procedures w i l l be implemented between 
samples. Once collected, a l l groundwater samples w i l l be f i l t e r e d 
using 0.45 micron (for metals only), placed in appropriate 
containers, preserved with appropriate acids as needed, and 
stored in the f i e l d on ice at or near 4° C. 

Both f i e l d analysis and laboratory analysis w i l l be performed 
as samples are collected. Analysis of groundwater and soil samples 
w i l l be conducted according to methods and procedures presented 
in SW-846, Third Edition (EPA, 1986) or an equivalent 
approved procedure. Parameters selected for groundwater 
analysis, as i t pertains to the public water supply, w i l l be 
selected from Section 3-301 of the WQCC Regulations. The selection 
of specific parameters from Section 3-301 w i l l be based on 
discussions between OCD and EPNG. Soil samples and some 
groundwater samples collected for screening purposes w i l l be 
analyzed for some, i f not a l l of the parameters listed in Table 1. 

Table 1. Analytical Parameters for Screening Purposes. 

Indicators Organics Inorganics 

PH Benzene Barium Chloride 
EC Toluene Calcium Sulfides 
TDS Xylenes Magnesium Selenium 
Oil & Grease Sodium Cadmium 

Carbonate Chromium 
(and Bicarbonate) 
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6.0 DATA INTERPRETATION AND RISK ASSESSMENT 

The information gathered from previous investigations and 
the hydrologic investigation w i l l be collectively reviewed to 
evaluate the existence, spatial distribution, and possible effects 
of contamination from the inactive p i t and surrounding area. 
Utilizing these data, a risk assessment w i l l be conducted to 
evaluate possible contamination to the nearby water wells and 
surrounding environment. The assessment w i l l be based upon a 
comparison of the collective data to establish health and 
environmental cr i t e r i a and potential for future migration. 

7.0 REMEDIAL ACTION PLAN 

Given the relatively small size of the inactive p i t , i t is 
suggested that the contaminated soil from the p i t be removed. The 
pit is considered to be the major source of potential 
contamination at the site; therefore, removal of the source is 
considered a cost-effective measure. Furthermore, in the extreme 
case where risk assessment suggests a hazardous to water quality, 
total removal of a l l tainted soils downgradient for the well area 
is proposed as a worst case remediation plan. The removal of this 
material w i l l prevent future leaching of constituents to the 
groundwater. I t is anticipated that removal can be accomplished 
by excavation with a backhoe and a dump truck. The proper 
disposal method and disposal site w i l l be defined prior to 
in i t i a t i o n of this task. Once the affected soils/sediments 
have been excavated, the area w i l l be recontoured using clean 
borrow s o i l . 
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ZIA R E P O R T E R S 
5 0 0 O A K S T R E E T , N . E . , P . O . B O X 2 7 4 5 7 

A L B U Q U E R Q U E , N E W MEXICO 8 7 1 2 5 
( 5 0 5 ) 2 4 2 - 5 5 4 4 

M r . D a v i d G. B o v e r 
P . O . Box 2 0 8 8 
S a n t a F e , New M e x i c o 8 7 5 0 1 

Re : Flora Vista vs. Manana Gas, Inc., et a l . 
San Juan County O i s t r i c t Court Cause No. CV 86-00154-4 

Dear Mr. Boyer-. 

Your deposition in the above-captioned cause that was taken on 
June 23, 1988, has been transcribed and is av a i l a b l e f o r you 
to read and sign at our o f f i c e . The o f f i c e i s open from 
8:00 a.m. u n t i l 5:00 p.m., Monday through Friday. Please c a l l 
before you come i n . 

I f your deposition has not been signed by you w i t h i n 30 days from 
today's date, the unsigned o r i g i n a l t r a n s c r i p t of your deposition 
w i l l be forwarded to Mr. Byron Caton's o f f i c e at that time. 

Yours very t r u l y . 

ZIA,REPORTERS 

Louise R . Williams 

Robert G. S t o v a l l 
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GOVERNOR 

June 15 , 1988 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 
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(505) 827-5800 

M E M O R A N D U M 

TO: INTERESTED PARTIES 

FROM: DAVID. G. BOYER, Hydrogeolog 
Environmental Bureau Chief 

i . t 

SUBJECT: REQUIREMENTS FOR FLORA VISTA CONTAMINATION INVESTIGA
TION AND REMEDIAL ACTION PLAN 

Attached are the t e c h n i c a l requirements I bel i e v e necessary t o 
perform a complete hydrologic i n v e s t i g a t i o n of the Flora V i s t a 
contamination s i t e , and the clean-up c r i t e r i a r e q u i r e d t o be met 
at completion of the remedial a c t i o n plan. Also attached i s 
a copy of the E l Paso Natural Gas Company l e t t e r of December 23, 
1987, t h a t provides some suggestions f o r f u r t h e r study of the 
contamination. I w i l l be happy t o discuss the t e c h n i c a l 
requirements, and provide c l a r i f i c a t i o n and a d d i t i o n a l 
i n f o r m a t i o n i f needed. 
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REQUIREMENTS FOR FLORA V ISTA 
CONTAMINATION INVESTIGATION AND REMEDIAL ACTION PLAN 

The Oil Conservat ion Div is ion (OCD) bel ieves tha t the most methodical 
approach for c leanup at the Flora Vista si te is to conduc t a hydrogeo log ic 
inves t iga t ion and p repare a remedial act ion p l a n . A hyd ro log ic inves t iga t ion 
r epo r t must be p repared fo r OCD review and approva l tha t inc ludes the 
items deta i led below. The repo r t can also incorpora te those items suggested 
for inves t iga t ion in the El Paso Natura l Gas Company (EPNG) le t te r of 
December 23, 1987. C o n c u r r e n t w i th submi t ta l of the hydro log ic 
inves t iga t ion r e p o r t , is the submi t ta l o f a reclamation plan tha t p rov ides for 
the removal of d i s so l ved , emuls i f ied and f r ee - f l oa t i ng p roduc t f rom the 
aqu i fe r and so i ls ; and for the removal of actual and potent ia l o rgan ic and 
inorgan ic g r o u n d water contaminants from si te locations i nc lud ing the 
reserve and o ther p i t locat ions. Ac tua l reclamation wi l l begin a f t e r OCD 
approva l of the r epo r t and reclamation p l a n . A l l on -s i te locations wi l l need 
to be examined to determine the to ta l i t y of actual or potent ia l con taminat ion . 
Due to the p rox im i t y of the pub l ic water supp ly we l l , a successful 
reclamation act ion must inc lude all possible contaminant sources . A 
t imetable for complet ion of the inves t iga t ion and agency rev iews is 
sugges ted . 

A . The hydro log ic inves t iga t ion r epo r t should p rov ide the f o l l ow ing : 

1.a. Def in i t ion of the hor izonta l and ve r t i ca l ex ten t and magni tude of 
petro leum and o ther f l u i d contaminat ion both on and o f f - s i t e in 
water and so i l . Cons t i t uen t inves t iga t ion must inc lude o i l , g l y c o l , 
emuls i f ied and d isso lved o i l , sa l t s , heavy metals, and ch lo r ina ted 
hyd roca rbon contaminants . The inves t iga t ion area must inc lude 
the dehyd ra t i on p i t , o ther p i t locations ( i . e . t ank d r a i n , 
b lowdown, e t c . ) the area between the contaminated water supp ly 
well and the Mary Wheeler #1E s i t e , and the area between the 
contaminated water well and the o ther supp l y we l ls . I t also wi l l 
be necessary to pump and tes t well S-5 fo r possible con taminants . 

1 . b. Def in i t ion of the hor izonta l and ve r t i ca l ex ten t of the d r i l l i n g mud 
p i t ( aka . " r e s e r v e " or " s l u s h " p i t ) and a determinat ion of the 
t ype and concent ra t ion of d r i l l i n g m u d , inorgan ic sa l t s , heavy 
metals, and hyd roca rbons in p i t sed iments , and determinat ion of 
the t ype and amount of any o ther material deposi ted in the p i t 
p r i o r to c losu re . 

2 . In format ion on the rate and d i rec t i on of oil and d isso lved 
cons t i t uen t m i g r a t i o n ; 

3. Mon i to r ing well or excavated p i t data i nc lud ing f ie ld observa t ions 
of o d o r s , soil d i sco lo ra t i on , repo r t s of petro leum encoun te red , 
and resu l ts of all chemical or phys ica l analyses of wa te r , soil or 
pe t ro leum. I f mon i to r ing wells are i ns ta l l ed , cons t ruc t i on 
procedures must be submi t ted to OCD p r i o r to c o n s t r u c t i o n ; 

4 . Water table e levat ion m a p ( s ) ; 



5. Map(s) showing locations of all known past p i t s , o f t renches or 
p i ts excavated fo r the c u r r e n t i n v e s t i g a t i o n , and locations of 
samples taken fo r so i l , water or petro leum ana lyses; 

6. Map(s) showing petro leum contaminat ion locations and t h i c k n e s s , 
and concent ra t ion of d isso lved c o n s t i t u e n t s ; 

7. A d iscuss ion of the potent ia l fo r contaminat ion of the o the r pub l ic 
water supp ly we l l s ; and 

8. Other technical in format ion necessary or requested by OCD to 
determine the ex ten t or magni tude of con taminat ion . 

A n evaluat ion of ex i s t i ng in format ion as ou t l ined in the EPNG le t te r of 
December 23 would be usefu l in de te rm in ing c i rcumstances re la t ing to 
the loss of petro leum and o ther f l u ids on s i t e . However , i t can not 
subs t i t u te for the deta i led geohydro log ic inves t iga t ion requ i red p r i o r to 
remedial act ion commencement. L ikew ise , t hough p i ts could be u s e f u l , 
t r e n c h i n g as per fo rmed in A u g u s t 1987 would seem to be the most 
exped i t ious p rocedure to use to locate the path the oil has fol lowed to 
the we l l , and poss ib ly beyond . 

Coinc ident w i t h submi t ta l of the hydro log ic inves t iga t ion r epo r t (see 
schedule b e l o w ) , a reclamation proposal for si te remedial act ion shall 
be submi t ted tha t wi l l inc lude speci f ic deta i l on technology or 
methodology to meet the fo l lowing c lean-up c r i t e r i a : 

1 . D isso lved , emuls i f ied and f r ee - f l oa t i ng pe t ro leum, and o ther 
organ ic and inorgan ic water con taminants , must be removed f rom 
the g r o u n d water such t h a t : 

a) the water qua l i t y s tandards of Section 3-103 of the NM Water 
Qual i ty Cont ro l Commission Regulat ions (as amended t h r o u g h 
December 24, 1987) are met; and 

b) the USEPA d r i n k i n g water s tandards for pub l ic water 
suppl ies in e f fec t as of the date of th i s agreement are met; 
and 

c) undes i rab le odors a t t r i b u t a b l e to loss of petro leum or o ther 
f l u ids from the si te are not p resent in g r o u n d wa te r . 

2 . The unsa tu ra ted (vadose) zone in the v i c i n i t y of the 
contaminat ion shal l not conta in d r i l l i n g muds , inorgan ic sa l t s , 
heavy metals or hyd roca rbons in quan t i t i es su f f i c i en t to 
recontaminate g r o u n d wa te r . Contaminat ion shal l be deemed to 
occur i f State of Federal numerical s tandards are exceeded, or 
t h r o u g h cont inued presence or reappearance of oil or g rease , or 
undes i rab le odors in the water s u p p l y . Such recontaminat ion 
shall not be al lowed to occur as a resu l t of seasonal r ises in the 
water tab le , d r a i n a g e , recharge e v e n t s , or in any o ther manner . 
Soils contaminated w i th d r i l l i n g muds , sa l t s , heavy metals or 
h y d r o c a r b o n s , and needing to be removed to p reven t con t inued or 
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f u t u r e contaminat ion of g r o u n d wa te r , shal l be excavated and 
disposed of in locations approved in advance by OCD. Clean f i l l 
material may need to be p rov ided to replace contaminated so i ls . 
Pumping of the a f fec ted water supp ly well fo r some leng th of time 
may be necessary to v e r i f y successfu l c leanup . 

The remedial act ion plan should inc lude an est imated schedule for 
complet ion of the var ious remedial act ion t a s k s . 

The fo l lowing schedule is proposed for inves t iga t ion and remedial 
ac t i on : 

Wi th in 120 days a f te r par t ies agree to the s t udy and remedial act ion 
requ i rements - submi t ta l of hydrogeo log ic inves t iga t ion r e p o r t and 
proposed reclamation p l an . 

With in 30 days of OCD rece ip t of r epo r t and plan - OCD completes 
review and p rov ides comments. 

With in 15 days of rece ip t of OCD comments - response to OCD 
comments. 

With in 15 days of rece ip t of response - OCD decis ion on approva l of 
reclamation p l a n . 

With in 15 days of OCD approva l - begin remedial ac t i on . 



P. 0. BOX 4990 
FARMINGTON. NEW MEXICO 87499 
PHONE: 505-325-2841 

December 23, 1987 

Mr. David G. Boyer 
Hydrogeologist/Environmental Bureau Chief 
Energy and Minerals Department 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, New Mexico 87501-2088 

Subject: Flora V i s t a Contamination Study 

Dear Mr. Boyer: 

On September 17, 1987 E l Paso N a t u r a l Gas r e p r e s e n t a t i v e s met 
w i t h your s t a f f and h e l d an i n f o r m a l d i s c u s s i o n on the r e c e n t 
events a t the Manana-Mary Wheeler #1E s i t e . You requested 
a d d i t i o n a l i n f o r m a t i o n on the dehydrator operation at t h a t time 
and we provided a chronology t o you on October 28. At the meeting 
you a l s o o f f e r e d some s u g g e s t i o n s on i n v e s t i g a t i o n and 
r e m e d i a t i o n a t t h e s i t e . Those recommendations were d u l y noted 
reviewed i n the i n t e r i m . 

A f t e r some independent study as w e l l as c o n s i d e r a t i o n of your 
suggestions we have put t o g e t h e r some steps which we f e e l 
a p p r o p r i a t e e n t i t i e s c o u l d implement t o s a t i s f y a l l concerned 
t h a t the F l o r a V i s t a water supply i s adequately p r o t e c t e d from 
any p o s s i b l e c o n t a m i n a t i o n a t t h e w e l l s i t e . Your views on t h e 
v i a b i l i t y of t h i s p l a n would be a p p r e c i a t e d . The p l a n i s , of 
course, conceptual and some d e t a i l s would need t o be worked out 
l a t e r . However, we b e l i e v e t h a t t h e o b j e c t i v e s and b a s i c steps 
required t o achieve them are s p e l l e d out c l e a r l y enough t o allow 
NMOCD t o evaluate them. 

F i r s t , a d e t a i l e d e v a l u a t i o n of e x i s t i n g i n f o r m a t i o n on s i t e 
c o n d i t i o n s would be r e q u i r e d . This e v a l u a t i o n would i n c l u d e a 
review of a l l data and reports which have been generated i n the 
years since problems a t the F l o r a V i s t a Water Users w e l l f i e l d 
were f i r s t i d e n t i f i e d . This r e v i e w would h e l p determine p r e 
e x i s t i n g c o n d i t i o n s w h i c h can be compared w i t h f i e l d 
i n v e s t i g a t i o n s t o be conducted l a t e r . 
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A t o p o g r a p h i c survey should t h e n be conducted of t h e area t o 
p r o v i d e key e l e v a t i o n s and a l l o w t h e e s t a b l i s h m e n t of a g r i d . 
This g r i d would be used f o r s i t i n g p i t s f o r s o i l sampling. The 
e l e v a t i o n i n f o r m a t i o n a l s o would be a t o o l f o r d e t e r m i n i n g the 
piezometric surface i n the immediate area. 

S e v e r a l p i t s w o u l d be n e c e s s a r y t o l o c a t e and d e f i n e a 
contaminant plume should one e x i s t . A d d i t i o n a l piezometers might 
a l s o be r e q u i r e d a t t h i s t i m e . Analyses f o r samples c o l l e c t e d 
from p i t s and a l l piezometers should include benzene, toluene and 
x y l e n e a l t h o u g h o t h e r c o n s t i t u e n t s c o u l d c o n c e i v a b l y be 
i d e n t i f i e d during the i n v e s t i g a t i o n . 

A r i s k assessment should t h e n be conducted t o e v a l u a t e t h e 
existence and possible e f f e c t s of contamination at the w e l l s i t e . 
This assessment would be based on f i e l d i n f o r m a t i o n , previously 
c o l l e c t e d data, and a comparison w i t h e s t a b l i s h e d h e a l t h and 
environmental c r i t e r i a . 

F i n a l l y , the plan should include excavation of contaminated s o i l 
from the p i t area. This m a t e r i a l should be removed from the area 
to an acceptable s i t e . 

I n summary, t h e steps o u t l i n e d above would a l l o w concerned 
p a r t i e s t o i d e n t i f y and delineate any contamination i n the area 
of t he Manana-Mary Wheeler #1E w e l l s i t e and t h e F l o r a V i s t a 
Water Users w e l l f i e l d . I n a d d i t i o n , t h i s type of p l a n would 
provide guidance f o r any necessary remediation and the subsequent 
assurance t h a t the Flora V i s t a water supply w i l l not be adversely 
a f f e c t e d by any c o n t a m i n a t i o n a t the above-mentioned gas w e l l 
l o c a t i o n . E l Paso i s i n t e r e s t e d i n any comments t h a t you might 
have on trie plan and thanks you i n advance f o r your views. 

Sinc'e-r-e-ly Yours, 

Kenneth B,. beasley I I I 
Compliance^Engineer 
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1.0 EXECUTIVE SUMMARY 

1.1 BACKGROUND 

In the proposed hazardous waste management regulations of December 18, 

1978, the Environmental Protection Agency (EPA) classified o i l and gas d r i l l i n g 

muds and o i l production brines (produced water) as "special wastes" (43 FR 

58949-58968). As the result of a Congressional amendment, these wastes were 

exempted from the Resource Conservation and Recovery Act (RCRA) in the May 19, 

1980 regulations. EPA was mandated by Congress to conduct studies to evaluate 

the effects of onshore disposal of d r i l l i n g muds and produced waters because 

the effects of these wastes on human health and the environment were not well 

documented. The American Petroleum I n s t i t u t e (API) sponsored the independent 

study reported herein to provide data on the effects of these o i l and gas f i e l d 

waste management and disposal a c t i v i t i e s . 

1.2 PURPOSE OF THE API STUDY 

The purpose of the API Study was to investigate the leaching potential of 

possible hazardous constituents from selected o i l and gas f i e l d d r i l l i n g mud 

reserve pits and emergency produced water impoundments. The objectives were: 

1. To evaluate whether constituents leach in suf f i c i e n t quantity to 

present a significant hazard to human or the environment; and 

2. To i n v e s t i g a t e the p o s s i b l e t r a n s p o r t pathways of leached 

constituents. 

1.3 PARAMETERS STUDIED 

Parameters selected for chemical analysis in ground water, subsurface and 

surface soils and/or vegetation at these sites included arsenic (As), barium 

Ba), cadmium (Cd), hexavalent chromium (hCr), t o t a l chromium ( t C r ) , lead (Pb), 

mercury (Hg), zinc (Zn), sodium (Na), chloride ( C l), bromide (Br) (one site 

only), t o t a l a l k a l i n i t y (Alk), specific conductivity (SC), pH and temperature 

(T°C) (ground water only). The seven heavy metals As, Ba, Cd, tCr, Pb, Hg 
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and Zn were chosen because 1) they can occur as trace contaminants of clays or 

b a r i t e , both of which are major components of many d r i l l i n g f l u i d s ; and 2) 

current regulations have set standards f o r acceptable concentration l i m i t s of 

these elements i n d r i n k i n g water and/or ground waters downgradient of disposal 

f a c i l i t i e s . The other parameters—Na, C l , Alk, SC, pH and TC—were measured 

p r i m a r i l y t o provide supplemental information on ground water q u a l i t y and 

chemical c h a r a c t e r i s t i c s of water and sediments. 

1.4 TYPES OF FACILITIES INVESTIGATED 

1.4.1 D r i l l i n g Mud Reserve P i t s 

Mud p i t s are u s u a l l y i n operation only during the d r i l l i n g of an o i l or 

gas w e l l , a period of time ranging from a few weeks to about a year, depending 

upon the depth of the w e l l . Mud p i t s are used f o r onsite emergency reserve 

d r i l l i n g mud storage during d r i l l i n g and, at the completion of the w e l l , to 

contain waste d r i l l i n g f l u i d s , c u t t i n g s , and s i t e r u n o f f . The type of d r i l l i n g 

mud used ( i . e . , the "mud system") i s generally a f u n c t i o n of the depth t o , and 

the intervening l i t h o l o g y o f , the s t r a t a between the surface and the o i l or gas 

producing formation. The m a j o r i t y of the wells d r i l l e d i n the United States 

are advanced to depths of less than 5,000 feet and therefore require r e l a t i v e l y 

small amounts of d r i l l i n g f l u i d s . For t h i s study, deeper wells were selected 

because of the l a r g e r , more complex mud systems involved. Four of the s i x mud 

systems contained chromium 1ignosulfonate a d d i t i v e s . 

1.4.2 Produced Water Impoundments 

Produced water impoundments are u s u a l l y i n operation for r e l a t i v e l y long 

periods of time (10 to 30 years). The impoundments in v e s t i g a t e d i n t h i s study 

are used to contain produced water and small amounts of o i l s c o l l e c t e d during 

emergency conditions. A given produced water impoundment generally services 

several w e l l s . Produced water i s directed to such impoundments when an emer

gency s i t u a t i o n occurs (such as f a i l u r e i n the i n j e c t i o n equipment or disposal 

w e l l r e s u l t i n g i n o v e r f i l l i n g of the produced water storage tank). Produced 

water impoundments are constructed e i t h e r from n a t u r a l clay sediments—or are 

a r t i f i c a l l y l i n e d — t o provide very low permeability. 

1-2 



o 
1.5 SITES STUDIED 

The eight sites selected for the American Petroleum I n s t i t u t e Mud Pit 

Produced Water Impoundment Study (API Study) represented current industry 

practices for operation, maintenance and/or closure of mud pit s and produced 

water impoundments. The eight s i t e s are from three major hydrogeologic 

regions, each with different potentials for leachate migration and detection. 

These regions were: 

1. Northern, semi-arid sites on consolidated sedimentary facies. The 

three sites located in this region were two mud p i t sites in the 

Wyoming Overthrust Belt region and one mud p i t site in the Williston 

Basin of North Dakota. 

2. Southern, tr a n s i t i o n a l climate sites on semi-consolidated sedimentary 

facies. The two sites in this region were located i n Northeast Texas 

(a mud p i t s i t e ) and i n Southwestern Arkansas (a produced water 

impoundment s i t e ) on opposite sides of the Sabine U p l i f t . 

3. Southern, coastal sites on unconsolidated sedimentary facies. Three 

sites were located i n this region, one mud p i t and one produced water 

impoundment s i t e , both in Southern Louisiana, plus one mud p i t site i n 

the middle of the Gulf Coastal bend in Southern Texas. 

The sites in Region 1 have high leaching potential based on subsurface 

lithogic conditions but low potential based on annual precipitation rates and 

patterns. The sites in Region 2 have high leaching potential based pn both 

subsurface lithology and annual r a i n f a l l . Sites i n Region 3 had either low or 

high leaching potential rates based on lithology (depending upon presence or 

absence of heavy clay layers near-surface) and high potential leaching rate 

based on annual r a i n f a l l . These three regions are considered representative of 

the majority of the regions where o i l and gas d r i l l i n g and producing operations 

occur. 

1.6 CONTAMINATION PATHWAYS 

In the planning phase of the study, three generic pathways were 

i d e n t i f i e d : a) leaching and subsurface movement of constituents downward and 
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l a t e r a l l y through subsurface soils to ground water via i n f i l t r a t i o n , percola

tion and ground water flow; b) surface movement to downslope soils and/or 

downstream drainage basins via erosion and runoff; and, c) in s i t u uptake by 

vegetation on or adjacent to disposal areas and subsequent incorporation into 

the general food'web via herbivores. 

1.7 RESULTS AND CONCLUSIONS 

Results of chemical analyses of ground water, subsurface s o i l and surface 

s o i l , and vegetation samples at the sites indicate the most motile ions found 

to leach from both mud pits and produced water impoundments were Na and Cl. 

Levels of Cl return to levels below Secondary Drinking Water Standards within a 

matter of several hundred feet at most f a c i l i t i e s , and do not constitute either 

a health hazard or a water p o t a b i l i t y problem for public and industrial ground 

water uses. Probable migration rates of heavy metals from both mud pits and 

produced water impoundments to ground water appear to be very slow and the 

observed concentratiflp, g """"""""̂  in ground waters at the sites are low and do 

not indicate a hazard to human health. Subsurface s o i l s , surface so i l and 

vegetation samples at a l l sites showed elevated levels of heavy metals, Na and 

Cl in p i t and/or downgradient locations. However, apparent rates of migration 

are slow, based on the observation that "contaminated" subsurface layers, when 

they exist, are found in r e l a t i v e l y narrow, shallow bands close to the point of 

ori g i n . Moreover, although the study indicates elevated levels of some heavy 

metals in plants growing on some reclaimed mud pits and bordering some impound

ments, the small size of the area of affected plants does not represent a 

significant portion of the available forage resources of the areas studied, and 

is unlikely to constitute a significant environmental or health hazard. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The observations made and the data collected during the API Study led 

to a number of conclusions regarding both the effects of mud p i t and production 

impoundments and the efficacy of the methods used to evaluate such effects for 

these and other disposal f a c i l i t i e s . 

These conclusions, along with recommendations for changes in certain 

methods, are summarized in this section. In general, results of chemical 

analyses of ground water, subsurface s o i l and surface s o i l , and vegetation 

samples at the sites indicate the most motile ions found to leach from both mud 

pits and produced water impoundments were Na and Cl. Levels of Cl in ground 

water return to levels below Secondary Drinking Water Standards within a matter 

of several hundred feet at most f a c i l i t i e s , and do not constitute either a 

health hazard or a water p o t a b i l i t y problem for public and indu s t r i a l ground 

water uses. Probable migration rates of heavy metals from both mud pits and 

produced water impoundments to ground water appear to be very slow and the 

observed concentrations measured in ground waters at the sites do not indicate 

a hazard to human health. 

Subsurface s o i l s , surface s o i l and vegetation samples at a l l s i t e s 

showed elevated levels of heavy metals, Na and Cl in p i t and/or downgradient 

locations. However, apparent rates of migration are slow, based on the obser

vation that "contaminated" subsurface layers, when they exist, are found in 

re l a t i v e l y narrow, shallow bands close to the point of o r i g i n . Moreover, 

although the results indicate elevated levels of some heavy metals in plants 

growing on some reclaimed mud pits and bordering some impoundments, the small 

size of the area of affected plants does not represent a significant portion of 

the a v a i l a b l e forage resources of the areas studied, and i s u n l i k e l y to 

constitute a significant environmental or health hazard at any of the sites 

studied. 
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Specific conclusions and recommendations include the following: 

1. None of the extract mg/l concentrations for any samples at any of the 

sites exceed RCRA guidelines of 100 X PDWS. Therefore, samples of 

mud p i t mixtures and soils near produced water impoundments analyzed 

in the API Study are not hazardous waste mixtures. 

2. The data presented here, in conjunction with the reported inconsis

tency and unpredictability of the extraction methods as routinely run 

by reputable analytical laboratories, indicate a more reliable method 

for setting performance standards to regulate solid waste f a c i l i t i e s 

under RCRA must be developed. 

3. Location rankings indicate elevated uptake of heavy metals by plants 

may occur on soils with elevated heavy metal concentrations, and that 

heavy metals in d r i l l i n g mud mixtures may be available for plant 

uptake. However, due to the small area of affected plants, the impact 

of disposal-derived heavy metal concentrations on the forage resources 

of the areas studied is insignificant and should not constitute a 

threat to human health or the environment. 

4. Even though parameter concentrations in downgradient wells tend to be 

higher than those in upgradient or background control wells, the mean 

concentrations in downgradient wells for most heavy metals at most 

sites are below Primary and Secondary DWS l i m i t s . Some metals did 

exceed PDWS in downgradient and/or control wells during the period of 

study, p a r t i c u l a r l y As , Ba and Cd. Mean Cl concentrations exceeded 

.SDWS at a l l the study sites except DND and VLA. With the exception of 

KTX, a l l Cl exceedances were confined to downgradient wells. 

5. A l l sites show significant differences in direction of ground water 

flow with season. In several sites, the direction change appears to 

be reflected in the relative concentrations of certain parameters, 
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a 
e s p e c i a l l y Cl. These data i n d i c a t e that changes i n flow d i r e c t i o n 

must be taken i n t o account when monitoring wells are placed o n s i t e , 

and must be i n c o r p o r a t e d i n t o data a n a l y s i s and i n t e r p r e t a t i o n . 

6. Overall mean concentrations i n ground water for most parameters are 

low at a l l s i t e s . However, high levels of three or four metals are 

apparent at each s i t e , and high Cl levels are apparent at four s i t e s . 

7. Comparison o f the d i s t r i b u t i o n of the number and magnitude of 

exceedances of DWS i n up- and downgradient wells i n d i c a t e that the 

percent exceedance i s generally not very d i f f e r e n t among wells f o r 

most s i t e s . However, the magnitude by which DWS l i m i t s are exceeded 

i s almost always less i n co n t r o l wells than elsewhere. 

8. S t a t i s t i c a l t e s t s i n d i c a t e w e l l l o c a t i o n a f f e c t s the concentrations 

of many of the measured parameters, p a r t i c u l a r l y Ba, Na, Cl and Alk. 

Season a f f e c t s most parameters at most s i t e s , p a r t i c u l a r l y concentra

ti o n s of Ba, Cd, Hg, Zn and Cl. Treatment did not s i g n i f i c a n t l y 

a f f e c t most parameters at most s i t e s , i n d i c a t i n g t h a t , i n general, 

f i l t e r i n g ground water samples does not a f f e c t concentrations of most 

measured parameters. 

9. With one exception (DND), rankings of mean concentrations i n d i c a t e 

ground water samples c o l l e c t e d from downgradient or " p i t ''aTê 'ToTVt'FO'ns 

are higher f o r most parameters than are samples c o l l e c t e d from c o n t r o l 

w e l l l o c a t i o n s . 

10. Four extract methods were used f o r chemical analyses of s o i l samples. 

Data f o r these e x t r a c t s were c o n v e r t e d t o mg/kg oven d r y weight 

concentrations and were ranked to examine r e l a t i v e e x t r a c t " s t r e n g t h " 

for each parameter. In general, concentrations i n EPA extr a c t s are 

higher than those i n TDWR ext r a c t s at a l l s i t e s except DND, where the 

rankings are reversed. At a l l s i t e s (except DND), Cl concentrations 
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are higher in TDWR extracts than in EPA extracts, but Na is reversed, 

being always higher in EPA extracts than i n TDWR extracts. 

11. Concentrations found in different extracts for the same s o i l samples 

were regressed for each parameter. The results of the regression 

analyses indicate that the concentrations found i n one extract had 

very l i t t l e , i f any, relationship to concentrations i n other extracts, 

except for Na and Cl in TDWR versus EPA extracts. 

12. Levels of heavy metals, Na and Cl tend to be elevated in subsurface 

s o i l locations in or near p i t s or impoundments at a l l sites. However, 

as evidenced by ground water data, most parameters do not appear to 

migrate any appreciable distance away from these disposal and storage 

f a c i l i t i e s . The only parameters which showed def i n i t e evidence of 

ve r t i c a l migration downward through subsurface soils were the mobile 

ions Na and Cl. High SC was also characteristic of contaminated 

zones. 

13. No s t a t i s t i c a l l y significant relationship between so i l and vegetation 

concentrations was evident for most of the measured parameters at the 

study sites. One of the reasons for the apparent lack of correlation 

between measured concentrations i n s o i l s and vegetation was the 

evident v a r i a b i l i t y i n extraction "success". As a result of these 

extraction problems, a l l surface s o i l and vegetation results should 

be evaluated only in relati o n to each other at each site and not in 

relation to absolute levels determined at other sites or in other 

studies. 

14. The QA program results for soils and vegetation extracts indicate 

that a l l extraction methods investigated for the API Study had severe 

problems with both recovery and replication r e l i a b i l i t y . Given these 

results, a l l data presented in this report for soils and vegetation 

should be viewed as indicative of relative concentrations of the 

various ions within each s i t e , but are suitable neither to rigorous 
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s t a t i s t i c a l treatment nor to in-depth visual inspection and comparison 

of exact values between sites. I t should be emphasized that these 

reservations are applicable only to soils and vegetation extraction 

results and are not relevant to ground water results. 
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STATE OF NEW MEXICO 
COUNTY OF SAN JUAN 
IN THE DISTRICT COURT 

FLORA VISTA WATER USERS ASSOCIATION, 

P l a i n t i f f , 

vs. 

MANANA GAS, INC CV 86-00154-4 

Defendant/Third Party P l a i n t i f f , 

vs. 

EL PASO NATURAL GAS COMPANY, 

Th i r d Party Defendant. 

NOTICE OF DEPOSITION 

NOTICE IS HEREBY GIVEN t h a t Defendant/Third Party 

P l a i n t i f f , Manana Gas, In c . , w i l l take the d e p o s i t i o n of 

David Boyer, upon o r a l i n t e r r o g a t o r i e s , before a C e r t i f i e d 

Court Reporter and Notary Public from Zia Reporting Service, 

at the hour of 10:00 o'clock a.m. on Thursday, June 23, 1988, 

at the o f f i c e s of Zia Reporting Service, 500 Oak S t r e e t , 

N.E., Albuquerque, New Mexico. 

BRIONES, ODENWALD & CATON, P.A. 
333 East Main S t r e e t 
Farmington, NM 874 01 
(505) 325-0258 

A t t o r n e y f o r Defendant/ 
T h i r d Party P l a i n t i f f 
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I hereby c e r t i f y that 
a copy of the foregoing 
was mailed to opposing 
counsel of record t h i s 
13th day of June, 1988. 
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Natural Gas Companu, 
El Paso P. O BOX 4990 

FARMINGTON. NEW MEXICO 87499 
PHONE: 505-325-2841 

December 23, 1987 

Mr. David G. Boyer 
Hydrogeologist/Environmental Bureau Chief 
Energy and Minerals Department 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, New Mexico 87501-2088 

Subject: Flora V i s t a Contamination Study 

Dear Mr. Boyer: 

On S e p t e m b e r 1 7 , 1987 E l Paso N a t u r a l Gas r e p r e s e n t a t i v e s m e t 
w i t h y o u r s t a f f and h e l d an i n f o r m a l d i s c u s s i o n on t h e r e c e n t 
e v e n t s a t t h e M a n a n a - M a r y W h e e l e r #1E s i t e . You r e q u e s t e d 
a d d i t i o n a l i n f o r m a t i o n on t h e d e h y d r a t o r o p e r a t i o n a t t h a t t i m e 
and we p r o v i d e d a c h r o n o l o g y t o you on October 28. A t t h e m e e t i n g 
y o u a l s o o f f e r e d some s u g g e s t i o n s o n i n v e s t i g a t i o n a n d 
r e m e d i a t i o n a t t h e s i t e . Those r e c o m m e n d a t i o n s w e r e d u l y n o t e d 
r e v i e w e d i n t h e i n t e r i m . 

A f t e r some i n d e p e n d e n t s t u d y as w e l l as c o n s i d e r a t i o n o f y o u r 
s u g g e s t i o n s we h a v e p u t t o g e t h e r some s t e p s w h i c h we f e e l 
a p p r o p r i a t e e n t i t i e s c o u l d i m p l e m e n t t o s a t i s f y a l l c o n c e r n e d 
t h a t t h e F l o r a V i s t a w a t e r s u p p l y i s a d e q u a t e l y p r o t e c t e d f r o m 
any p o s s i b l e c o n t a m i n a t i o n a t t h e w e l l s i t e . Y o u r v i e w s on t h e 
v i a b i l i t y o f t h i s p l a n w o u l d be a p p r e c i a t e d . The p l a n i s , o f 
c o u r s e , c o n c e p t u a l and some d e t a i l s w o u l d need t o be worked o u t 
l a t e r . H o w e v e r , we b e l i e v e t h a t t h e o b j e c t i v e s and b a s i c s t e p s 
r e q u i r e d t o a c h i e v e them a r e s p e l l e d o u t c l e a r l y enough t o a l l o w 
NMOCD t o e v a l u a t e them. 

F i r s t , a d e t a i l e d e v a l u a t i o n o f e x i s t i n g i n f o r m a t i o n on s i t e 
c o n d i t i o n s w o u l d be r e q u i r e d . T h i s e v a l u a t i o n w o u l d i n c l u d e a 
r e v i e w o f a l l d a t a and r e p o r t s w h i c h have been g e n e r a t e d i n t h e 
y e a r s s i n c e p r o b l e m s a t t h e F l o r a V i s t a W a t e r U s e r s w e l l f i e l d 
w e r e f i r s t i d e n t i f i e d . T h i s r e v i e w w o u l d h e l p d e t e r m i n e p r e 
e x i s t i n g c o n d i t i o n s w h i c h c a n be c o m p a r e d w i t h f i e l d 
i n v e s t i g a t i o n s t o be conduc ted l a t e r . 



Mr. David G. Boyer 
December 23, 1987 
Page 2 

A t o p o g r a p h i c survey should t h e n be conducted of t h e area t o 
p r o v i d e key e l e v a t i o n s and a l l o w t h e e s t a b l i s h m e n t of a g r i d . 
This g r i d would be used f o r s i t i n g p i t s f o r s o i l sampling. The 
e l e v a t i o n i n f o r m a t i o n a l s o would be a t o o l f o r d e t e r m i n i n g the 
piezometric surface i n the immediate area. 

S e v e r a l p i t s w o u l d be n e c e s s a r y t o l o c a t e and d e f i n e a 
contaminant plume should one e x i s t . A d d i t i o n a l piezometers might 

BPHHMca——also be r e q u i r e d a t t h i s t i m e . Analyses f o r samples c o l l e c t e d 
from p i t s and a l l piezometers should include benzene, toluene and 
x y l e n e a l t h o u g h o t h e r c o n s t i t u e n t s c o u l d c o n c e i v a b l y be 
i d e n t i f i e d during the i n v e s t i g a t i o n . 

A r i s k assessment should t h e n be conducted t o e v a l u a t e t h e 
existence and possible e f f e c t s of contamination a t the w e l l s i t e . 
This assessment would be based on f i e l d i n f o r m a t i o n , p r e v i o u s l y 
c o l l e c t e d data, and a comparison w i t h e s t a b l i s h e d h e a l t h and 
environmental c r i t e r i a . 

F i n a l l y , the plan should include excavation of contaminated s o i l 
from the p i t area. This m a t e r i a l should be removed from the area 
t o an acceptable s i t e . 

I n summary, t h e steps o u t l i n e d above would a l l o w concerned 
p a r t i e s t o i d e n t i f y and d e l i n e a t e any contamination i n the area 
of t h e Manana-Mary Wheeler #1E w e l l s i t e and t h e F l o r a V i s t a 
Water Users w e l l f i e l d . I n a d d i t i o n , t h i s t y pe of p l a n would 
provide guidance f o r any necessary remediation and the subsequent 
assurance t h a t the Flora V i s t a water supply w i l l not be adversely 
a f f e c t e d by any c o n t a m i n a t i o n a t t h e above-mentioned gas w e l l 
l o c a t i o n . E l Paso i s i n t e r e s t e d i n any comments t h a t you m i g h t 
have on the plan and thanks you i n advance f o r your views. 

ieasley I I I 
ngineer 
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El Paso 
Natural Gas Company 
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s AMT A FE 

P. O. BOX 4990 
FARMINGTON, NEW MEXICO 87499 
PHONE: 505-325-2841 

October 28, 1987 

Mr. David G. Boyer 
Hydrogeologist/Environmental Bureau Chief 
Energy and Minerals Department 
New Mexico O i l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, New Mexico 87501-2088 

Subject: Flora V i s t a Contamination Study 

On Wednesday September 17, 1987 i n a meeting w i t h your s t a f f we 
b r i e f l y d i s c u s s e d t h e Manana Mary Wheeler #1E l o c a t i o n and 
dehydrator operation. At t h a t time a need f o r f u r t h e r i n f o r m a t i o n 
on the dehydrator was i d e n t i f i e d and you requested a chronology 
of operation and m o d i f i c a t i o n s t o the u n i t . W r i t t e n records are 
e s s e n t i a l l y non-existent and some of the i n d i v i d u a l s involved i n 
the w e l l ' s o p e r a t i o n d u r i n g t h e t i m e i n q u e s t i o n are no l o n g e r 
a v a i l a b l e f o r comment. The f o l l o w i n g summarizes the dehydrator 
operation as best as can be r e c o l l e c t e d by l o c a t i o n personnel. 

The Manana-Mary Wheeler #1E was f i r s t d e l i v e r e d on J u l y 16, 1980. 
E l Paso N a t u r a l Gas i n s t a l l e d a f o u r m i l l i o n BS&B two phase 
d e h y d r a t o r w i t h t h e E l Paso N a t u r a l Gas number 2303 a t t h e 
l o c a t i o n . The vapor l i n e from t h e s t i l l column, t h e g l y c o l 
s t o r a g e vent and t h e l i q u i d phase dump a l l were r o u t e d t o an 
unlined p i t immediately south of the dehydrator. (See Sketch #1) 
No records r e l a t i n g t o the operation of the u n i t or c o n d i t i o n of 
the associated p i t are a v a i l a b l e from f i r s t d e l i v e r y u n t i l 1983. 

I n t h e summer of 1983 t h e 1" l i q u i d dump l i n e was r e - r o u t e d and 
connected t o the 2" p i p e l i n e leading t o the producer's tank. The 
top was removed from a 55 g a l l o n drum and the drum placed i n the 
p i t t o c a t c h any l i q u i d which might d r i p from t h e vapor l i n e from 
th e s t i l l column on t h e dehydrator's g l y c o l r e g e n e r a t o r . (See 
Sketch #2) T h i s a c t i o n was t a k e n s i n c e t h e F l o r a V i s t a Water 
Users had expressed concern about c o n t a m i n a t i o n of t h e i r w ater 
w e l l s a d j a c e n t t o t h e l o c a t i o n . The p i t was dry a t t h i s t i m e w i t h 
no s i g n of l i q u i d s i n t h e p i t f r o m t h e l i q u i d dump, g l y c o l 
s t o r a g e vent or s t i l l column vapor l i n e . O p e r a t i n g p e r s o n n e l 
checked t h i s p i t r e g u l a r l y f r o m t h e summer of 1983 t o December 
1986. No g l y c o l leaks or f l u i d s i n the p i t were ever i n evidence 
during t h a t time. 
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I n a d d i t i o n , E l Paso i n s t a l l e d a sensing element i n 1983 t h a t 
w o u l d s h u t i n t h e w e l l s h o u l d s l u g s o f l i q u i d e n t e r t h e 
dehydrator and cause an excessive s i g n a l t o be t r a n s m i t t e d t o the 
l i q u i d dump v a l v e . (See Sketch #2) This s h u t - o f f d e v i c e must be 
reset manually t o allow the w e l l t o begin producing again once i t 
has t r i p p e d . I n t h e years s i n c e i t s i n s t a l l a t i o n t he v a l v e has 
been found i n the shut p o s i t i o n on various occasions. 

I n December of 1986 o p e r a t i n g p e r s o n n e l t u r n e d the d e h y d r a t o r 
o f f , d i s c o n n e c t e d t h e vapor l i n e from t h e s t i l l column and t h e 
vent on the g l y c o l s t o rage and plugged a l l v e n t s . There was no 
evidence of dis c h a r g e s t o t h e u n l i n e d p i t a t t h i s t i m e . T h i s 
a c t i o n was t a k e n as p a r t o f E l Paso's p r o g r a m t o i n s u r e 
compliance w i t h NMOCD r e g u l a t i o n s p r o h i b i t i n g d i s c h a r g e t o 
c e r t a i n u n lined p i t s i n the vulnerable groundwater area. 

S h u t t i n g down t h e d e h y d r a t o r was a c t u a l l y unnecessary s i n c e 
d i s c h a r g e f r o m t h e s t i l l column was being c o l l e c t e d i n t h e 55 
g a l l o n drum i n s t a l l e d f o r t h a t purpose. For t h i s reason, t h e 
deh y d r a t o r was r e t u r n e d t o s e r v i c e i n e a r l y s p r i n g of 1987. The 
vent l i n e s were r e - i n s t a l l e d and routed t o the 55 g a l l o n drum. 

I n June of 1987 the p i t i m m e d i a t e l y south of the d e h y d r a t o r was 
clos e d s i n c e i t s use was no l o n g e r r e q u i r e d . The d e h y d r a t o r was 
turned o f f and remains out of service. 

The above i s the most complete summary a v a i l a b l e of d e h y d r a t o r 
operations and m o d i f i c a t i o n s from 1980 t o present. The absence of 
w r i t t e n records precludes greater d e t a i l but i t i s believed t h a t 
t h i s chronology w i l l nevertheless provide some i n s i g h t i n t o the 
operation of the dehydration u n i t and r e l a t e d s i t e c onditions. E l 
Paso has no d i r e c t knowledge of t h e o p e r a t i o n of any p r i m a r y 
separation equipment. 

EL Paso i s ev a l u a t i n g possible remedial measures t o be taken a t 
the s i t e . NMOCD w i l l be kept apprised of a c t i v i t i e s i n t h i s area. 
Please f e e l f r e e t o contact me f o r f u r t h e r questions. 

S^TTree^ely yours, 

Kenneth\E. Beasley I I I 
Comp 1 i ance~^Eng i neer 







STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 208B 
GOVERNOR STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B7504 
1505) 827-5800 

September 8, 1987 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Dr. Henry Van 
Environmental A f f a i r s Department 
El Paso Natural Gas Company 
P.O. Box 1492 
El Paso, TX 79978 

RE: Flora V i s t a Contamination Study 

Dear Mr. Van: 

As you know, since March, 1985 , the OCD has been 
i n v e s t i g a t i n g the source of o i l contamination at the Flora 
V i s t a Municipal Well contaminated i n 1983. We have 
maintained that the source of the contamination was from 
one or more of the production f a c i l i t i e s at the Manana Gas 
Mary Wheeler #1-E gas we l l located southeast of Flora V i s t a 
i n Unit M (SW/4, SW/4) of Section 23, Township 30 North, 
Range 12 West. Such f a c i l i t i e s include w e l l separator, 
separator tank, condensate tank, condensate water tank, the 
now-closed reserve p i t and the El Paso Natural Gas 
dehydrator/separator and now-closed dehydrator p i t . 

On A p r i l 22, 1986 an aquifer (pumping) test was conducted 
at the water w e l l to determine hydrologic c h a r a c t e r i s t i c s , 
and to ascertain whether o i l was s t i l l present i n the 
subsurface adjacent to the w e l l . O i l was drawn i n t o the 
wel l f i v e hours a f t e r the test commenced, and continued to 
be captured f o r the duration of the test (48 hours). On 
Monday, August 17, 1987, Manana Gas and the Flora V i s t a 
Water Users Association began a j o i n t i n v e s t i g a t i o n of the 
s i t e using a backhoe to d i g a series of trenches, beginning 
at the water w e l l and continuing up gradient u n t i l the 
source(s) were located. Trenching completed on August 17 
indicat e d that the major source of contamination was at the 
s i t e of the now-closed EPNG dehydrator p i t . Further 
trenching on August 18 confirmed t h i s . Kenneth Beasley, 
compliance engineer f o r El Paso Natural Gas i n Farmington 
was n o t i f i e d of the s i t u a t i o n at approximately 6 p.m. on 
August 17 and El Paso s t a f f were on s i t e f o r trenching on 
August 18. 
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P o l l u t i o n of fresh surface or ground waters i s p r o h i b i t e d 
by the New Mexico O i l and Gas Act, the New Mexico Water 
Qu a l i t y Act, and the New Mexico Public Nuisance s t a t u t e s . 
The New Mexico O i l Conservation D i v i s i o n i s authorized to 
administer and enforce regulations for the former two 
st a t u t e s , and enforce the pu b l i c nuisance s t a t u t e s . 
Accordingly, t h i s D i v i s i o n requests your cooperation i n 
fu r t h e r d e f i n i n g the extent of contamination, i t s cause, 
and i n developing a remedial a c t i o n plan to contain, 
remove, and otherwise m i t i g a t e and abate the contamination 
at t h i s l o c a t i o n . At a meeting previously scheduled f o r 
9:00 a.m., Wednesday, September 16, 1987 , the OCD w i l l 
i n i t i a t e p r e l i m i n a r y discussion w i t h EPNG that h o p e f u l l y 
w i l l lead to voluntary remedial a c t i o n by EPNG, e i t h e r 
s i n g u l a r l y or w i t h Manana, to a l l e v i a t e the problem. For 
t h i s meeting, i t would be h e l p f u l i f EPNG could provide any 
diagrams of the dehydrator/separator u n i t o r i g i n a l l y at the 
s i t e , any modifications subsequently made, and copies of 
any s p i l l reports made to t h i s agency or other regulatory 
agencies. OCD w i l l provide suggestions f o r a d d i t i o n a l 
i n v e s t i g a t i o n , and possible regulatory mechanisms to define 
and f a c i l i t a t e remedial actions. 

As t h i s w i l l be a pr e l i m i n a r y meeting on t h i s matter, and 
because other unrelated matters i n v o l v i n g EPNG w i l l be 
discussed, I do not intend to involve other p a r t i e s or 
agencies i n t h i s meeting. However, I expect that other 
meetings that w i l l include a l l i n t e r e s t e d p a r t i e s w i l l be 
scheduled as action on t h i s issue develops. I f you have 
any questions, please contact me at (505) 827-5812. 

Hydrogeologist/ ' 
Environmental Bureau Chief 

cc: Kenneth E. Beasley, EPNG Farmington 
OCD - Aztec 
J e f f Taylor, OCD 
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B R E \ A A R 
ASSOCIATES, INC. 

ENGINEERS • SURVEYORS P. O BOX 2078 • FARMINGTON. NM (7490 • (SOS) 327-3303 

CLOVIS, NM • (505) 7S3-42SS 

September 3, 1987 

Mr. Bert Barns 
Flora Vista Water Users' Association 
113 East Ute 
Farmington, NM 87401 

Re: Well Polution 

Transmitted herewith i s a copy of a report prepared by Dr. R.W. 
B l a i r , J r . regarding the trenches and the geology in the v i c i n i t y 
of the Flora Vista Water Users Association water wells and the 
Manana O i l & Gas Company gas well, Mary Wheeler *1E. The dates 
of observation noted should be August 17, 18, and 19, rather than 
August 18 and 19. Dr. B l a i r i s submitting a corrected page 
number one for this report. I am, however, transmitting copies 
of the report for your review. I b e l i e v e that they are s e l f 
explanatory. I f you have questions regarding the report, please 
f e e l free to contact me or Dr. B l a i r at your convenience. 

Sincerely yours. 

Dear Bert: 

cc: Mr.Rick Lougee 

Richard P Cheney, PE.. L S George T Walters, PL S. Robert A. Echols. Jr, PE 



FLORA VISTA CONTAMINATION STUDY 
SUMMARY OF TRENCHING ACTIVITIES 

8/13 TO 8/19 1987 

by H. W. Bla i r , Jr. 
consulting geologist 

SITUATION 

Systematic trenching with a backhoe was commenced on August 
18th and 19th, 1987 between the Flora Vista Water Users Associa
tion's water well Sl and Manana Oil and Gas well , Mary Wheeler 
no. 1-E. The objective was to trace and isolate the source ol 
hydrocarbon contamination to the Sl water well. Present during 
trenching on the 18th were Ed Hartman, President of Mariana Gas, 
Inc.; David Boyer, hydrologist with New Mexico Oil Conservation 
Division; R. W. Bl a i r , Jr., consulting geologist representing 
Brewer Associates; Ray Penrod, representing the Flora Vista 
Water Users Association and the backhoe operator. Present during 
trenching on the 19th were Ed Hartman, R. W. Bla i r , Jr., Ray 
Penrod, Frank Chavez, d i s t r i c t supervisor, N.M. Oil Conservation 
Division, Ken Beasley and six other El Paso Natural Gas Company 
employees,and the backhoe operator. 

TECHNIQUES AND METHODS 

1. Thirteen trenches, seven to eight feet deep were dug in 
a l l , six (A thru F) on the 18th and seven (G thru M) on the 19th 
(see attached map). Trench location on the f i r s t day was 
determined by David Boyer. On the second day Mr. Ed Hartman, and 
myself (Blair) determined trench location. 

2. A l l trenches were documented as to location, orientation 
and hydrocarbon contamination. 

3. The trenches were dug in such a manner that: a) they 
intersected the existing water table, b) berms were placed every 
8 to 10 feet at bottom of trench to minimize groundwater mixing, 
c) they were generally oriented perpendicular to the direction of 
groundwater ilow direction, and d) they were positioned to 
maximize information concerning location and source ol contamin
ation . 

4. Mr. Ed Hartman with my assistance obtained water sampler 
irom d i l contaminated trenches and a lew of the uncontaminatec. 
trenches which are to be analysed for hydrocarbons. David Beyer 
took water samples only from the six trenches excavated on August 
16'h. These ar ~ to be analyzed for specific organic pol lutants 
-•ueh at benzene and toluene'. 

A map was constt wcted using star.card pace anc compass 
techniques of the trenches, well sites, anc associated gaf 
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production structures (see attached map). 

DISCUSSION 

The water and gas well are located upon a point bar deposit 
(sand and gravel deposited from a meandering r i v e r ) . Two f l a t 
depositional surfaces are evident (see attached map). Tne lower 
surface represents the modern floodplain and is found adjacent to 
the Animas River and the upper surface or terrace (10 to 24 
inches higher) is an older floodplain. The point bar deposit 
consists of sand and gravel with cobbles commonly 12 inches in 
diameter. The upper 12 to 18 inches of both surfaces consists of 
a sandy loam s o i l . 

The water table i s measured in the trenches at 5 to 6 feet 
below the upper terrace surface. Uncontaminated water is 
s l i g h t l y muddy with some natural organic foam or scum present on 
the surface. Contaminated water displays an iridescent o i l 
f i l m along with a strong hydrocarbon smell. The contaminated 
zones are recognized i n the gravel deposits from a black stain 
which coats the sand and rouble surfaces and from strong noxious 
organic odors emanating from the stained horizon. The contam
inated zone is found to coinside with the water table f l u x zone, 
because the hydrocarbons tend to f l o a t and be carried along at 
the top of the water table surface. Thus, only rarely i s the 
contaminated zone found within the upper f i v e feet. The smelly 
black organic stain i s noted in the contaminated trenches and is 
marked on the attached map with cross hatching. The contaminated 
zones vary in thickness from a few inches to several feet (the 
thickest zone i s found just south of the dehydrator). 

In trenches A and C a t h i n discontinuous black stained zone 
is noted, but i t i s not associated with any hydrocarbon odor. 
This zone may have been contaminated during the producing periods 
of the water well Si, because the cone of depression , would have 
captured the contaminated flow documented to the(west)of the 
well. Upon cessation of pumping, fresh, clean ground water 
probably flushed and leached out the volatile."-;, but s t i l l l e f t an 
insoluble organic black stain. 

As noted irom the map, the contaminated zone appears to be 
confined to a narrow band and is shaped l i k e a giant comma, 
trending south. Ground water flow is to the south, as recorded 
by David Boyer (1966); thus, the source of hydrocarbon contamin
ation is found in the v i c i n i t y of the dehydrator and spe c i f i c a l l y 
from an area immediately south of the dehydrator (old dehydrator 
p i t ) . I f l i q u i d hydrocarbon waste was dumped into the gravels 
south of the dehydrator near the surface anc above the water 
fable, they would spread l a t e r a l l y in a l l directions; and 
therefore, could conceivably contaminate- an area immediately 
north of the dehydrator as indicated in trench I . Once th«=- waste 
fed into the water table i t wc-u'.-d he carried in the direct ion of 
ground water f i ow. The slight we-st ward i rc.nc oi the contamiri-





ation plume as i t trends south may be due to natural flow along a 
highly permeable zone which corresponds closely with the upper 
and lower terrace boundary or i t may r e f l e c t ground water capture 
due to the pumping of Sl and i t s associated cone of depression. 

CONCLUSIONS 

1. Contamination of the Sl water well was due to capture of 
the hydrocarbon plume i d e n t i f i e d from trenching and shown on the 
attached map. 

2. The source of the hydrocarbon plume appears to be a 
circu l a r zone located immediately south of the present location 
of a dehydrator owned by El Paso Natural Gas Company. 

REFERENCES 

Boyer, David G., 1986, Final report on Flora Vista Contam
ination Study, October 1986: Sante Fe, N.M., Environmental 
Bureau, New Mexico Oil Conservation Division, 55p. 
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• 1: r i i * 

DIRECTOR 

JOE D. RAMEY 

OIL, CONSERVATION *LOB/iivi^^sio 1-4 
STATE OF NEW MEXICO 

1000 RIO BRAZOS RD. - AZTEC 

87410 

LAND COMMISSIONER 

PHIL R. LUCERO 

STATE GEOLOGIST 

EMERY C. ARNOLD 

November 3, 1976 

Monsanto Company 
1330 Midland National Bank Tower 
Midland, Texas 79701 

Re: Monsanto Company, NWP #1 K-23-30N-12W San Juan County 

Gentlemen: 

The attached Inspect ion .Ticket shows that the subject well is 
venting gas at the wellhead. The gas surges to where a bull plug has 
been removed, which may indicate i t to be coming through water. 

Waste of gas cannot be tolerated. 

I n i t i a t e action to repair or to plug this w e l l . 

If there are questions, please contact us. 

Yours very t r u l y , 

Original Signed by A. It. Kendrick 

A. R. Kendrick 
* Supervisor D i s t r i c t //3 

Enclosures: Memo # 3-70, Inspection Ticket 

,xc: OCC, Santa Fe 

ARK:no 

\c^C-^h>^ <\\\ 
U1- / hi 

•( »v 

.1 \ 

•( L/l// 



^ N O . O F C O P I E S R E C E I V E O 

D I S T R IB U T I O N 

S A N T A F E / 
F I L E 

U . S . G . S . 

L A N D O F F I C E 

O P E R A T O R 

NEW MEXICO OIL CONSERVATION COMMISSION 

Form C-103 

Supersedes Old 

C-102 and C-103 

E f f e c t i v e 1-1-65 

5a. I n d i c a t e T y p e of Lease 

State Q Fee 0 

5. State O H & Gas L e a s e No . 

SUNDRY NOTICES AND REPORTS ON WELLS 
(OO N O T U S E T H I S F O R M F O R P R O P O S A L S T O D R I L L OR T O D E E P E N OR P L U G B A C K T O A D I F F E R E N T R E S E R V O I R . 

U S E " A P P L I C A T I O N F O R P E R M I T ( F O R M C - 1 0 1 ) F O R S U C H P R O P O S A L S . } 

WELL • 

7. U n i t Agreement Name 

GAS f7 \ * 
W E L L t \ J 4 

Name of Operator 

Monsanto Chemical Company 
8, Fa rm or L e a s e Name 

NWP Unit 
3. Addre s s of Operator 

321 West Texas, Mid land Texas 79701 
9. We l l No . 

L o c a t i o n of Wel l 

U N I T L E T T E R . 
K 207* •3 South 1850 

I F E E T F R O M T H E L I N E A N D t L F E E T F R O M 

1 O - F l e l d . a n d P o o l , or Wi ldca t 

Basin Dakota, 
Blanco "r 

. TQWNSHI P . 
3 ON 12W 

15. Elevation (Shaw whether DF, RT, CR, etc.) 

9 m GR 
12. Coun ty 

$an Juan 
Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

N O T I C E O F I N T E N T I O N T O : S U B S E Q U E N T R E P O R T O F : 

P E R F O R M R E M E D I A L W O R K | j 

T E M P O P - A P, ! t. Y A B A N D O N L___l 

P U L L OR A L T E R C A S I N G • 

PLUG AND ABANDON 

CHANGE PLANS 

• 

• 

• 

R E M E D I A L W O R K 

C O M M E N C E D R I L L I N G O P N S , 

C A S I N G T E S T A N D C E M E N T J Q B 

O T H E R _ . 

• 
• 
• 

A L T E R I N G C A S I N G [ ] 

P L U G A N D A B A N D O N M E N T L \ A 

1 7. De - j c r i be 1 -'roposed or Comple t ed O p e r u t l o n s ( C l e a r l y s u i t e a l l pe r t inen t d e t a i l s , and g ive pe r t inen t da tes , i n c l u d i n g e s t i m a t e d date o f s t a r t i n g any p r o p o s e d 
w o r k ) SEE R U L E I V03. 

January 13, 1977 

This w e l l was plugged and abandoned i n the f o l l o w i n g manner. 

Set cement plugs i n 5§" cas ing 
6100-6^85 
3275-3^25 
2800-2850 

l65C-1750(Inside & outside) 
225-275(lnside & outside) 
10 sxs i n sur f , with dry hole marker. 

For: Monsanto Chemical and Kanana Oas, Tne. 
IPs. I hereby c e r t i f y that the i n f o r m a t i o n above is t rue and comple t e to the best of my k n o w l e d g e and b e l i e f , 

S/& /Js President, Walsh Engr. 
THLE & Prod. Corp. DATE 1 /?.l\/\7\7 

APrRQvrn BV J.,Z'J. J I 

C O N D I T I ^ r 1 5 . OF A P P R O V E . - , ' l r A N Y : 

\ N 9. - 197 7 





GARREYCARRUTHERS 

GOVERNOR 

LARRY GORDON 

SECRETARY 

CARLA L. MUTH 

DEPUTY SECRETARY 

& ENVIRONMENT DEPARTMENT Harry F. Hull. M.D., State Epidemiologist 

| | JUN 11 19S7]|, 
ll! 

MEMORANDUM 

DATE: May 22, 1987 

TO: Dennis McQuillan, Groundwater/Hazardous Wastes Bureau 

FROM: Millicent Eidson, Environmental Epidemiologist ^ <£., 

SUBJECT: USE OF FLORA VISTA COMMUNITY WATER SUPPLY WELL 

I have been informed that the Flora Vista Community water supply well has been 
contaminated with petroleum, as evidenced by odor and a visible film on the water 
surface. It is the recommendation of the Office of Epidemiology that the well not be 
used, since we believe its use could pose a public health risk. 

As discussed in Vol. k of Drinking Water and Health, National Academy Press, 1982, 
crude or refined oils may contain as many as one million different compounds. Thus it 
is difficult to assess toxicity precisely because of the number of compounds involved 
and the expense of laboratory sampling. However, the four major groups of compounds 
all have toxic effects. Intoxication with alkanes can result in transient depression of 
the central nervous system, or polyneuropathy with chronic exposure. Alkenes have 
weak anesthetic properties. The naphthenes act as general anesthetics and have 
depressant effects on the central nervous system. The aromatic hydrocarbons have 
many toxic effects including myelotoxicity, mutagenicity, and cancer. 

cc: Stuart Castle, Water Supply Program 



STATE OF NEW MEXICO COUNTY OF SAN JUAN 

IN THE DISTRICT COURT 

FLORA VISTA WATER USERS 
ASSOCIATION, 

P l a i n t i f f , 

vs. No. CV 86-00154-4 

MANANA GAS, INC. , and 
EL PASO NATURAL GAS 
COMPANY, 

Defendants. 

NOTICE TO TAKE DEPOSITION 

TO: MANANA GAS INC. 
- and-
BYRON CATON, i t s Attorney 
333 East Main Street 
Farmington, New Mexico 87401 

NOTICE IS HEREBY GIVEN that P l a i n t i f f w i l l take the deposi

t i o n of DAVID BOYER, upon o r a l i n t e r r o g a t o r i e s , i n order to 

generate testimony for t r i a l in l i e u of l i v e testimony, before a 

C e r t i f i e d Court Reporter and Notary Public from Santa Fe ! 

Deposition Service, at the hour of 10:00 o'clock a.m. on 

Wednesday, June 3, 1987, at the offices of Santa Fe Deposition 

Services, 1437 Paseo De Peralta, Santa Fe, New Mexico 87501. 

PLEASE BE THEN AND THERE PRESENT. 

I HEHE8Y CERTIFY that a true 
copy of the foregoing pleading 
was mailed to opposing counsel 
of record m« M day of 

RTCHARDT7-LOUGEE 
Attorney at Law 
108 North Orchard, Suite 201 
Farmington, New Mexico 87401 

(505) 327-5281 
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;i| f>lAY 2 6 1737 
STATE OF NEW MEXICO COUNTY OF SAN JUAN 

IN THE OISTRICT COURT 

FLORA VISTA WATER USERS ASSOCIATION, 

Plaintiff, 

vs. 

MANANA GAS, INC., and 
EL PASO NATURAL GAS COMPANY, 

Defendants. 

No. CV 86-00154-4 

NOTICE TO TAKE DEPOSITION 

TO: FLORA VISTA WATER USERS ASSOCIATION 
-and-
RICHARD L. LOUGEE, i t s Attorney 
108 North Orchard, Suite 201 
Farmington, New Mexico 87401 

NOTICE IS HEREBY GIVEN t h a t Defendant Manana Gas, I n c . , w i l l take the 

deposit ion o f | D ^ ® D j B j l M , upon o ra l i n t e r r o g a t o r i e s , be fore a C e r t i f i e d Court 

Reporter and Notary Public from Santa Fe Deposition Service, at the hour off 

y f t f l l c l l l B ^ a t the o f f i c e s o f Santa Fe Depos i t ion 

Services, 1437 Paseo De Peral ta, Santa Fe, New Mexico 87501. 

PLEASE BE THEN AND THERE PRESENT. 

BRIONES, ODENWALD & CATON, P.A. 
333 East Main Street 
Farmington, New Mexico 87401 
(505) 325-0258 

I HEREBY CERTIFY THAT A TRUE AND 
CORRECT COPY OF THE FOREGOING WAS 
MAILED TO OPPOSING COUNSEL OF 
RECORD THIS ZZ& j DAY OF 

.87 

r Byron Caton"N. 
^ A t t o r n e y f o r j j e 

—. — -» 

;fendant 
Manana Gas, Inc. 
State Bar Number 542 



STATE OF NEW MEXICO 

IN THE ELEVENTH JUDICIAL DISTRICT COURT OF SAN JUAN COUNTY 

CAUSE NO. CV 86-00154-4 

FLORA VISTA WATER USERS ASSOCIATION, 

P l a i n t i f f , 

VS. 

MANANA GAS, INC., and 
EL PASO NATURAL GAS COMPANY, 

Defendants. 

TO: DAVID BOYER 
* 525 Camino De Los Marquez 

Santa Fe, New Mexico 

S U B P O E N A 

Greetings: 

You and each of you are commanded to appear before a Certified Shorthand Reporter and 
Notary Public for the taking of your deposition on Wednesday, May 27 , 198 7 , 
at 10:00 o'clock a.m., at Santa Fe Deposition Services . located 
at 1437 Paseo De Peralta , Santa Fe , New Mexico. 

And t h i s do ye under the penalty of the law. 

In w i tness whereof I have hereunto set my hand as 
c l e r k of sa id Cou r t , and a f f i x e d the Seal of sa id 
D i s t r i c t C o u r t , on t h i s__ i9 th__d a y o f 

May , 198J . 

Court 

COURT 
SEAL By 

Deputy Clerk 

BRIONES, ODENWALD & CATON , P.A., Attorneys forDefendant Manana Gas, Inc. 
333 East Main Street 
Farmington, New Mexico 87401 
Telephone: (505) 325-0258 

.1 

• ' • ' • . -i 



STATE OF NEW MEXICO COUNTY OF SAN JUAN 

IN THE DISTRICT COURT 

FLORA VISTA WATER USERS ASSOCIATION, 

Pla in t i f f , 

vs. No. CV 86-00154-4 

MANANA GAS, INC., and 
EL PASO NATURAL GAS COMPANY, 

Defendants. 

NOTICE TO TAKE DEPOSITION 

TO: FLORA VISTA WATER USERS ASSOCIATION 
-and-
RICHARD L. LOUGEE, i t s Attorney 
108 North Orchard, Suite 201 
Farmington, New Mexico 87401 

NOTICE IS HERESY GIVEN t h a t Defendant Manana Gas, I n c . , w i l l take the 

deposit ion of DAVID BOYER, upon o ra l i n t e r r o g a t o r i e s , before a C e r t i f i e d Court 

Reporter and Notary Public from Santa Fe Deposition Service, at the hour of 10:00 

o'c lock a.m. on Wednesday, May 27 , 1987, a t the o f f i c e s o f Santa Fe Depos i t ion 

Services, 1437 Paseo De Peral ta, Santa Fe, New Mexico 87501. 

PLEASE BE THEN AND THERE PRESENT. 

BRIONES, ODENWALD & CATON, P.A. 
333 East Main Street 
Farmington, New Mexico 87401 
(505) 325-0258 

RECORD THIS 1 9 t h DAY OF 

I HEREBY CERTIFY THAT A TRUE AND 
CORRECT COPY OF THE FOREGOING WAS 
MAILED TO OPPOSING COUNSEL OF 

Manana Gas, Inc. 
State Bar Number 542 
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709 North Butler, Farmington, New M & Q t ^ & f l ^ Z 
Phone: (505) 326-4507 U i j c , | i " 

Mi I 
||| MAY - 7 1387 
i . 

A p r i l 27, 1987 

Flora Vista Water Users Association 
P. 0. Box 171 

Flora Vista, Nev Mexico 87415 

Attention: Bert Barns 

The followiag are summarised lab results and recommendations from d r i l l i n g 
25+ p i l o t holes around Mary Wheeler ^iE's gaa well. 

1) S f l , #2, 43 «ere samples taken at different depths 15' SW of Supply Well 
H , These samples showed no s o l u b i l i t y and feel that tha hydrocarbon level Is 
undetectable. 8#3 sample waa used as a base for this particular area. Samples 
tf B-3, C-l, K, and M showed moderate co vigorous goo evolution for 20-30 seconds. 
A l l of these samples are In the reserve pic area and the gas released waa not. 
broken down except i n sample M. Sample M gave off t^S (Hydrogen Sulfide gas) 
rot tea egg scent. The reasoning for the evolution for this sampl.? over the 
other saoples i s due to the high concentration of hydrocarbons. No s o l u b i l i t y 
tests have been performed on the second set of samples, but feel thot che only 
possible saoples that might have U-,~ evolution 13 sample 0, see Fig. 7 i n 
relation to sample M. 

2) During the sulfate analysis of the f i r s t set of samples A-M, the sulfate 
count vast extremely high as compared to samples N-V of the second set. The 
explanation for thia, even though samples M and N are only 7 linear feet apart, 
tha samples vere taken 3 weeks apart. March, 1987, was an extremely ccld month 
and tha water table was lower than during the middle of A p r i l , 1987. Due to the 
P«ratability of the r i v e r rock and i t s high porosity of 25%, the system was 
probably flushed with the increase of runoff. Due to the high concentrations of 
sulfates recorded that a source for bacteria to thrive on in and around this area 
was prescut during the lessor flow periods fa l l - w i n t e r and then during the vast 
amount of runoff i n the f i r s t part of A p r i l i t had flushed the system. According 
to Bayer's report, that ground movement in this area is up to 100'/day, so to 
fluHh this Area froa the gas well to the supply well would take less than 3 days. 
These rscults can show the process of contamination from the reserve p i t area to 
flupply wall §1 into the water system. A corrective method in treating high 
sulfates 13 by using chlorine iu che water system. Since the sulfate content haa 
been reduced from 14,000 pp* down to less than 1000 ppa in three weeks during the 
f i r s t part of run-off theae flushings might have brought an excessive amount of 
sulfates into the system which i t was unable to handle. 



Flora Vista Water Users Association 
A p r i l 27, 1987 
Page 2 

3) Hydrocarbon test results were very noticeable in sample M from 5-7' 
depth ranging from 200-1000 ppra and also in sample 0 Q 7' ranging from 100-800 
ppm. The high level of hydrocarbon detected from Richard Cheney's report did not 
exceed 23 ppm. Normal detection level is .01. Sample detection for 
representative sample No. A-M was less than 5 ppm and most of those second set of 
samples were less than .1 ppm. The level of hydrocarbons detected in samples 
M &0 100-1000+ ppm of Cg_C22

 shies very strongly away from the p o s s i b i l i t y 
of being dead animal decomposition. Most recent animal decomposition usually 
produces CO2 and Methane, something similar at a f e r t i l i z i n g plant. From the 
gas, peaks on the chromatograph chart and comparing to other o i l f i e l d hydrocarbon 
source areas showed similar results, especially in the heavy carbon chain levels 
Cy ~ C^Q. During high runoff times and the permeability level of the 
ground water beds that a good implementation of a charcoal f i l t e r w i l l aid i n 
absorbing the hydrocarbons out. 

4) Bentonite tests were high for sample K which from visual sample 
description can be assumed to be d r i l l i n g mud residual. 

In summary, there is a drastic change in sulfate content between samples A-M 
and samples N-V resulting from the increased water runoff. Sulfates can be 
treated out of the water with chlorine, but i f hydrocarbons are present then the 
p o s s i b i l i t y of chlorinated hydrocarbons can be formed. Chlorinated hydrocarbons 
i f ingested are usually detoxified in the l i v e r and can be classified as a 
carcinagen. A solution to both of these problems would be by implementing both a 
charcoal, f i l t e r and u t i l i z i n g ozone to purify the system. There are probably 
sorae State guidelines on this type of system. The samples that were taken are 
s t i l l i n cold storage and additional tests can be taken. 

Sincerely, 

J / /"/ ^LA. ' 

Drew Bates 
Engineering and Operations Manager 



Data: • 3-27-8? Mary Wheeler 1-E 

Location 

7:00 AM S 4 @ SW of S4 

#1 <? 2' 
#2 @ 4' 
#3 <? 6' 
#4 <? 8' 

8:00 All A Location Southeast corner toward river edge reserve p i t 
i l 01 ? 2' 

#2 (3 5' 
#3 (? 7' water table 

8:30 AM B Location 20' East of o i l l i n e i n reserve p i t 
111 Sl 9 3« 

#2 € 4» CMT 
#3 <? 5' 
#4 I? 7* frac sand 

9:10 AM C Location SE 24' NE of o i l l i n e 
l l l l H <? 3» 

#2 § 4' 

10:00 AM Location @ 85' East of wellhead edge of Reserve p i t 

10:45 AH D Location 9 SW l i m i t @ 2.5' 

11:00 AM Location @ i l . 5 * East of B" East edge 
l l l l B @ #1 @ 3' 

E #2 @ 5'-7' 5' mud 
7' water table 

11:10 AM F Location @ 12.5* SE of separator p i t 
2* s o i l very unconsolidated river rock very permeable 
#1 e 3« 
#2 @ 5'-7' frac sand 0 6* 
water table @ 7' 

12:00 PM G Location 8 ! South of separator p i t south post corner 
#1 sample 9 2' 
Unable to go below 3' check for hydrocarbon 

12:30 FM H Location 4' due South of Separator p i t 
#1 (3 4' 
#2 (? 5' too rocky too many bits 
Shaley and very wet - l i t t l e intermediate sand 



Date: 3-27-87 M 

MarjM/heel^rJHE: 

l i E L Location 

l 2 : U ^ j l V S W C ° r n e r 8 eP-«cor p i t 

1 1 V f ' V ^ u n c o" 8°lidated and permeable 
unable to go below 4-1/2* 

J Location 9 38* SE of separator p i t 

J #2 @ 9' frac sand water table @ 7.5* 

1:45 PM K 45' SE of p i t on surface 
Mud with hydrocarbons 
bogged down 

2:00 PM L 55' SE of separator p i t 
#1 <? 3-5' 
#2 0 7* water table 

2:30 PM M 75' South of separator p i t 
9 5-7' 
Threw drive line 

m 



4-16-87 Q 7:30 AM 

§ 7 ' SE of M able to get down 5' sample taken @ 2' and 5' 
West edge of reservoir p i t last of vi s i b l e signs. 

@ 20' East of H Q 2* (3 6* @ 7' s t i l l in reserve p i t 
Black scent of d r i l l i n g mud and possible hydrocarbons d e f i n i t e l y 
not s o i l . 22' East of monitor well 7' d e f i n i t e hydrocarbons sample 
descriptions. 
Water table @ 7.5' 
Found combination lock (? 6' 

@ 12' NE of monitor well @ 6.5' scent of hydrocarbons 
Black samples 

Q 17.5' East of P 24' NE of monitor well representative sample ? 
6-7' no hydrocarbon clear sand check, hydrocarbons no contamination. 

@ 7' South of monitor well dark contaminated sample water table up 
to 3' i n depth 

§3', 5' water table 3"6" 8' West of drainage creek 
check sulfate and hydrocarbons. 

@ 20' NE of S, @ 7' 3' water table 
Sulfates - Hydrocarbons 

(? 20' East of S, t o t a l 10' depth samples out 

@ 25' SW of S, t o t a l 6' deep very permeable sulfates and 
hydrocarbons-



Tech, Inc. 
333 E. Main St . 
Farmington, NM 87401 
(505)327-3311 

Laboratory Analysis 

a l y s i c requested by: Mr. D. Bates 

Mr. Drew Bates 

Farmington MM 87401 

S o l u b i l i t y t e s t i n 15% HCI 

Sample n _ Analysis 

- A»2 •-- - - S o l u b i l i t y 

A«3 ' - _ S o l u b i l i t y 

B»3 S o l u b i l i t y 

Cft S o l u b i l i t y 

K • S o l u b i l i t y 

M - S o l u b i l i t y 

M 

StU S o l u b i l i t y 

"13*2 — S o l u b i l i t y 

Gtf3 " — S o l u b i l i t y 

Analysis date: 5 A p r i l 1987 

Sample Received:28 March 1987 

Analyst". H. P. Hamlow 

7 A p r i l 1987 

Re po r t 

Resu 11 

Moderate g a s evolution. f o r 20.. 

Moderate gas e v o l u t i o n f o r 20 

Vigorous gas e v o l u t i o n f o r 30 

Vigorons gas ev o l u t i o n 30 sec 

Vigorouc gas e v o l u t i o n 30 sec 

Vigorous gas e v o l u t i o n f o r 30 

Hydrogen sul f i d e gas eveIv ed. 

Very s i i ght gas e v o l u t i o n . 

Very s l i g h t gas e v o l u t i o n . 

Very s i i ght gas evolut i on. 



/ / i n c . 
/ / . Main St . 
"ffiington, NM 87401 
5)327-3311 

Laboratory Analysis Report 

7 A p r i l 1987 

Ls requested by: Mr. D. Bates 

Mr. Drew Bates 

Farmington NM 87401 

Analysis on Core Samples 

Sample © . 

B«3 . 

B#4 -. 1. 

C*l 

F«l 

F»2 

•GUI " '" •;; -

J 

JH2 ' " 

K 

L»2 

K 

Analysis Resu1t 

S u l f a t e 244 50 ppm 

Su l f a t e 3620 ppm 

Su l f a t e 52800 ppm 

Su l f a t e 1810 ppm 

Su l f a t e 4 59 ppm 

Hydrocarbons none or < ppm 

Hydrocarbons none or < 5 ppm 

Hydrocarbons none or < 5 ppm 

-Sulfate 3160 -

Hydrocarbons none or < 5 ppm 

Su l f a t e 24 700 ppm 

Hydrocarbons none or < 5 pptn 

S u l f a t e 7280 ppm 

Hydrocarbons none or < 5 PPm 

Sul f a t e 24 700 ppm 

r,»2 

M 

Hydrocarbon: 

Sulfai -

Hydro - a rbun: 

none vr < t> ppm 

7 2 85.5 ppn 



Tech. lac. 
333 I . Main St. 
Famaia&ton, NM 87401 
(505)327-3311 

Laboratory Analysis Report 

Flor^flata Water (fears 
109 M. Orchard 
Faralngton MM 87401 

Analysis of d i r t aor© eansplos. 

Analysis requested by Mr. Draw B&tes. 

Sampla ft Analysis 

N Hydrocarbons 

0 ® 6' Hydrocarbons 

0 8 7' Hydrocarbons 

P « 8.5s 

Hydrocarbons 

Q Hydrocarbons 

R Hydrocarbons 

U Hydrocarbons 

V Hydrocarbons 

Analysis dat©; 20 April 1987 

S&mpla Received :16 April 1987 

AnalyattH. F. Haalow 

ab ft 2508-W 

,NTBK# 1-01-AT 

21 April 1987 

Result 

none or less than .1 ppm. 

none or lees than 0.1 ppm 

100-800 ppm. 

non© or lass than 0.1 ppm 

non© or lesa than 0.1 ppra 

non© or lass than 0.1 ppm 

non© or less than 0.1 ppm 

none or loss than 0.1 ppm 



333 E. Main St. 
Farmington, NM 87401 
<505)327-3311 

21 A p r i l 1987 

Laboratory Analysis Report 

Flora Vista Water Users 
108 N. Orchard 
Farminjrton NM 87401 

Analysis of d i r t core samples. 

Analysis requested by Drew Bates. 

Saropl© # Analysis Result 

N Sulfate 760 ppm 

0 © 8' Sulfate 108 ppa 

0 0 7' Sulfate 162 ppm 

? 9 8.8' Sulfate 128 ppm 

Q Sulfate 172 ppm 

R Sulfate 84 ppm 

ll Sulfate 172 ppm 

V Sulfate 240 ppm 

Analysis date: 21 A p r i l 1987 

Saraple Bec©ived :18 A p r i l 198.7 

Analyst:H. F. Harolow 

,ab « 2509-



/ A DIVISION OF CASA DEL SOL. INC, 
1474 UMH AVENUE #131 
POST OFFICE BOX 2803 
DURANGO, COLORADO 81301 

(303) 247-4220 

Date: 8-1-83 CDS Lab ID 0 
T o : Flora Vista Vater Usee Sample Description: _L.A.B.«G2 

Atta. Hich&rd Cheyney 
009 Apache 
Farmington, N.M. 87401 

Sample 10 
2456 <5*t-<-o" JTu v 

2359 r , T 

2454 tf*-->r 

2455 r 1 

TV 

i ) T 

1 F 
P\ T-

Analyte 

V C 22 
V C 22 
V C 22 
V C 22 

Normal detection Limit 0.0! 

/ ( Jr a 

t '• 

i..r 

^ r 

I > 

Analytical results 

0.70 mg Total Hydrocarbons 

7.50 mg Total Hydrocarbons 

8.10 mg Total Hydrocarbons 

4.00 mg Total Hydrocarbons 

%50 KL CA>-vLf 

1 ' 

T>«S unBORMOBY R6f»6«T MAY HOT BE ^ u e u W ; 

S U T T O N « r a * s s i O * f A Q " c o s w e o « * T o « i t s . 
MSUUS S f . EiASfO OW ANAIYSJS MAi>S Af THE 
N M i $ M U AR8 WXSIVSO AT (.ASOfUtoKt 

Dr. Joe Bowdea Director 
M e m b a r s o f : 
AMtWCAM ASSOCIATION FOfl THff ADVAMClS&JfMT Of SOEKCE 
AMERICAN SOCieTY OF 8KXOOOU. C M H « I S 
AWtHCAN iC i iNT i f rC AffU.lATK5W 
&CUA XI 



• ' •5::--1'" i 
Ga*<**>*> CAT** F ^ c j A . l ( U s e r , ^ 

/=*©^ fco^o ocr/re* zep^^) 



January 7, 1987 Re: Flora V i s t a Water v. Manana Gas et al 

ENCLOSED PLEASE FIND: 

Notice to Take Deposition of David Boyer 

Mr. Davi'd^ Boyejr -'-'̂  
New Mexico Energy and Minerals Dept. 
Oi l Conservation D i v i s i o n 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

Richard L. Lougee 
Attorney at Law 
108 N. Orchard Suite 201 
Farmington, New Mexico 87401 
505-327-5281 



• 

STATE OF NEW MEXICO COUNTY OF SAN JUAN 

IN THE DISTRICT COURT 

FLORA VISTA WATER USERS 
ASSOCIATION, 

P l a i n t i f f , 

vs. No. CY 86-00154-4 

MANANA GAS, INC., and EL PASO 
NATURAL GAS COMPANY, 

Defendants. 

NOTICE TO TAKE DEPOSITIONS 

TO: DAVID BOYER 

PLEASE TAKE NOTICE that the deposition of David Boyer w i l l 

be taken at the State Land Office Building, 210 Old Santa Fe 

T r a i l , Room 206, Santa Fe, New Mexico on the 15th day of 

January, 1987 at 1:30 p.m. before a ce r t i f i e d court reporter. 

PLEASE BE THEN AND THERE PRESENT. 

ib 
~V- f i - l :vJ1 f \ r ; r>:' 

K / :': 
RICHARD L. LOUGEÊ  
Attorney for P l a i n t i f f 
108 N. Orchard, Ste. 201 
Farmington, NM 87401 
(505) 327-5281 

I HEREBY CERTIFY Qwt ft tw 
copy of tha foregoing ptaacHng 
was malted to opposing eounmi 
at record tun 7 ^ ^ * 

ieJL 



S T A T E O F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
OIL C O N S E R V A T I O N D I V I S I O N 

TONEY ANAYA 
GOVERNOR November 18, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501-2088 
(505) 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Ed Hartman 
Manana Gas, Inc. 
P. 0. Box 36990 
Albuquerque, N.M. 87176 

Dear Mr. Hartman: 

The New Mexico Oil Conservation Division (OCD) has completed a report on the 
ac t i v i t i e s through May, 1986, of this Division and the Environmental 
Improvement Division (EID) regarding the contamination investigation of 
Flora Vista Water Well No. 1 (Sl). This well, which was contaminated by o i l 
and grease i n early 1983, has been out of service since that date. OCD 
act i v i t i e s i n 1985 included installation of five monitoring wells, sampling 
of water quality from these wells and other ground water at this location, 
and measurement of water levels to determine ground water direction and rate 
of flow. EID supplied material and staff to assist i n well ins t a l l a t i o n . 
Activities i n 1986, a l l by the OCD, included additional sampling, water 
level measurements, an aquifer test to determine aquifer characteristics, 
and report preparation. 

The OCD report i s enclosed with this l e t t e r , but i t s major conclusions are 
summarized below: 

1. Water Well No. 1 (Sl) remains contaminated by o i l . O i l 
remains i n sediments immediately adjacent to the well, 
and any production pumping w i l l cause continued movement 
of contaminants into the well. 

2. Because of di l u t i o n and v o l a t i l i z a t i o n of dissolved hydro
carbon constituents i n the wellbore, OCD samples did not 
show levels exceeding health standards. However, i f only 
for esthetic reasons, o i l i s not acceptable i n drinking 
water systems. 

3. Zone of capture calculations based on aquifer test results 
show that pumping of the well has drawn and w i l l continue to 
draw water and associated contaminants from the area of the 
Manana, Inc., Mary Wheeler No. IE gas well. 

4. The source of the o i l i s past a c t i v i t i e s at the Mary Wheeler 
No. IE gas v/ell. This determination i s based on sci e n t i f i c 
information that i s detailed i n the report. The exact mechanism 



t 

• 
Page 2 

of discharge (e.g., leaky produced water tank, o i l storage tank 
drain p i t , reserve or blowdown p i t , EPNG dehydrator upsets, or 
other discharges) could not be established since OCD does not 
have records of upsets, equipment malfunctions or reserve p i t 
discharges. The contamination may be a combination of one or 
more of these mechanisms. 

5. Capture curves for well S5 show that regular pumping of that 
well would draw contaminants from the area of Sl. 

6. Information from the monitor wells show that natural ground 
water flow i s generally from north to south. Ground water 
from the area of the gas well f a c i l i t y w i l l not intercept any 
supply wells under non-pumping conditions. However, pumping 
cones of depression and capture zones w i l l determine the distance 
and direction from which contaminants are drawn. These have not 
been determined for the currently used supply wells, and the threat 
of contamination ( i f any) cannot be judged. 

This report was prepared using public funds, and w i l l be available to any 
party upon request. A l l supporting documentation, calculations, sample 
analyses, etc., remain on f i l e at the OCD office i n Santa Fe. With 
completion of data analysis, and transmittal of the report, the OCD has 
essentially completed i t s study of the contamination. 

The O i l Conservation Division i s charged with regulating o i l and gas 
production discharges so as to protect fresh water. Prior to 1985, only 
limited o i l and gas rules applicable to fresh water protection were i n 
effect i n the San Juan Basin. The OCD i s researching this matter and no 
decisions have been made regarding future OCD actions, legal or otherwise, 
that may be taken to remediate the problem at the si t e . Before proceeding 
in any course of action, we w i l l be i n contact with you to discuss various 
options. 

In the meantime, I am available to discuss the report and provide 
suggestions as to further investigation and remedial action that you may 
wish to pursue. I f you have any questions, you may contact me at 827-5812. 

Hydrogeologist/Environmental Bureau Chief 

DGBrdp 

cc: Paul Biderman, Secretary, EMD 
R. L. Stamets, Director, OCD 
Jeff Taylor, CCD-Legal 
NM OCD, Aztec D i s t r i c t Office 



ft S T A T E O F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M I 
OIL C O N S E R V A T I O N D I V I S I O N 

; N T 

TONEY ANAYA 
GOVERNOR November 18, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87501-2088 
(505) 827-5800 

CERTIFIED MAIL 
PETURN RECEIPT REQUESTED 

Dr. Howard Reiquam 
Director, Environmental Affairs 
El Paso Natural Gas Company 
P. 0. Box 1492 
El Paso, Texas 79978 

Dear Dr. Reiquam: 

The New Mexico Oil Conservation Division (CCD) has completed a report on the 
ac t i v i t i e s through May, 1986, of this Division and the Environmental 
Improvement Division (EID) regarding the contamination investigation of 
Flora Vista Water Well No. 1 (Sl). This well, which was contaminated by o i l 
and grease i n early 1983, has been out of service since that date. OCD 
act i v i t i e s i n 1985 included ins t a l l a t i o n of five monitoring wells, sampling 
of water quality from these wells and other ground water at this location, 
and measurement of water levels to determine ground water direction and rate 
of flow. EID supplied material and staff to assist i n well ins t a l l a t i o n . 
Activities i n 1986, a l l by the CCD, included additional sampling, water 
level measurements, an aquifer test to determine aquifer characteristics, 
and report preparation. 

The CCD report i s enclosed with this l e t t e r , but i t s major conclusions are 
summarized below: 

1. Water Well No. 1 (Sl) remains contaminated by o i l . O il 
remains i n sediments immediately adjacent to the well, 
and any production pumping w i l l cause continued movement 
of contaminants into the well. 

2. Because of d i l u t i o n and v o l a t i l i z a t i o n of dissolved hydro
carbon constituents i n the wellbore, OCD samples did not 
show levels exceeding health standards. However, i f only 
for esthetic reasons, o i l i s not acceptable i n drinking 
water systems. 

3. Zone of capture calculations based on aquifer test results 
show that pumping of the well has drawn and w i l l continue to 
draw water and associated contaminants from the area of the 
Manana, Inc., Mary Wheeler No. IE gas well. 

4. The source of the o i l i s past a c t i v i t i e s at the Mary Wheeler 
No. IE gas well. This determination i s based on scie n t i f i c 
information that i s detailed i n the report. The exact mechanism 
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of discharge (e.g., leaky produced water tank, o i l storage tank 
drain p i t , reserve or blowdown p i t , EPNG dehydrator upsets, or 
other discharges) could not be established since CCD does not 
have records of upsets, equipment malfunctions or reserve p i t 
discharges. The contamination may be a combination of one or 
more of these mechanisms. 

5. Capture curves for well S5 show that regular pumping of that 
well would draw contaminants from the area of Sl. 

6. Information from the monitor wells show that natural ground 
water flow i s generally from north to south. Ground water 
from the area of the gas well f a c i l i t y w i l l not intercept any 
supply wells under non-pumping conditions. However, pumping 
cones of depression and capture zones w i l l determine the distance 
and direction from which contaminants are drawn. These have not 
been determined for the currently used supply wells, and the threat 
of contamination ( i f any) cannot be judged. 

This report was prepared using public funds, and w i l l be available to any 
party upon request. A l l supporting documentation, calculations, sample 
analyses, etc., remain on f i l e at the CCD office i n Santa Fe. With 
completion of data analysis, and transmittal of the report, the CCD has 
essentially completed i t s study of the contamination. 

The O i l Conservation Division i s charged with regulating o i l and gas 
production discharges so as to protect fresh water. Prior to 1985, only 
limited o i l and gas rules applicable to fresh water protection were i n 
effect i n the San Juan Basin. The OCD i s researching this matter and no 
decisions have been made regarding future CCD actions, legal or otherwise, 
that may be taken to remediate the problem at the si t e . Before proceeding 
i n any course of action, we w i l l be i n contact with you to discuss various 
options. 

In the meantime, I am available to discuss the report and provide 
suggestions as to further investigation and remedial action that you may 
wish to pursue. I f you have any questions, you may contact me at 827-5812. 

Sincerely, 

DGBrdp 

cc: Paul Biderman, Secretary, EMD 
R. L. Stamets, Director, OCD 
Jeff Taylor, CCD-Legal 
NM CCD, Aztec D i s t r i c t Office 



S T A T E O F N E W M E X I C O 

/ x ' ^ , E N E R G Y AND M I N E R A L S D E P A R T M E N T 
\ ^ JT" U ^ / ) O I L C O N S E R V A T I O N DIVIS ION 

POST OFFICE BOX 2088 
T O N E Y A N A Y A KT~, r^ rv ,K~-* - I T STATE LANO OFFICE BUILDING 

GOVERNOR N O V e m i O e r 1 / , i y « 6 SANTA FE. NEW MEXICO 87501-2088 

(505) 827-5800 

MEMORANDUM 

TO: ADDRESSEES 

FROM: DAVID BOYER, HYDROGEOLOGIST, OIL CONSERVATION 
DIVISION 

SUBJECT: CORRECTED PAGE 3, FINAL REPORT ON FLORA VISTA 
CONTAMINATION STUDY 

The enclosed sheet replaces pages 3 and 4 of the above 
r e p o r t . Page 3 i s corrected t o show t h a t a study progress 
r e p o r t was prepared i n January, 1986. Please i n s e r t the 
corrected page i n your copy of the r e p o r t . 

DB: dp 

Enc. 



2) Samples were taken from the water supply and monitor wells for 
organic analyses i n March, June, August, September, and October, 
1985. The results are shown i n Tables 1 and 2. Results of samples 
from the fiberglass separator tank at the Mary Wheeler No. IE gas 
well are shown i n Table 3. Inorganic analyses were run on the 
water supply wells (including the previously contaminated well) and 
the Animas River i n March, and the produced water from the gas well 
i n October. 

3) As expected, several monitor wells f i l l e d with sand and were 
cleaned twice using compressed a i r from two different compressors. 
The use of these compressors apparently affected the water quality 
as discussed below. 

4) In September a l l monitor and supply wells were surveyed by Brewer 
and Associates for both location and elevation. Several well 
elevations were resurveyed i n October. Blueprints from recent 
aerial photos were received i n late December. Water levels were 
measured i n September and October, 1985. 

A summary of work performed i n 1986 follows: 

1) Water levels were measured i n January, February, A p r i l and May. 
These are shown i n Figures 3 to 6. 

2) Samples from the monitoring wells for water quality analysis were 
taken i n January, and A p r i l . The contaminated well was sampled i n 
A p r i l and May. The water system was sampled for organics i n 
January, A p r i l and May. The new fiberglass tank at the Mary 
Wheeler IE o i l storage tank (used to collect water drained from 
that tank) was sampled i n A p r i l and May. The 55-gallon drum at the 
El Paso Natural Gas dehydrator unit was sampled i n January and 
February. The results of organic analyses of these samples are 
shown i n Tables 1 to 4. Inorganic analyses were run on samples 
from the contaminated water well i n A p r i l , and from the dehydrator 
barrel i n February. Discussion on the results i s presented i n the 
section on water quality. 

3) A 72-hour aquifer test was performed on the contaminated well 
between A p r i l 21 and 25. The test consisted of water level 
measurements from the pumped well and monitor wells on A p r i l 
21, 48 hours of pumping A p r i l 22-24, and 24 hours of recovery-
A p r i l 24-25. Approximately 5 hours into the test, o i l was 
drawn into the well. The results of th i s test are discussed i n 
de t a i l i n the hydrogeology and water quality sections. 

4) A second, short duration test was performed i n May to better 
characterize the volume and nature of the o i l . These results 
are also presented below. 

5) A study progress report was prepared i n January. 
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Hydrogeology 

The valley of the Animas Pdver contains alluvium consisting mainly of 
sand and gravel which i s outwash material from Pleistocene glaciers i n 
the San Juan Mountains i n Colorado. In the v i c i n i t y of the Flora Vista 
wells this alluvium i s about 22 to 25 feet thick. Examination of the 
aerial photograph blueprints provided by Brewer & Associates shows old 
river channels and meanders i n the flood plain. Finer grained s i l t s and 
clays can be expected to have been deposited i n low velocity areas such 
as point bars and areas of overbank flooding. However, the area where 
the monitor wells were d r i l l e d was found to be a zone of very coarse 
sand and gravel with some rocks exceeding a foot i n diameter. 

The presence of a coarse sand and gravel zone usually indicates high 
ground water permeability. Examination of the pumping level estimates 
provided i n the 1982 EID community water system environmental survey, 
together with a 1982 Brewer and Associates i n f i l t r a t i o n gallery 
f e a s i b i l i t y study shows an aquifer permeability of about 750 gallons per 
day per square foot, or 100 feet per day. This was confirmed by the 
aquifer test conducted i n A p r i l . The value i s at the lower end of the 
range for clean sand and gravel mixtures, but s t i l l allows for rapid 
ground water movement. 

In September and October, 1985, ground water levels were measured i n 
those monitoring wells where f l u i d levels were present. The results 
were used to calculate the direction of ground water flow and the 
hydraulic gradient. The gradient values were 0.0080 and 0.0081, 
respectively, or about 43 feet per mile. These values are intermediate 
between the average rive r gradient at Flora Vista of 0.004 and the 
topographic gradient of 0.014 perpendicular to the river at the well 
f i e l d location. The 1986 water levels, measured i n January, February, 
A p r i l , and May, showed gradients of 0.0080, 0.0086 and 0.0079, and 
0.0071 respectively. The average of the six measured values i s 0.0080 
or about 42 feet per mile. 

The 1985 ground water flow directions are shown on Figures 1 through 2. 
The direction i n September i s s l i g h t l y east of south. By late October, 
the direction had changed to nearly 20° east of south and continued that 
direction through January and February (Figures 3 and 4). The A p r i l and 
May measurements (Figure 5 and 6) again show the direction of flow as 
s l i g h t l y east of south. 

Some reasons for these observed changes i n the ground water flow 
direction may be postulated based on surface and ground water 
interaction i n the area. When river flows are generally low, as i n the 
f a l l and winter, water stored i n the permeable a l l u v i a l material i n the 
immediate v i c i n i t y of the river during times of spring and summer high 
flows i s discharged back into the river. Additional ground water 
discharge to the river comes from sources to the northwest of the well 
f i e l d including ground water recharged to the alluvium from the Flora 
Vista Arroyo, the Halford Independent Ditch, the Farmers Ditch, 
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STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
525 Camino de los Marquez 

Santa Fe, New Mexico 
87501 

TONEY ANAYA 
GOVERNOR 

October 14, 1986 

MEMORANDUM 

TO: DICK STAMETS AND WA^ETSBQYER , OCD 

FROM: PAUL L. BIDERMAN, SECRETARY 

SUBJECT: FLORA VISTA WELL INVESTIGATION 

Dave, thanks t o you and the s t a f f f o r your persistence i n 
f i n i s h i n g the i n v e s t i g a t i o n of the Flora V i s t a w e l l 
contamination. While you weren't able t o answer every 
question, you have c e r t a i n l y succeeded i n shedding l i g h t on 
some of the c r u c i a l issues needed t o proceed f u r t h e r . 

I would l i k e both of you t o l e t me know your t h i n k i n g a t t h i s 
time over whether the s t a t e should sue or leave the matter t o 
any p r i v a t e l i t i g a t i o n t h a t may develop. Please b r i e f me 
soon on the a v a i l a b l e options so we can decide what f u r t h e r 
steps i f any are appropriate. Again, thanks f o r a l l the work 
thus f a r i n t h i s d i f f i c u l t problem. 

PLB:rm 

OFFICE OF THE SECRETARY 
(505)827-5950 

ADMINISTRATIVE SERVICES OIVISION CONSERVATION & MANAGEMENT DIVISION MINING & MINERALS DIVISION RESOURCE & DEVELOPMENT DIVISION 
(505)827-5985 (505)827-5860 (505)827-5970 (505)827-5900 

OIL CONSERVATION DIVISION 
(505)827-5800 

Land Office Building. P.O. Box 2088, Santa Fe. New Mexico 87501 



S T A T E O F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
OIL C O N S E R V A T I O N DIVIS ION 

TONEY ANAYA 
GOVERNOR October 9, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87501-2088 
1505) 827-5800 

Mr. Bert Barnes, President 
Flora Vista Water Users Assoc. 
P. 0. Box 171 
Flora Vista, Nev; Mexico 87415 

Mr. Richard P. Cheney, Vice Pres. 
Lawrence A. Brewer & Assoc. Inc. 
P. 0. Box 2079 

Farmington, New Mexico 87499 

Gentlemen: 
The New Mexico Oil Conservation Division (OCD) has completed a report on the 
activities through May, 1986, of this Division and the Environmental 
Improvement Division (EID) regarding the contamination investigation of 
Flora Vista Water Well No. 1 (Sl)-. This well, which was contaminated by o i l 
and grease i n early 1983, has been out of service since that date. OCD 
activities i n 1985 included installation of five monitoring wells, sampling 
of water quality from these wells and other ground water at this location, 
and measurement of water levels to determine ground water direction and rate 
of flow. EID supplied material and staff to assist in well installation. 
Activities i n 1986, a l l by the CCD, included additional sampling, water 
level measurements, an aquifer test to detennine aquifer characteristics, 
and report preparation. 

The CCD report is enclosed with this l e t t e r , but i t s major conclusions and 
reccmmendations for further study are summarized below: 

1. Water Well No. 1 (Sl) remains contaminated by o i l . Oil 
remains i n sediments immediately adjacent to the well, 
and any production pumping w i l l cause continued movement 
of contaminants into the well. 

2. Because of dilution and volatilization of dissolved hydro
carbon constituents i n the wellbore, CCD samples did not 
show levels exceeding health standards. However, i f only 
for esthetic reasons, o i l i s not acceptable i n drinking 
water systems. 

3. Zone of capture calculations based on aquifer test results 
show that pumping of the well has drawn and w i l l continue to 
draw water and associated contaminants from the area of the 
Manana, Inc., Mary Wheeler No. IE gas well. 

TT77T3TSET -il«r!«.cs. m .w<jfi< -i w T " JJ • i.i!<ev." i» i, *, , * . : * 



Page 2 

4. The source of the o i l i s past activities at the Mary Wheeler 
No. IE gas well. The exact mechanism of discharge (e.g., 
leaky produced water tank, o i l storage tank drain p i t , reserve 
or blowdown p i t , EPNG dehydrator upsets, or other discharges) 
could not be established since CCD does not have records of 
upsets, equipment malfunctions or reserve p i t discharges. The 
contamination may be a combination of one or more of these 
mechanisms. This determination is based on scientific informa
tion that i s detailed i n the report. 

5. Capture curves for well S5 show that regular pumping of that 
well would draw contaminants from the area of Sl. Short test 
pumping of well S5 should be conducted to determine contamina
tion near that well. I t should then be used as a monitor well. 

6. Information from the monitor wells show that natural ground 
water flow is generally from north to south. Ground water 
from the area of the gas well f a c i l i t y w i l l not intercept any 
supply wells under non-pumping conditions. However, pumping 
cones of depression and capture zones w i l l determine the distance 
and direction from which contaminants are drawn. These have not 
been determined for the currently used supply wells, and the threat 
of contamination ( i f any) cannot be judged. 

This study has not received peer review by other qualified hydrogeologists. 
While I stand by a l l results and conclusions i n the report, i t might be to 
your benefit to have another professional hydrogeologist review i t prior to 
l i t i g a t i o n . A l l supporting documentation, calculations, sample analyses, 
etc., remain on f i l e at the CCD office i n Santa Fe. 

This report was prepared using public funds, and w i l l be available to any 
party upon request. This includes examination of the supporting material 
described above. With completion of data analysis, and transmittal of the 
report, the CCD has essentially completed i t s study of the contamination. 
We w i l l be available to answer questions and provide limited assistance, but 
esentially, this report completes our investigative work at the site. The 
CCD s t i l l has the option of l i t i g a t i o n , but no decisions have been made to 
proceed i n this area. 

This study has involved considerable OCD time and resources, much more than 
originally anticipated. Besides being useful i n determining current 
contamination and i t s source, the study demonstrated both what can be 
accomplished with knowledgeable professional staff, and the d i f f i c u l t i e s i n 
providing timely completion of the study given the myriad of other duties 
and responsibilities of the single staff hydrogeologist. The study was 
undertaken during a transition period when the CCD was attempting to 
demonstrate that i t could handle the responsibility for protecting ground 
water that may be threatened by the industry i t regulates. The record of 
accomplishment the past two years proves that CCD can be effective i n this 
area. 
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For the future, consideration w i l l be given to OCD undertaking enforcement 
action directly after making a sufficient determination of the cause of 
contamination and the li k e l y responsible party. The Environmental 
Improvement Division has taken the lead i n this area by negotiating 
"Settlement Agreements" with those persons who have contaminated ground 
water. These can be used before or after lawsuits are f i l e d , but expensive 
and lengthy l i t i g a t i o n i s avoided. EID settlements have provided for 
cleanup and ground water restoration among other things. They are commonly 
used for handling leaks from underground gasoline storage tanks. At this 
time, no decision has been made by OCD on using this approach for the Flora 
Vista contamination incident. 

Again, I remain available to discuss the report, and my apologies at not 
completing i t sooner. You may contact me at 827-5812. 

DAVID G. BOYER 1 ' 
Hydrogeologist/Environmental Bureau Chief 

DGB:dp 

cc: Paul Biderman, Secretary, EMD 
R. L. Stamets, Director, CCD 
NM CCD, Aztec District Office 
NM EID Water Supply Section 
NM EID Ground Water/Hazardous Waste Bureau 
NM EID, Farmington Field Office 



S T A T E O F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
OIL C O N S E R V A T I O N DIV IS ION 

TONEY ANAYA 
GOVERNOR 

September 23, 1986 POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87501-2088 
(505) 827-5800 

Mr. Richard P. Cheney 
Vice President 
Lawrence A. Brewer & Assoc., Inc. 
P. 0. Box 2079 

Farmington, New Mexico 87401 

Dear Mr. Cheney: 
This letter i s i n reference to our phone conversation this morning 
concerning the El Paso Natural Gas Company dehydrator unit at the Flora 
Vista Mary Wheeler No. 1-E gas well, Unit M, Section 23, Township 30 North, 
Range 12 West. The actual measured amount of steam vapor condensation 
liquids frcm the dehydration unit i s unknown since the CCD has no records of 
the discharges. However, a rough estimate might be one 55-gallon barrel per 
30 to 60 days. This volume would be dependent on the periods the well is 
operated and on the efficiency of the unit. These fluids contain elevated 
levels of aromatic hydrocarbons, but very l i t t l e o i l . 

Enclosed i s a 1984 sketch from Frank Chavez, CCD-Aztec District Supervisor, 
of the sources of produced water (and other fluids) at a single well site. 
The figure i s general and not specific to the Flora Vista site. According 
to Mr. Chavez, at Flora Vista, the water drain line from the dehydrator 
separator previously went to the dehydrator p i t or the 55-gallon drum. I f 
the Manana primary separator was not working properly, o i l , water and gas 
would be caught at the dehydrator and o i l and water dumped to the drum or 
p i t . Since the gas well produces at least several 42-gallon barrels of 
water per day, the 55-gallon drum would certainly overflow to the p i t i f the 
Manana equipment malfunctioned. Mr. Chavez says that at the present time 
the piping has been rerouted so that upsets go to the o i l storage tank 
instead of the drum or p i t . CCD f i l e s do not contain any records of the 
dates or volumes of any upsets. 

Since I am not directly familiar with either the specifics of operation of 
dehydrator units, or the physical arrangement of equipment and piping at the 
Flora Vista dehydrator, I suggest that you contact Mr. Chavez or other 
persons knowledgeable i n gas well production operations. 

DAVID G. BOYER / 
Environmental Bureau Chief/Hydrogeologist 

DGB:dp 

Enclosure 

cc: R. L. Stamets 
Frank Chavez 



FRANK T. CHAVEZ 
District Supervisor 

Oil Conservation Aztec, New Mexico 
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S T A T E O F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
OIL C O N S E F I V A T I O N DIVISION 

TONEY ANAYA 
GOVERNOR September 4, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B7501-2088 
(5051 827-5800 

Mr. Richard P. Cheney 
Vice President 
Lawrence A. Brewer & 
Associates, Inc. 
P. 0. Box 2079 
Farrnington, N.M. 87401 

Dear Mr. Cheney: 

This le t t e r i s i n reference to the f i n a l report on the Flora Vista well 
contamination which I had said would be finished by this week. I t isn't, 
and I apologize and take responsibility for the failure to complete i t 
within the agreed upon time. I don't believe i n making carrnitments I can't 
keep; i t s unprofessional. However, i n this case, I have badly overextended 
myself. Your report i s second to another one (which was due August 14) 
Hearing completion. I estimate I am four weeks away (maximum) from 
completing yours. This w i l l include my working evenings and weekends (which 
my supervisor disapproves of) u n t i l completion. 

The main problem i s that I am the only hydrogeologist the Oil Conservation 
Division has to perform groundwater-re la ted permitting and conl^mination 
investigation statewide. I have a chemical engineer and petroleum geologist 
that assist i n hydrologic matters to the extent their expertise allows. I 
am also responsible for aidministrative duties as supervisor and 
Environmental Bureau Chief. The attached material summarizes these 
responsibilities and the workload. (This excerpt i s frcm an EPA grant 
request; a six-month EPA funded technical position was approved starting 
this month.) 

While this l e t t e r does nothing to advance your report, I hope i t helps to 
put the matter i n perspective. Again, my apologies to you, and my personal 
commitment for a finished report within 30 days. 

Sincerely 

DAVID G. BOYER ' / 
Hydrogeologist/Environmental Bureau Chief 

Attachment 

DGB:cp 

cc: R. L. Stamets 
Paul Biderman 
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STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Revised June 1972 

(A) owner of well —Flora Vista Water Ussers Assoc. 
Street or Post Office Address BOX 171 

Owner's Well No. 

City and State F l o r a V i st-.a,M.M- ffft.l 5 

Well was drilled under Permit Nn R.T 5ftf t 

a V* % V* % of Section. 

. and is located in the: 

_ Township Range. .N.M.P.M. 

b. Tract No.. of Map No. of the . 

c. Lot No. of Block No.. .of the. 
Subdivision, recorded in . . County. 

d. X = . 
the. 

feet, Y=_ feet, N.M. Coordinate System. . Zone in 
_ Grant. 

( B ) D r i l l i n g r n n t r a r t n r T f t - y y Cr Hr>nr i License No. WD 7_7 

Address. 

Drilling Began . 6/1/Mi 

Elevation of land surface or 

Completed well is 

Completed 6 / 6 / 8 i t Type t o o l s — C a b l e T o o l Size of hole 10 in. 

at well i« 5400 f t . Total depth of well 22 f t . 

r_9 shallow __ artesian. Depth to water upon completion of well 3 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
Description of Water-Bearing Formation 

Estimated Yield 

From To in Feet Description of Water-Bearing Formation (gallons per minute) 

12 22 10 Water Bearing Sand & Gravel 150 

CO 

> 
CD . ( 

i .—. r— rrr 
c r 

i — > - p 

Section 3. RECORD OF CASING C O ? r o 
C O 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

1 f ^ T T - 1 

Type ©tiShoe 
JrF' ' 

_ Perforations Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

1 f ^ T T - 1 

Type ©tiShoe 
JrF' ' _rFrom To 

10 .205 0 22 22 
!' _> . 

Drive 5hbe " 14 22 

~ Z\ m 

Section 4. RECORD OF MUDDING AND CEMENTING 
Depth in Feet Hole Sacks Cubic Feet f .;. 

Method of Placement From To Diameter of Mud of Cement 

f .;. 

Method of Placement 

• 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 

No. 
Denth in Feet Cubic Feet 

of Cement Plugging Method No. 
Top Bottom 

Cubic Feet 
of Cement 

Date Well Plugged 1 
— C 

Plugging approved by: 2 Plugging approved by: 

3 
State Engineer Representative 

4 • 
Date Received 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad 

Use Location No. 

FWL FSL. 
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Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

(A) Owner of well Flora Vi.sia-Water Usaers Assoc_-
Street or Post Office Address B0X_17_1_ 

Owner's Well No. 

City and State F l o r a V i s - a , N . M . 87415-

Well was drilled under Permit No S J 5B8 

a % V* % VA of Section. 

and is located in the: 

_ Township Range. .N.M.P.M. 

b. Tract No.. of Map No. of the 

c. Lot No. of Block No. .of the. 
Subdivision, recorded in . County. 

d. X= . 
the. 

feet, Y= feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Tnntrarlor T e r r y G . H O O - License Nn WD 717 

Address Elora Vista, NtM*. 

Drilling Began . 11/30/84 _ Completed Type tnnk C a b l e T o o l Size of hole_JLQ in. 

Elevation of land surface or at well is 5400 f t . Total depth of well 22 f t . 

Completed well is B shallow CZ) artesian. Depth to water upon completion of well 4. f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

12 22 10 Water Bearing Sand & Gravel 100 

Section 3. RECORD OF CASING 

Diameter Pounds Threads Depth in Feet Length 
Type of Shoe 

Perforations 
(inches) per foot per in. Top Bottom (feet) 

Type of Shoe 
From To 

10 .205 0 22 22 Drive Shoe 14 22 

_ } -

c_ 

- t r j 
O _ i 
•"7" O 

*** 

"* Section 4. RECORD OF MUDD1NG AND CEMENTING 
Depth in Fee^"" -" Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement Method of Placement From To 

-" Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement Method of Placement 

_r 

••• 
CO 

> -t zz 
UsJ 
O 03 —5 r n 

C m c o in 
JU t 
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Section 5. PLUGGING RECORD 
c-r-'s 

Plugging Contractor 
Address 
Plugging Method _ 
Date Well Plugged. 
Plugging approved by: 

StafejEngineer, Rep.resen,tajive ; 

No. 
D e p t © n ' ^ e t Cubic Feet 

of Cement 
No. 

Top t -3ottom 
Cubic Feet 
of Cement 

1 

3 
4 " • 

Date Received 

File No.. 

FOfiTTJSF OPSTATI? ENGINEER ONLY 

Quad 

Use Location No. 

FWL FSI. 
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Revised June 1972 

STATE ENGINEER OFFICE 

WELL RECORD 

(A) Owner of we! 

Section 1. GENERAL INFORMATION 

Flora Vista Water Ussers Assoc. Owner's Well No. $ 1 

Street or Post Office Address § 0 * 171 
City and State Flora Vista.N.M. 87415 

Well was drilled under Permit No.. SJ 588 

Vt of Section. 

and is located in the: 

_ ' ownship.__ Range. .N.M.P.M. 

b. Tract No._ of Map No.. 

c. Lot No.. of Block No. 

nf thc 

.of the. 
Subdivision, recorded in. Countv. 

d. X= . 
the. 

feet, Y= feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(B) Drilling Contractor Terry G. Hood 

Address Rt 3 Box 234-A Flora Vista N.M. 

License No. W D 71? 

Drilling Began 

Elevation of land surface or 

Completed . 12/7/84 Type tools CableTool 

at well is 5400 

Size of hole 10 

f t . Total depth of well. 22 

Completed well is E l shallow CH artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-HEARING STRATA 

. i n . 

. f t . 

. f t . 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

12 22 10 Water Bearing Sand & Gravel 120 

Section 3. RECORD OE CASING 
Diameter 
(inches) 

Pounfl? 
per foot 

Threap? 
per iri.'.. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perf or at ions Diameter 

(inches) 
Pounfl? 
per foot 

Threap? 
per iri.'.. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

10 .2Cg" 0 22 22 D ive Shoe 14 22 
— 1 7 — — 

C J 
<„:J 

•'.''• •<• 
...( 

1 

'Z Section 4. RECORD OF MUDDING AND CEMENTING 
Depth 

From 
in Feet 

To 
iiole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

Method of Placement 

, V*-> 1 • — — 

> * -fc. 
f~ £ CD 
CD _ . i r > M n *—*-* " — 

§ 1 ^ c o r n 
m ^ T . . — r 

?2?Y -0 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 

• —i~ 

z-~"-
O 

m 2! 

Plugging Method 
Date Well Plugged 
Plugging approved by: 

Sffite Engineer'.-Representative 

No. 
-X—e>— 
Dcptlrnn Feet 

C O 

Top Bottom 
Cubic Feet 
of Cement 

Date Received 

File No.. 

FOR IJSE OF STATE ENGINEER ONLY 

Quad FWL 

Use . , Location N o . _ 

FSL. 



,iss!>d SB AiJiwi^B A|.ii;>j.luf,i5 SB p.v:i*siiB sq ||KH> •$ iioij.v.<; ^ u i ^ . 4 <>ii 
aoijjo }3U|s;p DiBudoidde aq) oj pa il | iuq^|^u c •uouuMod\i A|qui3jojd M|iMi(duj ui poinSBH sq pinoqs uuoj siqx :sNOllJf*i V 

-^/i y 7 
v psquosap 
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TONEY ANAYA 
G O V E R N O R 

• 

S T A T E O F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
• IL C O N S E R V A T I O N D I V I S I O N 

A p r i l 9, 1986 

50 YEARS 

1935 - 1985 

P O S T O F F I C E B O X 2088 

S T A T E L A N O O F F I C E B U I L D I N G 

S A N T A F E , N E W M E X I C O 87501 

(505) 827-5800 

Mr. Richard P. Cheney 
Vice President 
Lawrence A. Brewer & 
Associates, Inc. 
P. 0. Eox 2079 
Farmington, N.M. 87401 

Dear Mr. Cheney: 

As mentioned previously by l e t t e r and i n person, the Oil Conservation 
Division wishes to conduct an aquifer pumping test on the Flora Vista Well 
No. 1 that was previously contaminated. We have tentatively scheduled the 
entire week of Ap r i l 21-25 for work i n Farmington, mainly at the Flora Vista 
site. Before f i n a l arrangements are made, I need to know i f a l l the 
equipment needed to conduct the test i s available. The following are our 
anticipated requirements: 

1. Installation of a pump i n Well No. 1 with a capacity near 
that of the original pump, or with a capacity close to the 
rate to be pumped i f the well i s to be placed back i n ser
vice. The pump should be capable of non-stop pumping at 
i t s capacity for at least 72 hours. A valve or other method 
to "fine-tune" the discharge rate should be installed. A 
pipe or tube to allow access to the pumped well for draw
down and recovery measurements also needs to be provided. 
Installation and testing should be completed no later than 
Friday, A p r i l 18, to allow 48 to 72 hours of water level 
stabilization prior to the test. 

2. An accurate method for measuring discharge i s needed. My 
preference would be a calibrated in-line flow meter close 
to the pump. Any valve should not interfere with flow 
measurement accuracy. 

3. A tap should be available close to the pump discharge to 
collect water samples for analysis. 

4. Discharge should be routed a good distance away from the 
area, either by pipe or hose. Discharge should not be 
into the river or wherever i t could impact the monitor or 
supply wells. An on-site inspection prior to start of 
the test would be the best way to determine the discharge 
location. 



Mr. Richard Cheney 
Apr i l 9, 1986 
Page 2 

Our current plans are for pumping continuously beginning no later than 8 
a.m., Tuesday, A p r i l 20. Pumping i s to be continued for 72 hours followed 
by collecting 24 to 36 hours of recovery data. This agency w i l l arrange for 
State staff to be on site for the entire pumping sequence. We w i l l also 
provide interpretation of the test results. 

To complete our planning, we need to know as quickly as possible whether 
this equipment w i l l be ready by the dates l i s t e d . Please contact either 
myself at 827-5812 or Jami Bailey at 827-5884 regarding these preparations. 

Sincerely 

DGB:dp 

cc: Bert Barnes, Flora Vista Water Users Assoc. 



IN THE ELEVENTH JUDICIAL DISTRICT COURT 
STATE OF NEW MEXICO, COUNTY OF SAN JUAN " y 

y 

No. CV 86-00154-4 

FLORA VISTA WATER USERS ASSOCIATION, : 

P l a i n t i f f , : 

MANANA GAS, INC., and : 
EL PASO NATURAL GAS COMPANY, : 

Defendants. : 

A N S W E R 

COMES NOW the defendant, El Paso Natural Gas Company, and 

for i t s answer to p l a i n t i f f ' s complaint states: 

FIRST DEFENSE 

P l a i n t i f f ' s complaint f a i l s to state a claim upon which 

r e l i e f may be granted. 

SECOND DEFENSE 

1. This defendant i s without information s u f f i c i e n t upon 

which to form a b e l i e f as to the t r u t h of the allegations of 

paragraphs 1, 2, and 5 of p l a i n t i f f ' s complaint, and the same 

are therefore denied. 

2. This defendant denies the allegations of paragraphs 3, 

8, 9, 10, 11, and 12 and a l l of the separate prayers f o r r e l i e f 

numbered 1 through 4 of p l a i n t i f f ' s complaint. 



3. I n answer to paragraph 4 of p l a i n t i f f ' s complaint, t h i s 

defendant admits that the complaint alleges acts which occurred i n 

San Juan County, New Mexico, but denies that any actionable 

conduct occurred therein and denies a l l other allegations of 

paragraph 4. 

4. I n answer to paragraph 6 of p l a i n t i f f ' s complaint, t h i s 

defendant admits there i s a w e l l located at the place indicated 

i n paragraph 6 of p l a i n t i f f ' s complaint but denies i t i s solely a 

gas w e l l and denies a l l other allegations of paragraph 6. 

5. I n answer to paragraph 7 of p l a i n t i f f ' s complaint, t h i s 

defendant admits that El Paso Natural Gas Company has received 

gas from the Mary Wheeler No. 1-E w e l l but denies a l l other 

allegations of paragraph 7. 

FIRST ALTERNATIVE AFFIRMATIVE DEFENSE 

P l a i n t i f f ' s claims are barred by i t s own comparative 

negligence, which bars or should ratably reduce the amount of 

p l a i n t i f f ' s claims. 

SECOND ALTERNATIVE AFFIRMATIVE DEFENSE 

P l a i n t i f f ' s claims are barred by the comparative negligence 

or independent negligence of t h i r d persons or of co-defendants 

to t h i s lawsuit, which should bar or, i n the a l t e r n a t i v e , reduce 

i n a pro rata fashion p l a i n t i f f ' s recoverable damages. 

-2-
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THIRD ALTERNATIVE AFFIRMATIVE DEFENSE 

The damages about which p l a i n t i f f complains were a l l the 

proximate r e s u l t of an act of God. 

FOURTH ALTERNATIVE AFFIRMATIVE DEFENSE 

The damages about which p l a i n t i f f complains were the p r o x i 

mate r e s u l t of an independent, intervening cause other than the 

conduct of t h i s answering defendant. 

FIFTH ALTERNATIVE AFFIRMATIVE DEFENSE 

P l a i n t i f f ' s claims are barred by estoppel. P l a i n t i f f and 

i t s predecessors have allowed t h i s defendant and other defendants 

to proceed w i t h w e l l operations and reclamation actions to t h e i r 

detriment, and p l a i n t i f f i s therefore estopped from complaining 

of any actions and conduct on the part of t h i s or any other 

defendant. 

SIXTH ALTERNATIVE AFFIRMATIVE DEFENSE 

P l a i n t i f f ' s claims are barred by laches. 

SEVENTH ALTERNATIVE AFFIRMATIVE DEFENSE 

P l a i n t i f f ' s claims or some of the events which should have 

given r i s e to claims, i f any, are barred by the appropriate 

statutes of l i m i t a t i o n s . 

EIGHTH ALTERNATIVE AFFIRMATIVE DEFENSE 

P l a i n t i f f ' s claims are barred by p l a i n t i f f ' s own f a i l u r e to 

mitigate the alleged damages. 

-3-



WHEREFORE, t h i s answering defendant prays that p l a i n t i f f ' s 

complaint and a l l claims and causes of action therein contained 

be dismissed with prejudice and that t h i s defendant be awarded 

i t s costs and such other and furt h e r r e l i e f as to the court seems 

proper 

ELDON J. MITRISON 
Assistant General Counsel 
El Paso Natural Gas Company 
P. 0. Box 1492 
El Paso, Texas 79978 
915/541-2600 

CIVEROLO, HANSEN & WOLF, P. A. 
Attorneys f o r Defendant 

El Paso Natural Gas Company 
P. 0. Drawer 887 
Albuquerque, New Mexico 87103 
505/842-8255 

THIS WILL CERTIFY that a true 
copy of the foregoing pleading 
was mailed to opposing counsel 
of record t h i s 18th day of 
March, 1986. 

-4-
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CIVEROLO, HANSEN S WOLF, P.A. 
R I C H A R D C . C I V E R O L O 

C . L E R O Y H A N S E N 

W A Y N E C . W O L F 

W I L L I A M P. G R A L O W 

L A W R E N C E H. H I L L 

C O U N S E L O R S A N D A T T O R N E Y S AT L A W 

2 1 9 C E N T R A L A V E N U E , N . W . , S U I T E - 4 0 0 

O L D B A N K B U I L D I N G 

T E R R Y R. G U E B E R T 

R O B E R T O C. A R M I J O 

M A R Y E. L E B E C K 

P A U L L . C I V E R O L O 

K A T H L E E N D. L E B E C K 

D E N N I S E. J O N T Z 

C A R L J . B U T K U S 

W. R. L O G A N 

ALBUQUERQUE, NEW MEXICO 87103-0887 

P. O . D R A W E R 8 8 7 R O S S L. C R O W N 

R . G A L E N R El M ER 

C Y N T H I A A . F R Y 

J A M E S J . W I D L A N D 

T E L E P H O N E ( 5 0 5 ) 8 4 2 - 8 2 5 5 
J U L I A R. W A L L 

C L I N T O N W. T H U T E 

J A Y F. S T E I N 

E L L E N M. K E L L Y 

M I C H A E L H . S M I T H 

A N T H O N Y J . D . C O N T R I 

March 12, 1986 ! 

Mr. David G. Boyer ! 

Environmental Bureau Chief 
NEW MEXICO OIL CONSERVATION DIVISION 
P.O. Box 2088 
Santa Fe, New Mexico 87504-2088 

RE: Flora V i s t a Water Users Association v. Manana Gas, Inc. and El Paso 
Natural Gas Co.; No. CV 86-00154-4 

Dear David: 

Pursuant to our telephone conversation of today, please be advised t h a t t h i s 
f i r m represents El Paso Natural Gas Company i n the above-referenced case. We 
wish to review a l l data, t e c h n i c a l r e p o r t s , or other i n f o r m a t i o n of t h i s type 
t h a t are p u b l i c documents p e r t a i n i n g to your "Report to the Flora V i s t a Water 
Users Assoc i a t i o n . " We plan on doing so on Monday, A p r i l 7, 1986, at 9:30 a.m 
Eithe r Wayne Wolf of t h i s o f f i c e , myself, or both w i l l meet you at t h a t time. 

Enclosed please f i n d a copy of the Complaint f i l e d i n t h i s a c t i o n f o r your 
reference. This i s the most recent pleading t h a t we have. 

Sincerely, 

CIVEROLO, HANSEN & WOLF, P.A. 

JFS/da 
Encl. 

cc: Wayne Wolf 



STATE OF NEW MEXICO 

RECEIVED MAR 6 13 
F1L E. v 

niSTR'O" COURT 
SIN JUAN COUNTY-

^ 4 /&6UrfT¥--£r^AN JUAN 

IN THE DISTRICT COURT 

FLORA VISTA WATER USERS 
ASSOCIATION, 

P l a i n t i f f , 

vs . No CV 86- f j O ^ - Q 

MANANA GAS INC, and EL PASO 
NATURAL GAS COMPANY, 

Def endant s. 

COMPLAINT TO RECOVER DAMAGES 
FOR PROPERTY DAMAGES 

COMES NOW, the P l a i n t i f f , by and through i t s a t t o r n e y , 

Richard L. Lougee, and f o r i t s cause of a c t i o n against the 

Defendants herein alleges and states as follows: 

1. That P l a i n t i f f i s , and at a l l t i n e s m a t e r i a l hereto 

was, a New Mexico c o r p o r a t i o n formed i n accordance w i t h the 

provisions of Sec. 73-5-2 et seq. NMSA 1978. 

2. That the Defendant Manana Gas Inc. i s , and at a l l times 

material hereto was, a New Mexico corporation formed under the 

laws of that state. 

3. That the Defendant El Paso Natural Gas Company i s , and 

at a l l times material hereto was, on information and b e l i e f , a 

Texas corporation formed under the laws of that state. 



4. That the events which give r i s e to t h i s Complaint 

occurred i n the County of San Juan, State of New Mexico. 

5. That the P l a i n t i f f operates, and at a l l times material 

hereto has operated, an approved community water system for the 

F l o r a V i s t a area l o c a t e d a p p r o x i m a t e l y h a l f w a y between 

Farmington and Aztec on U. S. Highway 550. 

6. 'That in January of 19S0, a gas well owned and operated 

by the Defendant Manana Gas Inc. was d r i l l e d i n u n i t M (SW/4 

SW/4) of Section 24, Township 29 North, Range 11 West i n the 

v i c i n i t y of P l a i n t i f f ' s water system as aforedescribed. 

7. That the gas well aforedescribed i n paragraph 6 above, 

more p a r t i c u l a r l y the Mary Wheeler No. 1-E, was placed i n ser

vice i n July 1980, with the natural gas being received by the 

Defendant El Paso Natural Gas Company v i a a p i p e l i n e at the 

s i t e . 

8. *That on February 24, 1983, P l a i n t i f f discovered t h a t 

one of i t s water wells was contaminated with o i l and grease and 

said well was taken out of service. 

9. That P l a i n t i f f has since learned that i t s entire s i t e 

is contaminated and cannot be used for the production of domes

t i c water. 

10. That, on i n f o r m a t i o n and b e l i e f , the cause of the 

aforedescribed contamination is a leak i n an unlined slush p i t 

owned and operated by the Defendant Manana Gas Inc. at the Mary 

2 
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Wheeler No. 1-E si t e . 

11. That, on i n f o r m a t i o n and b e l i e f , a f u r t h e r cause of 

the aforedescribed contamination is an improperly maintained gas 

dehydrator owned and operated by the Defendant El Paso Natural 

Gas Co. Inc. at the aforedescribed s i t e . 

12. That as a r e s u l t of the Defendants' negligence as 

aforedescribed in f a i l i n g to care for and maintain t h e i r equip

ment, the P l a i n t i f f has suffe r e d and w i l l continue to s u f f e r 

damages in an amount to be proven at t r i a l . 

WHEREFORE, P l a i n t i f f prays judgment against the Defendants 

herein: 

1. For compensatory damages i n an amount to be proven at 

t r i a l . 

2. For consequential damages in an amount to be proven at 

t r i a l . 

3. For i t s attorney's fees and costs 

4. For such other and f u r t h e r r e l i e f as the Court deems 

proper. 

R1 CHARD L. LOOGEE 
Attorney for P l a i n t i f f 
108 N. Orchard, Ste. 201 
Farmington, NM 87401 
(505) 327-5281 

3 
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VERIFICATION 

STATE OF NEW MEXICO) 
s s 

COUNTY OF SAN JUAN ) 

BERT BARNS, a f t e r f i r s t being duly sworn upon his oath 

states: That he i s the President of Flo r a V i s t a Water Users 

Association, the P l a i n t i f f i n the above e n t i t l e d cause; that he 

has read the foregoing Complaint and believes the contents 

contained therein to be true and correct. 

On t h i s |3 i-k day of ^ . - / > U j r i A A , y 19V£, before me 
person a l l y appeared BERT BARNS to me known to be the person 
described i n and who executed the fore g o i n g document, and 
acknowledged that he executed the same as his free act and deed. 

> 

BrTRT BARNS 

Notary Public 

4 



ELEVENTH JUDICIAL DISTRICT COURT 
COUNTY OF SAN JUAN 
STATE OF NEW MEXICO 

f l 

SAN JlMti CWNTY. 

FLORA VISTA WATER USERS 
ASSOCIATION, 

P l a i n t i f f , 

vs. 

MANANA GAS INC. and EL PASO 
NATURAL GAS COMPANY, 

Defendants. 

No . CV 86- OOlSt{-Cl 

SUMMONS 

TO: Defendants 

Defendant(s), Greeting: 

You are hereby directed to serve a pleading or motion in response to the 
Complaint within 30 days after service of the Summons, and fi l e the same, all as 
provided by law. 

You are notified that, unless you so serve and f i l e a responsive pleading 
or motion, the Plaintiff(s) will apply to the Court for the relief demanded in 
the Complaint. 

Attorney for Plaintiff: RICHARD L. LOUGEE 
108 N. Orchard, Ste. 201, Farmington, NM 87401 

WITNESS the Honorable James L. Brown, District Judge of said Court of the 
State of New Mexico and Seal of the District Court of said county, this 1 
day of February , 198 6 . 

(Seal) 

EULAM. DUNAGAN 
DISTRICT COURT CLERK 
by QJLSLXXJLQ. U a ^ A ^ - Y ^ 

deputy 

NOTE: 

This summons does not require you to see, telephone or write to the District 
Judge of the Court at this time. 

I t does require you or your attorney to f i l e your legal defense to this case in 
writing with the Clerk of the District Court within 30 days after the summons is 
legally served on you. If you do not do this, the party suing may get a Court 
Judgment by default against you. 



ED HARTMAN 
President P-°. B ° * 3 6 9 9 0 

Manana Gas, Inc. Albuquerque, New Mexico 87176 

Realtor TELE: (505) 884-4863 (O) 

Certified Public Accountant (505) 884-4945 (H) 



W F I LEU 
DISTRICT COURT 

SAN JUAN COUNTY. 

FEB 14 8 42 RH 'BE 

STATE OF NEW MEXICO > /iO)^4I> OF SAN JUAN 

IN THE DISTRICT COURT 

FLORA VISTA WATER USERS 
ASSOCIATION, 

Plaintiff, 

vs. No. CV 86-0615^-^ 

MANANA GAS INC, and EL PASO 
NATURAL GAS COMPANY, 

Defendants. 

COMPLAINT TO RECOVER DAMAGES 
FOR PROPERTY DAMAGES 

COMES NOW, the Plaintiff, by and through i t s attorney, 

Richard L. Lougee, and for i t s cause of action against the 

Defendants herein alleges and states as follows: 

1. That Plaintiff i s , and at a l l times material hereto 

was, a New Mexico corporation formed in accordance with the 

provisions of Sec. 73-5-2 et seq. NMSA 1978. 

2. That the Defendant Manana Gas Inc. is, and at all times 

material hereto was, a New Mexico corporation formed under the 

laws of that state. 

3. That the Defendant El Paso Natural Gas Company is, and 

at a l l times material hereto was, on information and belief, a 

Texas corporation formed under the laws of that state. 



4. That the events which give r i s e to t h i s Complaint 

occurred i n the County of San Juan, State of New Mexico. 

5. That the P l a i n t i f f operates, and at a l l times material 

hereto has operated, an approved community water system for the 

F l o r a V i s t a area l o c a t e d a p p r o x i m a t e l y h a l f w a y between 

Farmington and Aztec on U. S. Highway 550. 

6. That i n January of 1980, a gas well owned and operated 

by the Defendant Manana Gas Inc. was d r i l l e d i n u n i t M (SW/4 

SW/4) of Section 24, Township 29 North, Range 11 West i n the 

v i c i n i t y of P l a i n t i f f ' s water system as aforedescribed. 

7. That the gas well aforedescribed i n paragraph 6 above, 

more p a r t i c u l a r l y the Mary Wheeler No. 1-E, was placed i n ser

vice in July 1980, with the natural gas being received by the 

Defendant El Paso Natural Gas Company via a p i p e l i n e at the 

s i t e . 

8. That on February 24, 1983, P l a i n t i f f discovered that 

one of i t s water wells was contaminated with o i l and grease and 

said well was taken out of service. 

9. That P l a i n t i f f has since learned that i t s entire s i t e 

is contaminated and cannot be used for the production of domes

t i c water. 

10. That, on i n f o r m a t i o n and b e l i e f , the cause of the 

aforedescribed contamination is a leak i n an unlined slush p i t 

owned and operated by the Defendant Manana Gas Inc. at the Mary 

2 



Wheeler No. 1-E site. 

11. That, on information and belief, a further cause of 

the aforedescribed contamination is an improperly maintained gas 

dehydrator owned and operated by the Defendant El Paso Natural 

Gas Co. Inc. at the aforedescribed site. 

12. That as a result of the Defendants' negligence as 

aforedescribed in failing to care for and maintain their equip

ment, the P l a i n t i f f has suffered and w i l l continue to suffer 

damages in an amount to be proven at t r i a l . 

WHEREFORE, Plaintiff prays judgment against the Defendants 

herein: 

1. For compensatory damages in an amount to be proven at 

t r i a l . 

2. For consequential damages in an amount to be proven at 

t r i a l . 

3. For i t s attorney's fees and costs 

4. For such other and further r e l i e f as the Court deems 

proper. 

RICHARD L. LOHGEE 
Attorney for Plaintiff 
108 N. Orchard, Ste. 201 
Farmington, NM 87401 
(505) 327-5281 
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VERIFICATION 

STATE OF NEW MEXICO) 
; g S 

COUNTY OF SAN JUAN ) 

BERT BARNS, af ter f i r s t being duly sworn upon his oath 

states: That he i s the President of F lora Vi s ta Water Users 

Association, the P la in t i f f in the above entitled cause; that he 

has read the foregoing Complaint and believes the contents 

contained therein to be true and correct. 

BERT BARNS 

On this |3 day of ^ L / i A A A J 1 9 b e f o r e me 
personally appeared BERT BARNS to me known to T>e the person 
described in and who executed the foregoing document, and 
acknowledged that he executed the same as his free act and deed. 

My Commission Expires: 

4 
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%0 \3^r- "Ŝs - 7̂ 77 
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50 YEARS 

TONEY ANAYA 
G O V E R N O R 

S T A T E O F N E W M E X I C O 

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

February 7, 1986 

1935 - 1985 

P O S T O F F I C E B O X 2088 

S T A T E L A N O O F F I C E B U I L D I N G 

S A N T A F E . N E W M E X I C O 87501 

(505) 827-5800 

MEMORANDUM 

TO: ADDRESSEES 

FROM: DAVID BOYER, HYDROGEOLOGIST 

SUBJECT: CORRECTION FOR GAS WELL LOCATION 

The location of the Mary Wheeler Well No. 1-E gas well was incorrectly 
given on page 2 of the report entitled "Progress Report on Flora Vista 
Contamination Study, January 1986", which was recently sent to you. The 
correct location i s Unit M of Section 23, Township 30 North, Range 12 
West. A corrected page 2 i s enclosed as a replacement page. I 
apologize for any inconvenience this error may have caused. 

Enc. 



average delivery in 1983 of about 100,000 gpd. The system was placed in 

service in 1981 with two wells each with pump capacities of 60-70 

gallons per minute (gpm). 

In January, 1980, a gas well owned by Manana Gas, Inc. of 

Albuquerque was drilled in unit M (SW/4 SW/4) of Section 23, Township 30 

North, Range 12 West. The well, Mary Wheeler No. 1-E, was placed in 

service in July, 1980, with the natural gas being received by El Paso 

Natural Gas via a pipeline at the site. 

Manana f a c i l i t i e s at the site include the well, an oil-water separator, 

a fiberglass tank (capacity approximately 120 barrels) holding produced 

water and same o i l from the separator, an o i l tank for storing o i l 

produced with the gas and a tank drain p i t for discharging water 

separated from the o i l (now replaced with a small fiberglass tank). A 

reserve (mud pit) and a blowdown p i t were both likely present at one 

time but have been covered over. The original fiberglass tank was 

replaced with a second identical tank in early 1983 due to discovery of 

a leak. El Paso Natural Gas f a c i l i t i e s include a gas dehydrator, a 

dehydrator p i t with a 55 gallon drum serving as a collector, and a gas 

meter house. 

The entire site occupies an area of approximately 220 x 75 feet and 

is located northeast of water supply well Sl. Distances from the water 

v/ell to the fiberglass produced water tank, gas well, and dehydrator p i t 

are 235 feet, 255 feet, and 285 feet, respectively. Figure 1 shows the 

relationship of the various o i l and gas f a c i l i t i e s to the water wells. 
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50 YEARS 

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

S T A T E O F N E W M E X I C O 

1935 - 1985 

TONEV ANAYA 
P O S T O F F I C E S O X 2088 

S T A T E L A N O O F F I C E B U I L D I N G 

S A N T A F E . N E W M E X I C O 87501 

(505) 827-5800 

February 5, 1986 

Mr. Ed Hartman 
Manana Gas, Inc. 
P.O. Box 36990 
Albuquerque, NM 87176 

Dear Mr. Hartman: 

At the request of the Flora Vista Water Users Association and their 
consultants, Brewer & Associates, the Oil Conservation Division (OCD) 
has performed ground water quality sampling and made hydrologic 
measurements i n the v i c i n i t y of a community water supply well (Sl) that 
was contaminated with o i l and grease i n February 1983. A possible 
source of this contamination may have been produced water and/or other 
fluids that could have been released to the subsurface from the Mary 
Wheeler No. IE gas well (M-23-30N-13LW) and/or attendant f i e l d processing 
equipment at the si t e . A progress report of the investigation with the 
results available to date i s being provided to you and to El Paso 
Natural Gas Company. The OCD plans to make additional measurements and 
collect further data through the f a l l of this year. 

Two samplings of fluids from Manana's produced water tank were taken one 
each i n September and October, as part of the study. On both occasions, 
I understand that the OCD Aztec D i s t r i c t Office notified your local 
representative as to the day and approximate time of day of the 
sampling. However, no Manana representative was present for either 
sampling. 

I f you have any questions regarding this report, or planned future work, 
please contact me at the above address, or by telephone at 827-5812. 

Sincerely, 

DGB/dp 

cc: R. L. Stamets, OCD Director 
Frank Chavez, OCD Aztec D i s t r i c t Office 
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50 YEARS 

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

S T A T E O F N E W M E X I C O 

1935 - 1985 

TONEY ANAYA POST OFFICE SOX 2088 
STATE L A N D OFFICE BUILDING 
SANTA FE. N E W MEXICO 87501 

i505) 827-5800 

February 5, 1986 

Mr. Howard Reiquam, Ph.D., Director 
Environmental Affairs Dept. 
El Paso Natural Gas Co. 
P.O. Box 1492 
El Paso, Texas 79978 

Dear Mr. Reiquam: 

At the request of the Flora Vista Water Users Association and thei r 
consultants, Brewer & Associates, the O i l Conservation Division (OCD) 
has performed ground water quality sampling and made hydrologic 
measurements i n the v i c i n i t y of a community water supply well (Sl) that 
was contaminated with o i l and grease i n February 1983. A possible 
source of this contamination may have been produced water and/or other 
fluids that could have been released to the subsurface from the Mary 
Wheeler No. IE gas well (M-23-30N-1JUV) and/or attendant f i e l d processing 
equipment at the si t e . A progress report of the investigation with the 
results available to date i s being provided to you and to Manana, Inc. 
The OCD plans to make additional measurements and collect further data 
through the f a l l of this year. 

I f you have any questions regarding this report, or planned future work, 
please contact me at the above address, or by telephone at 827-5812. 

DGB/dp 

cc: R. L. Stamets, OCD Director 
Frank Chavez, OCD Aztec D i s t r i c t Office 



50 YEARS 

S T A T E O F N E W M E X I C O 

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

1935 - 1985 

TONEY ANAYA 
G O V E R N O R 

January 31, 1986 

P O S T O F F I C E B O X 2088 

S T A T E L A N O O F F I C E B U I L D I N G 

S A N T A F E . N E W M E X I C O 87501 

(505) 827-5800 

Mr. Bert Barnes, President 
Flora Vista Water Users 

Association 
P.O. Box 171 
Flora Vista, NM 87415 

Mr. Richard P. Cheney, 
Vice President 
Lawrence A. Brewer & 

Associates, Inc. 
P.O. Box 2079 
Farmington, NM 87401 

Gentlemen: 

The New Mexico Oil Conservation Division (OCD) has completed a report on 
the a c t i v i t i e s through January, 1986, of this Division and the 
Environmental Improvement Division (EID) regarding the contamination 
investigation of Flora Vista Water Well No. 1 (Sl). This well, which 
was contaminated by o i l and grease i n early 1983, has been out of 
service since that date. OCD ac t i v i t i e s i n 1985 included ins t a l l a t i o n 
of five monitoring wells, sampling of water quality from these wells and 
other ground water at this location, and measurement of water levels to 
determine ground water direction and rate of flow. EID supplied 
material and staff to assist i n well ins t a l l a t i o n . 

The OCD report i s enclosed with t h i s l e t t e r but i t s major conclusions 
and recommendations for further study are summarized below: 

1) No verifiable contamination was detected i n 1985 i n 
either the unused water supply wells or the monitor 
wells except for low level contamination detected 
i n samples taken within 24 hours of cleaning the well 
with an a i r compressor. The latest sampling for which 
results are available (October 1985) did not detect 
hydrocarbons either i n the monitor wells or i n a 
composite of the water wells currently supplying 
the system. 

2) Methane at concentrations 1200 times ambient levels 
was detected i n the monitor well closest to the gas 
well i n August. The source i s l i k e l y the decay of 
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January 31, 1986 

shallow buried organic material. The gas well i t s e l f 
i s not a l i k e l y source of methane since i t has 227 
feet of surface casing cemented back to the surface. 

3) Ground water movement i n the v i c i n i t y of the monitor 
wells i n f a l l 1985 - winter 1986 was towards the river 
and away from the currently used water supply wells. 
The flow has a seepage velocity range of 3 to 4 feet 
per day. 

4) Based on the available information, the produced water 
tank at the Manana Mary Wheeler IE gas well, the gas 
well i t s e l f , and the dehydrator p i t are a l l l i k e l y to 
have been within the zone of influence ("cone of 
depression") of the pumping Sl well at the time the 
water well was contaminated i n February 1983. Actual 
pumping rates and pumping cycle information at the 
time of contamination would better define the extent 
of pumping well influence. 

5) The estimate of travel time for unretarded soluble 
contaminants to have moved from the v i c i n i t y of the gas 
well to the pumping water well i s approximately 100 days. 

6) The rate of ground water movement i s such that a 
single plume of contaminated produced water originating 
i n the v i c i n i t y of the gas well i n 1983 has now moved 
beyond the water well. 

7) Because of the passage of time, water pumped from 
well Sl would not show contamination unless a zone 
of residual o i l saturation i s present at or near the 
produced water tank or other f a c i l i t i e s . 

8) To determine the presence and concentrations of any 
residual o i l between the site of the leaky p i t and 
well Sl, exploration digging with the backhoe i s 
recommended, followed by sampling. I f o i l i s found, 
capture of soluble constituents i s again a possibility 
and well No. 1 (Sl) may again evidence contamination 
i f pumped continually. 

9) The OCD intends to measure water levels and sample 
water quality of the monitor wells and other 
available wells through at least the f a l l of 1986. 

10) Well S5 should be capped to prevent introduction 
of contaminants. However, both wells Sl and S5 
should have caps that allow for access for periodic 
water level measurements, water quality sampling, 
and pumping i f necessary. 
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11) An aquifer test using well Sl as the pumped well 
should be performed for at least 72 hours at a 
rate of 60 gpm or at the rate the well would 
be pumped i f put back i n service. This test would 
determine accurate aquifer parameters and detect 
any contamination i n the immediate v i c i n i t y of 
the well. 

12) Since well S5 i s at a distance greater than 500 
feet from the gas well and out of the direct 
path of ground water flow, i t i s unlikely that 
pumping S5 w i l l cause capture of any remaining 
contaminants from the gas well. To test this 
assumption, additional flow calculations should 
be made before placing back i n service. 

13) Sampling of individual pumping water supply wells 
for purgeable aromatic hydrocarbons should be 
performed on a regular basis. For convenience, 
a sampling schedule identical to that required 
for t o t a l trihalomethanes i s i n i t i a l l y suggested. 

The OCD would l i k e to schedule a 72-hour aquifer test i n March using 
well Sl. Since we do not have a pump or a water flow measuring device, 
any assistance the Association could provide would be appreciated. 
A flow device could either be a calibrated in-line meter, o r i f i c e weir, 
or other accurate device. The pump should have a valve to control 
discharge so that a constant rate i s maintained. Also, a pipe or hose 
w i l l be needed to divert the water away from the monitor wells to 
prevent recharge. I f these items can be obtained, the test can be 
performed. 

The attached report and the proposed work represent a substantial 
commitment of time and e f f o r t by the three-person staff of the OCD 
Environmental Bureau. I hope that the information we have provided, and 
that which we w i l l provide over the next eleven months, w i l l be useful 
i n any action you take to resolve the matter. 

IB 
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I f you have any questions regarding th i s l e t t e r or the report, please 
contact me at 827-5812. 

DGB/dp 

Enc. 

cc: Paul Biderman, Secretary EMD 
R. L. Stamets, Director OCD 
NM OCD, Aztec D i s t r i c t Office 
NM EID Water Supply Section 
NM EID Ground Water/Hazardous Waste Bureau 
NM EID, Farmington Field Office 

DAVID G. BOYER, ' ' 
Hydrogeologist 
Environmental Bureau Chief 



9 STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION IJ 

BRUCE KING 
GOVERNOR 

LARRY KEHOE 
SECRETARY 

December 26, 1979 POST OFFICE BOX E'_J88 
STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO B75Q1 

1505) 827-2434 

Manana Gas, I n c . 
P. O. Box 145 

Farmington, New Mexico 87401 

A t t e n t i o n : Ed Hartman 

A d m i n i s t r a t i v e Order NSL-1125 

Gentlemen: 
Reference i s made t o your a p p l i c a t i o n f o r a non

standard l o c a t i o n f o r your Mary Wheeler Well No, 1 E t o be 
lo c a t e d 892 f e e t from the South l i n e and 624 f e e t from the 
West l i n e of Section 23, Township 30 North, Range 12 West, 
NMPM, Basin Dakota Pool, San Juan County, New Mexico. 

By a u t h o r i t y granted me under the p r o v i s i o n s o f 
Rule 3 of Order No. R-1670-V, the above-described unorthodox 
l o c a t i o n i s hereby approved. 

S i n c e r e l y , 

JOE D. RAMEY, 
D i r e c t o r 

JDR/RLS/dr 

cc: O i l Conservation D i v i s i o n - Aztec 
O i l & Gas Engineering Committee - Hobbs 
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i 5 A N T A F E / 
F I L E / 

' l i . S . G . S . 

L A N D O F F I C E 

O P E R A T O R / 

NEW MEXICO OIL CONSERVATION COMMISSION 

FCR <?0 DAYS UNLESS 

DRILUNG CCt/MZNCED, 

Form C - 1 0 1 
R e v i s e d 1-1-65 

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK 

SA. I n d i c a t e T y p e o f L e a s e 

STATE 1 1 FEE 

5. State O U & Gas L e a s e N o . 

l a . T y p e o f Work 

b . T y p e o f We l l 

O.L f~] 
W E L L I I 

7. U n i t Agreemen t Name 

DRILL 

CAS 
W E 

DEEPEN • 
S I N G L E 

ZONE • 

PLUG BACK 

M U L T I P L E 
ZONE 

• 

• 
8. Farm or L e a s e Name 

Mary Wheeler 
2. Name of Opera tor 

Manana Gas, I n c . 
9. W e l l N o . 

1-E 
3. A d d r e s s o f Opera tor 

P. O. Box 145, A l b u q u e r q u e , N . M . 87401 
10. F i e l d and P o o l , or Wi ldca t 

B a s i n Dakota 

21. Elevations (Show whetherDF, RT, etc.) 

5483 GL 
21 A . K i n d & Sta tus P l u g . B o n d 

B l a n k e t 
2 I B . D r i l l i n g C o n t r a c t o r 

Four Corne r s D r l g 
22. A p p r o x . D a t e Work w i l l s t a r t 

December 31, 197$ 
23. 

PROPOSED CASING AND CEMENT PROGRAM 

SIZE OF HOLE SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT EST. TOP 
12% " 8 5 / 8 " 2 4 # 2 0 0 150 S u r f a c e 
7 7 / 8 " 4 1 / 2 " . 1 0 . 5# 6 5 0 0 600 1 6 0 0 " „ 

Manana Gas, Inc. w i l l d r i l l a 6500 f t . Dakota t e s t w i t h r o t a r y toc 
Mechanical logs w i l l be run at TD. The Dakota formation w i l l be 
p e r f o r a t e d and hy d r o - f r a c t e d . A 10" 3000 p s i BOP w i t h b l i n d and 
be o p e r a t i o n a l at a l l times w h i l e d r i l l i n g . A 6" 3000 p s i double cj^te^ i r ^ n ^ a ^ 
BOP w i l l be u t i l i z e d f o r completion. 

This i s an i n f i l l Dakota w e l l and the gas i s dedicated under the originaT"*~gas 
c o n t r a c t w i t h El Paso N a t u r a l Gas Company. 

DV cementing t o o l s w i l l be set at the base of the Point Lookout sandstone and 
at the base of the P i c t u r e d C l i f f s sandstone f o r a 3 stage cement j o b as f o l l o w s 

TD - 5350 with-250 sax - 4400" - 3200" w i t h 260 sax - 1900^ 1600" w i t h 65 sax 

I N A B O V E S P A C E D E S C R I B E P R O P O S E D P R O G R A M : IF PROPOSAL IS TO DEEPEN OR PLUG BACK, GIVE DATA OM PRESENT PRODUCTIVE ZONE AND PROPOSED NEW PRODUC
T I V E Z O N E . GIVE BLOWOUT PREVENTER PROGRAM, IF A N Y . 

he reby c e r t i f y tha t the i n f o r m a t i o n above i s t rue and c o m p l e t e to the b e s t o f my k n o w l e d g e and b e l i e f . 

/ / . -A / • 
S i g n e d _ Title . P r e s i d e n t D a t e . 1 2 / 1 7 / 7 9 

(This space for State Use) 

A P P R O V E D B Y J * * * * - ^ L . . ^ - ^ ' ^ V t ' 

C O N D I T I O N S O F A P P R O V A L , I F A N Y 

/ & d A / O O /•-

DEPUTY GIL & GAS INSPECTOR, DiSf. #3 DEC 1 8 

too c-



M'AM: or tirvj r/rxicn 
r.uqr.y ,.„o f/,r,u?.u_ ccPAiu.vitru 

O I L C O 11 SK IV V A T I O t J H I V I S I O N 
r o. no x ?on n , 

. r r i ' A ( L . N L W 14 l . X I CO 0 / - 0 1 
f o r n C - 1 0 ? 
f . c v l i c d J 0 - 1 - 7 8 

* A l l r l l . 1 # n , r « r ^ u » 1 f f " i n ' h » M j ' f l - i v d ^ r l f i 1 f t l i » J i r l l M i 

W . . | f J /o. 

Manana Gas Inc. Mary Wheeler # 1-E 
J r . l l L c l U T * . , f i l i o n 

23 
T n * / f i r . l i l f t 

30N 12W 
C o n n 1 y 

San Juan 
*>ct ' . ' j | I c i l I j i !.<>< . i l i o n 1.1 V k r l l : 

8 9 2 l " l l.r-n Ihf S O U t h l i n o a n i l 6 2 4 

5^83 
p r o d u c i n g f o r m a t i o n 

Dakota 

( r o l ( f i n 11,0 W p o t : 

P o o l 

Basin Dakota 
U o d l r f J l r t J A c - c o g o : 

32a ______ 
1. Outline tlic ucrcn^c dedicated lo die uubject well Ly colored jicncil or hnch.iic marks on tlic pl<il below. 

2. If more, thrm one lease is dedicated to the we l l , outline cacti and identify the ownership thereof (both ns to working 
interest nnd roynlt)'). 

3. If more than one lease of different ownership is dedicated lo the wc)!, hove thc interests of nil owners been consoli
dated hy communitization, unitization, force-pooling, etc? 

C29 Yen L~ZJ No If Answer is "yes" type of consolidation CnmiHimi t i nr) 

If answer is "no!' list lhe owners and tract descriptions which have uclually hcen consolidated. (Use reverse side of 
this form if necessary.) 

No allowable w i l l be assigned to lhe well until a l l interests have been consolidated (by communitization, uni t izat ion, 
forced-pool ing, or otherwise) or until a non-standard unit, e Iimi nat ing such interests, has been approved by thc D i v i si on. 

4-

\ 1 ... , ••..**- , i 

110 6*0 » 0 t w o i t r o I f \ o ; _ *o 

_ | a w _ _ a _ j j _ _ ^ » « _ _ ^ 1, 

1000 1900 t o c o 

______ 
• P Q 

CERTIFICATION 

/ hereby certify that f/ie informal ion con

tained herein it true one/ comp/cfc #0 the 

best of my Inow/td'ye one/ belief. 

N o m e 

Pres. 
Position 

Manana Gas, Inc 
C o m p a n y 

11/29/79 
D a t e 

( hereby certify thai the w«// location 

shown on this plat wot platted from jieid 

notes of octvot surveys mode by me or 

under rny 9 uptr vi s ion, and that the iem« 

f l tru* ond correct to tha i*« st of my* 

knowledge ond belief. 

November 29 r 1Q?9 
Dote S-r««)-_ / O " 

|U*vJlM-*i »*1 I ' f u l o > » K i n o ! r ^ i ^ l n c c f 

__n__/or L ' - i d f u t v p y o i 

N.M. #1161 
C c i 11 t i c a i * N o . 



D I S T R I O U T I O N 

S A N T A F _ 

F I L E 

I.S.G.S. 

L A N D O F F IC E 

I R A N S P O H T E H 
O I L 

G A S 

O P E H A T O n 

P R O R A T I O N O F F I C E 

Operalor 

o MKW M E X I C O O I L C O N S E R V A T I O N COMMISSION 

REQUEST FOR ALLOWABLE 
AND 

AUTHORIZATION TO TRANSPORT OIL AND NATURAL GAS 

rbf rr, C - 1 0 . 
SuperitJes (Jht C.-IIH nntl C-.'J,/ 
i:il«<.llvo 1-1-6'J 

,'0 - O ^ " - ^ 7 b < /3- . 

Manana Gas, Inc. .0...^ .. ; : ; , ' . i j ••• 
Address " ^ " V ' '! ' , :- " " 

Box 145, Farmington, Now Mexico 87401 (503) 325-3066 .'. 
Reeson(s) (or f i l i n g (Check proper box) 

New Well ^ X ] 

Recompletion \ } 
I ) 

C h a n g e I n O w n e r s h i p ] j 

Change ln Transporter of: 

Oi l Q Dry Gas Q 

Condensale [ | Caelnghead Gas | [ 

Other (Please explain) 

I f change o f o w n e r s h i p g ive name 
and address of p rev ious owner 

I I . DESCRIPTION OF WELL AND LEASE 
Lease Narne 

Ma r y Whee le r 
V.'ell No. 

1 E 
pool Name, Including Formation 

B a s i n - D a k o t a 
Kind of Lease 

State, Federal or Fee F e e 

Lease No. 

Location 

Unl l Letter 
M 892 peet From Tho S O U t h U n > Q n d 

624 _ „ _ West 
Feet From The 

Line of Section 23 Township 3 0 N Rnnrje 1 2 W NMPM, San Juan County 

HI. DESIGNATION OF TRANSPORTER OF OIL AND NATURAL GAS 
Noir.e of Authorizud Transporter of Oil [_J or Condensate } £ j 

The permian Corpora t ion 
N'crr.e of Authorized Transporter of Casinghead Gas or Dry Gas u 

E l P a s o N a t u r a l Gas C o m p a n y 

A'-dreos (Give addrets to which approved crpy of ihis form is to he sent) 

B o x 1 1 8 3 , H o u s t o n , T e x a s 7 7 0 0 1 
Address (Give address to whir,It approved copy of this form is to be sent) 

B o x 1 4 9 2 , E l P a s o , T e x a s 7 9 9 7 8 

If wel l produces o i l or l iquid a, 
give location of tanks. 

\ Unit 

M 

j Sec. 

1 23 

TTwp. Rge. Is gas actually connected? 

3 0 N! 12 M| No 
I f t h i s p r o d u c t i o n i s c o m m i n g l e d w i t h that f rom any other tease or poo l , g ive c o m m i n g l i n g order number: 

IV. COMPLETION DATA 
1 O i l Well 1 Gas Well 

Designate Type of Completion — (X) , | ^ 
New Well 1 Workover 1 Daepen 1 Plug Back 1 Same Hes'v. ' D i f f . Res'v. 

x I : ! : \ 
Date Spudded 

1 / 2 8 / 8 0 

Date Compl. Ready lo Prod. 

3 / 8 / 8 0 
Total Depth 

6488 
P .B .T .D . 

6441 
Elevallons (UF, RKB, RT. CR, etc./ 

5495 KB 
Name of Producing Formation 

Dakota 
Top Oil /Gas Pay 

6197 
Tubing Depth 

6198 
p«iorot!o„. 6 1 97_6202, 6210 -12 , 6240-44 , 6246-48 , 6 2 7 6 - 9 3 , 

6 3 1 5 - 2 1 . 6344 -46 . 6 3 6 2 - 6 5 . 6 4 1 0 - 1 2 . 

Depth Casing Shoe 

6484 
TUBING, CASING, AND CEMENTING RECORD 

H O L E S I Z E CASING 6. T U B I N G SIZE D E P T H SET SACKS C E M E N T 

12^- 8 5/8 227 390 
7 7 /P 64R4 1 3 72 

* ' / w '—' — fil Qfl 
f . .rw 

TEST DATA AND REQUEST FOR ALLOWABLE (Test must be after recovery of total volume of load oil and must be equal to or exceed top allow. 
Oil IVFLL Q k ' e f°r dtpth or be for full 24 hours) 

Date Fi rs t New Oil Hun To Tanks Date of Teat Producing Method (Flow, pump, fas lift, eic.) 

Length of Test Tubing Pressure Casing Pressure 

Actual Prod. During Test O t l - B b l a . Water* Bbls . J ° W 111980 | 
, j _ - r j A 

G A S W E L L 

V OIL COM. ouwi. i 
\ f.iST. 3 / 

Actual Prod. T e s t - M C F / D 

812 MCF, 829 AOF 
Length of Test 

3 Hours 
Bbls . Condennate/VMCF Gr?Kity ol Condensate^ 

Testing Mnt>od (pitot, back pr.) 

1 p o i n t 
Tubing pressure ( B h u t - i n ) 

1794 
Casing Presa J I B £ E h u t - i £ . ) 

1816 
Choks Size 

3 / 4 " 

VI. CERTIFICATE OF COMPLIANCE 

I hereby c e r t i f y thot the ru l e s and r egu l a t l ona of the O i l C o n s e r v a t i o n 
CommiBBlon have been c o m p i l e d w i t h and that the i n f o r m a t i o n g iven 
obove ie t rue ond comple te to the bent o f my knowledge and b e l i e f . 

(Signature) 

Vice President 

OIL CONSERVATI 

A P P R O V E D „ _ , . . / . ) 

B Y . 

SIGN 

7T=-

T I T L E . SUPERVISOR DISTRICT # 3 

T h i s fo rm ir* to be f i l e d In c o m p l i a n c e w i t h R U L E 1104. 
• I f t h l e la • reques t for a l l o w a b l e for a n e w l y d r i l l e d or deepened 

w e l l , t h U (orm muet be accompanied by • t a b u l a t i o n of the d e v i a t i o n 
tea t s t a k e n on the w e l l In accordnr.ee w i t h H U L E I I I . 

A l l s ec t i ons of t h l e form muet bo ( I l l e d out c o m p l e t e l y for a l l o w 
ab le on new and r ecomple ted w e l l a . 

F l l ! out on ly Sect lona 1, I I , I I I , and V I for chansea of owner, 
w e l l name or number, or t ransporter , or othsr auch change of c o n d i t i o n . 

c . r . i r j - . „ - . iMmA r«» . . - i . - . . . .1 i n « , . , i t t « i« 



S A N I A r J: 

v 11- a « 

u.v.c ,s. 
/ — 

L A J 4 D O F T I C E 

CT?r.R AT OR 

NOV/ MEXICO OIL CONSERVATION COMMISSION 

V/ELL CO^-ET ION OR RECOMPLETION REPORTED LOG 

,1. TYPE. OF WtL L 

1 . 

b. T Y P E OF C O M P L E T I O N 
HEW [ V 1 
WELL L i i J 

VJ on 

OVER 

'ELL l 1 WCLL£Z) DRY I | 

I I PLUC | I o i r r . I I 
[ •PEN I I BACK l _ J n r i v n . I I 

' , ' 1 . I i i ' i l c i l " ' I 'ype o( L 

'.. i i i ' l l i O i l f, l / i : l L«*J!i<? N o . 

7. U r . l l A . i r e e . s ' i i t I . n 

8. I 'arrr. or L e a s e f.'arr.e 

Mary Wheele r 
i . N'an.o ct Of e.-utor 

Manana Gas, I n c . 
; . Add I en a o f Opera to r ~ 

Box 145, F a r m i n g t o n , New M e x i c o 87401 325-3066 

9. Wen ::o. 

1 E 
10. r . o l i aivd p o o l , or V/ildc*:t 

B a s i n Dakota 
4, L o c a t i o n c f V/el l 

M 

W e s t L I M E 

892 Sou th 624 
„N1T LETTER LOCATED . FEET TROM THE LINE AND FEf T FHOK 

O F S E C . 23 T W P , 30 N Rr.E. 12 W , M , U San Juan 
l i . Da te Spudded 16. Date T .D. Beached 17. Date Corr.pl. (Heady in l'rod.) 18. Eiovatior.s (DT, HKH, KT, CR, etc.) 10. Elev. Cashinahead 

' 1 / 28 /80 2 / 9 / 8 0 3 / 8 / 8 0 5495 KB 5483 
2D. T o t a l D e p t h 

6 4 8 8 
2 1 . P l u g B a c k T . D . 

6441 
12. I f M u l t i p l e C o m p l . , H o w 

. Many 
2 3 . I n t e r v a l s , R o t a r y T o o l s 

D r i l l e d B y , „ „ 

1 • 0-6488 

C a b l e T o o l s 

• I . P r o d u c i n g I n t e r v a l s ) , ot t h i s c o m p l e t i o n — T o p , u o t t o m , Name 

6 1 9 7 - - 6412 Dako ta 

2 5 . Was D i r e c t i o n a l Survey 
Mad e 

No 
3. T y p e E l e c t r i c and O the r L c c j s R u n 

E S - I n d , G R - C a l i p e r — C N L - D e n s i t y 
27 . Was V.'ell Co red 

No 
C A S I N G R E C O R D (Repor t o i l s t r i ng . * set in w e l l ) 

C A S I N G S I Z E W E I G H T L B . / F T . D E P T H S E T H O L E S I Z E C E M E N T I N G R E C O R D A M O U N T P U L L E D 

8 5/8 24 227 12k 390 sx none 
1 0 . 5 6484 7 7 /8 1372 sx none 

. L I N E R R E C O R D 

S I Z E T O P B O T T O M S A C K S C E M E N T S C R E E N S I Z E D E P T H S E T P A C K E R S E T 

2 3 / 8 6198 n o n e 

T U B I N G R E C O R D 

I. Perforation Record (Interval, size and numberj 

,197-6202, 6210-12 , 6240-44 , 6246-48 , 
1276-93, 6 3 1 5 - 2 1 , 6344-46 , 6362-65 , 
4 1 0 - 1 2 . 

32 . ACID, SHOT, FRACTURE, CEMENT SQUEEZE, ETC. 

D E P T H I N T E R V A L 

6197-6412 
A M O U N T A N D K I N D M A T E R I A L U S E D 

1500 g a l s H C I . , 91000 g a l 
w a t e r , 55 ,500 l b s sand 

PRODUCTION 

:ie Firs t Production Production Method (l-'ltming. t:ns l i f t , pumpini; — Size and type pump) 

1 p o i n t back p r e s s u r e 
Well Status (I'ri'd. nr Shut-in) 

s h u t i n 
t o o( T e s t 

3 / 8 / 8 0 
ow T u b i n g P r e s s . 

I . 1794 3 . 1 . 1816 

H o u r s T e s t e d 

3 
Casing . P r e s s u r e 

C h o k e Slr.e P r o d ' n . l or O H - B b l . 
T o s t P e r i o d 

_3/4 I > 

( j . i s - M C T Writer - H b l . 

C a l c u l a t e d 2 1 - C i l - B b l . 
Hour H a t e ! 

Disposition of CMS (Sold, used for furl, vented, ft'-.) 

^X2K"MCF 
Water - B b l . 

. L i s t o l A t t a c h m e n t s 

Cas — O H Ha t i o 

_ ., 1 1 

l hereby f i i n j ) l/uil the information slmwn on I.nth ,\ide.s oj this form is true and complete In the liesl oj my A ;i>ni ^lif-V^iiti^-tjt/j^^., ii 

S I G N E D TITLF. V i c e P r e s i d e n t DATE" 

HI 



N E W M L ' X I C O O I L C O N i i f - R V A T I O N COf /S ' ,351 O W F o r m s ' - n 2 

•MULTIPOINT A ^ O N u " POINT HACK PRESSURE T E ^ T O R GAS WELL " " 7 ° *" 1" 6 5 

T y j . o ' i c r t 

f j3 Initial •Annua l • 
1 est 

3 / 8 / 8 0 
-. -

Cen.pany 

Manana Gas, I n c . 

Cor.: I ' d l o n 

E l Paso N a t u r a l Gas Company 
T o o l 

Ba s i n 
F or.-T/Jllci. 

Dako ta 
; : . - : l t . -

Corv.plo ' . lon Pa t e 

2 / 2 9 / 8 0 
T o t a l L V p ' . l i 

6484 
I ' luT, liar.;-. T D 

6441 
i J - ' v i t t o n 

5483 CH 
i a:.-, or L e c s e I . ' i ; ; . . . . 

Mary Wheele r 
Csg. SiZ',-

4 . 500 
V . l . 

10 . 5 4 . 052 
s n At 

6484 
pe r 1 r - t i o n n : 

F r o m 6 1 9 7 T o 6 4 1 2 

V.'ell N o . 

1 E 

2 . 3 7 5 

V . l . 

4 , 7 

rl 

i . 995 

Set A t 

' 6198 

P c : f o r c . ; i : s i r , : 

r , o m Open eTftded 
U n i t So.-. ' l w p . Pg r . , 

M-23-3 0N-12W 
T y r e W e l l - S i m i l e — I ' f o H e n h o a d _ O . O . or G . O . I . ' . u i t l p i o 

S i n g l e 
Pac i .o r Set A l 

none 
C o u n t y 

San Juan 
P f o ^ u c l n q T h r u R e s e r v o i r Tc r r .p . *F Muun A n n u a l T e m p . *F 

Tubmnq _ e 

l i a r o . P r e s s . _ P a 

12 

S'.otc 

New Mexico 
Gq 

0 . 730 
FLOW D A T A 7 ' JGING D A T A i CAS! KG D A T A 

c l 

F l o w 
NO. 

Prove r O r l l l c e P r e s s , 

p . S . I . 7 . 

UKf. T e m p . 

' F 

P r e s s , 

p . s . i . q . 

T ie r . p. 

•r 
P r e s s , 

p . o . l . g . 

Ter r .c . 

• r 
c l 

F l o w 

SI 1794 1 8 1 6 8 d a y s 
1. 2 " 7 5 60 65 301 3 H n n r s 
2. 

3. 

4. i 

5. i 
R A T - i O F F L C V - C A L C U L A T E . ' 

NO. 

C o e f f i c i e n t 

(24 H o u r ) 

P r c n s u r c 

P m 

Flo-.v T e m p . 

F a c t o r 

F t , 

G r a v i t y 

P a r t e : 

Super 

Co.T.;:rcr.s. 

P a t t o r , P p v 

Rale- o f F l o w 

C , l - ' c l d 

1 12 ?fi5 72 1 , 01.1 812 
2 

3. 

5. 

NO. 

3. 

4 . 

T r - m p . " R 

_ U M 8 . ̂ ^ L = U 4 1 ^ 5 8 4 
N-O i 1 .'v. rw

J I P,:' - i,,-' 

Car- L i q u i d H y d r o c n r . - o n H a l l o 

A . P . I . C.ru.-I'.y cd 1.1 -u!d Hydrcca. - i -en 

S p e c i f i c G r a v i t y f e p a r a t o r Gar. 

. Mcf ' 'sol . 

Ce.-. 

C . - i l l c a l I -rer s e rc 

C r i t i c a l T e m p e t a t u r o ^ 

1 X X X X X 

p . r , . i . A . P . C . I . A . 

n H 



Form 23-119 (Rev. 4-73) o EL PASO NATURAL GAS COMPANY 
POST OFFICE BOX 990 

FARMINGTON, NEW MEXICO 

NOTICE OF GAS CONNECTION DATE July 21, 1,980 

THIS IS TO NOTIFY THE OIL CONSERVATION COMMISSION THAT CONNECTION FOR PURCHASE OF 

GAS FROM Hacana Gas, Inc . 

93-151-01 
Meter Code 

Basin Dakota 

Operator 

72501-51 
Site Code 

Date 

AOF 

Mary Wheeler ffl-E 
Well Name 

M 23-30-12 

Pool 

WAS MADE ON J u l y 1 5 - 1 9 8 0 

829 

Well Unit S-T-R 

E l Paso Natural Gaa Company 
Name of Purchaser 

FIRST DF1 IVFRY J" ly 16. 19SO 
Date 

CHOKE 
812 

w •i/-HT,C-j r-,,7 

„ . Farmington 
cc: Operator 

Oil Conservation Commission 
Proration — El Paso 

E l Paao Natural Ga3 Company 
Purchaser _̂  , 

Charics ;.. 1 r.omas 

Representative 

Assistant Chief Dispatcher 
Title 



CONTINUED BASIN DAKOTA IPPURATED GAS) ft PAGE 10? 

OtC YR-PROI) MP ACCIH. 

S W MUUNOS COM 
IC 229N14W CAS 

U I I . 
WAT 

TWIN Ml'UNOS 
I O 2 5 3 0 N H W CAS 

U I L 
WAT 

E 1H2530NMW GAS 
O I L 
MAT 

CURTIS J . L I T T L E 
FEDERAL COM 
R 2M1223N13W GAS 

U I L 
FEDERAL 2 11 

2UU28N11W GAS 
O i l 

COMPANY TOTAL 

2 1 * 265 661 456 108 221 186 1 19 47 6 NONE 2483 1114767 
7-10 

2 8 45 20 10 10 5 2 5 5 5 1 1 7 

1114767 
7-10 

1 + 00 
9 
5 

1699 
20 
5 

17 70 
21 
5 

166 5 
29 
5 

705 
1 1 
20 

1942 

20 

2070 

20 

1927 
4 

20 

1280 
1 

20 

886 
1 

20 
7712 
108 

974 
13 
15 

8512 
119 

902 
2 

15 
2929 

20 
10 

17220 
1 1 1 
170 

19153 
247 
10 

11578 71 
1*4 76 

19153 
24 7 

297 
52663 

12* 

331 
*56B2 

133 

3 90 
594 79 

2 07 

444 
57910 

152 

130 
53448 

157 

299 
548 14 

1 72 

420 
56068 

217 

552 
56368 

217 

665 
79776 

166 

746 
80618 

175 

743 
79328 

158 

654 
820 71 

173 

587 1 
7S8275 

2051 

174514 
2 7411)14 5 

» * * • # « * » • * * » * » * » • * * • • * • * « * * • • * » « » * « * # * * * * • * * # • 

5186 
66 

4573 
41 

5087 
50 

3956 
46 

5470 
69 23 

5516 
41 

3909 
30 

4026 
34 

4236 
37 

4326 
26 

2973 
21 

49258 
48* 

6B491 
779 

LAST PROD. DATE 12/78 U 390789 
2*1*5 

5 1 8 ^ 4573 soi? 3956" 5*7? 
23 55ll 30 

3909 40?6 42U 4 3 l & 29?3 
484 

49258 
29974 

453780 

LIVELY EXPLORATION CO. * • * » * « * 
LIVELY 

1 I 2 7 2 8 N 8W GAS 1074 659 8 30 634 587 517 675 50* 6 16 8 16 6 35 837 8394 210075 
OIL 12 23 19 15 20 13 12 12 20 16 9 16 187 1291 
WAT 8 8 8 8 8 7 7 8 7 a 8 8 93 

2E2128N aw GAS 4475 *566 *313 42 53 4117 3963 * 0 8 l * 1 3 * 4106 * i 39 4361 3954 50467 660626 
OIL 31 20 22 18 *0 7 1 19 50 50 22 280 5781 
MAT 9 9 9 9 9 8 8 9 7 9 9 9 10* 

3N 929N ew GAS 6787 7*54 7801 7015 6550 63 51 6818 6097 6323 6*60 6*01 6801 80858 927712 
OIL 129 
wAT 6 6 6 16 6 6 6 6 5 6 6 6 71 

401429N ew GAS 1155 1735 1369 1013 1170 966 1061 9 7 1 1000 1001 105* 1167 13662 250756 
2 1 

WAT 5 5 5 5 5 * 4 5 * 5 5 5 57 
5P 129N 9W GAS 2 26 358 598 396 4 86 *70 *31 366 401 3732 58535 

GIL 
2 26 

610 
WAT * 5 5 1 * 

6G3029N BW GAS 2395 2160 2517 2496 2 5 7 * 2*28 2553 2587 2*18 2*23 2192 2326 29069 389912 

WAT 5 5 5 5 5 5 5 5 5 5 5 5 60 
Y 7E3530N ew GAS 2026 21 12 21*9 2170 2056 1065 1080 167 2 9 * 20B6 15205 25*789 

WAT 6 6 6 6 6 6 6 6 6 2 56 
8N1229N flu GAS 770 8 75 1038 859 871 813 934 796 763 799 685 779 998 1 166716 

OIL 
8 75 1038 859 871 813 

** WAT 6 6 6 6 6 5 5 6 6 6 5 5 68 
90 329N 8* GAS 3020 17*3 1777 1055 7 2 * 850 970 667 616 625 544 1092 1368 3 17562 5 

10F1729N 8N GAS 3120 2795 2968 2812 3222 302* 3131 3082 3056 3082 2972 308* 361*8 391553 
320 

WAT 10 10 10 9 10 9 9 10 10 10 10 10 117 
1111628N 8W GAS 2830 2522 2395 2519 2509 2270 1687 2 5 2 * 2080 3102 2111 2203 28752 3215*8 

OIL 22 16 35 6 38 15 * 2* 18 25 17 18 238 * 7 6 1 
WAT 5 5 5 5 5 * * 5 5 5 5 5 58 

12L3628N ew GAS 138S 860 1767 1224 1*01 7*0 87* 1092 1125 861 1388 1122 13 842 1809*1 
OIL 1 2 10 

1224 
3 7 23 1 8*0 

WAT 10 10 10 10 10 9 5 7 7 10 10 10 108 
13A1828N BW GAS 3206 3137 2876 2777 2821 2463 3*0* 2325 2931 3*72 2865 2 7 2 * 35001 392137 

O U 14 26 21 17 1 * 15 10 20 20 25 19 17 218 2078 
WAT 5 5 5 5 5 5 5 * * 5 5 5 58 

16L2029N 9K GAS 1033 570 76* 9*1 913 8*0 1014 766 9 0 * 9*7 6*5 617 1015* 115352 
OIL 5 1 1 6 5 1 2 5 26 54* 

17P 126N ew GAS 2 1 * * 1911 21 36 20*8 2006 1918 2321 1873 133* 1B66 1871 1652 23080 1357*1 
• I L * 1 *6 57 36 53 3* 46 * 1 *5 *0 52 37 528 5193 
UAT 6 6 6 6 6 5 5 6 3 6 6 6 67 

181 126N 8W GAS 1909 1096 2011 1*27 1817 1750 1917 1702 15*7 205* 1799 1961 20990 203576 
OIL 19 i l 5 2 27 2 1 23 19 27 2* 27 22 229 3331 
WAT 6 6 6 6 6 5 5 6 5 6 6 6 69 

19C1226N 8W GAS *787 4214 3*07 *387 3166 *340 *269 *165 *178 3329 3825 258* 46657 539*76 
OIL 62 57 55 50 5* *5 55 57 52 31 7* 3 595 8639 
WAT 15 15 15 18 1 * 16 17 15 15 15 15 15 185 

20P1226N ew GAS 2793 2 5 5 * 2722 2620 2707 2*49 24*5 2*31 2533 2502 2811 2 7 * * 3131 1 306862 
OIL 31 29 27 26 28 27 32 26 35 31 28 28 3*8 5520 
WAT 5 5 5 5 5 4 * 5 5 5 5 5 58 

21L3127N 7W GAS 2809 2106 19*9 1818 20*5 1901 1836 2287 2062 2060 1607 1800 2*288 23*079 
OIL 23 25 18 20 23 7 * 20 23 23 21 9 221 2793 
WAT 5 5 5 5 5 * * 5 5 5 5 5 58 

25L2930N ew GAS 1262 1384 1237 1200 1292 1*05 13 * * 1090 1022 127* 9 7 1 1372 1*853 11 7 8 0 * 
WAT 5 5 5 5 6 * 5 5 5 5 5 5 60 

26N 729N 8W GAS 1096 672 768 813 869 8*9 891 906 722 972 759 795 10112 81912 
WAT 8 8 8 8 8 7 7 8 8 8 a 8 9* 

27P1B28N ew GAS 3335 3515 30 7* 3032 3 0 9 * 27 32 23*1 2228 313* 3174 3122 3316 36097 343855 
OIL 17 14 10 29 1 2 19 23 19 2* 26 8 192 172 8 

30M2030N 9W GAS 2 7 8 * 2*55 310* 31*6 2*32 2326 2881 1947 2710 2874 2503 2893 32056 2 2 6 3 9 1 

LIVELY COM OIL 5 

14K3630N ew GAS 1630 1423 1623 1**2 158* 1*05 1*39 1363 1*63 1433 1118 1*80 17*03 206365 
WAT 5 5 5 5 5 * * 5 5 5 5 5 56 15H3230N 8W GAS 18*2 15* * 1755 1602 1696 16*7 1662 1647 158* 1669 1**3 17*0 198 31 2676', 1 
WAT 5 5 5 5 5 * * 5 5 5 5 5 5'8 

COMPANY TOTAL Bit 283 270 2 80 225 306 196 208 ,2*2 278 2 89 323 185 3085 46919 
GAS 59670 54062 56350 53559 52581 *96 10 5 2 0 2 * *7837 * 8 9 9 1 5 3 451 48048 496*3 625796 7252010 
WAT 135 135 135 137 135 121 119 131 122 135 133 131 15/1 

1II230NI4W GAS 
OIL 

2H 130N14W GAS 
OIL 

SCHUMACHER 
3E1330N10W GAS 

COMPANY TOTAL OIL 

87 

96* 

1992 

1892 

1821 

14 25 

1856 

1540 

LAST PROD. DATE 08/79 

1292 
165 
3 70 
60 

1763 

571 

1610 

2183 

1792 

20tl 
1*63 

191 

177* 

1330 

972 

508 

16*22 
IS5 

12985 

39*351 
11 726 

23*018 
590 

M AND M PRODUCTION AND OPERATION 
MEXICO FEDERAL A 

11102AN 6W GAS 62* 609 
OIL 

MANANA GAS INCORPORATED 

BETTY HARTMAN 

»*»***#***»#*•*«»»***»****»#•*•***»•*********» 

MARY WHEEL ER 

MARATHON OIL COMPANY 
JICARILLA APACHE 

GAS 2618 2355 2520 1672 2147 2419 2126 21*9 2218 1915 1913 1805 25857 12*381 
U I L 6 6 15 7 7 10 10 11 13 a 11 13 117 604 

GAS 2979 2765 2739 2207 2552 2678 2 7 8 * 2760 2*51 2620 2*26 2565 31526 131322 
OIL 30 31 19 22 17 16 23 19 20 16 27 20 260 1213 

GAS 6779 6 5 8 * 6536 **68 5016 5664 4769 5159 5388 5370 5*78 553* 667*5 32*786 
OIL 90 7* 81 77 67 83 72 83 90 79 77 77 950 4780 
GAS 5327 8372 6 5 0 * 7200 6729 6336 4046 8 *0*68 
OIL 2*0 2 8 * 228 223 236 18* 1*00 1*00 

OIL 126 111 115 106 91 109 3*5 397 351 331 3 5 1 2 9 * 2727 7997 
GAS 12376 1 1 7 0 * 11795 8147 9715 10761 15006 18**0 16561 17105 165*6 162*0 16*596 621*57 

GAS 3958 5216 51 19 * 9 I 5 4629 3214 2463 3937 2591 **38 * 9 I I 5041 
OIL *3 38 23 33 20 1 * 15 17 1 * 12 26 20 
WAT 15 1* 1* 1 * 15 1 * 15 13 t l 10 1 1 9 
GAS 22*90 16958 17692 19529 21110 13667 11552 19*96 19198 16562 19625 1*025 
OIL 115 83 83 1 13 117 103 50 173 117 133 190 83 
WAT 2 2 2 8* 87 72 58 2 72 70 70 74 
GAS 6293 * 7 * 1 5935 566* 61 42 *4 56 29 3* 7029 *736 52*5 6478 4800 
OIL 38 *8 *5 30 150 17 *7 37 21 50 40 
WAT 2 2 

5262 
21 22 17 ia 18 1 * 13 12 11 13 11 

GAS 
2 2 

5262 6022 53 73 5689 2536 3991 *68Z 4209 5535 4899 37*2 4632 
OIL 60 63 52 *0 73 *3 32 38 57 15 63 53 
WAT 30 28 23 27 28 19 17 18 17 17 I 7 15 
GAS 56*0 5996 64 57 6058 5719 *006 *9*3 *002 4956 6101 6 5 2 1 6129 
OIL 37 ** 41 41 *7 38 23 23 * 1 40 40 41 
WAT ** 33 35 34 35 30 2* 22 21 18 20 21 
GAS 3*71 3603 31*6 2878 2715 2887 4336 2969 3513 *503 2693 30 82 
U I L 23 20 I * 18 12 13 20 1 * 23 26 19 20 
WAT 30 28 23 23 2* 2 3 17 1 * 13 13 13 13 

50432 
275 
155 

21190* 
1360 
595 

6*453 
525 
192 

56572 
609 
261 

66 510 
456 
137 

39 796 
222 
234 

4561929 
48276 

1430964 
136*8 

99*610 
11411 



t O N T I N U F I 8 AS IN OAKOTA I PROP AT ED OAS) PAG? 11 I 

WELL 5 T P JAN FPB M j f l | 

**»==• = •**=* 
- -' :' 3 - - » = =**«=* 

2 * 1 2 9 3 O N RW GAS 1787 1036 m W« t 5 5 5 
26N 729N 9W CAS 667 726 680 

WAT 8 8 8 
2 7P192 8N 9W GAS 2557 3093 26 39 

OIL 7 
WAT 

30M2030N 9W GAS 2833 871 458 
OIL 
WAT 

LIVELY TOM 
14K3631N 8W GAS 1320 619 31? 

WAT 5 5 5 
15H3230N 9W GAS 1429 1298 1267 

WAT 5 5 5 

COMPANY TOTAL m UU J9.2i 
WAT 133 129 122 

1 I 1024N 6W CAS 
OIL 

BETTY HAPTM AN 

MARY WHEELER 

COMPANY TOTAL 

CTION AND 0PFRAT1ON 

1324 

610 

2869 

1745 

o?t9 

1511 

66 5 

2755 
I 

1000 

642 

2558 

2426 

JULY AUG SEPT NOV DEC YP- p p r n VP ACr.u". 
s s * * 

•» = " = = 
mk -*" =====«= 

1344 94B 1676 1195 1276 14935 
1 7 

81 73 
79 

32910 
I 7 
5 

132739 

731 

2156 

6*6 

1051 

666 

29 59 

650 

28 76 

827 

2791 
7 

658 
5 

259 7 
2 
5 

14935 
1 7 

81 73 
79 

32910 
I 7 
5 

90085 

376755 
I 74 5 

234 1 2336 2219 2510 2684 3077 25866 252259 

1078 

1515 

155(1 

1340 

0%ll M i l 75t§ 9?3? \\i ism 

1741 

1408 

9 ^ 3 * 6 
4 6 1 

10 6 9 9 
15 

1 7 3 7 1 
15 

384 4 3 9 397 262 

2 1 7 0 5 4 

2 8 5 0 2 1 

8 6 8 0 4 6 81 33312 
945 

256218 
1567 

GAS 1919 1672 1919 1696 1711 1460 1554 1572 1521 1667 1285 1193 194! 1 143791 
OIL 14 9 14 6 15 4 1 „ 3 5 7 9 4 H 695 

GAS 2188 2315 2619 2419 2118 2205 2342 2104 2595 2592 1958 2618 28493 I 6 0 3 I 5 

rm 16 25 30 21 24 13 17 17 19 16 2B 19 245 1458 

GAS 5818 4937 5816 5309 4347 4718 481 8 4598 4073 5594 491B 5342 61718 184994 
OIL 69 64 8* 56 74 76 94 31 70 fll 70 55 876 5606 
GAS 6054 5237 5955 56 28 5016 52 88 5377 5170 48 74 5611 5169 5211 64612 105100 
OIL 205 142 102 145 113 157 108 121 127 139 127 140 1628 3078 

His u.94 Ut*.? 1615? 1505? »?« 136?? l*fl9? 1 3 4 « ll«l iii?o 14^0? 79?I3J 

8P2726N 5W GAS 4774 3780 *3 00 3507 2729 1950 3996 3871 3650 *067 3714 *685 45013 1105157 8P2726N 
nu 27 18 15 

3507 
2 19 1 17 14 31 146 8926 

WAT 9 8 9 9 7 7 6 6 6 5 6 79 
9A2826N 5W GAS 21349 191 58 15983 4583 11117 166 248 I 1 15179 10*1 9 10189 23248 156611 4 7 1 9 5 1 1 

OIL 152 127 1 1 * 70 83 1*1 1*1 127 107 135 1199 49475 
WAT 74 62 62 40 16 62 60 50 54 67 54? 

I 0 B 2 7 2 6 N 5W GAS 6*78 5122 5629 2075 3718 128 273 8685 5810 5529 437* 7571 55 591 1406671 
OIL 47 30 28 15 31 3 *3 40 15 27 57 161 11190 
WAT 11 10 11 7 8 1 7 6 9 10 10 Q 0 

UM2 8 26N 5W GAS 5288 3*6* 5670 3111 2066 3729 6189 6000 *910 6605 5790 49 21 57111 1396619 
OIL 58 *2 58 40 12 23 47 67 46 67 71 23 556 22125 
WAT 15 12 16 15 1 * 6 12 1? 10 12 10 11 145 

12A3326N 5W GAS 5769 4 0 2 * 6*91 6*05 4985 3302 7698 6 5 8 * 5513 3027 8129 751 9 69451 1500415 
OIL 55 37 46 *6 37 2 1 *7 52 24 3* 29 21 4*7 14095 
WAT 16 1 * 16 14 10 6 11 13 11 6 17 15 146 

1014032 13M3376N 5W GAS 2797 2905 3697 7488 2702 2*2! 3792 2877 2962 3555 4560 4666 39472 1014032 
OIL 70 15 12 21 11 12 7* 20 I * 21 18 49 279 11690 
WAT 13 12 11 11 11 5 9 8 9 8 9 119 

14M3426N 5W GAS 6149 4571 5888 2820 *963 2867 5530 6596 517* 5 2 3 1 4565 5913 60459 1994776 
O I L 68 *9 62 20 55 27 *0 230 58 60 50 5? 770 21627 
WAT 15 I 3 15 9 9 5 12 12 10 12 10 11 115 

732605 1 6 I 3 4 2 6 N 5W GAS 4874 3269 1094 29 23 3168 2231 3538 25*7 2679 3610 * 1 9 1 6693 4310 3 732605 
OIL 48 71 31 20 26 2* 2* 24 18 37 52 49 184 5904 
WAT 13 12 13 12 10 5 10 12 11 12 12 12 114 

OHIO GOVT 
4525741 2»1529N1 1W GAS 417 2 73 311 183 2*7 210 231 229 208 2*3 213 231 2998 4525741 

OIL 
183 210 

38410 
OHIO A GOVT 

OHIO C GOVT 

E 3M262 5N11W GAS 
OIL 
WAT 

COMPANY TOTAL gJL, 

WAT 

GAS 15738 12019 10330 1 57 56 11579 
I T L 68 40 37 28 56 
WAT 6 6 6 5 

GAS 2167 2*69 25*8 216* 2 3 0 1 

nu 17 10 >0 27 2 
WAT 11 10 11 13 10 
GAS 5952 7927 7916 7050 5633 
OIL 30 80 55 52 * 9 
WAT 9 8 9 9 7 

1K2629N 

13 0 8 * 
53 

590 * 7 R 
8 1 7 5 2 6 9 1 91 

192 161 

C GAS PROPERTIES 

* 9 3 
71857 

183 
532*6^ 

1*7 
55*10 

127 
* 1 7 2 8 

3 * 

* 2 1 0 
\ 9 
10 

122 85 
109 

2 * 

saiol 
104 

1857 
5 
6 

5832 
40 
11 

12969 
1*5 

24 

91053* 
178 

4888 
50 
U 

11906 
89 
20 

519 
71951 

166 

13228 
72 * 

7659 
60 
11 

12295 
130 

21 

COMPANY TOTAL 

i W l " C H U G H 

1 0 I 9 2 6 N 1W GAS 
OIL 

2L1826N 1W CAS 
OIL 

301926N 3W GAS 
OIL 

4L19 26N 1W GAS 
OIL 

5SIT26N 3W GAS 
OIL 

6M1726N 3W GAS 
OIL 

702026N 3W CAS 
OIL 

SB2026N 3W GAS 
OIL 

801 I N HARDIE 
1D3A79N 8W GAS 

O I L 
COL KPT 

1C1525N11W GAS 
m L 

E 1K1526NUW CAS 
OIL 

ERIN STAYS COM 
IA 2 2 5 N U W GAS 

OIL 
E IC 225N11W GAS 

OIL 
FLORANCE 

IE26 28N 8W GAS 
O I L 

HARD IF 
I C 7 6 2 9 N 8W CIS 

1302 
18 

' I L 
GAS 
OIL 

70232ON 8W CAS 
n i l 

2M2879N BW GAS 
O I L 

*M24?9N 8W .".AS 
O I L 

AE2429N BW GAS 
OIL 

502 128N BW CAS 
OIL 

2602 2128 1520 1201 1788 320 913 

1820 118* 1180 1171 936 701 919 
26 13 21 8 13 6 5 

LAST PROD. DATE 12/7* 

1985 2369 13*1 1056 1372 579 869 
28 35 12 15 29 20 9 

2886 3*66 8*8 3337 2684 1457 1127 
109 99 55 76 81 40 22 
841 1137 397 8*6 606 2 5 * 502 
11 28 22 8 16 * 11 

LAST PROD. PRIOR TO 6/73 

528 4 1 * 510 4*9 681 679 718 

1112* 8453 10019 8791 7118 2436 
79 62 60 5* 47 

14968 9210 10881 96 2 3 6446 2041 
117 75 87 69 49 

6*3 8 7180 65 23 6687 604* BOO 
91 79 87 83 9 * 

11141 19395 11772 1572 
505 * 0 l 246 

2639 1957 3202 225* 2288 2819 2566 
2* 22 33 33 22 21 21 

1771 2027 20 26 1838 1733 15 96 2152 

188 239 256 176 20 7 210 115 
1 1 2 

2256 1616 1*76 12*6 1618 1305 21 76 

2592 2057 2684 2287 2394 2689 2661 
20 21 28 7* 18 23 16 

10487 
1 00 

22*9 
25 

296* 
62 

10*73 
7* 

7407 

13262 
159 

535 

776 

1 * 
1 

10168 
31 

6543 
48 

9166 
1 36 

2594 
18 

16 52 

8547 
71 

2585 
6 

1612 
15 
11 

4629 
17 
U 

10335 
80 
19 

7160* 
166 

GAS 4502 4*17 *325 3*73 *930 *801 *077 538? *2 80 3122 1160 
O i l 21 12 16 1 * 19 11 13 20 20 12 
WAT 5 5 5 5 5 5 5 5 5 5 5 

GAS 5645 *557 1429 3*89 5829 5877 5768 60*0 5926 4837 3270 
OIL 3 * 50 3* 5 
WAT 5 5 5 5 5 5 5 5 5 5 

gls 101*7 8 9 7 * 575$ 69^6 10759 106 7 8 98*6 102?6 
*6 

7959 
5 

**30 
WAT 10 5 10 10 10 10 10 10 10 10 10 

7500 
51 

6112 
*2 

8011 
111 

23635 
*10 

2773 

16559 
210 

1389 

13719 
63 

1641 
5 

11 
70 72 

53 
U 

11412 
97 
16 

5099 
1 1 
5 

1603 
15 

9231 
113 

17073 
205 

1984 
13 

3607 
56 

65? 
7 

17946 
147 

1127 

11361 

47 

22774 
128 
1 ! 2 

73710 
5 ' 7 
117 

7 6 9 9 1 
916 
1 2 * 

8 * 5 1 1 3 
1799 

57765 
197 

1*5 1*5 

1675 2821 1*567 
50 18 2*6 

2*9 6117 22*7 5 
7 191 6 7 1 

5 5* 710 61*7 
2 7 111 

6 9 * * l * 6 9 0 * 

2 5 1 * 
19 

9 4 3 1 ? 
6 ro 

80 161 
606 

7 6 5 1 1 
1117 

86518 
1 3 ) 1 

2 0 8 3 9 

9*7* 
1*1 

2965 
20 

34515 
3*7 

20639 

52129 
48 

100*1 
235 

4*32890 
*20?6 

76591 
916 

4 5 1 1 2 * 
7*81 

3 5 f O O 
5900 

265236 
1171 

101629 
1129 

* 3 9 0 0 1 
9216 

512595 
2 8870 

268923 
1*798 

990 
519 

*71710 
52*0 

1107111 
7935 

96993 
1021 

4 8 3 0 1 * 
6 9 2 1 

86518 
1811 

6 1 5 7 0 7 
1170 
9 5 7 * 

153 
4 2 9 7 4 0 

.! 714 
3451 5 

157 
6 0 1 5 1 1 

545 
5 2 1 7 9 

48 



CONTINUED BASIN DAKOTA f PRORAT ED GAS) • 
WELL S T R JAN FEB MAR MAY 

""" = • = 
" " = " 

21L3127N 7W GAS 2093 1B80 2170 1833 1B23 
OIL 12 6 * * 5 
WAI 10 10 10 10 10 

E 2 I 0 3 1 2 7 N 7W GAS 9229 6 1 * * 7002 6076 5562 
OIL 298 105 157 120 92 
WAT 50 30 30 30 20 

25L2930N 8W GAS 1268 1135 978 1160 100* 
WAT 2 10 10 10 1 5 

26N 729N ew GAS 668 657 805 697 631 
WAI 5 10 10 10 15 

27P1B28N aw GAS 2823 2255 2763 2171 2 72 5 
OIL 8 30 3 20 1 * 
WAT 30 10 15 

30M2030N 9W GAS 3113 2 73 8 2988 2*63 2666 
OIL 
WAT 5 15 15 20 20 

LIVELY COM 
15 15 20 20 

1AK3630N BW GAS 18*3 13 99 13 9* 1223 1307 
WAT 10 10 15 

15H3230N BW GAS 1358 1268 1*15 1293 1210 
WAT 15 15 15 15 

COMPANY TOTAL 9*11? 775-*°? 9 l M i o i m loins 
WAT **7 *95 770 8*5 730 

2361 
17 
10 

5153 
115 
35 

110* 
15 

770 
10 

293* 
9 
15 

2515 

20 

1354 
1 5 

1*03 
10 

lbltt 
6*7 

1890 
20 
10 

523* 
93 
*0 

1188 
20 

762 
10 

2619 
11 
15 

2670 

20 

13 10 
15 

1299 
10 

523 
3 

1292 
15 
2 

1072 
20 

763 
10 

2*17 
15 
20 

2771 

20 

1121 
15 

12 66 
10 

388 
6*9*9 

326 

113* 
20 

742 
20 

2747 
15 
20 

2662 

20 

1332 
15 

1499 
10 

348 

759 
17 

679 
10 

699 
20 

2101 
13 
20 

1956 

15 

PAGE 121 

DEC YR-PROO MP ACCUM. 

760 
5 
2 

1182 
60 
10 

3037 
33 
2 

8370 
1 71 
20 

1279 
5 

5 9* 
5 

2267 
3 

15 
2248 

10 

1089 
5 

985 
5 

705 
109605 

323 

74 
56003 
1 243 
267 

12001 
137 

8674 
140 

27822 
141 
160 

28790 

180 

1*333 
110 

1*81* 
110 

1I102*N 6W GAS 
• IL 

CTION AND OPERATION 

Mitt NA GAS INCORPORATED 

BETTY HARTMAN 

MARY WHEEL ER 

COMPANY TOTAL 

Ac-sr 

* + * • • • * # » * * » * « • * * * * » * * * * * * * « « * « • • « » » * * * * * • * * * * 

357 321 258 2*2 296 175 

********************************************** 
1690 

1 

2093 
19 

7l? 
********************************************** 

GAS 
OIL 

1615 
7 

1110 
6 

1217 
6 

102 6 
2 

1632 1339 
2 

130* 
2 

GAS 
01 L 

21*9 
17 

2078 
1* 

1963 
19 

1*6* 
11 

2 3 8 * 
30 

2 2 0 * 
11 

19*0 
6 

GAS 
DIL 
GAS 
OIL 

5229 
7* 

5027 
128 

4196 
46 

*203 
100 

*373 
5* 

4446 
66 

1775 
25 

3237 
110 

*797 
76 

*677 
121 

1*61 
1 

1197 
2 

*26 
26 

*73 
43 

Elk 1*618 119§95 753! 13112 620? 
B2 

*1*3 

OHIO A GOVT 
212328N11W 

OHIO C GOVT 
2E262 8NUW 

E 2A2628NUW 

3P262BNL1W 

E 3M262 8N11W 

COMPANY TOTAL 

2 7 6 0 2 9 
3066 

1 * * 7 * 0 

93 759 

* 0 * 5 7 7 
1886 

2 3 1 3 8 7 

2 9 9 3 3 7 

2 6 0 1 1 6 
1567 

1519 
2 

1045 
3 

183 
3 

1252 
7 

1*932 
* 1 

158723 
736 

1909 
18 

1762 * 39* 
3 

3001 
25 

23341 
177 

183656 
1635 

851 * 
752 

3 

3307 
56 

3561 
1*2 

6236 
78 

6702 
130 

6111 
77 

5309 
152 

38762 
517 

39584 
1022 

423756 
6123 

1 4 4 6 8 * 
*050 

soli 205 
9675 nil? 156?3 

1757 
116619 

125** 
910319 

8P2726N 5W GAS 4877 2697 3038 3638 33*9 2359 16*1 32*1 1*9* 3834 *058 34226 1039583 
OIL 2* 20 31 2* 

33*9 
2 6 21 5 18 2 153 9079 

WAT 6 * 5 5 * 3 2 2 1 3 3 38 
E 8K2 726N 5W GAS 

OIL 
WAT 

16*6* 
4 36 
11 

1693* 
63 
11 

18453 
144 
14 

178*8 
93 
11 

69699 
736 
47 

69699 
736 

9A2826N 5W GAS 19571 6853 10521 8**9 10580 7533 5 7 1 * 10620 6 2 2 * 21719 107784 * 8 2 6 3 l * 
OIL 153 57 102 25 123 80 33 37 33 105 748 50223 
WAT 68 30 68 *2 48 3* 23 30 6 13 52 414 

10B2726N 5W GAS 7*19 26 39 516* 3768 2727 2739 2727 **80 2601 5265 3862 43391 1*50062 
• I L 82 20 27 18 33 13 33 37 3 62 20 3*8 13538 
WAT 11 * 10 11 10 7 10 * * 2 5 78 

E 10C2726N 5W GAS 
OIL 
WAT 

11 10 
1*568 

130 
31 

10659 
67 
23 

12B3* 
53 
22 

38061 
270 
76 

38061 
270 

11M2B26N 5W GAS 57*0 3506 22 38 1283 807 959 98 1 2962 2192 4128 5575 3 0 3 7 1 1427010 
OIL 55 38 20 23 15 8 12 *5 3 98 89 *06 2 2 5 3 1 
WAT 12 6 11 11 & 5 6 3 * 9 12 85 

E 11C2826N 5W GAS 
OIL 
WAT 

11 11 
33625 

895 
31 

21514 
266 
14 

11*92 
53 * 

66631 
1 2 1 * 

*9 

66631 
1214 

12A3326N 5W GAS 7252 39*2 3525 2*35 3733 2**2 1172 2593 3*69 5316 5580 41*59 1541874 
• I L *6 12 2 1 2 1 3 1 3 6 IS 9 71 5* 29 2 1*387 
WAT 12 9 15 1 * 15 9 6 6 * 10 13 113 

E 12J3326N 5W GAS 
OIL 
WAT 

1 * 15 
310*7 

6 9 * 
21 

3*651 
361 
2* 

33790 
461 
16 

2 7*38 
202 
16 

126926 
1718 

77 

126926 
171 B 

13M3326N 5W GAS 4092 26 83 3283 2*18 2109 1*27 1816 2625 150 1726 5426 441 1 32166 1066198 
OIL 1 * 1 * 28 21 3* 5 2 35 2 61 37 253 119*3 
WAT 7 5 9 9 7 6 * 3 2 7 8 67 

E 13E3326N 5W GAS 
OIL 
WAT 

9791 
295 
13 

15990 
*05 
28 

10561 
131 
20 

9617 
91 
21 

*5959 
922 
82 

45959 
92 2 

1*M3*26N 5W GAS 7320 4701 1697 4723 3290 33*6 3*22 *867 *330 9151 5500 523*7 19*7073 
OIL 52 *3 27 *5 79 23 23 *3 23 124 55 537 2 2 0 0 * 
WAT 13 10 13 13 12 10 6 3 * 11 6 101 

1 6 I 3 * 2 6 N 5W GAS 5621 * * 8 1 3963 • 137 3658 2713 1866 3631 610 410 1 4990 39 796 772*01 
OIL 55 26 39 6 40 9 12 31 3 57 75 353 6257 
WAT 15 13 15 1 * 1 * 9 6 6 5 10 13 120 

E 16A3426N SW GAS 
OIL 

19235 
6*5 

25032 
8*9 

25529 
133 

69796 
1627 

69796 
1627 

WAT 11 15 26 
OHIO GOVT 

11 15 

2P1523NUH GAS 
n f t 

226 2** 273 238 250 237 2 50 219 192 214 213 259 2820 * 5 2 8 0 6 1 

GAS 1391 1 7597 8382 10*3* 7069 9825 1705 531 3072 13227 75753 7 8 6 1 8 3 * 
• I L 71 5* 18 *0 31 56 3 2* 72 369 59503 
WAT * 3 3 * * 3 2 6 30 

GAS 1623 1127 1387 1623 1120 1*81 1120 860 7 7* 902 1230 661 13908 5 7 * 1 6 0 * 
OIL 13 8 5 3 2 2 3 36 58*18 
WAT 13 12 12 11 1 1 11 9 9 * * 2 98 
GAS 5188 53*5 6*9 7 *208 3 5 3 * 1160 1*62 1325 1267 1726 8713 *0*25 *0*25 
OIL 27 20 28 18 13 2 3 12 5 62 190 190 
WAT * 3 * 3 3 8 

12 
6 31 

GAS 7723 5792 6276 7018 497 6 6 0 * *97 *657 1649 27*1 B63 **316 **77206 
OIL 26 18 15 37 3 

*97 
55 12 8 5 179 *2225 

WAT 10 10 11 1 * 1 5 1 5 1 2 60 
GAS 11309 10289 6360 7018 1033 6286 3009 6768 2022 3827 11110 71031 1*7622 
OIL 118 63 40 37 55 15 

a 
3 *7 33 32 102 56 5 1501 

WAT 16 13 14 1 * 2 
15 

a * 7 1 3 9 91 

Bit 61*18 63??? 632*1 **«i 2llU »m 64115 isfiSJ 195182 1 0 * 6 8 6 1 
WAT 187 123 177 167 137 113 88 78 62 166 161 2 2 * 1683 

HlLtER Cjj« A I N OIL l GAS PROPERTIES • ***•«•»:*»******•**»*»***»#*******»* «•****«**« 
1A1324N 7W GAS 

OIL 
WAT 

MILLER 8 
5N122*N 7W GAS 

O I L 
WAT 

COMPANY TOTAL g j ^ 

WAT 

M m p - K C H U G H 

101826N 3W GAS 
OIL 
WAT 

E 1A1826N 3W GAS 
• IL 
WAT 

2L1826N 3W GAS 
OIL 
WAT 

3D1926N JW GAS 
OIL 

E 3H1926N 3W GAS 
OIL 

4L1926N 3W GAS 
OIL 

5E1726N 3W GAS 
U I L 
WAT 

E 5G1726N 3W GAS 
O I L 
WAT 

58 1*09 
22 
5 

2877 
92 
5 

3*90 
18 
5 

3*98 3 6 7 * 
23 
5 

2360 
7 
5 

32*5 
21 
5 

3668 
21 
5 

2*279 
2 0 * 
35 

2031588 
9025 

5*72 5282 
12 

4260 5307 58*3 
2 

6*13 5*59 
2 

5*7* 5215 37 52 526* 
72 
5 

***3 * 
5 

62189 
92 
10 

2397831 
8163 

5*72 52S! *31B 6.if 
5 

99of 
5 

895? „ii 
5 

5215 6 1 l | 65?1 
10 

Bill 
10 

86^6$ 
*5 

**29T*!3 

2600 1561 1**7 952 116* 600 9 3 * 12 52 972 1068 11*0 1607 15317 468441 
2481 

*10 3 
102 

4556 
93 

2721 
92 

3116 
96 

4127 
111 

4107 
12* 

*2 72 
132 

2*88 
59 9 

57*9 
197 

*6S2 
1*3 

22 
2*30 

6* 
11 

1197 
5 

39 

22 
4 2 * 0 1 
1222 

11 
12*37 

96 
39 

S 

42401 
1222 

2733 
2* 

1066 
11 

1072 
16 

10*3 
5 

852 
10 

*S9 
5 

662 
5 

9*4 
7 

1380 
8 

999 

22 
2*30 

6* 
11 

1197 
5 

39 

22 
4 2 * 0 1 
1222 

11 
12*37 

96 
39 

S 

364137 
5 896 

LAST PROD. DATE 12/74 

22 
2*30 

6* 
11 

1197 
5 

39 

22 
4 2 * 0 1 
1222 

11 
12*37 

96 
39 

S 265286 
3171 
1102 
264 

104093 
1329 

453073 
9*2 3 

7763 
1023 

67 
6 

203 

18 
3 

100 1*8 
5 

13 
26 10 

10 
10 

27 *5 * *88 
86 

275 
62 

172 
52 

1102 
26* 
* 6 * 

265286 
3171 
1102 
264 

104093 
1329 

453073 
9*2 3 

7763 
1023 

2588 
31 

1361 
29 

1285 
35 

1231 
33 

* 6 * 
40 

1191 
22 

910 
187 

808 
1 1 

778 
108 

1007 * 
?*5 
119 

1576 
7 

639 
71 

6 1 * 
2 

19*9 
291 

17*6 
8 

1161 
167 

663 
5 

16 
917 
*0 
23 

1*070 
137 
16 

7763 
1023 

23 

265286 
3171 
1102 
264 

104093 
1329 

453073 
9*2 3 

7763 
1023 

i t 



CONTINUED dASIN DAKOTA IPRUkATIO CASI 

u£LL S T k J4N fEH < I A ^ - - ^ I F 

2E212 8N 

E 21121 2 UN 

3N 92 9N 

E 3E 92 9N 

* D 1 * 2 9 N 

5P 129N 

6G3029N 

E 7L3530N 

Y 7E353HN 
8N122VN 

90 329N 

I0F1729N 

E 1GM172SN 

11I1626N 

E 11B162BN 

12L3628N 

13A1828N 

16L2029N 

17P 126N 

E 17H 126N 

18N 126N 

E 16D 126N 

19C1226N 

E 19N1226N 

20P1226N 

E 20B1226N 

21L3I27N 

E 21D3127N 

25U2930N 

26N 729N 

27P1828N 

30M2030N 

LIVELY COM 
14K3630N 

8k 

8U 

8H CAS 
UIL 
HAT 

8W GAS 
UIL 
-AI 

e» GAS 
OIL 
UAT 
OAS 
OIL 
UAI 
GAS 
UIL 
UAT 

9W GAS 
OIL 
HA T 

8- GAS 
UIL 
MAT 

8W GAS 
UAT 

8W GAS 
Su GAS 

UIL 
UAT 

8U GAS 
HAT 

8U GAS 
Ul L 
UAT 

8U GAS 
UAT 

8U GAS 
UIL 
UAT 

HH GAS 
OIL 
UAT 

BU GAS 
DIL 
HAT 

8W GAS 
UIL 
UAT 

9H GAS 
01 L 
HAT 

8W GAS 
UIL 

HA r 
8U GAS 

UIL 
UAT 

8H GAS 
OIL 
HAT 

8W GAS 
OIL 
UAT 

8H GAS 
OIL 
HAT 

8U GAS 
OIL 
MAT 

BU GAS 
OIL 
HAT 

8H GAS 
OIL 
UAT 

7H G»l 
OIL 
U4 T 

7H GAS 
OIL 
UAT 

8H GAS 
5AT 

8U GAS 
UAT 

8U GAS 
01 L 
HAT 

9H GAS 
01 L 
UAT 

3552 
35 
30 

2102 
67 
15 

B5U6 

30 
12699 

10 
2311 

2176 
32 
30 

U89 
43 
15 

55 71 

24 10 
22 
10 

1351 
28 
10 

6673 

15 10 
8014 97a2 

21 24 
25 25 

236 432 

10 
356 

10 
919 

LAST PROD 
514 

1224 
1 

OATE 10/80 

5 
140 8 

5 
2467 

3 
5 

663 B 
15 

2529 
20 
10 

7043 
112 
10 

832 
10 
30 

2863 
7 
5 

630 

5 

286 

462 

1 

1999 
21 
5 

4233 

30 29 
2 
15 

1121 
2 

1506 

3 
593 
11 
15 

379 
2 

717 

1 5 4 6 1711 1729 
26 35 28 

5 5 5 
6 7 1 8 7 9 702 

18 33 42 

1 0 3 6 518 335 
5 11 7 
5 2 2 

2 7 4 9 6 6 6 282 
17 14 

282 

5 2 
4 3 4 7 2 3 8 8 4529 

67 33 57 
60 70 75 

1606 2 1 2 9 2436 
17 45 32 

5 5 5 
2 5 6 4 1833 1770 

3 1 2 4 13 
5 5 5 

4 1 3 0 3 2 4 8 2 6 8 3 
46 34 16 
10 15 10 

2 792 1782 465 
26 15 
IC 7 

5 2 9 2 3407 747 
117 62 

25 20 2 
1376 563 244 

to 5 1 
6 8 6 6 5 8 7 2 1 

10 20 10 
3 4 6 2 337 452 

15 1 
3 548 6 6 6 502 

30 2 

UAT 
15H3230N BW GAS 

HAT 

COMPANY TOTAL OIL 
GAS 
HAT 

1I1024N 6U GAS 
OIL 

BETTY HARTMAN 

1 6 3 | 

1468 
5 

655 
1 0 3 4 1 4 

422 

357 

447 

4 9 2 
4B140 

2 8 6 

249 
2 

478 

3 2 4 
51466 

232 

17 59 
180 

29 10 
22 

2 
1530 

42 
6 

7183 

10 
13244 

36 

2 
4 36 

12 
1799 

1353 
5 

2658 
5 

15 
15829 

200 
2542 

33 

3 8 5 ^ 
27 
13 

846 
14 
12 

2 5 1 0 
16 

2 
457 

1 

1*26 
22 

6 
5 8 9 

28 
13 

4 1 1 
5 

"ll 
16 

3750 
21 
12 

1859 
12 

7 
7 6 9 

10 
1 

1 6 4 9 
12 

2 
1 8 0 1 

19 
10 

2375 
70 
15 

1186 
4 

6 5 0 
7 

2 6 1 4 
17 

2 
2188 

1387 
7 

8 7 1 
2 

HAY JUNE JULY AUG SEPT 

2 6 9 1 1798 22 79 2443 1320 
30 13 26 3 8 

7 3 8 1 1 
793 217 1238 1487 1100 

19 6 2B 33 26 
2 1 2 1 3 

60S 2 746 212 1286 3503 

1 1 3 
1376 1707 1047 2 1 0 5 12245 

3 7 5 21 

1909 1391 1 5 5 } 1352 l l i ! 
1 1 

4 1 8 473 4 4 1 4 1 2 435 

16 12 7 4 7 
330 7 2645 2340 2 0 8 4 1573 

4 10 4 4 & 4329 1087 2908 5 2 3 9 
10 2 2 6 

432 3 6 6 284 444 550 

1 
1 2 7 1 

2 2 6 3 
3 

4 7 4 

1135 
59 

4 
9 4 1 

15 
18 

1948 
8 
I 

386 

2080 
2 ! 

8 9 1 
43 

9 
197 

2 2 5 4 
26 
11 

389 
5 

1080 
6 
1 

707 

823 
5 
3 

8 6 8 
18 

3 
1 3 1 4 

Z 
7 0 8 

5 
2 5 8 3 

19 
2 

2 4 4 7 

2 9 2 6 
3 

43II3 
107 

3 
9 5 8 

187 

4 2 8 

214 
2 
6 

1382 
3 

501 

1301 
1 

2 4 4 

5 6 7 

1 
1295 

36 
25 

934 
14 
34 

2 1 8 6 
5 

4 34 

836 

119 

3479 

2 
9528 

106 
3 1 

14 33 

25 
1805 

7 
1 

3 6 9 

1296 
12 

4991 
2 
1 

10417 
3 

2548 
18 

8 
7913 

113 
38 

1004 

1783 
4 
2 

332 

2 
920 

19 
2 

5514 

2 
6 1 4 4 

14 
22 71 

1146 
3 

765 
1 

3 8 4 9 
3 

70 

3 3 9 3 
54 
17 

829 
1 

26 
2296 

5 
1 

305 

NOV DEC YR-PROO MP 

3 7 5 9 2251 29 314 
27 23 2 5 1 

2 1 97 
1259 1267 14753 

60 11 382 
13 1 71 

5170 4 7 0 5 2 

3 4 79 
1413 4880 74556 

3 4 132 
1 2 110 

1191 1230 1 4 4 8 1 

1 6 
3 9 1 318 4548 

7 2 111 
2 0 9 9 2034 2 3 7 3 8 

5 6 59 
274 1900 2 7 4 9 6 

1 1 37 
0 

6 0 4 8 1 1 5 6 6 4 
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761090 
6 29 3 

105067 
3 86 5 

1 1 0 4 7 7 1 
329 

4 0 0 2 7 5 
224 

2 8 9 4 5 9 
21 

7 1 0 2 9 
610 

4 6 4 4 9 6 
52 

2 5 4 7 8 9 
1 6 8 6 6 9 

1 
1606 

2 
900 

2 
t 

2 3 2 1 
54 

9 
1109 

7 
14 

1674 
5 
1 

158 

1043 
4 

3983 
9 
1 

1 3 4 3 9 
3 

3415 
12 
5 

6 6 7 6 
80 

4 
893 

10 

2 
148 

24 
11969 

30 
20685 

23 
38 

5 7 5 8 1 
2 3 1 

2 0 4 5 7 
115 

37 
4 8 9 0 2 

713 
174 

9628 
64 

195 
20603 

70 
15 

4 7 1 7 
18 

433-8 
98 

4 2 8 ? ! 
146 

7 1 0 0 8 
146 

9 7 8 5 3 
318 

66511 
1 9 5 

44l3 l 
1 5 6 

.sio! 
139 

************»****»«#********************»***** 
358 + 0 * 8 1 * 6 9 8 553 727 

* * • * * * * * * * * * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # 

777241 
2 6 4 9 

6 8 1 1 
180 

MARY WHEELER 

COMPANY TOTAL 

MARATHON Ul 
J I C A R I L L A I 

8P2 726N 

E BK2726N 

9A2826N 

E 902 8 26N 

10B2 726N 

E 10C2 726N 

U M 2 8 2 6 N 

E 11C2826N 

12A3326N 

E 12J33 26N 

PACHE 
5H GAS 

O I L 
HAT 

5H GAS 
Q l L 
HAT 

5U GAS 
O U 
HAT 

5H GAS 
O I L 
UAT 

5U GAS 
O I L 
WAT 

5W GAS 
O I L 
WAT 

5W GAS 
• I L 
WAT 

5W GAS 
O I L 
WAT 

5W GAS 
O I L 
HAT 

5U GAS 
O I L 
WAT 

• * * * » * * * * « 4 a * * * * * * * * * * * * * • * * • • • * * * * * • * * * • • » « * * 

3 8 6 0 
2 
3 

1 7 5 5 3 
70 
I I 

2 2 6 * 4 
1 0 3 

54 
2 7 5 2 

2 6 4 
10 

4 1 7 7 
4 3 

6 
14600 

97 
2 1 

3 4 0 7 
66 
12 

1 6 9 3 3 
176 

10 
5 9 1 2 

63 
12 

2 6 1 1 0 

3 9 6 2 
9 
1 

1 6 1 7 9 16214 10375 
90 63 8 2 ! 10 11 5 

2 ! 
19466 13340 9 3 6 7 

2 4 6 93 8 
50 31 22 

2 2 9 7 6 17986 14415 3 3 5 5 2 7 9 
2 4 8 214 209 33 35 

2 1 19 14 4 3 
83 7 2 9 1 * 3105 

2 30 
3 

28 * 

895 

1 

21045 
310 

12 

14515 
133 

20 
2 3 5 

7 5 3 9 
63 

5 
1 1 1 2 

14793 

17 

15734 
100 

9 

19622 21973 
2 \ l 'IJ 

2 2 3 7 
19 

3 
2 2 9 3 

30 
1 

2 3 0 2 
6 
5 

2 8 2 0 
29 

3 

1 3 1 0 7 
127 

10 
6 0 7 3 

199 
12 

6 7 * 5 
53 

7 

1 * 1 2 1 

5 
6 1 9 2 

77 
2 3 2 0 8 

315 
12 

8302 
69 
13 

3 3 7 9 1 
2lo 

1 0 6 

574 

1*2 
10 

219 

5 6 4 
20 

2 
6 5 8 9 

89 
10 

2 * 1 3 0 

2 1 9 8 
10 

1 
4 6 4 6 

7 
1 

23 56 
52 

4 

1 4 3 4 0 
L i t 

7 
1 8 3 7 

3 
2 

1 5 9 6 5 

9 * 8 9 
108 

8 
1 6 8 0 7 

28 
10 

12758 
27 
22 

" a ! 
4 

6 3 6 6 
16 

5 
1 3 * 4 0 

3 1 
5 

365S 
37 

5 
1 0 1 8 3 

103 
6 

1 7 9 5 7 
76 
13 

85462 
467 

53 
8 8 2 9 * 

4 8 * 
180 

1 1 8 * 5 8 
1789 

113 
3 * 0 5 2 

300 
33 

6 8 8 1 5 
289 

78 
15319 

191 
28 

8 0 6 1 1 
889 

56 
2 9 9 2 2 

267 
* 7 

1 5 * 0 9 6 
1 2 * 7 

70 

2 1 7 0 6 2 
2003 

* 6 5 4 0 2 
2 3 0 1 

2 0 * 9 1973 1463 1385 1869 1284 1615 20130 2 * 6 0 8 8 
8 18 11 15 16 29 233 6 * 0 0 
3 2 t 4 3 4 8 49 

8 7 1 8 6 8 736 705 703 4 8 1 605 8 7 0 1 28096 
5 5 16 16 22 21 15 309 2160 

2 * 6 9 9 10 2 6 * 
213 1 6 * 3 2 7 8 9 2102 1261 194 2030 1 2 7 3 1 2 5 1 3 7 8 

14 25 4 24 7 14 116 3 9 6 4 
4 4 3 3 2 2 6 3 * 

1316 4 6 5 2 4 6 8 0 4 3 5 3 2 6 * 9 264 4 3 3 8 2 7 5 7 5 1 1 6 * 3 6 
3 

4 6 5 2 
55 23 2 * 8 60 220 1154 

1 9 6 30 19 3 3 9 * 
4 9 5 1451 4 4 1 2 4622 2 1 3 1 1166 4 6 4 5 3 6 1 9 0 6 5 2 5 6 1 

6 15 29 16 14 18 53 355 9 7 7 3 
6 16 25 1 * 24 22 35 3 70 
5 5 0 4 2730 1895 1*43 243 2 3 2 3 17562 * 1 7 * 6 

11 32 17 2 * 4 35 234 6 3 1 
3 I 9 * 1 3 43 

257 1 6 6 4 2 4 7 * 2189 2 * 2 6 1285 2 8 0 6 2 1 1 1 7 3 7 1 9 1 2 
5 23 28 22 40 18 4 2 262 6226 
1 3 2 12 2 * 8 49 

38 1737 4792 3 5 * 5 2 7 5 2 2 3 0 1 3 4 5 5 31037 7 5 5 * 2 
5 38 3 * 23 62 22 29 321 1076 
2 9 8 * 2 9 7 6 120 

473 2 4 8 2 5 2 3660 2 4 1 8 2289 2 2 9 8 19301 2 9 5 3 3 0 
18 3 6 38 21 21 27 199 3265 

2 8 4 3 6 53 
1 2 * 1 2 2 1 1528 5 * 1 5 4 5 9 8 3 9 7 7 325B 32810 1 0 3 6 3 7 

1 10 2 * 137 86 85 87 697 2 5 1 7 
1 36 16 16 * 138 

913 9 1 1 896 808 6 2 5 687 4 2 4 9 9 * 7 1 5 * 6 8 7 
2 1 Z 1 3 2 33 

6 8 1 655 587 * 1 9 714 5 1 8 5 8 6 7583 106342 
1 1 2 6 6 3 3 2 85 

106342 

360 3 2 8 8 3225 2 * 0 0 2 9 3 5 2 7 3 4 2 3 5 1 2 6 7 * 1 4 3 1 3 1 8 
3 26 12 2 3 4 3 100 1986 
1 2 2 18 3 4 3 53 

1 3 3 1 2 * 8 6 2 9 8 4 3 0 9 8 2 4 3 4 2705 2 7 7 4 2 7 1 6 3 3 0 8 2 1 Z 

* 2 2 4 4 4 2 61 5 

1706 1228 1512 9 1 6 1672 1283 1 4 1 9 1 2 * 5 5 7 8 
8 3 9 6 7 4 51 

2 0 1 3 1 3 2 6 1339 1 3 6 1 1 2 7 1 1 1 3 9 1 *639 3 1 4 * 7 6 

818723 

2 6 6 9 2 7 
1 7 * 7 

GAS 768 187 *** 1 1 9 1 1266 1205 1 3 1 7 9 6 7 S29 1325 1047 10 546 1 6 9 2 6 9 
O I L 11 

187 *** 43 2 56 792 

GAS 1851 2 8 1 9 8 6 3 2 9 9 1 9 4 2 
17 

2 3 6 1 2048 20 69 2052 2 3 0 3 19192 2 0 2 8 * 8 
O I L 10 

2 8 1 
17 17 16 10 17 16 17 120 1755 

GAS 3 2 9 9 1 9 8 5 5 * 4 9 2900 2 3 8 4 1390 6 9 9 5 8 8 8 1 8 8 1 7 3193 6845 30 3 6 7 * 5 * 1 2 3 
O I L 75 34 93 54 49 14 17 2 1 58 ua 515 6 6 3 8 
GAS 3 9 1 3 3 7 6 7 * 3 7 7 2662 3 4 6 1 1309 75 1006 834 729 2 1 7 7 6 5 2 7 30 8 37 1 7 5 5 2 1 
O I L 108 106 128 4 6 85 23 SO 37 14 143 1 7 1 9 4 1 4 9 9 1 

9831 5751 10291 6,?3 .oil! 5 9 0 * wH 527? 4 6 6 7 4 4 4 4 6 « . 1672$- 90941 lOOlUt 

1 0 5 7 5 * 0 
9 1 5 5 

l 5?&3 
* 9 1 * 6 0 8 

50 70 7 

1 1 8 * 5 8 
1789 

1 * 5 * 1 1 4 
13838 

126876 
559 

1 * 4 2 3 2 9 
2 2 7 2 2 

1571796 
14654 

28102Z 
2965 

' ^ 3 



CONTINUED BASIN DAKOTA (PRORATED CAS) 

HELL S T R 

13A182 8N 

16L2029N 

17P 12bN 

E 17H I26N 

18M 126N 

E 180 12bN 

19C1226N 

E 19N122 6N 

20P122 6N 

E 20B1226N 

21L312 7N 

E 2 ID3127N 

25L293GN 

26N 729N 

27P182BN 

30M2030N 

L l VELY COM 
14K3 63 ON 

BH CAS 
• I L 
HAT 

9H GAS 
OIL 
HAT 

8H GAS 
OIL 
HAT 

8H GAS 
OIL 
HAT 

8 H GA S 
Ul L 
HAT 

8H GAS 
OIL 
HAT 

8H GAS 
01 L 
HAT 

SH GAS 
OIL 
HAT 

8H GAS 
OIL 
HAT 

SH GAS 
01 L 
HAT 

7H GAS 
OIL 
HAI 

7H GAS 
OIL 
HAT 

SH GAS 
HAT 

aw GAS 
HAT 

SU GAS 
OIL 
HAT 

9u GAS 
O I L 
HAT 

an GAS 
HA 7 

8H GAS 
HAT 

COMPANY TOTAL 8ik 
HAI 

J A N F E B MAR 

1 6 9 1 1 5 8 6 1 4 6 5 
6 2 0 7 
1 1 2 

5 0 3 1 1 0 4 6 6 0 

1 2 2 
1 3 7 6 1 5 6 7 1 3 3 3 

2 2 2 9 2 9 
2 2 2 

6 0 4 5 5 7 6 1 9 
2 6 2 7 3 5 

2 1 2 
1 0 9 3 1 0 6 3 1 4 6 9 

1 7 2 9 2 3 
3 4 3 

3 5 2 4 2 3 6 3 3 4 7 5 
2 4 2 7 

4 3 2 
3 4 5 9 3 2 8 8 2 8 5 2 

3 7 3 3 4 0 
2 3 2 5 2 2 

1 5 2 4 1 3 5 1 1 7 3 8 
1 8 2 3 2 0 

1 2 2 
1 5 1 4 1 2 9 3 2 0 7 0 

13 2 2 2 8 
2 2 2 

3 1 0 2 2 4 9 3 3 1 0 5 
2 9 1 6 4 4 

6 1 3 
1 9 6 1 2 2 3 3 7 6 8 6 

2 1 2 6 15 
4 3 3 

2 9 0 3 2 8 9 1 2 9 8 5 
7 9 6 4 9 0 

5 5 4 
6 4 1 8 9 5 1 0 3 8 

3 2 2 
5 9 5 5 5 0 6 3 6 

2 4 5 
2 6 7 4 2 3 4 5 2 1 2 6 

2 3 
2 4 3 

2 4 4 9 2 6 4 2 2 3 5 4 

4 6 6 

1 0 1 0 1 5 3 0 1 * 5 1 
4 3 3 

1 1 5 8 1 3 9 8 1 1 3 2 

* i § i i i 3 9 6 
7 2 1 6 5 9 7 2 1 7 6 4 2 3 2 

1 2 0 1 2 4 1 0 8 
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OEC 1984 PROD MP ACCUM 

485 

l2zi 
i 

575 
19 
1 

1353 
15 
1 

3293 
10 

3 i ! 
1518 

1 
2315 

28 
2 

2596 
29 
2 

162* 
13 
1 

2802 
36 
2 

950 
1 

640 
1 

2273 

3 
2340 

6 i i f i 
79 

1150 
17 
1 

5*8 
20 
2 

1415 
32 
2 

55 9 
23 
2 

1412 
4 
1 

3031 
54 
6 

2624 
43 
17 

799 
11 
1 

1855 
34 
2 

2442 
30 
3 

1626 
16 
1 

2598 
62 
4 

839 
1 

65 6 
2 

2112 
10 

46* 
6566 1 
ua 

157* 
3 
1 

695 

1336 
22 

575 
26 
1 

1295 
11 
2 

2676 
25 
2 

2 76 7 
31 
11 

688 
19 
2 

187* 
32 
1 

2535 
25 
2 

1964 
12 
1 

2543 
55 

872 
1 

636 
2 

2379 

1646 
11 
1 

596 
12 
1 

1349 
34 
2 

59* 
10 
15 

1450 
36 
4 

2662 
25 
2 

3195 
49 

80* 
13 
2 

1908 
30 
2 

2516 
26 
2 

1882 
25 
2 

2*83 
*9 
3 

761 

665 

1276 
3 

1039 

1 * 9 7 1 8 5 * 2 0 * 1 1 2 6 8 2 0 9 3 1 9 8 8 5 * 8 5 2 9 7 
2 * 0 8 1 2 0 2 4 2 1 
1 1 2 1 1 1 4 

• s i 5 1 2 5 * 5 6 2 3 6 7 2 7 3 9 5 1 6 6 3 0 7 5 1 2 
3 3 6 1 2 

1 1 2 2 2 1 8 
1 3 8 2 1 * 1 1 1 1 0 2 1 3 0 0 1 0 9 b 1 5 9 6 0 2 6 2 0 4 8 

1 7 4 1 2 * 2 5 3 6 3 3 0 6 7 3 0 
2 4 2 4 4 2 8 

6 5 7 6 0 8 6 1 9 4 6 9 6 0 4 7 0 * 0 3 5 1 3 6 
1 1 1 3 2 1 8 1 7 2 4 1 2 4 0 1 

2 2 3 3 3 3 7 
1 2 5 6 1 3 6 3 1 2 7 9 1 2 6 9 1 2 5 1 1 5 5 5 3 2 6 6 9 3 1 

2 2 1 6 2 2 1 9 2 4 2 3 3 4 2 0 2 
2 2 2 2 4 3 0 

2 7 9 3 2 5 1 2 2 6 0 1 1 4 6 3 6 2 1 1 7 4 5 6 8 3 1 6 * 1 1 9 
1 2 1 2 1 3 0 2 3 3 1 3 9 2 

7 3 1 4 4 6 5 5 
3 1 3 1 2 S 9 2 2 2 5 7 1 8 2 5 2 * 2 3 3 4 5 3 5 6 8 7 0 9 6 

3 2 3 1 2 6 i 9 4 0 4 0 9 1 0 1 8 2 
1 * 1 4 1 4 2 8 3 2 2 3 9 

7 1 7 7 3 1 6 6 1 7 4 3 7 7 4 1 2 0 9 0 5 3 8 3 3 
1 9 1 * 1 8 1 4 1 7 1 9 7 8 2 8 

1 2 3 3 2 1 
1 8 5 3 1 7 6 4 1 8 4 4 1 2 0 7 1 9 5 3 2 1 * 5 0 3 9 3 3 6 2 

3 3 2 7 3 4 8 3 7 3 2 6 6 5 5 2 
1 2 4 3 2 2 5 

2 5 0 9 2 4 6 * 2 4 2 6 2 2 5 1 2 5 6 5 3 1 0 2 * 1 0 6 5 6 6 
2 6 2 1 2 9 2 2 2 4 3 2 1 1 3 9 7 

2 2 3 5 4 3 5 
1 7 9 9 1 9 * 0 1 8 9 1 1 7 5 6 1 * 7 * 2 7 8 3 6 3 2 3 1 6 6 

1 5 1 9 I S 6 1 1 1 2 5 2 3 5 1 7 
3 1 1 2 2 2 * 

2 2 2 2 2 1 6 3 2 2 7 3 1 9 2 2 2 1 3 5 2 9 9 3 0 1 3 3 5 6 7 
* 2 ** 6 6 6 5 3 6 * 6 3 1 6 3 

3 2 6 1 2 2 5 0 
8 5 9 7 8 7 8 9 0 6 3 4 6 7 1 1 0 0 3 7 1 5 4 7 7 4 

2 1 2 2 2 2 1 
6 7 7 6 8 1 6 4 4 5 6 6 5 2 9 7 * 7 7 1 1 3 8 1 9 

3 2 3 3 2 3 3 
2 0 6 9 2 1 * 2 2 5 1 8 1 9 9 7 2 2 2 3 2 6 9 6 S 4 5 8 2 3 6 2 0 6 9 

3 1 5 3 3 2 C 1 9 
2 3 3 4 * 3 6 

2 5 3 0 2 3 0 0 2 7 8 3 2 5 7 9 2 5 0 8 3 0 0 5 3 3 3 8 2 6 5 

2 2 4 3 3 3 9 

1 2 3 8 1 2 * 0 1 4 1 1 1 3 6 4 1 * 3 5 1 6 0 6 7 2 6 1 6 4 5 

* 3 4 1 3 * 
1 0 7 1 1 0 5 1 1 0 5 9 9 9 4 9 3 2 1 3 1 5 8 

2 
3 2 7 6 3 4 

3 6 8 5 9 2 329 4 8 6 5 0 2 6 7 1 7 4 6 
5 7 9 0 ? 5 6 5 1 9 6 3 5 5 7 7 9 5 8 8 9 0 6 9 4 8 0 3 2 4 0 1 0 6 9 8 9 6 3 

8 1 8 * 1 3 1 1 2 5 1 6 1 1 2 9 8 

L080 PRODUCT ION 
MESA THIN MOUNDS 

ID3030H14H GAS 
2L303ON14H GAS 

COMPANY TOTAL GAS 

M AND M PRODUCTION ANO OPERATION 
MEXICO FEDESAL A 

1 U024N bH GAS 193 560 
OIL 

MANANA GAS INCORPORATED 
ANNIE 8 

1N1330N12H GAS 1189 1025 
OIL 

BETTY HARTMAN 

MARY HHE EL ER 

GAS 
O I L 

2 5 9 6 
1 7 

2 0 3 2 
1 4 

2 1 0 8 
1 6 

1 7 * 5 
8 

GAS 
O I L 
GAS 
O I L 

5 2 3 1 

MS 
2 0 2 

4 0 2 8 

* 2 ) 5 6 
1 * 1 

2 9 * 

B 8 * 

2 7 5 9 
5 * 

4 2 3 5 
1 3 0 

0 1 L 
GAS 

3 3 3 
1 5 7 9 9 

2 1 2 
1 1 3 0 1 

1 6 
* 1 5 5 

1 9 * 
9 5 0 6 

•***•*«**•*««»*********** ********************* 

********************************************** 
* 7 9 547 225 292 539 * 0 8 

***** ***************************************** 
76 7 500 356 

2 

1451 

54 7 

8 3 * 

1588 
10 

2 6 2 * 
* 0 

» 3 3 

7 9 8 1 0 5 9 9 6 9 1 0 7 7 
7 

1 2 0 * 
2 

S 2 * 
1 7 

1 0 6 3 7 
2 3 

1 7 9 9 0 6 
8 2 0 

1 S 0 0 
1 * 

2 0 3 * 
1 1 

1 8 1 2 
1 0 

2 1 6 6 
1 1 

1 5 9 6 
2 3 

2 0 1 3 
6 

2 2 9 4 6 
1 4 5 

2 2 5 7 9 4 
1 9 0 0 

2 0 3 0 
2 8 

nn 
5 7 6 1 

10 3 

'tfo 

* * 8 0 
* 9 

5 7?7 

5 2 8 7 
9 3 

4>08S 
1 * 0 

3 2 3 9 
7 7 

"?? 
* 3 0 * 

3*?| 
5 0 

4 0 6 3 4 
6 7 6 

4 3 7 4 * 
1 1 3 0 

4 9 4 7 5 7 
7 3 1 4 

2 1 9 2 b 5 
6 1 2 1 

1 7 0 
7 7 6 3 1 * 7 1 3 

1 3 6 
1 1 0 * 9 

2 5 1 
1 2 6 1 5 

1 9 8 
9 2 2 9 

1 3 * 
1 0 5 9 3 

1 9 7 9 
1 1 7 9 6 1 

1 6 1 5 5 
1 1 1 9 7 2 2 

» * * « * » * * * * * • * * * • » * » » * • * » • * * • * * « * • * » * * • • * * » * * * * 

1 H 1 6 2 7 N 1 1 H GAS 1 3 9 6 9 3 8 2 0 1 5 2 0 1 * 1 7 * 1 1 7 7 * 1 6 3 8 
O I L 2 0 3 7 1 8 2 * 5 5 
H A T * E 1 P l 6 2 7 N 1 1 H GAS 2 3 2 3 2 0 5 0 4 4 7 9 3 7 3 5 3 4 1 7 3 2 7 1 2 7 6 7 
O I L 2 8 5 5 1 9 4 1 1 9 I * 
HAT 7 

2 N 1 52 7 N 1 1 U GAS 1 2 1 0 1 1 4 1 1 2 7 0 1 3 8 * 1 2 5 8 1 3 8 9 1 * 3 7 
O I L 3 1 2 5 1 2 1 0 8 
HAT * R 3 G 2 1 2 7 N U H GAS 8 4 2 2 5 8 2 6 8 2 6 6 8 8 7 2 4 7 1 9 * 7 1 3 2 3 * * 
O I L 3 9 2 7 S3 2 * 7 3 2 8 

4 A 2 8 2 7 N U H GAS 
O I L 
H A I 

5 5 8 4 3 3 3 4 2 7 7 3 6 3 6 
2 3 

6 1 1 
1 5 

6 2 9 
7 
5 

E V E N SEN 
2 P 1 9 2 7 N 1 0 H GAS 2 4 8 7 3 2 1 8 3 6 1 0 3 6 6 3 2 9 3 * 3 2 7 5 2 7 7 2 

O I L 
HA I 

8 2 0 1 7 1 8 3 7 1 7 \\ 
F R O N T I E R A Z T E C 4 

1 0 8 2 7 N U U GAS 2 8 8 7 2 7 6 2 3 3 7 7 3 1 5 7 3 2 6 0 2 8 7 2 2 5 9 3 

FRONTIER A2TEC i 
1 L 2 8 2 7 N U H OAS 6 8 8 3 9 1 1 * 0 1 * 6 4 8 8 * 

O I L 1 3 3 6 1 
- » T 

C A R ! L L A APAL ' - . t 
8 P 2 72 6N 5 H • I S 5 7 2 9 * 8 6 * * 2 9 0 2 9 6 1 

O t L 1 5 5 5 3 * 
HAT 9 a 8 5 

8K.2 7 2 6 N 5 U GAS 1 3 2 0 6 1 3 9 3 3 1 2 9 3 1 9 3 8 6 1 8 9 S 2 2 7 3 
O I L 1 2 
H A T 9 9 9 6 1 1 

9 A 2 8 2 6 N 5 U GAS 2 5 6 8 7 1 2 * 7 3 1 1 2 1 5 2 0 * 9 * 
O I L 1 2 0 1 3 3 3 5 2 
H4 7 5 6 2 7 2 2 1 8 

9 0 2 8 2 6N 5 H GAS 2 6 * 0 1 1 2 * 9 0 3 0 3 2 1 6 5 * 6 
U I L 1 5 9 1 3 5 
HAT 1 3 7 1 7 

10 82 72 6N 5 H GAS 5 0 5 7 * * 9 6 1 * * 3 
0 1 L 3 5 4 0 8 
HAT 6 3 

1CC2 72 bN 5 H GAS 1 3 7 0 9 5 6 8 * 
O I L 6 2 I S 
H I T 7 * 11M2 8 Z 6 N 5H C A S 1 0 2 3 1 0 1 2 7 5 7 3 7 1 * 8 7 3 2 7 7 
O I L 1 1 2 8 1 5 2 * 
HAT 2 6 5 1 1 

1 1 C 2 3 2 b N 5 u GAS 7 * 2 5 2 7 0 * 5 0 2 5 
O I L 6 8 8 2 2 0 
• A T 2 2 1 

1 2 A J 3 2 b N 5H GAS 1 1 0 9 5 2 7 2 1 1 0 9 7 
U I L 6 5 3 2 9 
H I T 1 3 3 1 

1 2 J 3 3 2 6 N 5 H GAS 3 0 6 2 7 9 6 5 5 1 1 6 7 8 
U I L 1 * 5 2 5 2 8 
K A I 1 5 * 5 1 

13 M i 32 6N 5 H GAS 6 2 1 8 4 4 6 1 3 6 7 8 2 1 1 * 9 3 1 5 1 1 
U I L 3 8 7 3 * 1 * S 
WA T 6 5 6 3 1 

1 3 E 3 3 2 6 N 5H GAS 9 6 0 7 6 9 7 6 3 * 7 3 2 1 0 2 S 3 1 
O I L 1 3 2 3 7 2 3 3 5 
WAT 10 1 0 5 1 

1 4 N J 4 2 6 N 5 H GAS 1 1 3 7 * 1 0 * 6 3 2 * * 7 1 5 9 0 1 6 8 2 
U I L 7 2 5 5 2 3 5 
HAT 5 5 3 1 

10 3 

58 

7 5 8 1 5 3 0 1 9 5 0 1 * 7 0 6 8 1 1 7 9 0 5 1 2 9 7 3 5 6 
5 7 6 to 1 1 0 1 0 5 3 8 
3 3 4 3 3 2C 

2 * 1 * 2 6 9 2 2 9 8 8 3 1 9 1 3 * 0 3 3 6 7 3 5 2 1 3 2 71 
5 6 7 1 2 1 0 1 9 8 1 * 5 2 
3 4 4 * * 2 6 

1 2 9 0 1 2 4 2 1 * 6 0 1 2 2 6 1 * 3 5 1 5 7 4 2 9 8 7 7 2 8 
5 7 7 6 9 8 4 8 1 2 * 

* 4 * * * 2 4 
4 3 1 6 2 3 1 3 1 1 3 

2 79 2 4 9 0 
* * 6 5 8 3 6 2 7 6 1 8 5 5 2 6 8 0 8 1 1 2 3 4 8 0 

5 5 5 7 6 7 1 1 8 8 1 
4 4 * * * 2 5 

2 8 4 7 2 9 4 1 3 1 7 6 3 3 1 8 3 7 4 5 8 1 3 6 0 4 5 4 
1 4 6 7 1 3 1 8 0 1 7 1 0 2 
1 7 1 7 1 7 1 7 1 7 1 0 7 

1 5 7 2 3 4 0 0 2 6 9 6 2 8 8 0 3 9 0 3 3 5 3 6 6 1 8 9 3 6 2 0 

I S 2 9 2 6 2 8 3 1 1 3 2 
1 4 1 3 

1 2 9 2 8 3 5 9 8 7 0 1 9 9 0 4 2 9 8 1 5 2 9 8 9 3 1 2 9 
2 5 2 1 2 4 3 0 

3 5 7 7 7 37 

1 7 8 4 4 1 0 7 5 3 S 4 
2 1 0 6 9 2 6 1 
1 31 

1 3 3 * 9 7 * 9 6 8 2 2 5 2 2 3 3 3 6 
2 1 4 1 2 1 7 

3 5 
5 3 6 8 7 5 5 4 0 4 9 9 0 1 4 8 

2 0 2 3 8 5 0 9 4 5 
2 1 2 5 

1 5 6 3 5 8 1 6 5 6 2 * 8 0 6 0 2 1 9 9 0 6 0 
3 5 3 8 3 6 7 2 1 5 6 

* 3 2 
7 1 5 9 2 5 6 6 8 2 1 9 0 9 4 1 5 0 3 2 0 9 

8 0 6 1 6 9 1 * 0 0 7 
3 1 13 

7 5 4 2 0 * 0 5 8 3 1 4 1 3 8 3 1 6 8 2 5 9 
6 b 7 1 5 3 7 1 2 

8 19 
4 3 15 2 5 9 6 6 1 4 6 8 2 9 5 

5 1 2 9 9 2 3 0 2 1 
2 17 

2 2 0 9 9 5 3 5 0 4 2 6 0 3 1 6 9 8 4 5 
2 9 3 1 5 4 3 3 2 5 3 6 

7 2 1 4 
8 1 9 7 1 0 b * 2 4 1 7 4 1 5 9 5 9 7 0 

6 1 1 6 7 1 4 8 2 1 

* 2 1 
3 1 2 9 8 1 1 5 7 8 4 * 1 5 3 6 5 4 3 7 

2 7 1 * b 9 3 * 3 4 
1 2 37 

2 5 2 9 3 2 5 8 2 7 7 2 3 9 7 7 1 1 1 * 7 9 6 
3 5 1 0 9 1 2 2 5 8 

2 1 
8 9 * 2 3 1 6 3 2 2 * 7 1 2 6 6 5 6 

1 2 3 3 5 0 17 74 
6 32 

2 7 5 5 6 2 0 0 9 7 8 5 
1 6 0 2 2 5 3 7 

1 * 



l f l - r< \ l B N N 
• ) « » - O K O 
S+"-l -tO>-t 

m m 

* T 

>t)«<N 

—I-H •. 

m 

! * I 
I u i 
I O ! 
I z -o i f -

< o i 
I XU1 I 

Zm 
Or-** 
•fO 

t - t 

•TV 
7>-H 

' • w o o 
goom 

m c o o 
m p 
Cr-4-l 
in 

a * - t 
- O p m 
e r r 1 

( T O O 
0 - t < M 
o 

X < M 
o 

</)0-om 
< ( 0 - I 
19 ( f l 

*r si 
o o > o o 
ZCP 
X I -

I M O O 

mmm 
CO-H 

r 
I 

M-OQ 
-<-O-I 

O 

u 
O - t N 

Z ' ~ 

o n 
o 

o i n o o oo 
oem 

o 
o 
O p - O M 

Lu 

I* 

f - t o 
•HCO 
- t - l 
•IKM 

-OOO 
M i n 
MM 
i h 
fM 

• r o o 

— o o o 

r 

0 , 
o 
_ i p o o 
UJ > 
UJ 

a 

< 
K O O O 

o - O 

So" 
< i - 0 
CJIM 

M 

O f » m 

r-r--o 

r - - i , 

in- too 

- I INCH 
-o -

-Ocom 
IA m 

O O O «r~NfJ> 
K - O M M 

M O O 

0> 

• * f M O 
com 
w 
m 

v m m O 
z p > a « 
< r > 
a f -

(fcin-o-t 
p f f > » < N 
. j m - I 

IfllM-*, 
IN 

OOrO 
rtN|i| 
O —I 
IM 

r - - i m 
eg r o m . 
- t —I 
(M 

>* 
r « m M 

i i . * - I 
E M . 
o • 

" • M O J . 

JU> —4 
tM .«• 
3 
t 

- t - t - t 
O r — - m 
em « 

3 0 0 0 
3 /> 

MCOQ 

M 

- i r - O 
O - I 

i/>(t < 

/ 1 - J h -
= t < - < 
J O * 

3 

m i n - t 
o 

.0-4 

U j ' / > _ j l -
l - < i - i < 

O * 
b r a 
p - O 
i—O 
! j c 
W M 
r—• 

s§ 
P I N 

S u . 

o<n-w 
-ooo 
- i i n •to 
• t - 4 o 
CO 

0 » - t i 
m - i 

o o o 

z 
0£ 
a i n o O 
m m 
o 

O O O 

P5-
w 

r 

z o o o 
o 

< 
ac 
o 
a. o o p 
QS 
a 
o 

l / l < 
Or-o to 

i n 
O r g 

« * . t o o 

Z 
a 
—« 

o c m t o 

X 

O O P 

UJl/). 

0 ! O O * 
UJ •» 
< X 

LUO 
Ti Jt 

M 

i o o 

M 
< x 
ac-i 
a 

UJ 

- I 

H 
a 

m - t 
•- im 
ooo 
M0> 
m 

mcoi 
o m 
m - i 
>t 

o - < i ) 
M m 
i n 

I - H 
- 4 

10 
UJ 
- J 
O C - J - t O 
< M - * 
X - i 
U M 

- t - t O 
> t M 
aa 

r-cr-O 
•o 
•o 
IM 

r - s t - O 

4) 

> - r - t n O 
Z 0 3 <^ 
Q.IM 

o 
u 

» -m 
z - t 
u j m 
z 
a. 
a 
j o o p 
UJ 

> 
UJ 

a 
< 
UJ 
CQ 

O O O 

O i n o 

Q | 
Ull/)_llfc-
> - < i - i t l 

as 
o x : 
o - O 
- l - O 

~-o 
JC 

I 

o m 

m o o o 
M f l 

- l Jo 

i n 

s i n e 

m m 
o 
m 

m i p o 
- t . - i 
eo 4-1 « 

u j m ^ o o 
_io>in 
uj—I 
turn 
I •x 
> - N + - 0 

« o 
X 

COIMO 
—I 

co 

OOr-O 
9*4 

0>pO 

o r o 
Q 0 » f l 
t u r n 
i— —i 
< t . 
ec 
O 
OwsJ-frO 
occo * 

om 

i o o J-o 
< o i n 

IM < 
Z < 
z a * ( « i o 
<f 

' SC + 
i n 

i n t o 
C O i l 

0 - i n O 
o>r-

u i m «* 
i s 

o 
U1U0,J|-
t - < U « r 
< u > p JS 
CC 

ana 
C L O 
—o 

.X 
< ( M 
t - - l 
O Z 

< m 
o m 

<M 
Z O 

I 

< 
CO 

i m ( i > * 

m.'<t; 
fecOIJil 

I^» 

- • p o 

r - p o 

O o o 

o o o 

- o o o 
10 

• t o o 
z> t 

</>-tOO 
U1C0 

l o f a o 
too 

lOoOUt-
U . < t l - < I 

a - t 

o p o 

J H O O 
O - I 

UJ<jO_/h-

< l p O J ! 

< 6 J 
I—J-i 

Z : * 

I 

UJ 

I 
I— 

rrcorsj 
^•mo> 
m m i n 
^• in 

0—ir-
- J i n r . 
r - r g 

10 

<rmin 

m 

xf 
O I 
a i 
uomrg 
«*+ 
O - f l 

0 - n n i n 

1- - t 
un-i 

i n - i 
P 

m-<r -
m - i 
in 

rMino 
0 — i 

M O 
O m - i 
O 

o 
doom 

zm w4 
at-

o 
o 
o p m N . 
a - t - t 
a;—i 

Q.+ I 

O 
u 
o m o o 
X T ' 

- o o o 
17-

o « i o 

a 
UJ'>l._Jl— !—<—.< 
< - p O 2 

i 
O v i 
cx :o 
Q - O 
— O 

I—< 
O Z 
*co 
« I 1 
or>-

iM 

LU 0 

> f -
'. f-J 

•x—• n 



















































Ah) s 













\1&*%40L \])^C/( j]^^ 













































































































































































?ln/rt 





i-i/r\ 





























(r) 





Ir, 

f t l i . L t * / A / 































R E W E R 
ASSOCIATES, INC. 

ENGINEERS • ARCHITECTS • SURVEYORS P.O. BOX 2079 • FARMINGTON, NM 87499 • (505)327-3303 
400 PILE ST., SUITE 300 • CLOVIS, NM 88101 • (505)763-4255 
DURANGO, COLORADO • (303)247-5766 

December 26, 1985 

Mr. David Boyer 
New Mexico Oil Conservation Division 
Post Office Box 2088 
Santa Fe, New Mexico 87504-2088 

RE: FLORA VISTA WATER USERS ASSOCIATION 

Dear Mr. Boyer: 

Please f ind enclosed one set of pr in ts of the Flora Vista Well and Test Well 
Locations, including aer ial photographs. We have also included a copy of th is 
1etter fo r the f i l e. 

Sincerely yours, 

BREWER ASSOCIATES, INCORPORATED 

George T. Walters, P.L.S. 
Vice President 

GTW:gv F-331 

Enclosures 

cc: F i le 

Lawrence A. Brewer, P.E., L.S. 
George E. Bennett, Jr., A.I.A. 

Richard P. Cheney, P.E., LS. George T. Walters, P.LS. 
Robert A. Echols, Jr., P.E. 



B R E W E R 
ASSOCIATES, INC. 

ENGINEERS • ARCHITECTS • SURVEYORS P.O. BOX 2079 • FARMINGTON, NM 87499 • (505) 327-3303 
400 PILE ST., SUITE 300 • CLOVIS, NM 88101 • (505)763-4255 
DURANGO, COLORADO • (303) 247-5766 

November 8, 1985 

Mr. Dave Boyer f j, . ; ; 

State Of New Mexico ^ i . : v;]':C,:' l . 'i'̂ O'-I 
O i l Conservation D i v i s i o n - — , c 
PO Box 2088 
Santa Fe, New Mexico 87504 

RE: FLORA VISTA WATER USERS ASSOCIATION 
ELEVATIONS FOR TEST WELL MONITORS 

Dear ,Mr. Boyer: 

We are submitting herewith two (2) copies each of the e l e v a t i o n s 
which we have taken t o the nearest l / 1 0 0 t h of a f o o t f o r the 
above r e f e r e n c e d p r o j e c t . In a d d i t i o n , we are also enclosing 
two (2) copies each of the area o u t l i n i n g t h a t p o r t i o n o f the 
Crouch Mesa County Road Extension w i t h i n the Lee Acres Land
f i l l area. 

Very t r u l y yours, 

BREWER ASSOCIATES, INCORPORATED 

Engineering D i v i s i o n D i r e c t o r 

RAE:rr F-331 

Enclosures 

Lawrence A. Brewer, P.E., L.S. 
George E. Bennett, Jr., A.I.A. 

Richard P. Cheney, P.E., LS. George T. Walters, P.L.S. 
Robert A. Echols, Jr., P.E. 
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F L O R A V I S T A W E L L A N D T E S T W E L L S L O C A T I O N S 

N 

SCALE: 1 I N . - 100 F T . 

100 0 100 

I I 3 

PUMP HOUSE 

L_ 

HUN BY: JDW 9/13/85 
JOB: FLORA VISTA WELL'S'TEST LXATION DISK-SURVEY #2 
POINT NORTH EAST ELEV. 

1 10000 10000 FD. REBAR 
2 10010.7201674 9744.2245555 FO. REBAR 

CD 10558.0800542 10148.890608 106.37 WELL 
4 9961.833901 10059.8338515 100.18 TEST WELL 5 

5 9939.4073038 10083.6995464 M 
j (fi) 9898.6519976 9959.7176712 100.48 WELL 

9872.0911083 9946.3881401 99 74 OLD WELL 

MJ 8 9942.1493784 9956.135828 101.9O TEST WELL 3 

9 9738.7881714 9774.5036874 
9854.2064626 10034.8727437 98.51 TEST WELL 4 

' <)l i 9794.6137317 9879.9361151 100.61 TEST WELL 1 
12 9748.1732121 9828.3824133 100.46 TEST WELL 2 

@ 9697.0633913 9817.2577553 100.29 WELL 

•ST® 9669.1202509 9777.1979868 99.45 WELL 

9580.6995465 9685.1565287 98.42 WELL 
16 9653.0379898 9706.7613464 100.88 PUMP MOUSE SLAB 

17 9662.4853289 9698.7654782 
18 9606.4530754 9583.2667245 

9506.4186671 9549.2187282 97.07 WELL 
9714.4714054 9546.2960701 99.15 WELL 

9401.6061461 9438.5830708 96.95 WELL 
22 9535.9786329 9542.4122932 

50 9180.7791972 12105.5650402 

SET IRON ROD AT RIVER 92.40 

BM, IOO', ON SLAB AT WELL 6 
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RUN BY: JDW 9/13/85 
JOB: FLORA VISTA WELL'S TEST LOCATION DISK-SURVEY #2 
POINT NORTH EAST ELEV. 

1 10000 10000 FD. REBAR 
2 10010.7201674 9744. 2245555 FO. REBAR 

3 10558.0800542 10148 .890608 106.37 WELL 
4 9961.833901 10059 .8338515 100.18 TEST WELL 5 

5 9939.4073038 10083 .6995464 
6 9898.6519976 9959. 7176712 100.48 WELL 

7 9872.0911083 9946. 3881401 99.74 OLD WELL 
3 9942.1493784 9956. 135828 101.9O TEST WELL 3 

9 9738.7881714 9774. 5036874 
10 9854.2064626 10034 .8727437 98.51 TEST WELL 4 

11 9794.6137317 9879. 9361151 100.61 TEST WELL 1 
12 9748.1732121 9828. 3824133 100.46 TEST WELL 2 

13 9697.0633913 9817. 2577553 100.29 WELL 
14 9669.1202509 9777. 1979868 99.45 WELL 

15 9580.6995465 ii c 1^287 98.42 WELL 
16 9653.03/9898 9/0b. / r i J -ih 4 100.B8 PUMP HOUSE SLAB 

17 9662.4853289 9698. 7654782 
18 9606.4530754 9583. 2667245 

19 9506.4186671 9549. 2187282 97.07 WELL 
20 9714.4714054 9546. 2960701 99.15 WELL 

21 9401.6061461 9438. 5830708 96.95 WELL 
22 9535.9786329 9542. 4122932 

50 9180.7791972 12105.5650402 

SET IRON ROD AT RIVER 92/40 

BM, 00> ON SLAB AT WELL 6 
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EO HARTMAN, PRES. 

Mlanana Gas, Inc. 
P. O. BOX 36990 

ALBUQUERQUE, NEW MEXICO 87176 TELE: (505) 884-4863 
(505) 884=08̂ 4 

December 7, 1985 

New Mexico Conservation D i v i s i o n 
1000 Rio Brazos Rd. 
Aztec, N.M. 87410 

Gentlemen: 

O i l Conservation D i v i s i o n 
P.O. Box 2 088 
Santa Fe, N.M. 87501 

Enclosed are the f o l l o w i n g Prod uced Water P i t R e g i s t r a t i o n forms: 

Name of Well 
S u l l i v a n # 1 
Aunt Maggie # 1 
Aunt Maggie # 3 
P h y l l i s Hartman # , 
Betty Hartman # 1 
Annie B # 1 
Charlie # 1 
Bobbie Herrera # 1 
Bobbie Herrera # 1 
Mary Ackroyd # 1 
Mary Ackroyd # 2 
Finch # 1 
Clarence # 1 
Gale # 1-R 
Mary Wheeler # 1 
Mary Wheeler # 1-E 
Gigi # 1 

(P.C.) 
( F r u i t ) 

Locat ion 
J-2 5-2 9N 
I-25-29N 
J-25-29N 
N-24-29N 
P-14-3 0N 
N-13-3 ON 
1-7-30N-
K-4-3 0N-
K-4-3 0N-
J-18-3 0N. 
J-18-3 0N 
A-22-29N 
C-24-2 9N 
M-13-2 9N 
D-23-3 0N 
M-23-3 ON 
M-24-2 9N 

11W 
-11W 
-11W 
-11W 
-12W 
-12W 
11W 
11W 
11W 
-11W 
-11W 
-11W 
11W 
-11W 
12W 

-11W 

Please advise i f you need any f u r t h e r information i n t h i s matter, 

Very t r u l y yours 

Ed Hartman * T—CCT-

EMH/nh • •• \' • ... • .. 
Encl. ., .. • 

ON. DJV.j 
DIST. 3 



STATE OF NEW MEXICO 
Energy and Minerals Departnent 

OIL CONSERVATION DIVISION 
P. 0. Box 2088 

Santa Fe, New Mexico 87501 
(505) 827-5800 

AZTEC DISTRICT OFFICE 
1000 Rio Brazos Road 
Aztec, New Mexico 87410 

(505) 334-6178 

PRODUCED WATER 
PIT REGISTRATION FORM 
(Instructions on Back) 

Owner/Operator: Manana Gas, I n c . , P.O. Box 36990, Albuquerque, N.M. 87176 
(List information only for pits operated by you at a lease or at other locations) 

Well and Lease, or Facility Name: 

location: Uni t M SPP. ?3-':inN-1?W 

Mary WTIP.PIPT 1.1-F, 

(A) 
Pit 

(B) 
Maximum Daily 
Discharge to Each 

Pit 

(C) 
Pit Type 

(D) 
Depth to 

Ground Water 

(E) 
Sample of Discharge to 

Each Pit 

TDS (in mg/l) 
or conductivity 
& temperature 

Sample Date 

Prijnary Pit/ 
Produced Water Pit shp& 

Ancillary Pit(s) 

Fiberglass 

Separator 
P i t 

6 Deep 
12 Diamete 

7 f t . ( e s t . ) 37,050 9/25/85 

en. 

DEC 1 01 

OIL CON. 
D I S T . : 

85 

DIV.1 

nun 



S W E OF 
_N£W M e x i c o , - j 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

Telephone t Z ] Personal 
Time Date i / 

Oriqinatinq Party Other Parties 

i ^ D e f^c/CB 

Sub.iect « . . i * . • 

Di scussion 

Conclusions or Agreements 

3i stri bution Signed 



B R E \ A * % R 
ASSOCIATES, INC. 

ENGINEERS • ARCHITECTS • SURVEYORS P.O. BOX 2079 • FARMINGTON, NM 87499 • (SOS)327-3303 
400 PILE ST., SUITE 300 • CLOVIS, NM 88101 • 005)7834255 
DURANGO, COLORADO • (303)247-5788 

November 8, 1985 

Mr. Dave Boyer f--, - - j 
State Of New Mexico CM. . "•"j 
O i l Conservation D i v i s i o n 
PO Box 2088 
Santa Fe, New Mexico 87504 

RE: FLORA VISTA WATER USERS ASSOCIATION 
ELEVATIONS FOR TEST WELL MONITORS 

Dear .Mr. Boyer: 

We are submitting herewith two (2) copies each of the e l e v a t i o n s 
which we have taken to the ne a r e s t l / 1 0 0 t h of a f o o t f o r t h e 
above r e f e r e n c e d p r o j e c t . I n a d d i t i o n , we are also e n c l o s i n g 
two (2) copies each of the area o u t l i n i n g t h a t p o r t i o n o f t h e 
Crouch Mesa County Road Extension w i t h i n the Lee Acres Land
f i l l area. 

Very t r u l y yours, 

Engineering D i v i s i o n D i r e c t o r 

RAE:rr F-331 

Enclosures 

Lawrence A. Brewer, P.E., LS. 
George E. Bennett, Jr., A.I.A. 

Richard P. Cheney, P.E, L.S. George T. Walters, P.LS. 
Robert A. Echols, Jr., P.E. 
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NSERVATION 5| l O ^ ^ l S ' 

OMS»M. ; \ M H % $ * : MEMORANDUM OF MEETING OR CONVERSATION 

^Te lephone Q Personal 
Time ^ . 

Oriqinat inq Party Other Parties 

•" —1 — " V~' 

Di scussion 

^ r ^ ^ g ^ V ^ ^ 7 y ^ ^ j a ^ a ^ /^(?^<^Jh^£&- O*aJPs4s0^^nJ^^ 

Conclusions or Agreements 

Di s t r i bution f ^ £ ^ Signed^ 



50 YEARS 

S T A T E Q F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
• IL C O N S E R V A T I O N D I V I S I O N 

TONEY ANAYA 
G O V E R N O R 

1935 - 1985 

P O S T O F F I C E B O X 2088 

S T A T E L A N D O F F I C E B U I L D I N G 

S A N T A F E . N E W M E X I C O 87501 

(505) 827-5800 

M E M O R A N D U M 

TO R. L. STAMETS, DIRECTOR OCD 

FROM D. G. BOYER, GEOLOGIST, ENVIRONMENTAL BUREAU^}^, 

DATE AUGUST 26, 1985 

SUBJECT: MEETING WITH RICHARD CHENEY (BREWER AND ASSOCIATES) 
AND BERT BARNES (PRESIDENT, FLORA VISTA WATER USERS 
ASSOCIATION). 

On Friday, August 23, I met with Cheney and Barnes 
to discuss res u l t s of OCD's inve s t i g a t i o n of the Flora Vista 
water well contamination, and to give them some suggestions 
as to where I think future i n v e s t i g a t i o n emphasis ought to be 
placed. 

I described to them the work we have already accomplished 
(monitoring wells i n s t a l l e d , and multiple samples taken from them 
and on-line water system), and results of our analysis (trace 
levels of toluene at 13 and 5 ppb i n two monitor wells between 
the contaminated and supply well and pumping wells, and toluene 
at 6 ppb i n the contaminated we l l i t s e l f ) . The levels of toluene 
detected are f a r below both the e x i s t i n g WQCC standard (15,000 
ppb) and the proposed lower standard (250 ppb). The resul t s are 
the only 1985 resuts that show any contamination whatsoever i n 
any of the monitoring s i t e s , or the contaminated w e l l . One sample, 
taken i n August 1983, by a former OCD employee and analyzed by a 
laboratory no longer i n business, showed " o i l and grease" hydro
carbon contamination, and no trace of benzene or toluene contami
nation at the detection levels available (10 ppb). U n t i l July, 
1985 the out-of-service contaminated we l l had no sanitary cover 
and only a bucket with a rock covered the ten inch diameter w e l l . 
Therefore, there i s no assurance that the contamination we are 
seeing now was not introduced during the past 2 1/2 years that 
the pump has been removed from the w e l l . 



This fact would surely be brought out i n any future l i t i g a t i o n . 

I t o l d them the USGS was interested i n looking at the 
s i t e f o r an a q u i f i e r test i f the nearby pumping wells do not 
cause too much interference. The wells w i l l need to be surveyed, 
and water levels obtained before the USGS makes a decision. 
Surveying w i l l be performed by Cheney's f i r m i n the next few 
weeks under my d i r e c t i o n . Cheney and I agreed that heavy pumping 
of the contaminated well f o r at least several days i s needed to 
determine the current status of water q u a l i t y , and whether any 
hydrocarbon contamination would be captured i f the well was put 
back i n service. 

Both Cheney and Barnes were upset by the lack of OCD 
(and EID) action i n 1983. They estimate that the Water Users 
Association has spent approximately $150,000 on new wells, land 
aquisitions, etc., and they are looking to recover damages from 
the responsible p a r t i e s . They do have some evidence of t h e i r own 
indi c a t i n g the source of the contamination (see Cheney l e t t e r of 
March 2, 1983, attached). Cheney talked about involving the State 
agencies (OCD/EID) i n any lawsuit since i t appears they did not 
perform t h e i r r e s p o n s i b i l i t i e s i n a timely manner. I t o l d him I 
would have our attorney c a l l t h e i r lawyer (Rick Lougee, 327-5281) 
i n Farmington to discuss the issue. Cheney also mentioned possible 
l e g i s l a t i o n to require that a l l groundwater q u a l i t y r e s p o n s i b i l i t i 
be placed under one agency. My answer was that OCD/EID lines of 
authority are now better defined and that OCD agency response i s 
now better. Though that may be the case now, Cheney said that the 
law may have to be modified to avoid future problems of t h i s type. 

As a re s u l t of t h i s meeting, I plan to have J e f f Taylor 
c a l l t h e i r attorney, and I intend to return to Farmington i n the 
next several weeks to assist i n w e l l surveying, and continue 
development of the monitor wells (they s t i l l have sand and mud 
in some of them). 

cc: J e f f Taylor 
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DISTRICT I FIELD OFFICE/724 WEST ANIMAS 

FARMINGTON, NEW MEXICO 87401 
(505)327-9851 

GOVEHNOIi 

O E N I S E D. F O R T 
D I R E C T O R 

July 3, 1985 

Mr. Bert Barnes; President 
Flora Vista Water Users Association 
P.O. Box 171. 

Flora Vista, New Mexico 87415 

Dear Mr. Barnes: 
On June 20, 1985 the annual environmental survey of the Flora Vista 
Water Supply System was conducted. The survey is attached for your 
review and file.' 

The system supplies water to approximately 1,600 consumers. Currently 
the system is purchasing water from the City of Aztec and is pumping 
water from 2 wells. The pump for the chlorination feed line is 
brokefn, therefore much of the water is not being disinfected. Since 
the chlorinator is not working, Well #3 is not being used because i t 
has sulfur contamination and there is no chlorine to remove the sulfur. 
Two new wells are drilled and will be put in use when the pump house 
renovations are done. 

Following is a li s t of deficiencies noted during the inspection: 

- There is no schedule for preventative maintenance and no records 
are kept of the maintenance which has been done nor who is doing 
i t . Most manufacturers provide information with their product 
for scheduling preventative maintenance. Based on the number 
of complaints this office receives about sediment in the water, 
i t seems that your system has quite a number of problems that 
a regular maintenance schedule could help to cut down. Historically, 
many problems that plague water systems could have been avoided 
i f the system had had a preventative maintenance program. 

- There is no method of keening track of the equipment in the 
system whether i t is in use or in the spare parts' inventory. 



Mr. Bert Barnes. 
Page 2 
July 3,- 1985 

- There is no. product, information available should i t be needed in 
case of an emergency. 

- The. pump house expansion is anticipated this summer.. When done, 
the fan switch for the chlorination room should be located outside 
the pump house. A signal light indicating fan operation should 
also be provided outside the entrance. 

- The garden hose., attached to the pipes in the pump house needs a 
backflow prevention device on i t -

- The New Mexico Occupational Health and Safety Bureau, strongly 
recommends that 26°' Baume (56%) ammonia be provided at the pump 
house to check for chlorine gas. leaks. The ammonia solution must 
not be stored in the room with the chlorine cylinders. I t is also 
recommended that a self-contained breathing apparatus or gas mask 
system with oxygen tanks be provided: should a chlorine leak occur. 
However, a written contingency plan outlining the responsibilities 
of the System and the Flora Vista Fire Department, and agreed upon 
by both in the case of a leak, or similar type emergency would be 
acceptable by the Division; Further information can be obtained 
from Sam Rogers, Technical Services Section, Occupational Health 
and Safety Bureau.: To ensure, that the. needs of the system and its 
employees are met, I. recommend that you utilize the Occupational 
Health and Safety Bureau's Onsite Consultation Services. A pamphlet 
explaining the service is enclosed.. 

I would like to thank Ray Penrod and Rex Rosenbaugh for their time and 
help during the survey.: I f I can be of any assistance, please contact 
me at 327-9851. 

Sincerely, 

Carol Miller, 
Environmental Associate 

Enclosure 
CM:lm 
cc:Water Supply Section 

File 



N/A '"* l N i o t Applicable; 
N-Av - Not Available 
Est. - Estimated 

Section A - GENERAL INFORMATION 

1 Viiiiun i ty Via i t i 

Inspection Form 

< ENVIRONMENT 

NM Health and. Environment Department 
Environmental Improvement Division 

Inspection 
Date: 06-20-85 

\ WSS CODE: WATER. SUPPLY COUNTY: ! 
I 100-24 SYSTEM NAME Flora Vista. Water Users. San Juan i 

? 

System Address/LOCATION 
P.O. Box 171. Flora Vista, NM ft7£1 T 

f OWNER: 

I Flora Vista Water Users Assoc.! 
OWNER ADDRESS ( i f different than above) 

Populat ion 
Served 

T~ j tt Meters 
Connections. S 

PHONE 
334-6045 

Max., System Product ion 
GPD 

ML ML 0 Poten.. D 

Actua1 • 

Average System Produc— j 

No Records Kept t I o n I 
GPD 

System Source Distribution Only j~J Wel1(s) fjTJ # of Wells _ 
(check Approp. Boxes) 

Spring(s) r - j I n f i l t r a t i o n Gallery r - j Surface 

Additional or Qualifying Information: 

Aquadene - a phosphate chemical added to water to keep rhWinp from parting with-

iron and manganese, and turning the water black. 

Expand pump house late summer. • Booster pump - control panpl nut nf rnnm with ~-p-ip0<L_ 

Will get sand filters on the lines coming- into pump hnwsp fporjjng m j n line, 

Two new wells with 10 hp motors have been drilled and will be put intn IKS with ^pand^d 
pump house. 

I Wells rfl & 2 in use. 

Well #3 is contaminated with Hot - is off until c-hlnHnp hpgin<: a g a i n 

Old #4 contaminated with natural gas. #5 & 6 are drilled and ready fn USP when Pvpanc-inn mmpioto 
The pump house chlorination room needs a fan switch outside the pump house. Chlorine cylinders 

must be secured towall atall times. Ammonia is needed to check for chlorine leaks & a workinq self-
C O n t . a i n P d h r p a t ; j r - i r 1 g a n n a r a r u . ; . -

System Personnel - Name/Classification j LeveI of c e r t i f i c a - \ Level ot Certification 
Obta i ned 

Ray Penrod -o- -o- i 
Rex Rosenbaugh - Assistant -0- -0- | 

• 
i 

. 
3 

i 
j 

In fornia tion furnished by: 

Ray Ppnrnri / Managpr 
Business Phone: |! 

334-6045 

Survey Performed by: 

. C?rol Miller and !'pn Murray 

Susines.s Phone: ? 

327-9851 ] 



Section A (Continued) 

I SIMPLIFIED FLOW DIAGRAM OR SCHEMATIC OF THE SYSTEM (INDICATE NORTH IF APPROPRIATE) 

A Ground Storage 
Tank 

Area Served by 
Groundwater From 
Wells 

Distribution Line 

10 hp 
to be put in use 

i o 
Well #6 r 

Spencerville 

Area served by 
Surface Water 
From Aztec -e 50 gpm 

Booster Pump 
(Not in Use) 

City of 
Aztec 

Chlorinator-^ 

o 
Well #5 

Pump 
House 

o 
Well #2 

O Well #4 

We9l #4 (old) 

Q Drilled - Not In 
Service 

O O 
Wel 1 #1 Well #3 (H2S) 

Section B - Source Information 

j WELL 
t Identification 
t .... ,_. . 

W e l ] | P u mP [capacity 1 W ^ ' 
Depth Depth GPM i Drawdown 

1 1 i f<=„p,t-

Pump [ S, t a t i c 

.Type | W a t e [ 
.'level 

Age of 
Pump 

Date 
Wel 1 
Dri1i cd 

J Well #1 25' 18' 45 5'-6' Submers. - 8' 5 yrs. 1930 

\ Well #2 25' [ 204' 45 5' -6' Subrners. - 8' 5 yrs. 1980 

\ Well #3 j 26' 
i 

21' j 90 10' Submers. - 8' 1 yr. 3/84 

\ Well #4 25' N/A | 20 1 N/A Submers. — 8' J. V>" • 1984 
1 Well #5 j_25' ?fV 90 Submers. - 8' 

do~be 
i n s t a l l 

_ _ _ _ _ 

I Well #6 1 25' 20' 90 Submers. 8' it 1985 
I Old Well #4 (ftSt.aminat.Priy 25' 21' 45 15' Submers. — 8' 2 yrs. 8/84 
I 
i 

i 

I 1 
i 

Source Number Total 
(each) Capacity ! R e m a r k s - Deficiencies, nnd R ncomuinndn I: i ons 

jIArtes ian Wel Is 

iopr ings 

Infi1trat ion Galler ies 

EID - 042 Revised 11/82 P,-.u ]c 2 



Sect i '•• i C - Gravity Storage and Pressure Tank Reservoirs 

Gravity Storage 
Reservoir Indent. 

Storage 
Capac i ty 
(qalIons) . 

Date Exterior j Tank Cathodic 
Built Condition Material Protection 

Tank 
Open i ngs 
Secured 

Overf1ow 
Screened 

Vent j 
Screen j 

#1 ' 1 300,000 | 1979 j Good. j Steel ] No | Yes NO yes j 
f | 

| 

i 

1 j 
'Pressure Tank I.D. 

Volume 
(gal ions) Age 

Exterior j 
Condition I Additional Informatic n j 

1 >• • • 1 ! 

i i 
sRemarks, Deficiencies or Recommendations 

Section D - WATER DISTRIBUTION 

,Booster 
ijPump 
SiStat ions 

Total Number 
of Stat ions 

1 . 

Remarks, De f i c ienc ies o r Recommendations. 
50 gpm i n - l i n e c e n t r i f u g a l pump 

Not. i n Use 

51 ype o f D i s i n f e c t i o n 
j,Faci 1 i t i es Chlorine Gas 

Remarks, etc. Qas chlorination provided at wells. 
Purchased water disinfected at Aztec. 

t 

• System 
[•Pressure 

Max. 90 psi 

Min. 55 psi 

Remarks, etc. There may be pressure problems in summer due to ] 
limits on the amount of water purchased from Aztec. j 

[pipe 
fMa ter i a 1 s 
pn system 

PVC ~1 STEEL 1—j! Deficiencies (including cross-connections observed) ) 
r— zr {Garden hose on lines in pump house needs a vacuum breaker to 1 

C-l- LJ ,°„tnerprevent back flow contamination. 1 
it

 1 IIUIIIUIIL, rV 
i.l'ype of Distribution System r 

Gravity _ 
_,wnen we 1 Is , —, 

.Pressure Q a r e i n u s | o t h • | 

" Contami nant 
Next Sam-j Sample j 
pie Date! Frequency 1 Remarks 

Mi cro
ll i o 1 oq i ca 1. 2 ' ' 

Tu rh i (1 i ty N/A 
Orrjnn i cs N/A 

1 ii()|-rj;ni i <: 7/87 3 yrs. 

I'.id i o 1 ocj i ca 1 3/86 4 yrs. 

Sccoiiflnry 

Sec. I ion E - GEN URAL OPERATION ANI) MAINTENANCE (0 & M) 

j I I ' M : > J l i n - . ' . y •» I. Hi l l k . - i - . | i u p ' h , i | i t | i - I I , 1 . M i i - i i u . l - No j 

i Are preventative maintenance a c t i v i t i e s routinely practiced? Yes No |X] 

"he importance of Cross Connect; ion Control was discussed with the 0 pern tor Yes 1 I No ftT] 
••'J?';-ji.'i observed crov-. ;or ions above (Pi pe . Mater ia l s in Sys tor:) 

042 Revised 11 782 Page 3 

ffl 



Section F- SURFACE WATER SUPPLY INFORMATION. 

1 Source 
{ (check one) 
1 — .,, j 

Remarks or Deficiencies N/A j 

h k e • • / ! 

j Stream j J s 
Section G - WATER TREATMENT PLANT INFORMATION 

lUnit Operations 
I 

Remarks or Deficiencies 1 
t 

\ Plant Intake Structure 
f 1 
j Plant Location (Siting) 
i 

il 

! 
| Pretreatment, Raw Water 
Storage or Presettling 

j Reservoi rs 
I 

r 

| Coagulation -
S Sedimentation 
? 

; , .... . 

i 
i Chemical Addition 
f 

- i 
» 

| 
| FiItration 

i 

I 
| Other Treatment (lon Ex
change, Softening,Reverse 
Osmos i s, etc.) 

/ 

li 

./ 1 
/A I i Additional Comments or Remarks 

Page 't 



Jason Kellahin 
W. Thomas Kellahin 
Karen Aubrey 

KELLAHIN and KELLAHIN 
Attorney) at Lav 

El Patio • 117 North Guadalupe 
Post Office Box 2265 

Telephone 9S2-4285 
Area Code SOS 

Santa Fe, New Mexico 87504-2265 

May 2, 1985 

J e f f T a y l o r , Esq. 
O i l Conservation D i v i s i o n 
P. 0. Box 2088 
Santa Fe, New Mexico 87504 Hand D e l i v e r e d " 

Re: NMOCC Case 82 2 4 

Dear Mr. Taylor : 

On behal f of Tenneco O i l Company, I am re q u e s t i n g 
t h a t the OCD S t a f f provide t o us the f o l l o w i n g post 
hearing documents concerning i t s ground water study o f 
the F l o r a V i s t a s i t e : 

1. A l l f i e l d notes and data; 

2. Schematic of s i t e , w i t h a l l m o n i t o r i n g w e l l s 
or p i t l o c a t i o n s , i n c l u d i n g the d i r e c t i o n o f 
gr a d i e n t and survey p o i n t s ; 

3. A l l chemical a n a l y s i s r e p o r t s from a l l 
l a b o r a t o r i e s and f o r any and a l l samples 
taken; 

4. Copies of a l l correspondence, documents, notes, 
and data concerning the F l o r a V i s t a s i t e , 
i n c l u d i n g but not l i m i t e d t o , the Manana Mary 
Wheeler No. 1 w e l l from the date of f i r s t 
r e p o r t e d contamination, and o f any F l o r a V i s t a 
w e l l . 

WTK:ca 

cc: Mr. Richard L. Stamets 
O i l Conservation D i v i s i o n 
P. 0. Box 2 0 88 
Santa Fe, New Mexico 87504 

Very t r u l y yours, 

Original signed by 
W . T H O M A S K S L L A H I X . 

W. Thomas K e l l a h i n 



f 

KELLAHIN and KELLAHIN 

J e f f T a y l o r , Esq. 
May 2, 1985 
Page 2 

cc: J e n n i f e r P r u i t t , Esq. 
Environmental Improvement D i v i s i o n 
P. 0. Box 9 68 
Santa Fe, New Mexico 87501 

^ W i l l i a m F. Carr, Esq. 
Att o r n e y at Law 
P. 0. Box 2208 
Santa Fe, New Mexico 87501 

Perry Pearce, Esq. 
Montgomery Law Firm 
P. O. Box 2307 
Santa Fe, New Mexico 87501 

M i l l a r d F. Carr, Esq. 
Tenneco O i l Company 
P. 0. Box 3249 
Englewood, Colorado 80155 

Mr. Marty Buys 
Tenneco O i l Company 
P. 0. Box 3249 
Englewood, Colorado 80155 
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STATE OF NEW MEXICO 

W«* 1 \ \ \ ^SCIENTIFICLABORATORY DIVISION 
17CQ Camino de Salud NE, Albuquerque, New Mexico 8' 

(505) 841-2500 

ga*-"" NFM MFyrrn QTL CONSERVATION DIV 
P.O. BOX 2088 

S . L . D . No. 

DATE REC. 

PHONE 

SANTA FE. NM 87501 USER CODE: I fl j ? | ? | 31 5 
CONTAINERS WHICH ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE 

SUBMITTER \/l/An O^XSS&vnrst) 

LOCATION: /T<^6>/? A Vtsrr-rt 

SOURCE: / t f d A->. U> € C C / 

CODE: 

CODE 

CODE 

TOWNSHIP RANGE SECTION TRACTS 

AQUIFER DEPTH 

COLLECTED: & / 2 # / f r S BY < ^ 9 ^ ° / / ^ < ? / ( j & Y CODE 

SOIL OTHER CODE 

CODE 

Y Y M M D D II H U H 

SAMPLE TYPE :V^WATER^i SOIL OTHER 

NEAREST CITY; f<Las^yq i/S ST/^ 

[ 

pH= _; Conductivity' umho/cm a t 

_mg/1; Alk a l inity=*_ 

C; Chlorine Risidual=_ 

; Flow Rate= Dissolved Oxygen=_ 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I c e r t i f y that. the. statements in; t h i s block accurately r e f l e c t the results 

of my f i e l d analyses, observations and a c t i v i t i e s . <r̂ ~~J 

Method of shipment to the Laboratory —C^vujz-cft 

This form accompanies Sisepturn Vials, Glass Jugs, 

Containers are marked as follows to indicate preservation ( c i r c l e ) 

NP: No preservation; sample stored at room temperature. 

Jrlce} Sample stored i n an ice bath (not frozen). 

P-Na2S203: Sample preserved with Na 2S 20 3 to remove chlorine residual. 

on 

I. (we) c e r t i f y t h a t t h i s sample was transferred from 

to at (location) 

(date & time) and tha t the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures ^ 

(we) c e r t i f y t h a t t h i s sample was transferred from 

to at (location) on 
(date & time) and that the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 



to. 

S3? 
It-

rr-

-St 
: H -

.B-

\ PURGEBBLE' ; 

SCREENH M 
\ 

.: CO.-
i w , 

^ . 

• n : cr 

(EXTRRCTRBLE 
j SCREENS 

ALIPHATIC' HYDROCARBON SCREEN: - ALIPHATIC* HYDROCARBONS" 

A * AROMATIC HYDROCARBON? SCREEN. CHLORINATED HYDROCARBON PESTICIDES 

A HALOGENAlEb HYDROCARBON̂  SCREEN CHEOROPHENOXr ACID HERBICIDES 
GAS; CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON- FUEL. SCREEN 

ORGANOPHOSPHATE. PESTICIDES. 
- POLYCELORINATED BIPHENYLS (PCB's) 

t • : POLYNUCLEAR. AROMATIC HYDROCARBONS 

v. " TRIAZINF HERBICIDES 

SPECIFIC COMPOUNDS \-SPECIFIC COMPOUNDS 

-.• 

ANALYSES?? REQUESTED: LAF.. No .: ORG"-
PLEASE CHECK THE APPROPRIATE BOXES" BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED; WHENEVER: POSSIBLE." LIST- SPECIFIC: COMPOUNDS SUSPECTED: OR" REQUIRED.. 

REMARKS: 

RNBLYTXCHL RESULTS 

COMPOUND CPPBT 
1 0 - ^ , -4-— 

COMPOUND CPPB1 
2£L 

L 
W DETECTION LIMIT 

a <AA, i ' / 
CERTIFICATE- OF ANALYTICAL PERSONNEL 

Nds/ . Seal(s) broken byj_ date: Seal(s) Intact: Yes; 
I c e r t i f y that I followed/standard laboratory?procedures on handling and analysis of this 
sample unless otherwise: noted and that the: statements l n this block and the analytical data 
on this page accurately refLect .the analytical results for. this, jample. 
Date(s) of analysis: 9 (^tj^in*f~^- Analyst's signaturej_ 
I c e r t i f y that I have ^viewejti and concur with the analytic^L/Results, f or/ ttj&sr sample and 

/ v ^̂ ^̂  • 
with the statements i n this blocks Reviewers signature 

results, f or if tiA 



REPORT TO: David G. Boy 

New Mexico O i l Conservation D i v i s i c n 

P. 0. Box 2088 

Santa Fe, NM 875 

LABO^pRY /)/?£ £66 

LAB NUMBER1 ^ ~3^S-2^~ 

Code- No. 82235 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

Sampl e Type: Water S . 
CERTIFICATE OF FIELD PERSONNEL 

Soil Q Other 

Water Supply and/or Code No. f l ^ L Mfh?~ U^&PC? & I { j l & t L L & c r f & ^ ^ l ^ 

City & County ^ / / n ^ \ / i M * > < C w Z f tAd i s r l 

Co l lec ted (date & time) c O ^ ^ d , 3 / d & / & f By (name) 

pH= ^ ;,. Conduct iv i ty 3 umho/cm a t — °C; Chlorine. R"esidua.1 = 

Flow Rate-Dissolved; O x y g e n = _ j ^ _ _ m g / l ; ATkal i n i t y - " 
Sampling Locat ion, Methods & Remarks ( i . e . odors' e t c . ) • 

I c e r t i f y t h a t the statements in- t h i s block a£rcTrrateTy r e f l e c t tbe resul ts of my f i e l d 
analyses, observations and activities. Signedy /yXL-^^T sfit'J&^/J^j 
I c e r t i f y that I witnessed these1 f i e l d . anarlyra^^bservajNons and £ t t i / i t i es and concur 
wi th the statements in t h i s block.. Signed *"* <- _ / 

Method of Shipment to Laboratory p&w-4*. _ 
THIS FORM ACCOMPANIES <^t septum via.15, wi th t e f l o n - f i n e d discs i d e n t i f i e d as 
specimen J iQ v dupl icate -X~> r t r i p l i c a t e - blank(s)_ 
and amber glass jug(s) wi th te f lon -1 ined cap(s) i d e n t i f i e d as ~ 
and other container(s) (describe) ^ _ i d e n t i f i e d as 
Containers are marked as fol lows, to indicate preservation ( c i r c l e ) : 
NEL__^ NO preservat ion; sample stored a t room temperature (<~20°C). 

(|J__£fc_?) Sample stored in an ice bath. 
P-Na202S2: Sample preserved with 3 mg NagO^SgMO ml and stored at room temperature. 

V 

™ CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to

on 
(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 
. ;Seal(s) Intact: Yes • NoD 

I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(date & time) 

Disposition of Sample_ 
Signature^) 

and that the statements in this block are correct. 
. Seal(s) Intact: YesD NoQ 



ANALYSES; REQUESTED© LAB1. Wo. i ORG- "J^?^ 
PLEASE CHECK THE APPROPRIATE BOXES BELOW, TO: INDICATE THE TYPE OF ANALYTICAL. SCREENS 
REQUIRED. WHENEVER POSSIBLE; LIST, SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

Q
U

A
L

IT
A

T
IV

E
 

<• 
H 
M 

H 

& 

PURGERBLE 

SCREENS* 

w 
>• 

% 
• H-

M 

Q
U

A
N

T
IT

A
T

IV
 5

 

EXTRRCTRBLE 
• SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC. HYDROCARBON- SCREEN CHLORINATED HYDROCARBON PESTICIDES 

HALOGENATED WDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS. CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS . 
TRIAZINE HERBICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND. CPPBI COMPOUND CPPBI 

he . % ^ ^ / W^o,i 
6 ' 1 0 ' 

- * DETECTION LIMIT 
REMARKSi /7r, /^ T^>^S- ^ C S r 2 / ,*T 

y CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) Intact: Yes NQA . Seal(s) broken byj date 
I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements in this block and the analytical data 
on this page accurateiLy ref lect the analytical results for this sample. 
Date(s) of analysis: J^ZS^' £ jT Analyst's signature: O r f J^S^^I^.;,.. <.. 
I certify that I have reviewed and concur with the analytica^hresults f or/ t\^j/s" sample and 
with the statements i n this block. Reviewers signature: ̂ >̂ V / ? 7 ' 

— — 7 . — 



. L l . STATE OF NEW MEXICO 

t_^,ur.,)rvv/1y"< u f r SCIENTIFIC LABORATORY DIVISION 
ft ^iiiil-J^^^OqC^Tiino de-Salud NE, Albuquerque; New Mexico 87106 

(505)841-2500 

REPORT̂  T O : ' J l ^ J T _ q ^ y » F R 
u U ^ ^ ^ ' W ; ' M P l f n i 9 B i T L CONSERVATION DIV 

S . L . D . N o . : : O R - / _ _ _ _ _ f 

DATE R E C : 

^BOX 2088 PHONE <?<?7 

SANTA.FE.NM 87501 USER: CODE: I R ? ? I 31 5 
CONTAINERS WHICH" ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER: / U / ^ <Q/c (?X>AJS&Z.t/A-r/t>/0 />*(/ CODE. 

LOCATION: r / j Z L A , / / S 7 V 9 CODE 

SOURCE : / T I A / P - oJ<5<L.<L. ^ CODE 

C O L L E C T E D : _ _ / Z S / g S W L & l / z S > / & } ^ € Y CODE 

SAMPLE TYPE:(^WATE^) SOIL. OTHER. CODE 

CODE 

TOW NSI IP RANGE SECTIOt TRACTS 

AQUIFER DEPTH 

& S- O h 2__? 
1? Y H M u _ *T r D 5 1 1 II M M "X I I 

NEAREST C I T Y : /-~<!Ld>/^/9 l /Z-S^*? 

pH=_ ; Conductivity=_ umho/cm at 
_mg/l; A l k a l i n i t y = _ 

C; Chlorine Risidual=_ 

; Flow Rate= Dissolved Oxygen—; 

Sampling Location, Methods and: Remarks ( i . e . odors, etc.) 

I. certify that the statements in this block accurately reflect the results 

of" my field analyses, observations: and activities. • /^ujP^ ' 

Method of shipment to the Laboratory y^a-w^ r^euAS^^rO 
This form accompanies '^Septum Vi a l s , Glass Jugs, 

Containers are marked as follows to indicate preservation ( c i r c l e ) : 

NP: No preservation,* sample stored, at room temperature. 

P-Ice) Sample, stored i n an ice bath (not frozen) . 

P-Na2S203: Sample preserved with Na2S'20'3 to remove chlorine residual. 

on 

I (we) c e r t i f y that t h i s sample was transferred, from 

to at (location) 

(date & time) and t h a t the statements, i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures ^ 

(we) c e r t i f y t h a t t h i s sample was: transferred from 

to a t (location) on 

(date & time) and that the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures ^ 



LBBZ: Navs ORG: RNRl_YSESi REQUESTED 
PLEASE. CHECK: THE APPROPRIATE BOXES BELOW TO INDICATE. THE TYPE. OF ANALYTICAL.;-SCREENS: 
REQUIRED̂  WHENEVER* POSSIBLE: LIST* SPECIFIC: COMPOUNDS SUSPECTED. OR REQUIRED.. 

-W-

H-
l 

SCREENS 

: Ws" 

sr. 
t i 

cs-
o*-

I .EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC: HYDROCARBONS 
AROMATIC HYDROCARBON. SCREEN ' 
" HALOGENATED HYDROCARBON* SCREM-

CHLORINATED HYDROCARBON- PESTICIDES 

X 
GAS CHROMATOGRAPH/MASS: SPECTROMETER 

CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON- FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED-BIPHENYLS (PCB1s) 
POLYNUCLEAPv. AROMATIC HYDROCARBONS" 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS:: 

ANALYTICAL RESULTS 

COMPOUND CPPBI COMPOUND CPPBI 

_TZ 
.py'/, 

JLU 

* DETECTION LIMIT 
REMRRKSi 

NO X -
ERTIFICATE OE ANALYTICAL. PERSONNEL. 

Seal(s) broken byj_ date: Seal(s) Intact:. Yes_ 
I c e r t i f y that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n this block, and. the a n a l y t i c a l data 
on this page accurately r e f l e c t the analytical results; for this,.sample. 
Date(s) of analysis: y> Qri i t i T Analyst's signature i c ^ U ^ Z r j ^ ^-^^-^L-/ 

y that I have'r^iew^d and. concur with the- analy t i ^ a ^ ^ e s u l t s . f'^r^h^-sample and I c e r t i f y analyti' 
with the statements i n this block- Reviewers signature: 

results, for 

^7 S^Ao, 



REPORT TO: David G. Boy 

New Mexico O i l Conservation Divisicn 

P. 0. Box 2088 

Santa Fe, NM 85-0257 "-TT 

tOR.Q £6f 

Code No. 82235 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

Sample Type: WaterjZt 

Water Supply and/or 

City & County 

CERTIFICATE OF FIELD PERSONNEL 
Soil Q Other 

Code No ... fZ^Otf- U MUMjtAsfoJl j /U$71, If I 

Collected (date & 

pH= ; Conducti 

Dissolved Oxygen=_ 

time) \2>?p ) X / s r i k f jy"(name) R < W f r j f c * £ o C 
ivity= umho/cm at. ~~ °C; Chlorine Residual = 

mg/T; ATkalinity^ Flow Rate-
Sampling Location,. Methods & Remarks (i.e-. odors etc.) ' 

e results of my field I certify that the statements in this block a 
analyses,, observations and. activities. Signed 
I certify that I witnessed, these field analyses 
with the statements in. this, block- S 

Method: of Shipment to; Laboratory 
THIS FORM ACCOMPANIES, septum vials with teflon-lined discs identified as: 
specimen ; duplicate jxA V triplicate* _; b1ank(s)_ 
and_ amber glass jug(s) with teflon-i;ir 
and 

amber "glass jug(s) with tefl 
other container(s) (describe^ 

ined cap(s) identified, as 
identified as 

Containers are marsed. as follows to indicate preservation (circle): 
I l P j — ^ ^ No preservation; sample stored at room temperature (~20°C). 
P-7SESQ> Sample stored in an ice bath. 

Sample preserved with 3 mg Na203S,,/40 ml and stored at room temperature. ^2°3 S2 : 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 
. Seal(s) Intact: YesD No Q 

I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 

Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD NoQ 



RNRLYSES REQUESTED,© LRB .. W>. •. ORG- '^=> 7 
PLEASE. CHECK. THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS-
REQUIRED. WHENEVER' POSSIBLE LIST-SPECIFIC." COMPOUNDS SUSPECTED OR REQUIRED. 

Q
U

A
L
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A

T
IV

E
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PURGERBLE 
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Q
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!EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS-
AROMATIC HYDROCARBON: SCREEN: CHLORINATED HYDROCARBON PESTICIDES 
HALOCENATED ra&bCASfioN- SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

REMARKS: 

ANALYTICAL RESULTS, 

COMPOUND CPPBI COMPOUND CPPBI 

s. t 

d ^ j o 

* DETECTION LIMIT 

REMRRKS:̂ /̂  dp^jArfPfc P f ^ & ^ r j / r g 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) Intact: Yes NO ̂ . Seal(s) broken byj date: 
I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n this block, and the analytical data 
on this page accurately reflect the analytical results for this^-sample. 
Date(s) of analysis: 3 ^ i T - P < T • Analyst's signature • ' ^ p T i , r 

I certify that I have reviewed and concur with the analytj^'l^^sults' fdr^thj.s sample and" 



.r 
-E 

. U L 

- v l g ^ l r ^ " — S i ; TO 

TATE OF NEW MEXICO 

i i i 1 

SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE, Albuquerque, New Mexico 87105 

(505)841-2500 

REPORXJTO-t 

P.O. BOX 2088 

'SANTA FE. 37501 

S.L .D. No. :: OR- / r ^ t / 

DATE REC : 

PHONET ^ - ^ f / ' ^ 

USER7 CODE: 812 I ? \ 3 
CONTAINERS. WHICH. ACCOMPANY THIS FORM- ARE COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER:/?//^ n / c , r ^ / i s S & Z v V ) - ' 0 Q / V ' CODE 

LOCATION: fLO/Z./Q V / S r f t CODE: 

SOURCE: rvy O l ) ' uJ£<LL~ 3 ; CODE 

COLLECTED: C / 2 % / SS m G ^ - ^ / s ^ c e V CODE 

SAMPLE TYPE: (tjATEI^y SOIL OTHER CODE 

NEAREST CITY: FL^^- r^ Sry* CODE 

TOWNSHIP RANGE SECTION TRACTS 

AQUIFER DEPTH 

5 o 6 z. '2 o 
¥ Y H M D 0 II H M M 1 I I 

pH=_ ; Conduc t i v i t y ^ umho/cm a t 
mg/I; A l k a l i n i t y * 

C; Chlorine Risidual=_ 

; Flow Rate=; Disso lved Oxygen=_ 

Sampling. L o c a t i o n , Methods and Remarks ( i . e . odors , e t c . ) 

/Qft'ceo /^n OA" rot- oJ-GcL, 

I c e r t i f y t h a t the statements, in; t h i s block: accurately r e f l e c t the results 

of my field analyses, observations and activities<-cT~p, /%zuJ2&«_ 
Method of. shipment tor the Laboratory •/Ja^rp COA/UJZ^) 

This form accompanies J_ Septum Vi a l s , Glass Jugs, 

Containers are marked as follows to. indicate preservation ( c i r c l e ) : 

NP: No preservation; sample stored a t room temperature. 

^IceV) Sample? stored i n an ice bath (not frozen) . 

Sample preserved with Na 2S 20 3 to remove chlorine residual. P-Na2S203: 

I (we) c e r t i f y t h a t t h i s sample was transferred from 

to a t (location) on 

(date & time) and that the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 

(we) c e r t i f y t h a t t h i s sample was transferred from 

to at (location) on 

(date & time) and th a t the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 



LRB. No..: ORG-RNRLYSES REQUESTED 
PLEASE CHECK:,THE.; APPROPRIATE'' BOXES BELOW TO INDICATE'THE TYPE. OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER"POSSIBLE" LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

-W-
> 

< 
EH 

O" 

PURGEABLE 

SCREENS 

fxJ. 

EH EXTRflCTflBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS' 

z AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON SCREEN 

CHLORINATED HYDROCARBON PESTICIDES 

z CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

RNRLYTTCRL RESULTS 

COMPOUND 
,1 ^ 3 

CPPBI COMPOUND CPPBI 

ff* His* 

MA 

• -
7 f ^ 

M4X 
J]LH 

* DETECTION LIMIT 
REMARKS; 

7 ^ 
^CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) I n t a c t : Yes NO/ \ . Seal(s) broken byj_ date: 
I c e r t i f y that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n this block and the analytical data 
on this page accurately reflect, the analytical results for th-is^-sample. 
Date(s) of analysis : /±%c&if&>: S Analyst's signaturej_ 
I c e r t i f y that I have /fcevie^ed and concur with the analytiq 
with the statements i n this block. Reviewers signature 

T 



REPORT TO: David G. 

New-Mexico Oil Conservation Divisicn 

P. 0. Box 2088 

Santa Fe, NM 
g5-.02e5 -

8750IfJ_^.^„.. .JSJ^ 

LABÔ ORY ' d / c S ' & ' S t f 

LAB NUMBER 

3 - ^ - j 7 ^ 

Code No. 8223? 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

Sample Type: Water-fet 
CERTIFICATE OF FIELD PERSONNEL 

Soi TO Other 

Water Supply and/or Code No-- 'vT-^V^C \J, 

City & County Sr~LiH& V/<ft% <^p [ ^ j ^ A ] ^ , 
Collected (date- & time) / &2>S PjV\/3/&/<Z<yBy (name) 6 < ^ Y / n J & 
pH= —;. Conductivity- " .—<--' - r , . .^. umho/cm at — °C; Chlorine Residual= —-

Flow Rate* Dissolved Oxygen15^ mg/T; Alkalinity^ 
Sampling Location,. Methods & Remarks, (i .e.v odors etc.) 

I certify that the statements in this block accurately r^efl-e^t flqe results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field: analys* 
with the statements in this block. Signed \ \ 

Method- of Shipment to Laboratory H&rflh/rso. . 
THIS FORM ACCOMPANIES septum vials, wittv teflon-1 ined discs identified as: 
specimen .X ; duplicate V ; triplicate* ; blank(s)_ 
and 
and 

ejivaijons am and a-ttiyities and concur 

amber glass jug(s) with'teflon-1 $ned cap(s) identified as 
other container(s) (describe) identified as 

Containers are marked as. follows to indicate preservation (circle): • 
No preservation; sample 'stored, at room temperature (-*20°C). 
Sample stored in an ice bath. 
Sample preserved with 3 mg NagO^/^Q-ml and stored at room temperature. P-Na203S2: 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(date & time)__ 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 
. Seal(s) Intact: YesD No O 

I (we) certify that this sample was transferred from 
/ 

at (location) 

to 
on 

(date & time) 

Disposition of Samplê  
Signature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD NoD 



RNRLYSES REQUESTED^ LRB. Wo. ; ORG— r2-lo*>~ 
PLEASE. CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE: LIST. SPECIFIC: COMPOUNDS' SUSPECTED OR REQUIRED. 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
IT

A
T

I 
V

I , - — — — — — 

PURGERBLE 
SCREENS 

.. >• 
1-4-

sa 
tH 
M 

& 

•sr 
tH-
M 

$• 
Cf 

EXTRRCTRBLE 
SCREENS. 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

V ' AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 
/ HALOGENATED HTBROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

i 
i TRIAZINE HERBICIDES 

• -t- -

I S P E C I F I C COMPOUNDS: S P E C I F I C COMPOUNDS 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPBI COMPOUND C P P B : 

j ./ a 

* DETECTION LIMIT 

REMARKS:/^ sU^s,Jr& r ^ t ^ X J ) 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t ac t : Yes NO % . Seal(s) broken by j datej_ 
I c e r t i f y that I followed standard laboratory procedures on handling and analysis of th is 
sample unless otherwise noted and that the statements i n th i s block and the a n a l y t i c a l data 
on th is page accurately r e f l e c t the ana ly t i ca l resul ts f o r th i s sample. 
Date(s) of analysis: £ ~7X^T£>?> Analyst 's signature: 
I certify that I have reviewed and concur with the analytica^results fo/ thirs^saimple and" 
with the statements in this block. Reviewers signature : ^ £ L^j_ '. 



TATE OF NEW MEXICO . " y . i ! . ' j j i » m j _ i i i i 
i i , i f , i ^ - ' J 

CIENT1FIC LABORATORY DIVISION* ^ . ^ - ^ r , 
o de Salud NE, Albuquerque; New Mexico 87iutP ;™a^«>5*' 

(505)841-2500 

REPORT ^^-^^ommo^^ 
, ; ' " " * # W F X T C Q OIL CONSERVATION DIV 

S...L. D. No . : OR-/^i3"^ 
DATE REC. ;° 7Mj>7f< 

P.O. BOX 2088 PHONE 

SANTA FIT. NM'- 87501 USER" CODE: |R ? | ? \ 3I5 
CONTAINERS WHICH ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER: /V/v? • <o/C- flsJ/QS<£s?/#T-/t)AJ A / i / CODE' 

LOCATION: <ZA l / / S r ^ CODE;. 

SOURCE: / v i a A/- 0<J£C<L. _ _ . CODE 

COLLECTED: <£ _S^S BY £ft/zS=/<&)/c<5y CODE: 

SAMPLE' TYPE: (jjATEiC) SOIL OTHER CODE 

NEAREST C I T Y : CODF 

TOWNSHIP RANGE SECTION TRACTS 

AQUIFER DEPTH 

X Y K M D D H H M n n i X 

PH=_ ; Conductivity 3 

Dissolved Oxygen=_ 

umho/cm a t 

mg/l; A l k a l i n i t y = 

C; Chlorine Risidual=_ 

; Flow Rate= 

Sampling Location., Methods, and Remarks ( i . e . odors, etc.) 

I certify that the statements in this block: accurately reflect the results 

of my field: analyses, observations and activities. < ^ ^ ^ / ^ ^ ^ 

Method, of shipment to the Laboratory ^h-^~P c£*j2*^*^*^f) 
This. form, accompanies tgiSeptum: V i a l s , Glass Jugs, 

Containers are marked asr follows to indicate preservation ( c i r c l e ) : 

NP: No preservation; sample stored a t room temperature. 

( s^Zc^T) Sample stored i n an ice bath (not frozen) . 

T 

P-Na2S203: Sample preserved with Na 2S 20 3 to remove chlorine residual. 

on 

I (we) c e r t i f y t h a t t h i s sample was transferred from 

to a t (location) 

(date & time) and that the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 

on 

(we) c e r t i f y t h a t t h i s sample was transferred from 

to at (location) 

(date & time) and t h a t the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures ___ 



RNRLYSES.<REQUESTEDJ LRBv No^s ORG-- &:SS~ 
PLEASE,.CHECK THE.APPROPRIATE. BOXES: BELOWKIO 'INDICATE- THE3TY^E OF^MALYTICAK,SCREENS*? 
REQUIRED . WHENEVER: POSSIBLE LISTT SPECIFIC. COMPOUNDŜ  SUSPECTED. OR REQUIRED 

> 
H -
% 
E-t' 
M -

E-t-

E* 

"5 
& 

PURGERBLE 

SCREENS 

% 
. . 

• cr-

{EXTRRCTRBLE 
^ SCREENS 

ALIPHATIC" HYDROCARBON: SCREEN- : ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON-' SCREEN. CHLORINATED HYDROCARBON PESTICIDES 

x HALOGENATED: HYDROCARBON. &CMENV CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON- FUEL SCREEN 

... . . . . . . . . . . . . . . . - , ORGANOPHOSPHATE PESTICIDES 
. POLYCHLORTNATED BIPHENYLS (PCB's) 
s POLYNUCLEAR AROMATIC HYDROCARBONS 

TRTAZTNE HERBICIDES' 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS t ;:; . 

RNRLYTICFIL RESULTS 

COMPOUND C P P B I . COMPOUND CPPBI 
£JhrJ>* 

J^^i-^- <?.^ a-

slA D. 
A/, O. 
AJrD, 

U A -

r C? y ^ 
0" if DETECTION L I M I T 

CERTIFICATE. OF ANALYTICAL. PERSONNEL 
NdX . Seal(s) broken byj_ date: Seal(s) Intact: Yes_ 

I c e r t i f y that I followed, standard laboratory procedures on handling and analysis, of this 
sample unless otherwise noted and that the. statements i n this block and the analytical data 
on this page accurately r e f l e c t the- analytical results f o r this sample. 
Date(s) of analysis : " j / (^/.-c^ti £ S - Analyst's- signature : }W? «>̂ (ti' .̂ -̂ -<?.~. r 

I c e r t i f y that I have r^vieWd and. concur with the.* analytic^^esuBts fo/c this tjretmp le and 
with the statements i n this block.. Reviewers signature: 



REPORT TO: David G. Boye, 

New-Mexico O i l Conservation D i v i s i c n 

P. 0. Box 2088 

LABORATORY 0 f\ 9 

LAB NUMBER' 

Santa Fe, NM 
Code No. 82235' 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: WaterjSL Soil Q Other 

Water Supply and/or Code: No. ^ f r l y t \]if£& Y]/[ti^jtSstfe/ fyd-n UkflP^^ 

City & County ^L^)A Vi f f j t . ' ^ u ^ n j 7 / 

Collected (date & time)• ] 4 & 0 \ 3 B y (name) fcc>J'8<3LC4l 

pH=_ ; Conduct!'vity= umho/cm at °'C; Chlorine Residual-

Dissolved Oxygen=_ 

_umho/cm at 

mg/l ; ATkalirrity- Flow Rate= 
Sampling Location, Methods. & Remarks: (i.e-. odors etc.) 

f)z> epilog n^i^f' %aL^ f(^^ 

;u rarely ref^e results of my field I certify that the statements in this block a 
analyses, observations and activities. Signed 
I certify that I witnessed, these field ana-lys^.^oservayaons and , 
vnttrthe"statements, in. this block.. Si gned lyfc c (^gL_^ 

Method of Shipment to Laboratory tt rfisjihl rP^J.Q^V 
THIS FORM ACCOMPANIES septum.vtals' with teflon-1 ined: discs identified as: 
specimen ŷ , ; duplicate>>^ triplicate ; blank(s) 
and amber glass jug(s) with teflon-lined., cap(s) identified as 
and 

ities and concur 

other container^) (describe) identified as 
Containers are marked, as follows to indicate preservation (circle): 
NP_i__̂ ^ No preservation; sample stored at room temperature (~20°C) 
4?rTCEl) Sample stored in an ice bath. 
P-Na'̂ÔŜ: Sample preserved with 3 mg: Na203S2/40 ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements ih this block are correct. 

. Seal(s) Intact: YesD NoQ 

I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(date & time) 
Disposition of Sample 
Signature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD NoD 



RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW-TO INDICATE 
REQUIRED. WHENEVER POSSIBLE LIST- SPECIFIC- COMPOUNDS. 

LRB. ORG 
THE. TYPE OF ANALYTICAL. SCREENS... 
SUSPECTED OR REQUIRED. 

> 

S3 

J2L 

PURGERBLE 

SCREENS 

fc 
H-

S3" 

o-

EXTRRCTRBLE 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOCENATED HYDROCARBON iCSmt 

CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

A N A L Y T I C A L ' R E S U L T S 

COMPOUND CPPBI COMPOUND. CPPBI 

* DETECTION LIMIT 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO ̂  . Seal(s) broken byj_ Seal(s) Intact: Yes NO ̂  . Seal(s) broken byj date: 

I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements in this block and the analytical data 
on this page accurately reflect the analytical results for this sam^le^ 
Date(s) of analysis: r5-2C~-~&^~ Analyst's signature: 
I certify that I have reviewed and concur with the analytic/^TesuIt'E 
with the statements in this block. Reviewers signature: * 

'result's f o r / t s sample and 



I ENVIRONMENT 

^ T ^ ^ j n W c M DIVISION 

STATE OFNEW MEXlCOi 
GENU FIC LABORATORY DIVISION* % 

amino de Salud NE, Albuquerque, New Mexico 87106 
(505) 841-2500 

REPORT TO: Sy*rtrAfffi/Tn ft. RQYFR 

NEW MEXTCQ Of l CONSERVATION DIV 
^ f P.O. BOX 2088 

SANTA FE. NM 87501 

S.L.Dv Nd.:. OR- /a^/fp' - j f 

DATE. REC- :,. ^ / f t 3 / f c ^ f 

PHONE f & l L ' S f / Z -

USER CODE : la ? \ ? \ 315 
CONTAINERS WHICH ACCOMPANY THIS FORM ARE' COLLECTIVELY. REFERED TO AS SAMPLE. 

SUBMITTER\PJhT\ f ) / / . (K)AJSF/fLS/fiT/i *J & l / CODE!, 

LOCATION: FLdXs* V/ S7-/4- CODE 

SOURCE: r ^ d f i J < u ) < £ ~ CODE. 

COLLECTED: £ / ZS / & S BY' £ A « J ° / / 3 A ' c £ V CODE 

SAMPLE TYPE: ^TATEJk) SOIL OTHER CODE 

NEAREST. CITY: £~<Ld>*LA i/fSTS*- CODE 

TOH NSHIP RAMGE- SECTIOM TRACTS 

AQUIFER DEPTH 

*T Ji e>\ 6\2\ -s\o\ x\ /1 oOQI 
Y Y M M D D II H M I I 

PH= ; Conductivity* umho/cm a t 
mg/l; A l k a l i n i t y = _ 

C; Chlorine Risidual= 

; Flow Rate=; Dissolved Oxygen= 
Sampling- Location, Methods; and Remarks? ( i . e . odors, etc.) 

I certify that the statements in this block accurately reflect the- results, 

of my field, analyses, observations: and: activities .CT^P- /^trjAo. 

Method of shipment to the* Laboratory ~£b^rP <2^xASu^r<? J 

This form accompanies / Septum Vi a l s , Glass- Jugs, 

Containers are marked as follows to indicate preservation ( c i r c l e ) : 

NP: No preservation; sample stored a t room temperature. 

c -^ f^ Ic^) Sample stored, i n an ice bath (not frozen) . 

P-Na2S203:- Sample preserved with Na^^O-j to remove chlorine residual. 

I (we) c e r t i f y that t h i s sample was transferred from 

to at (location) 

(date & time) 
on 

and that the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 

on 

(we) c e r t i f y t h a t t h i s sample was, transferred from 

to at (location) 

(date & time) and tha t the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 



RNRLY SES" REQUESTED™ i LBfc No...:.* ORGr? L^bf 
PLEASE CHECK: THE! APPROPRIATE BOXES . BELOW TO. INDICATE THE* TYPE: OF ANALYTICAL, SCREENS? 
REQUIRED". WHENEVER": POSSIBLE LIST: SPECIFIC COMPOUNDS' SUSPECTED: OR" REQUTREDV 

\% 

s 
1 
§-

W 
1 TrT i 

i » 
' cr 

1EXTRRCTRBLE 
1 r SCREENS 

ALIPHATIC HYDROCARBON. SCREEN: • ALIPHATIC HYDROCARBONS 

y , AROMATIC HYDROCARBON SCREEN . ; , CHLORINATED HYDROCARBON PESTICIDES 

k HALOGENATEb; HYMOCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS; CHROMATOGRAPH/MASS SPECTROMETER: ; HYDROCARBON: FUEL. SCREEN 

, ORGANOPHOSPHATE. PESTICIDES 
: POLYCHLORLNATED BIPHENYLS (PCB's) 
' POLYNUCLEAR: AROMATIC HYDROCARBONS' 

TRIAZTNE HERBICIDES 

S P E C I F I C COMPOUNDS v: / S P E C I F I C COMPOUNDS 
r 

REMARKSt 

RNRL-YTrGfiE R E S U L T S 

COMPOUND CPPBI COMPOUND. CPPBI 

n. 
A;, p. 
/ ? / , / / ) . 
'AJ. h. 
/?/. '[>. 

* DETECTION LIMIT 

REMRRKS^^^ ^ l^U^Z^,/^— s/.„f£\ 

Yes 
.CERTIFICATE. OF ANALYTICAL. PERSONNEL 

NO/C . Seal(s) broken b y j date: Seal(s) Intact: 
I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and. that the statements in this block and the analytical data 
on this page accurately reflect the analytical results for this*, sample. 
Date(s) of analysis : C j (le.-yfi/./ &_*T~> Analyst's signaturej_ 
I certify that I have reviewed and concur with the analytlcpys<±asi 
with the statements in/this block. Reviewers signature: si? r^l 



REPORT TO: 
i i i ( 

David G. Boy 

New Mexico QiT^Conservation Divisidn 

P. 0. Box 2088 

Santa Pe,. NM 875C-

LABOMTORY fiRG At, A. Ai £ 

LAB NUMBER 

rs Code No. 82233 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD- PERSONNEL 
SampleType: Water_££ Soil Q Other . 

Water Supply and/or Code No. iJi^T^/tf^AsU^J'^ M Uh/^^tS 

City &,County P / ^ f J / i < f / . <^_Xfu^rT 

- time) 7 ^ 3 £ ~ ^ / P o j B ^ By (name) . R ^ W J y / 

t i v i ty= ; umho/cnr a t *C; Chlorine Residual-

Collected: (date & 

pH= ; Conduc 

Dissolved Oxygen- mg/T; Alkalinity= 
Sampling Location, Methods & Remarks; (i.e-. odors etc..) 

Flow Rate= 

S*Pf&^ P^^^ fW^^fe- ^7i^77 Uxd2?" t^&^2J^ 

I certify that the statements in this block- accurately re,fletst the/results of my field 
analyses, observations: and activities.. Signed 
I certify that I witnessed these field, analyses 
with the statements in this block.. Signed: 

Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES £T\ septum vials with teflon-lined discs identified as: 
specimen ; duplicate V" y triplicate b l a n k ( s ) 
and amber glass jug(s) with teflon-1ined cap(s) identified as_ 
and 

es and concur 

other container(s) (describe) identified as 
Containers are marked as follows to indicate preservation (circle): 
£1E4 No preservation; sample stored at room*temperature (-*20°C). 
P-TCTT) Sample stored in an ice bath. 
-̂Nâ O- :̂ Sample preserved with 3 mg NagO'̂ /̂ ' ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE. RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 
. Seal(s) Intact: YesD No • 

I (we) certify that this sample was transferred from 

at. (location) 
to 
on 

(date & time) 

Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: Yes • NoD 



LRB. ORG - 2 -RNRLYSES REQUESTED' 
PLEASE CHECK THE APPROPRIATE BOXES, BELOW TO INDICATE THE TYPE. OF- ANALYTICAL SCREENS 
REQUIRED.. WHENEVER- POSSIBLE. LIST SPECIFIC COMPOUNDS SUSPECTED' OR REQUIRED". 

-w-w 
> 
I-I-

S3 
< PURGERBLE 

SCREENS: 

!>• 
I—t-

s?-
E-J-

E X T R R C T R B L E 

S C R E E N S ; 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON SCREEN 

CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

flNRLYTICRL RESULTS 

COMPOUND CPPBI COMPOUND CPPB 3 

O ' / / 

— m 7 777 
* DETECTION LIMIT 

REMRRKS: fi^yaJft* rL6^/?J^ 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) Intact: Yes NQi^ . Seal(s) broken byj date: 
I certify that I followed standard laboratory procedures on handling and analysis of this " 
sample unless otherwise noted and. that the statements i n this block and the analytical data 
on this page accurately reflect the analytical results for this sample. 
Date(s) of analysis: Jg -2.$^BS^ Analyst's signature: _ 
I certify that I have reviewed and concur with the analytd^I/^results 'foy 
with the statements in this block. Reviewers signature: AA /TO^uA^ 



REPORT TO: David G. Boy 

New Mexico Oil: Conservation Divisicn 

P. 0. Box 2088 

Santa Fe, NM 

LA BO 4 
slUM 

ORY /ORG- a?^ /?• 

LAB NUMBER ^ , ^ ^ - ^ 5 " 

SLD Users Code No. 8223? 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

Collected (date & time) /^f<15 : ' Z / Z 2 > f & £ J By (name) 7 ? ^ y ^ ? / & ^ g 

CERTIFICATE. OF FIELD PERSONNEL. 
So i 1 JH Other; Sample Type: Water Q 

City & County FL/Hs&-^\)i'<t# h £&r\ ^fc^yn 

pH= Conductivity3 

Dissolved: Oxygen 
_umho/cm at 

mg/T; Alkalinity=_ 

C; Chlorine Residual-
Flow Rate= 

Sampling. Location,. Methods & Remarks ( i . e . odors etc.) • 

I cer t i fy that the statements in this block acc\n-atiely ref ie 
analyses, observations and ac t i v i t i es . Signed 

he-^results of my f i e l d 

I cer t i fy that I witnessed these f i e l d analyses,^Dserv^ibns- and 'ac /^ i t ies and concur 
with the statements: in this' block. Signed: Pf, 

Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES septum vials"with tef lon- l ined discs ident i f ied as: 
specimen ; duplicate_ \ t r i p l i ca te ; blank(s)_ 
and_ 
and" 

amber glass jug(s) with tef lon- l ined cap(s) ident i f ied as_ 
J _ other container(s) (describe) MjLA&vn j^eJi ident i f ied as 

"lows to indicate preservati< Containers are marked as foT ion (circle) 

a203S2: 

No preservation; sample stored at room temperature (-20 C). 
Sample stored in an ice bath. ^ - y > ^ J / (ZD <fJhLP ' \ 
Sample preserved with 3 mg ̂ OjS^^O ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 
. Seal(s) Intact: Yes Q No • 

I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(date & time) 

Disposition of Sample_ 
Signature(s) 

and that: the statements in this block are correct. 

. Seal(s) Intact: Yes • NoQ 



^fc. ; ORG— r2—~l C RNRLYSES REQUESTEDW LRB;. 
PLEASE CHECK" THE APPROPRIATE BOXES' BELOW- TO- INDICATE. THE " TYPE" OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR, REQUIRED. 

"5s" 

<• P U R G E R B L E 

S C R E E N S : 

> 
t-t 

E-t 
S3. 

3 

EXTRflCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN J£L ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOGENATED ffifflR6CA»B0M SCREEN 

CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR-AROMATIC HYDROCARBONS 

TRIAZINE" HERBICIDES 

S P E C I F I C COMPOUNDS • T T T r> C COMPOUNDS 

REMARKS : U s n s L / l ^ j P f a ^ / j ^ S ^ ? r J 7 ^ & ? J u c ^ * ^ j > J & & ^ 

PNRLYTICRL RESULTS 

GOMPOUNn CPPBI COMPOUND" CPPBI 

* 

* DETECTION LIMIT 
REMARKS •. />/, ^bl/ oLrlX.. AJt^tt 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) Intact: Yes NO . Seal(s) broken byj date: 
I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements in this block and the analytical data 
on this page accurately reflect the analytical results for this sample. 
Date(s) of analysis: 4//?/if . Analyst's signature: ^-jjUAl-y 
I certify that I have reviewed and concur with the analytical results for-this sample and 
with the statements in this block. Reviewers signature: Jc, 



_ i L h STATE O F NEW MEXICO 

_ CIENTIFIC LABORATORY DIVISION 
70&5Camino de Salud NE, Albuquerque, New Mexico 8710 

REPO: 

(505)841-2500' 

f7m Cf->^K,,,,TfttFW MFXTCH OIL CONSERVATION' DIV 

S.L.D. No.: ^ ~ A ^ L ^ ^ d 
DATE REC. : 

P.O.- BOX 2088. PHONE. gS>--/~ S~&/ ^ 

• SANTA FE, NM 375Q1 USER CODE: I ft ? ? I 3IR 
CONTAINERS WHICH- ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE 

SUBMITTER:AJr^t O/c^ fZcssJS€/Z.\/AT<>dAJ•/vQCODE: 

LOCATION; f ^ a ^ H Y f V/Sr-/**- CODE* 

SOURCE:. / ^ I C J A S / C , / /=>ftC. QJ£C<L. & I CODE 

COLLECTED: d?/ -2&/ BY/<g£ y < S ^ X / ^ ' < £ > C 0 D E 

SAMPLE. TYPE: ^WATER^ SOIL OTHER CODE 

NEAREST C I T Y : f ~ C ^ ^ Z / ^ ] / ' CODE' 

TOW NSI IP RANGE SECTION TRACTS 

AQUIFER DEPTH 

~ 5 H M 5 5 i i i i M H i T: I 

; Conductivity= _umho/cm a t 
mg/l; A l k a l i n i t y * 

C; Chlorine Risidual=_ 

; Flow Rate= 
pH~ 

Dissolved oxygen= 

Sampling Location, Methods, and. Remarks ( i . e * odors, etc.) 
Z&fc&O 0/°<S/0 UJ<£C<L -/OO SV?X>' ~r/t^.y S<e/} /d"-Z:G ^7~<S(£<L. 

I c e r t i f y t h a t the statements i n t h i s block accurately r e f l e c t the r e s u l t s 

of my f i e l d analyses, observations; and a c t i v i t i e s . <d^p. z'̂ pL ^ ^ 

T Method of shipment to tha Laboratory y^fc>—^ a^iyOi'n^) 

This. form, accompanies ^Septum Vi a l s , Glass:-Jugs, 

Containers are marked as follows to indicate preservation ( c i r c l e ) 

NP: No preservation; sample stored at room temperature. 

Sample stored i n an ice bath (not frozen). 

P-Na2S203 
Sample preserved with Na 2S 20 3 to remove chlorine residual. 

on 

I (we) c e r t i f y that t h i s sample was transferred from 

to a t (location) 

(date & time) and tha t the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 

(we) c e r t i f y that t h i s sample, was transferred from-

to at (location) on 
(date & time) and tha t the statements i n t h i s block are correct 

Evidentiary Seals: Not Sealed I n t a c t : Yes No 

Signatures 



RNRLYSES REQUESTEE 
PLEAS El CHECIC, THE APPROPRIATE;: BOXES! BELOV^TO F INDICATE' 
REQUIRED.: WHENEVER; POSSIBLE! LIST SPECIFIC COMPOUNDS 

w Na..r ORG— 
IHE8 TYPEi OF ANALYTICAL. SCREENS*' 
SUSPECTED. OR REQUIRED . 

-W-

> g 

ALIPHATIC HYDROCARBON; SCREEN-

sr. E-+ 

C3-

cr 
ALIPHATIC HYDROCARBONS' 

21 AROMATIC HYDROCARBON* SCREEN: 
HALOGENATED HYDROCARBON- SCREEN 

CHLORINATED'; HYDRO CARB OM PE STICIDES' 

2L. CHLOROPHENOXT ACID HERBICIDES 
GAS;, CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON! FUEL, SCREEN 

ORGANOPHOSPHATE PESTICIDES 
EOLYCHLORINATED: BIPHENYLS (PCB's) 
POLYNUCLEAR: AROMATIC HYDROCARBONS 

TRIAZINF HERBICIDES' 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS":" 

RNRLYTICRL RESULTS 

COMPOUND. CPPBI COMPOUND 

(C2 cf^fa 

.£—it ^ fiji-M^ 

AUI 
* DETECTION LIMIT 

REMRRKS i/l^t j? 

i4i 
6T 

Yes 
CERTIFICATE OF ANALYTICAL PERSONNEL. 

N O / N . Seal(s) broken by r da te : Seal(s) I n t a c t : 
I certify that I followed standard laboratory procedures; on handling, and. analysis of this 
sample unless otherwise noted and that, the statements^ im this block and the analytical data 
on this page accurately reflect thejmalytjteal results; for-thjLs samp-Je.. 
Date(s) of analysis r ^ ^ . ^ ^ ^ C ^ ' M a T l y s t 's signature: 'j^JZ^t^. 
I certify that I have Yjblexi4A and' concur with the analytic^' results f/>r>tt 
with the statements in'-this block. Reviewers signature: ^T^^TY) iZ^YyiJ^ILt^ 

' thia^sample and 



REPORT TO: David G. Boy 
3<* 

New Mexico O i l Conservation Divisidn 

P. 0. Box 2088 g Z ^ ^ T j ^ i _ 

? ̂MS^>TBS— 
Santa Fe, NM j ^ ^ ^ ^ 

—•—••——_—. r 

LAB01K0RY M ^ — ^ £ A - d i ^ 

StlD#Ushers Code No. 82235 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES. ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Soil Q Other SampleType: WaterjEJ _ ^ 

Water Supply and/or Code No:. ^L^A lA t Pf l i 

City & County V i . / Q } £ & n t f ^ g 

Collected (date &" time 

pH= ; Conductivity-

Dissolved Oxygen* mg/l; Alkalinity=_ 
Sampling Location, Methods & Remarks ( i .e . " 

rtW { - R / ^ / ^ X By (name) 

Loeffl*\ 

umho/cm at *C; Chlorinev^esidual= 

Flow Rate-
odors etc.. ) 

ions aTid afeti / i t ies and concur 

I cer t i fy that the- statements in this block adqu 
analyses, observations and ac t i v i t i es . Signed 
I cer t i fy that I witnessed these f ie ld , analy, 
with the. statements, in-this" block. Signed" 

Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES j~X^septum vials with tef lon- l ined, discs ident i f ied as.: 
specimen 3 c ; duplicate 
and; 
and other container(s) (describe) ^ _ 
Containers aresmarked as follows to indicate preservation ( c i r c le ) : 
NPj No preservation; sample stored at room temperature (-*20°C). 
P-TcTT) Sample stored in an ice bath. 

Sample preserved with 3 mg Na203S2/40 ml and stored at room temperature. 

/ C ^ ; t r i p l i ca te ; blank(s) 
amber glass jug(s) with tef1 on-lined cap(s) ident i f ied as 

i denti f ied as 

P ^ ~ 0 3 S 2 : 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 
. Seal(s) Intact: Yes Q NoQ 

I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(date & time) 
Disposition of Sample 
Signature(s) 

and. that the statements in this block are correct. 

. Seal(s) Intact: YesD NoO 



RNRLYSES REQUESTED© 
PLEASE, CHECK THE' APPROPRIATE BOXES BELOW- TO INDICi 
REQUIRED- WHENEVER POSSIBLE LIST' SPECIFIC COMPOU* 

LRB. ^ r . i ORG- 'ZJoZ RNRLYSES REQUESTED© 
PLEASE, CHECK THE' APPROPRIATE BOXES BELOW- TO INDICi 
REQUIRED- WHENEVER POSSIBLE LIST' SPECIFIC COMPOU* 

ITE THE TYPE OF ANALYTICAL SCREENS 
IDS SUSPECTED' OR REQUIRED. 

Q
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I V
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PURGERBLE 

SCREENS 

Q
U
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L
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A

T
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E
 

.5-

M . . 

-1 
Cf 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON' SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 
POLYCHLORTNATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZTNE' HERBICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

.-

• 
REMARKS: 

-• 

RNRLYTICflfc. RESULTS 
COMPOUND CPPBI "4 COMPOUND CPPBI 

* DETECTION LIMIT 
rst: : 1 REMRRKS; / j * ^^>*JA?< J^&S* 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes: NOX .. Seal(s) broken byj date: 
I c e r t i f y that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n t h i s block and the a n a l y t i c a l data 
on this page accurately r e f l e c t , the a n a l y t i c a l results for £hjLs >amole. 
Date(s) of analysis: J~2£~-£'f Analyst's signature Ctt ^ J J ^ ^ ^ ^ ^ 
I certify that I have reviewed and concur with the analytijzsSF results fo/' ̂ ttjis sample and" 
with the statements in this block. Reviewers signature: ^yf f/l>^.iS ,J. 

. T 



REPORT TO: David G. Boye, 

New- Mexico. OilrConservation Divlsic n 

P. 0. "Box 2088 

Santa Fe, NM 8750 
85= trzfft' * J 

LABÔ ORY /ORG- £ 6 / / H S 

LAB NUMBER' 

rs Code No. 82235 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

Sample Type-: 

Water Supply and/or Code No- \Jt'p^ ilWAS^Jhrt 

City & County ^^L^^^ y&itf <Fu^rj " 

CERTIFICATE- OF- FIELD PERSONNEL 
Water-SS Soil Q Other . k 

Flow Rate= !7< 

Collected (date & time) A 5 J % r j ' S / z o / S ^ By (name) 
pH-____; Conductivity* umho/cm at /£'S*Ci Chlorine Residua 1=̂  — 

Dissolved Oxygen* —, mg/lAlkaTinity= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

i f bTocl/ac I certify 
analyses,, observations and* activities. Signed 
1 certify that I. witnessed these field analy " 
with the statements in this block. Signed 

7 

results of my field 

s^^serva vities and concur 

Method- of Shipment" to: Laboratory Hd^t^'CAAy2^j^t^ 
THIS FORM ACCOMPANIES septumv/ials with tef 1 on-1 ined discs identified as: 
specimen Vs ; dup 1 icater 3 ^ triplicate- • ; blank(s)_ 
and. amber glass, j ug (s) with teflon-1 ined cap (s) identified as 
and other container(s) (describe) ^ _ identified as 
Containers are; marked as follows: to indicate preservation (circle) 

(|M£E^ 
f^Nao0oS 2U3°2' 

No preservation; sample stored at room temperature (~20°C). 
Sample stored in an ice bath. 
Sample preserved with 3 mg~ NagOgSĝ O ml and stored at room temperature. 

. CERTIFICATED) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 
Disposition of Sample_ 
Sig'nature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD NoO 

I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(date & time) 
Disposition of Sample_ 
Signature^) 

and. that the statements in this block are correct. 
. Seal(s) Intact: YesD NoD 



RNRLYSES REQUESTED© LRB . Wo .: ORG- — £ / 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL. SCREENS 
REQUIRED. WHENEVER. POSSIBLE. LIST. SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

Q
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PURGEABLE 
SCREENS 

Q
U

A
L
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A

T
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E
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% 
H 
H 

Cf 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

y AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 

HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS . 
TRIAZINE HERBICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

r • 
'_ 

REMARKS: 

RNRLYTICflL RESULTS 

COMPOUND CPPBI COMPOUND C P P B : 

* DETECTION LIMIT 
REMRRKS: j y ,p^oe^U(i ^cAyTrJ* 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) Intact: Yes NO Y . Seal(s) broken byj_ date: 
I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements in this block and the analytical data 
on this page accurately reflect the analytical results for this sample. 
Date(s) of analysis: 'S~Z.^~^S~ Analyst's signature: ~rcl. ^.v.-^r * ; 
I certify that I have reviewed and concur with the analytic,â r£sults forythis' sample and 
with the statements in this block. Reviewers signature: - 4 / 171-£.^0* ./ fo,, 



REPORT TO: David G. Boy 

m New Mexico Oil: Conservation Division 

P. 0. Box 2088 

Santa Fe, NM 875! 

LAB0_T0RY /)#& 4*6 

w 
LAB. NUMBER' 

Code No. 82235 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

Sample Type: WaterJ-33 

Water Supply and/or Code No 

City &. County 

CERTIFICATE OF FIELD PERSONNEL 
Soil Q Other, 

'or Code No. f / J A i ^ U j ^ f / W & n ̂ i ^ p ^ f , ^ 

ime) l 6 £ Z ? j f e / g t 7 (name? J % ^ r j / / X o A ^ , 

v i t y - fclD umho/cm at V\ a C; Chlorine Resi/aual= 

Collected (date & t 

pH= ^ ;. Conduct iv 

Dissolved 0xygen= mg/1; Alkalinity* 
Sampling.Location, Methods &. Remarks (i.e."odors etc.) 

Fl ow Ra te=_22_S__ '7- • 
T 

0 J 

I certify that the statements in this bTock\ccunately ref! 
analyses, observations and activities. Signed_ 
I certify that I witnessed these field analyses 

Signed (ft with the statements in this block 
Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES D^septunfvials with teflon-l ined discs identified as: 
specimen v duplicate yK. ; triplicate ;. blank(s) 
and amber gTaFs jug(s) with teflon-1 ined cap(s) identified as 
and other container(s) (describe) identified as ~ 
Containers are marked as follows to indicate- preservation (circle): 
NPj No preservation; sample stored at room temperature (~20°C). 
<;P-~KE> Sample stored, in an ice bath. 
"P̂NâOgŜ: Sample preserved with 3 mg Na202S,,/40 ml and stored at room temperature. 

CERTIFICATED) OF SAMPLE. RECEIPT 
I (we) certify that this -sample was transferred from 

at (location) 
to 

on 
(date. & time)_ 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: Yes • NoD 

I (we) certify that this sample was transferred from" 

at (location) 
to 
on 

(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD NoD 



RNRLYSES REQUESTED^ 
PLEASE .CHECK THE: APPROPRIATE, BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE'LIST SPECIFIC COMPOU* 

LRB:. i f o . : ORG— RNRLYSES REQUESTED^ 
PLEASE .CHECK THE: APPROPRIATE, BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE'LIST SPECIFIC COMPOU* 

ilZ, THE TYPE OF ANALYTICAL SCREENS 
IDS SUSPECTED OR* REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON,SCREEN ALIPHATIC HYDROCARBONS 
• AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 

HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES-

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
TRIAZINE HERBICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 
ft £s> t f (y t i ^ J2A7^ -

REMARKS: 

RNRLYTICRL R E S U L T S 

COMPOUND CPPBI COMPOUND CPPBI 

tf 
1 1 

* DETECTION LIMIT / ^ y 
REMARKS: fa . 4 ^ ^ , M JcMr.A7vi, 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NO/\ . Seal(s) broken byj date: 
I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements in this block and the analytical data 
on this page accurately reflect the analytical results for this sample. 
Date(s) of analysis : ̂ 2 Analyst's signature : pt'-%£~. 
I c e r t i f y that I have reviewed and concur with the a n a l y t i c ^ 
with the statements i n this block. Reviewers signature: 

this sample and 



REPORT TO: David G. Boye 

New Mexico O i l Conservation Divisic 

P. 0. Box 2088 

Santa Fe-, NM 875C 

n 

LAB0f#)RY A / ? g £ . ( 0 8 fi*r6 

LAB NUMBER 

s Code No. 82235 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
SampleType: Water.®' Soil Q Other 

Water Supply and/or-Code No. ^ 7 / 9 ^ \J't<tjo /Wills', & 

City & County ?L^7*t U . C[<^f\ 
Collected: (date & time) )^6S .'dV^/Ss' By (name) ^ ^ 9 - i /j^di<^ 

pH= Conduct! v i ty- (~> l h umho/cm at "/ / 'C; Chlorine- Residual* 
Dissolved Oxygen- mg/T; Alkalinity-
Sampling Location, Methods & Remarks (i.e; odors etc.) 

7 kXj< U^ej0?/)^^ 

Flow Rate* 

I cer t i fy that the statements in this block 
analyses, observations and' ac t i v i t i es . Signed 
I cer t i fy that I witnessed these f i e l d analyse 
with the statements -in this block. Signed j^fc. 

te ly re f lec t the- results of my f i e l d 

seryaiions and act iv i t ies and concur jrvajtions and 

Method of Shipment to Laboratory 
THIS' FORM ACCOMPANIES 
specimen 
and; 
and other container(s) (describe) ^ _ identi f ied as 
Containers are marked as follows to indicate preservation (c i r c le ) : 

No preservation; sample stored at room temperature (-20 °C) 
P-ICE5 Sample stored in an ice bath.. 

iOMPANIES septum vials with teflon-1 ined discs ident i f ied as: 
; dup l i ca te^^ • t r i p l i ca te ; blank(s) 

amber glass jug(s) with tef lon- l ined cap(s) ident i f ied as_ 
other container(s) (describe) 

'2°3S2: Sample preserved with 3 mg Na203S2/40 ml and stored at room temperature. 

CERTIFICATED) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to 

on 
(date & time) 
Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct. 
. Seal(s) Intact: Yes O NoQ 

I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(date- & time) 
Disposition of Sample_ 
Signature(s) 

and. that the statements in this block are correct. 

. Seal(s) Intact: YesD NoD 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

y " AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS . 

TRIAZINE HERBICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

-_ 

LflBv No...: ORG— ZL&B R N R L Y S E S REQUESTED 
PLEASE' CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE. TYPE OF ANALYTICAL. SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC. COMPOUNDS.SUSPECTED OR REQUIRED. 

REMARKS: 

RNALYTICRL RESULTS 

COMPOUND CPPBI COMPOUND CPPBI 

I 1 

6 

* DETECTION LIMIT 
REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) Intact: Yes NO X • Seal(s) broken byj date: 
I certify that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements in this block and the analytical data 
on this page accurately reflect the analytical results for tj) is .̂ sample. 
Date(s) of analysis: *g "1<T~- Analyst's signature ̂ ^^S^w.-v-^--^-, -
I certify that I have reviewed and concur, with the analyti^T^esults /o~n, cSissample and~ 
with the statements in this block. Reviewers signature: J f / / / ? -tU,^ 

s ?orv 



REPORT TO: 

•* ., - .if-

" wvyjoijiyewr-

Dtt-v/a/ tf*y*<~ 1 LABORATORY /J) R & <3-0 3 

"SLD. Users Code No. S"" 
ALL CONTAINERS WHICH THIS FORM'ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type- Water D Soil Q Other 
Water Supply and/or Code Nov 
Ci ty- & County, • • - - ; 
Collected (date £ time)? By (name) 

pH- Conductivi ty- umho/cnr a t *C; Chlorine ResiduaT=_ 

Dissolved Oxygen- _mg/Tr ATkaIinity= ; Flow Rate-
Sampling Location, Methods & Remarks ( i . e - odors e tc . ) • 

I c e r t i f y t h a t the statements, in th is, bTockt accurately r e f l e c t the results, of my f i e l d 
analyses,- observations; and a c t i v i t i e s - Signed 
1 certify*, t h a t I witnessed these field.analyses.,, observations, and ac t i v i t i es - and concur 
w i th ther statements in t h i s block.- Signed:. 

Method o f Shipment t a Laboratory "• 
THIS FORM ACCOMPANIES septum v ia ls , with teflorr-1 ined discs iden t i f ied as:. 
specimen . ; duplicate: ; t r f p l i c a t e . . , ; blank(s) 
and amber glass jug(s) with te f l on - l i ned cap(s) iden t i f ied as_ 
and, other container(s) (describe)' ident i f ied as 
Containers are marked as follows to indicate preservation ( c i r c l e ) : 
NP: No preservation? sample stored a t room temperature (~*20°C). 
P-ICE: Sample stored in an i ce bath-
P-Na 20 3S 2: Sample preserved with 3" mq Na203S2/4Q. ml and stored a t room temperature. 

CERTIFICATED) OF SAMPLE RECEIPT 
I (we) ce r t i f y that th i s sample was transferred from to 

_ ^ a t ( locat ion) on 

(date & time) and- tha t the statements in th is block are correct -

Disposition of Sample . Seal (s) In tac t : YesD NoQ . 

Signature(s) : 

I (we) ce r t i f y that th is sample was transferred from to 

a t ( locat ion) on 

(date & time) and tha t the statements in t h i s block are correct . 

Disposition of Sample - Seal(s) In tact : Yes Q No Q 

Signature(s) 
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PURGEABLE 

SCREENS 

pa- r-4d—i 

S3-
E-t-

•sC cr 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBOir SCREENS ALIPHATIC- HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 
HALOGENA'JED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER. HYDROCARBON; FUEL SCREEN 

, ORGANOPHOSPHATE PESTICIDES; 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

- • .. - . . ....... 
... TRTAZINE HERBICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

. r ORG- -2_7 3 ANALYSES REQUESTED^ LRBv 
PLEASE: CHECK THE: APPROPRIATE BOXES- BELOW TO INDICATE THE: TYPE OF .ANALYTICAL.. SCREENS 
REQUIRED- WTD2NEVER... POSSIBLE LIST SPECIFIC. COMPOUNDS SUSPECTED ? OR?.REQUTRED:i 

REMARKS:. 

RNRLYTICBIL RESULTS 

COMPOUND CPPBI V 
:: C O M P O U N D : CPPBI 

1 a 

* DETECTION L I M I T 

REMRRKS 

CERTIFICATE.OE ANALYTICAL PERSONNEL 
NO X - Seal(s) broken byj Seal(s) Intact: Yes_ NO A - Seal(s) broken byj datej 

I c e r t i f y that I followed standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n this block and the analytical data 
on this page accurately r e f l e c t the analytical results f o r _ t h i s sample-
Date (s) of analysis :2-4? / f i x Analyst's s i g n a t u r e j / j L J 3 r j \ i r l p^«^ i 

I certify that I have reviewed ani concur with the a n a l y t i ^ 
with the statements in this block- Reviewers signature: -fc e^oiAA^LJLA~ 



New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE A t ^ 
Albuquerque, NM 87106 — (505) 8 I I 8 E 5 5 

GENE! 
an 

ERAL 

d(pr; 
L WATER CHEMISTRY 
ROGEN ANALYSIS 

DATE 
RECEIVED K4t&.wr -Mia USER r-, 

CODE • 59300 • 59600 &_ OTHER: 82235 

"fLtn^ MzZn. \AJdiziZ Collection DATE ~r 

Collection TJ on TIME, /-) 

SITE 
INFORM- *• 

ATION 

Sample location 

z 
Collection site description 

Collected by— Person/Agency 
7 Lj r y ^ ^ i y ^ ^ j ^ B 7 -

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office BTdg* PO Box 2088 
Santa Fe,, NM 87501 

Attn: David Rnyer 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

• Bailed ^CPump 
• Dipped • Tap 

Water level Discharge S a m p l e t y ^ / ^ ^ ^ ^ ^ _ - - • 

pH (00400) r Conductivity (Uncorrected) Wa&r Temp. (00010) , Conductivity at 25 °C (00094) 
• /,/mho 

Field comments 

I/- 1/ - 7J> / • 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted ) ! h ° n r J ! e • ^ r ^ i n , i ! ! ! l W i t n , • A: 2ml H 2S0 4/Ladded f P" (Non-filtered) 0.45 /imembrane filter ' 

NA: No acid added- • Other-specifyr 

ANALYTICAL RESULTS from SAMPLES 
Units Date analyzed l y NA 

NjQ Conductivity (Corrected) 
I s 25 °C (00095) 

NF, NA 

.jimho . 

• Total non-filterable 
residue (suspended) 
(00530) 

* d Other: 

LJ Other--

• Other: 

f 
mg/l 

UK 

NF^WOT" J E T 

Units Oate analyzed 

l̂ L Calcium (00915) 
^> Magnesium (00925) 
fk . Sodium (00930) 
~ Potassium (00935) 

Bicarbonate (00440) 
Chloride (00940) 
Sulfate (00945) 
Total filterable residue 
(dissolved) (70300) 
Other: 

fry- . 

I00)fit0j_ 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/ 
mg/ 

mg/l-

•4 //7 b -S".<7o 

• Nitrate-N+ , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

" i , Total organic carbon 
' ' ) 

F, A-H 2 SO. 

( 
Other: 

Other: 

A3 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

• Nitrate-N+ , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) , 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

Analyst 

Laboratory remarks 

Date Reported Reviewi 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK —EID Local Office GOLDENROD — SLD 



New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE 
Albuquerque, NM 87106—(505) 1 0 5 5 5 

GENE 
an 

ERAL L WATER CHEMISTRY 
ROGEN ANALYSIS 

DATE , 
RECEIVED-1 3 

USER p-r , - r 
CODE • 5930ff Q 59600 fflpTHER: 82235 

a|*ctnn0ATE / 

Collection 

SITE" 
INFORM-»» 

ATION-

Sampte location: 

z 
7 

Collected by— Parson/Agency 

SENO-
F1NAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office BTdgv PO Box 2088; 
Santa Fe„ NM 87501 

Attnr .nflviri Rnypr 

SAMPLING CONDITIONS 

Station/ 
weecoae-

Owner 

• Bailed: jXPump 
• Dipped' • Tap: 

Water level Discharge 

pH (00400) r Conductivity (Uncorrected) Wa<srTemp: (00010) . „ , , Conductivity at 25 °C (00094) 
• \imr\o 

Reldcomments ^ ^ 

SAMPLE nELD TREATMENT~Crtec/f proper boxes 
Na of samples 
submitted 

|—1 u p . Whole sample 
(Non-filtered) 

" ^ p s . Filtered 1n field wrtrr 
^ a45 pjrnsmbrans-ftlter y 

^ A r 2mtH 2Sa 4 /Ladded 

• NA: No acid added Q Other-speofy: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Oats analyzed F, NA Units Date analvzed 

• Conductivity (Corrected) 
25°C(0009S1 jimho ' 

n Calcium rtM915l mrj/1 

I - ! Maonnsiiim fnon;???! mq/l 

• Total non-Alterable 
residue (suspended) 
mnsacn mq/i 

n Sodium (009301 mq/l 

l~I Potassium (OOflaSl mq/l 

n Hlcarhonatn (ODAdfn mq/ l 

n othiw- n Chloride fOfiflani mq/ l 

rT SttlfatiWOOftAKV mq/ l 

n nthAr-
• Total filterable residue 

fdissolvedl (7113001 mn/l-

L_7 Other" 
NF, A-H,SO. 

• Nitrate-N+ , Nitrate-N 
total (0O6301 mo/l 

n Ammonia-N total (006101 mq/l 

F, A-H, SO. • Nitrate-N+ , Nitrate-N 
total (0O6301 mo/l 

n Ammonia-N total (006101 mq/l 
V Nitrate-N +, Nitrate-f* / 
' dissolved (006311 £ ' < 7 / mo/l 3 v -S 

• Total Kjeldahl-N 
( 1 mo/l • M, Ammonia-N dissolved _ , 1 1 , „ „ 

•fOOfiOm mo/l V / ^ ^ 
• Chemical oxygen 

demand f003401 mo/l 
• Total organic carbon 

f 1 mo/l 

X Tots' Kjeldahl-N / . . 
P , 1 tf,</Z^ mo/, 
fT Other 

• Other 
• Other Analyst Date Reported 

s \to | 
Reviewed by 

Laboratory remarks 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE — EiD, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



l l l l New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION' 
700 Camino de Salud NE j ^ f c 

IP* - * ; . Albuquerque?NM87106—(505)wR555: 
tow t WATCTf 01 ICMtOTOY 

OQCN ANALYOIG* 

RECIIVEDI ^U>3lg4KgflM-Ufa USER ,- , 
CODE L i 59300 • 59600 & OTHER: 82235: 

7^ Ut^^t\AJJ^7 < 
Collection OATE _ / 

Collection 

SITE" 
INFORM-*-

ATIOH 

Sample location 

T 
Collactad by —- Person/ Agency 

Collection site description 

SENO-
F1NAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU: 
NM*0IL CONSERVATION DIVISION 
State Land O f f i c e BTdg,, PO Box 2088 
Santa Fe„ NM 8750L 

Attn: Drivlri Rnypr 

SAMPLING CONDITIONS 

Station/ 
weU coos. 

• Bailed jSCPump 
• Dipped: • Tap. 

Water level Discharge- y 

^ " " ^ ^ " 
pH (00400): r Conductivity (Uncorrected) Wa<& Tempi (00010) ^ Conductivity at 25 °C (00094) 

* /imho 
Held comments' <T /p s j 

SAMPLE FIELD TREATMENT— Check proper boxes 
Na of samples 
submitted': 

FTNP- Whol» sample* 
^ (Non-flltered^ 

: F T 
Filtered Infield with 
0.45 ^membran* filter • As: TnillL'uOai'Lnililiiil— 5 V | T ( I I ) & £ 

a NAt No acid added Q Other-specify:: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA- Units Pats analyzed F, NA Units Pats analyzed-

• Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

TL Other. 

TJ^ Other £ —^* 

4unho, 

.mg/l 

NF, A-H?S04 

CX Calcium (00915) 
• Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
• . Sulfat»(00945) 
D Total filterable residue 

(dissolved) (70300) 
Q Other 

.mg/l 

. mg/l 
mg/l 
mg/l , 
mg/l , 
mg/l . 
mg/l . 

mq/l-. 

• Nitrate-N+, Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 
• Total Kjaldahl-N 

( ) 
• Chemical oxygen 

demand (00340) 
• Total organic carbon 

( ) 
• Other 
• Other 

F, A-H, SO* 
mg/l 

. mg/l 

. mg/l 

mg/l 

.mg/l 

• Nitrate-N Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved' 
(00608) / 

• Total Kjeldahl-N 

( ) 
• Other 

mg/l 

mg/l 

mg/l 

Analyst Date Reported 

r h / 1 ?>-
Reviewed by 

Laboratory remarks 1 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



ICAP -SCREEN 

Lab Number: fj- KK ^%lt7 

Date Submitted: v ^ / g Z ^ / f f / 

By; Bo^f^ 

Determination 

Aluminum 

Harium 

HeryIlium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Silicon 

Silver 

Strontium 

Tin 

Vanadium 

Yttrium 

Zinc 

Sample Code 

Date Reported 

By: 

Concentration (us/ml) 

±10. 

3J-

o73 

£.7 

A±lO 

<./0 

<>iO 

<,tO 

<>iD 
<, ID 



New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE 

* " J Albuquerque, NM 87106— (505)\^2555= 

GENERAL WATER CHEMISTRY 
a n ^ T R O G E N ANALYSIS 

RECEIVED | J lofrgl Na - / J / f 
USER r-, r-r 
CODE • 59300 U 59600 OTHER: 82235 

Collection DATE _ 

.7 lafcl^ Collection T] 

SITE 
INFORM-*-

ATION 

Sample location 

Collection site description 
Collected by — Person/ 'Agency . 

SENO 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg,. PO Bo*. 2088 
Santa Fe, NM 87501 

Attn: David Roypr 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

• Bailed _&kJPump 
• Dipped • Tap' 

Water level " Discharge Sample type ^ ^ ^ _ ^ ^ r 

pH (00400) Conductivity (Uncorrected) Water Temp. (00010) ' 

/ / °c 
Conductivity at 25 °C (00094) 

• ^mho 
Field comments ^ 

. ——_— 

SAMPLE FIELD TREATMENT —Check proper boxes 
No. of samples 
submitted 

M C . Whole sample 
" (Non-filtered) 

Q F : Rtoredinfieldwith^ • A : 2 m l H 2 S 0 4 / L a d d e d 
0.45 /imembrane filter ' 

^6 NA: No acid added • Other-spec/iy: 

ANALYTICAL RESULTS from SAMPLES 
^ MA U P NF, NA Units Date analyzed Units Date analyzed 

I j ^ Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

pother: £P 
• Other 
• Other: 

.fxmho 

mg/l 

Calcium (00915) 
Magnesium (00925) 
Sodium (00930) 

•JO. Potassium (00935) 
Bicarbonate (00440) 

qtChloride (00940) 
^ Sulfate (00945) 

Total filterable residue 
(dissolved) (70300; 

H I 

Other: r-T 
TU 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mq/l 

44 
WML 

2JL 7 ^ -0k-

• Nitrate-N+ , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

'aOTotal organic carbon 

7 ( ) 
• Other: 
• Other: • 

F, A-H, SO« 

.. mg/l 

. mg/l 

. mg/l 

. mg/l 

_ mg/l 

• Nitrate-N+ , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

CL Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

Analyst Date Reported 

7 \io\v& 
ReviewKTByN 

Laboratory remarks 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



- J -

n o " I » I D A I U U n c a i i i i a n u u i i v i f u i i u i B f l l U t f f J a l u n m i l 

SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE ; 

Albuquerque. NM 87106 —(505) 

G E N E R A L WATER CHEMISTRY 
a n o m T R O G E N ANALYSIS 

RECEIVED \ 3 \ A Z \ j s \ NO* ~ i Si 17 
USER r-r 
CODE • 59300 • 59600 MOTHER: 82235 

Collection OATE _ 

Collection TIM£_ 

SITE 
INFORM-** 

ATION 

Sample location 

Collection site description 
Collected by — Person/ 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State, Land Office Bldg,, PO Box 2088 
Santa Fe» NM 87501 

Ann: David Rnypr 

SAMPLING CONDITIONS 

Station/ 
well cods-

Owner rv wu /j' 
• Bailed 
• Dipped 

JSî Pump 
• Tap 

Water level Discharge Sample type 

pH (00400) Conductivity (Uncorrected) Water Temp. (00010) Conductivity at 25°C (00094) 
/ jmho 

Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
Na of samples > 
submitted | 

n HP-- W n o l e samP'e' i> 
(Non-filtered) / 

t F : Rtteredinfieldwith ^ 2 ml H 2 S 0 4 / L added 
* 0.45 fimembrane filter ' 

• NA: No acid added • Other-spec/'/y: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

G Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

G Other: 

• Other: 

• Other: 

_^mho 

mg/l 

NF, A-H,SO« 

C Calcium (00915) 
Q Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
C Bicarbonate (00440) 
• Chloride (00940) 
• Sulfate (0094S) 
C Total filterable residue 

(dissolved) (70300) 
• Other: 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mq/l 

• Nitrate-N +-, Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

G Other: 

~ Othe- • 

F, A-H, SO. 
mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

H Nitrate-N +, Nitrate-N 
dissolved (00631) 
Ammonia-N dissolved 
(00608) 
Total Kjeldahl-N 

( ) 
G Other 

t>.2.^ mg/l 

^ / mg/l 

_ mg/l 0*11 

Analyst Date Reported | Reviewedty 

S L D 7 2 6 (12/84) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY— WS System PINK — EID Local Office GOLDENROD — SLD 



New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION ~ * t e j | W * f ' 

__](,-h- 700 Camino de Salud NE 
m - * * Albuquerque. NM 87106 — (505) 84' 

L WATER Cr 5TRY 

rsis 
DATE 
RECEIVED 3. 

USER r-i 
CODE • 59300 • 59600 OTHER: 82235 

Collection OATE 

Collection T] 

SITE 
INFORM--

ATION 

Sample location 

Collection site aescnption 

Collected by — Person/ Aggncy 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg,, PO Box 2088 
Santa Fe> NM 87501 

Attn: David Rnypr 

fu^iA U w £ U2*j£t / f e r ~ 

SAMPLING CONDITIONS 

Station/ 
well code-

Owner 
FVIAJU / j 

_ Bailed. 
• Dipped 

^ P u m p 
• Tap 

Water level Discharge Sample type 

pH (00400) Conductivity (Uncorrected) incorrected) 
^imho 

Water Temp. (00010) "7 

/ / 

Conductivity at 25 °C (00094) 
/imho 

Field comments 

fr ssm^/l^sf^ - ° 
SAMPLE FIELD TREATMENT—Check proper boxes 

No. of samples i 
submitted [ 

r—* M p . Whole sample 
U (Non-filtered) 

Filtered in field with ' 
0.45 ^membrane filter 

• NA: No acid added • Other-spec///; .-

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Oate analyzed F, NA Units Date analyzed 

i_i Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable' 
residue (suspended) 
(00530) 

& Othe«l t jAP^MrVl 

^ | Other: 

4imho 

mg/l 

NF, A-H,SO« 

• Calcium (00915) 
• Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
• Sulfate (00945) 
• Total filterable residue 

(dissolved) (70300) 
C Other 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mq/l 

_: Nitrate-N +, Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

"7 Ot^ iPr : 

F, A-H, SO* 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

• Nitrate-N + , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other 

mg/l 

mg/l 

mg/l 

Analyst Date Reported 

r S 3/ \vr ! 
Reviewed by 

4 

S L D 7 2 6 H2/84) DISTRIBUTION: WHITE — EI0. GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



ICAP -SCREEN 

Lab Number: f f l \ k j ^ 7 

Date Submitted: S/olA /& $ 

Sample Code: fJffUL, Uca&, UJO/L , 

Date Reported: ' S~/y)/S? 

By: 

Determination Concentration ()Jg/ml) 

Aluminum 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromi tun 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Si l icon 

Silver 

Strontium 

Tin 

Vanadium 

Yttrium 

Zinc 

ILL 

.cZS 

<2>t> 

JO 

<. io 
C JO 

<,I0 
lO 

<./0 

4.10 

<.}Q 



Mew Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISJgN 
TOO Camino de Salud NE: i f l n 
Albuquerque, NM 87106 — (505) 3^2555 

GEN 
an 

L WATER CHEMISTRY 
TROGEN ANALYSIS 

DATE _ LAB, , , . _ rt RECEIVED I 3 J JA. 1 i j j i NO". LU( -/jS 
USER , 
CODE • 59300 82235 • 59600 OTHER: 
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ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

STATE OF NEW MEXICO 

TONEY ANAYA POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE, NEW MEXICO 87501 
(505) 827-5800 

GOVERNOR 

F e b r u a r y 15 , 1985 

M E M O R A N D U M 

FROM: 

TO: 

SUBJECT: FLORA VISTA WATER SUPPLY SAMPLING 

The OCD and EID are cooperating i n an e f f o r t t o d e l i n e a t e 
and d e f i n e the c u r r e n t s t a t u s of hydrocarbon contamination 
i n the v i c i n i t y of the F l o r a V i s t a Water Users A s s o c i a t i o n 
water supply w e l l s . S t a f f of both agencies p l a n t o be i n 
the Farmington area March 6 t o 8 t o perform f i e l d i n v e s t i 
gations a t t h i s and other s i t e s . I n v e s t i g a t i o n a t the 
Fl o r a V i s t a s i t e w i l l i n c l u d e sampling of the contaminated 
w e l l and o n - l i n e water supply w e l l s , t r e n c h i n g i n the 
v i c i n i t y of the suspected source(s) t o determine c u r r e n t 
contamination s t a t u s , and i n s t a l l a t i o n of m o n i t o r i n g w e l l s 
as necessary. Testing o f samples w i l l i n c l u d e analyses f o r 
organic contaminants, heavy metals and general water 
chemistry. 

Because of the nature of the subsurface m a t e r i a l (coarse 
g r a v e l s , cobbles and b o u l d e r s ) , a backhoe machine w i l l be 
necessary t o reach the water t a b l e . I understand the 
Water Users A s s o c i a t i o n has such equipment a v a i l a b l e . 
Attempts today t o contact Mr. Bert Barnes (President) t o 
discuss the proposed schedule and backhoe a v a i l a b i l i t y 
have been unsuccessful. I w i l l continue c o o r d i n a t i o n of 
t h i s e f f o r t and w i l l keep you informed. 

f d / 
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STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

TONEY ANAYA 
GOVERNOR 

January 25, 1985 
POST OFFICE BOX 2088 

STATE LANO OFFICE BUILDING 
SANTA FE. NEW MEXICO 87501 

(5051 827-5800 

Representative Don S i l v a , Chairman 
House Energy and Natural Resources Committee 
Executive L e g i s l a t i v e B u i l d i n g 
Santa Fe, New Mexico 87503 

Dear Chairman S i l v a : 

This l e t t e r i s i n response t o the request of the House Energy 
and Natural Resources Committee f o r i n f o r m a t i o n regarding 
hydrocarbon contamination of a p u b l i c water-supply w e l l i n the 
community of Flora V i s t a i n San Juan County. The January 23, 
1985, Environmental Improvement D i v i s i o n (EID) l e t t e r t o you 
summarizes the cu r r e n t s i t u a t i o n . One of the p u b l i c supply 
w e l l s was contaminated i n 1983 and taken out of service w h i l e 
other nearby water w e l l s have shown no evidence of contamina
t i o n based on EID monitoring. The suspected source of 
contamination was one or more p i t s a t a nearby n a t u r a l gas 
w e l l t h a t received unusable water and other f l u i d s produced 
w i t h the gas. While the primary p i t a t t h i s l o c a t i o n was 
l i n e d , i t i s my understanding t h a t the f i b e r g l a s s tank 
developed a leak. The f i b e r g l a s s tank has been replaced and a 
small s t e e l tank has been placed i n the second p i t . The O i l 
Conservation D i v i s i o n (OCD) i s cooperating w i t h EID i n 
planning f u r t h e r t e s t s and sampling on the contaminated water 
w e l l l a t e r t h i s w i n t e r . To our knowledge, t h i s i s the only 
contamination case of t h i s type i n Northwest New Mexico. 

The OCD has i n i t i a t e d steps t o prevent such contamination from 
o c c u r r i n g i n the f u t u r e i n the San Juan Basin. Last J u l y the 
OCD organized a study committee composed of i n d u s t r y , 
government and c i t i z e n groups t o i n v e s t i g a t e the l o c a t i o n and 
extent of San Juan Basin a q u i f e r s v ulnerable t o contamination 
by disposal of produced water. The committee i s t o also 
prepare recommendations f o r p r o t e c t i o n of such a q u i f e r s . 
There has been a ban on improper surface d i s p o s a l of such 
f l u i d s i n Southeast New Mexico since 1969. No such ban has 
been a c t i v e l y sought i n the San Juan Basin before t h i s time as 
the volumes of produced water there have been g e n e r a l l y much 
smaller and the q u a l i t y has been b e t t e r . However, new 
concerns r e l a t e d t o re p o r t s of diss o l v e d hydrocarbons i n the 
water exceeding he a l t h standards and the Flora v i s t a case have 
caused us to pursue such a ban there as w e l l . 



Representative Don S i l v a , Chairman 
House Energy and Natural Resources Committee 

Page 2 

An O i l Conservation Commission (OCC) hearing scheduled f o r 
February 20, w i l l hear study committee recommendations t o 
p r o h i b i t and/or l i m i t such d i s p o s a l . I t i s expected t h a t the 
outcome of t h i s process w i l l be an OCC order p r o h i b i t i n g or 
c o n t r o l l i n g disposal of such f l u i d s i n a manner t h a t w i l l 
p r o t e c t f r e s h water supplies used f o r d r i n k i n g , i n d u s t r i a l or 
a g r i c u l t u r a l uses. 

I f you wish f u r t h e r i n f o r m a t i o n on t h i s matter, please do not 
h e s i t a t e t o contact me. 

R. L. STAMETS, 
D i r e c t o r 

RLS/DB/dr 

cc: Paul Biderman, Secretary 
Energy and Minerals Department 
Richard Holland, Deputy D i r e c t o r 
Environmental Improvement D i v i s i o n 
Members, House Natural Resources Committee 



GNMENT 
_ n 

TONEY ANAYA 
GOVERNOR 

• E N I S E • . F O R T 

- D I R E C T O R 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 9S8, Sinta Ft. Naw Maxico 87504-0968 

(S05) 984-0020 

January 23, 1985 

Representative Don Silva, Chairman 
House Energy and Natural Resources Committee 
Executive Legislative Building 
Santa Fe, New Mexico 87503 

Dear Chairman Silva: 

As you know, Flora Vista had to shut down one of its public water-supply wells in 
1983 due to hydrocarbon contamination, the source of which appears to be nearby 
petroleum-production activities. The Oil Conservation Division (OCD) of the Energy 
and Minerals Department regulates such activities, including their environmental 
impacts, under the authority of the Oil and Gas Act and the Water Quality Act. The 
Environmental Improvement Division (EID), however, became involved with the 
problem for the following reasons: 

1. EID regulates and monitors the qualilty of water served by such public 
systems; 

2. EID has been conducting, with funds provided by the U.S. Environmental 
Protection Agency, a statewide investigation of organic waiter contaminants, 
including those attributable to the petroleum industry; and 

3. EID explored the possibility of using the federal "Superfund" program to 
remedy the. problem. 

Based upon EID's monitoring, Flora Vista's remaining water wells have shown no 
evidence of contamination. In the summer of 1984, the EID attempted to drill 
monitoring wells in the area for the purposes of determining the exact source(s) of 
contamination and whether or not any of Flora Vista's remaining wells were in 
danger of contamination. EID's hollow-stem drill rig, however, was not capable of 
penetrating the large quartzite gravel and boulders; EID is exploring the feasibility 
of acquiring the appropriate drilling capabilities either by capital purchase or by 
contract services. Lastly, the EID has been advised by the U.S. Environmental 
Protection Agency that petroleum contamination problems such as Flora Vista are 
ineligible for "Superfund" cleanup actions. 

E Q U A L O P P O R T U N I T Y E M P L O Y E R 



Don Silva 
January 23, 1985 
Page 2 

By copy of the this letter I am informine thp o r n ^-f +K« U • c 
Resources Committee's interest in FI^T v L t , ? , the-House Energy and Natural 
r,^w-j • x w "" , l l L I - c c s interest in Mora Vista, and of your request that thp n m 
provide information to the committee regarding OCD's oresent VnH! r e 
activities to address this problem. 8 P * a n d P e n d i n § 

Sincerely, 

Richard Holland 
Deputy Director, EID 

RH/DM/dlr 

cc: Wchard Stamets, Director, Oil Conservation Division 
Members, House Natural Resources Committee 
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STATE OF NEW MEXICO 

D E N I S E D. F O R T 
D I R E C T O R 

ENVIRONMENTAL IMPROVEMENT DIVISION 
< P.O. Bu 968. Sinti Fi. Niw Mnico 87604-0968 

(SOS) 984-0020 

December 7, 1984 

Marty Buys 
Environmental Coordinator 
Tenneco Oil Co. 
P.O. Box 3249 
Englewood, CO 80155 

Dear Mr. Buys: 

Douglas Earp, a member of my staff, attended the meeting of the Short Term Water 
Study Committee on November 29 and after having discussed with him the written 
recommendations presented and discussed at that meeting, I would like to offer the 
following comments for your consideration prior to preparation of a revised 
Recommendations document. The organization and numbering of my comments 
follow the format of the committee report.' 

A. Definitions 

3. Blowdown Pit: Wording related to the length of time that liquid is allowed to 
stand in the pit might be deleted from this definition i f changes of the type 
suggested subsequently in regard to the blowdown exemption are made. 

6. Special Areas: This definition should more clearly specify that the current list 
of special areas is based on preliminary information and that any other areas 
(outside of the "vulnerable areas") in which ground water is subsequently 
found to be within 50 feet of the ground surface wil l automatically be 
classified as "special areas". The random scatter of areas currently included 
on the list suggests that the water table in surrounding sections might also be 
within 50 feet of the ground surface. Areas of vulnerable, high quality 
ground water should be protected whether or not they are presently being 
used as a source of water. 

7. Vulnerable Aquifer: The term "floodplain area" might be defined more 
specifically (e.g. with respect to the 50 year or 100 year storm event or with 
respect to elevation above the river). Wording of the parenthetical exclusion 
following "unconfined aquifers" is too general and might provide an 
unacceptable loophole. An unconfined aquifer should only be exemptable i f 
i t can be reasonably demonstrated that the thickness, makeup, and 
hydrologic properties of the overlying geologic materials eliminate the 
possibility that contaminants wi l l ever reach the ground water. 

E Q U A L O P P O R T U N I T Y E M P L O Y E R 
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B. Exemptions 

1. Blowdown Pits: Discussion during the November 29 meeting demonstrated 
that the intention of this exemption is to eliminate pits which only contain 
liquid infrequently. I understand the need to apply limited resources to 
address the most serious problems first, but I have several reservations with 
this exemption. 

- First, exemption of pits "in which liquid is not allowed to stand for a 
period exceeding 96 hours" may inadvertently exempt pits having the 
greatest potential to contaminate ground water since pits located in 
highly permeable materials will drain faster than pits located in less 
permeable materials. 

- Secondly, it is erroneous to assume that contaminants will only migrate 
toward the water table as long as liquid is present in the pit (i.e. under 
a positive hydrostatic pressure). Liquid will continue to percolate 
downward by unsaturted flow as long as there is net potential 
gradient in the downward direction. A suction or tension (i.e. negative 
pressure) gradient of this type will be present until such time as the 
moisture potential equilibrates throughout the unsaturated soil 
profile (i.e. possibly for several weeks following each application of 
liquid to the pit). Contaminants can thereby be carried to the water 
table by surges of unsaturated flow resulting form a series of short 
term applications of liquid (blowdown or natural precipitation) to the 
overlying pit, as well as by saturated flow if liquid even occasionally 
remains in the pit for an extended period of time. 

A more acceptable approach to the blowdown pit exemption would be to 
evaluate sites on the basis of a) the total volume of liquid discharged to a pit 
during a specified period of time; b) chemical characteristics of the 
blowdown liquid (regarding organic as well as inorganic constituents); and c) 
the attenuation capacity and hydraulic characteristics of the unsaturated 
zone (e.g. clay and organic matter content). An even better approach would 
be to eliminate the blowdown pit exemption entirely because of the 
uncertainties regarding chemical characteristics of the blowdown liquid and 
variabilities in frequency of blowdown at various wells. 

3. Adequacy of the discharge volume and depth to ground water limitations 
included in the dehydrator pit exemption should be evaluated 
experimentally. Chemical characteristics of the liquid and chemical 
attenuation capacity and hydraulic characteristics of the soil should also be 
considered prior to granting an exemption. 

C. Permits 

1. Discharge Volume Permit: The adequacy of numerical standards included in 
this section should be verified prior to adoption. 

2. Quality Permit: The operator should be required to demonstrate that 
concentrations of both organic (including aromatic hydrocarbons) and 
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inorganic compounds (TDS and Cl at a minimum) in liquid discharged to the 
pits will not cause degredation of the ground water. A discharge permitted 
solely on the basis inorganic chemical constituents is not acceptable. 

3. Soil Characteristics Permit: The term "low permeabilities" should be 
quantified. Also, the capacity of the soil to retard movement of both 
inorganic and organic contaminants, based in part on clay and organic matter 
content, should be considered during permit evaluation. 

D. Conclusions: The statement that "no real evidence of contamination of these 
waters was found" based on a review of records of various agencies is 
misleading. At least one water supply well near Flora Vista (water quality data 
provided in table attached to this letter) has been abandoned due to phenolic 
and oil and grease contamination originating from the vicinity of a gas well. The 
lack of additional data may reflect past failures to look for ground water 
contamination related to oil and gas activities as much as it reflects the absence 
of contamination. 

As a general comment, I would like to reiterate the EID position that the permit 
evaluation process must include consideration of organic constituents (particularly 
the benzene family) as well as inorganic constituents of liquid discharged to unlined 
pits. 

Your consideration Of these comments is appreciated. Please feel free to contact 
me or Douglas Earp at (505) 984-0020 if you have questions or if we can be of 
further assistance to your committee. 

Anthony Drypolcher 
Bureau Chief 
Ground Water/Hazardous Waste Bureau 

AD/DE/ps 

cc: Dave Boyer 
Chris Shuey 



Table 23. Flora Vista Area 30N.12W.23 All units are mg/L unless otherwise indicated. 

Sampling Contaminated 
Station Wel l Online 

Sampling Date 8/83 6/19/84 lp 

Calcium 148./150. 
Magnesium 20.75 9.6/11. 
Sodium - 41.4 
Potassium — 0.00 
Bicarbonate — 312.7 
Sulfate 200. 187. 
Chloride 10.4 20.9 

Nitrate-N 0.5 0.05 
Ammonia-N - 0.11 

A luminum 2.21 <0.10 
Arsenic 1.56 -

Barium <0 .005 <0.10 
Beryllium — <0.10 
Boron <0 .004 <0.10 
Cadmium <0.002 <0.10 
Chromium <0 .005 <0.10 
Cobalt <0 .003 <0.10 
Copper <0 .002 <0.10 
Iron 0.15 <0.10 
Lead <0.001 <0.10 
Manganese 0.32 0.45 
Mercury 0.63 --
Molybdenum <0.005 <0.10 
Nickel <0 .10 <0.10 
Selenium <0 .002 — 
Silicon — 5.9 
Silver <0.10 
Strontium — 2.6 
Tin — <0.10 
Vanadium — <0.10 
Yt t r ium — <0.10 
Zinc - <0.10 

TDS 558. 655. 
pH (units) 7.3 7.3 
COD ~ 4.0 
TOC 125. 1.0 

Aromatic <0 .01 ND (Sampled later in 1984) 
Purgeables 

Phenols 0.40 

Oil & Grease 32.8 

Collector OCD EID 
Analyst Ana Cor SLD 



ioo-a. 
0 TONEY ANAYA 

GOVERNOR 

STATE OF NEW RHEXKCO Joseph Goldberg, 
Secretary ENVIRONMENTAL IMPROVEMENT DIVISION 

DISTRICT I FIELD OFFICE/724 WEST ANIMAS 
FARMINGTON, NEW MEXICO 87401 JOSEPH F. JOHNSON 

DEPUTY SECRETARY 

Telephone #(505)327-9851 Steven Asher, Director 

May 23, 1984 

Mr. Bert Barnes, President 

P.O. Box 171 

Flora Vista, New Mexico 87415 

Dear Mr. Barnes: 
The annual environmental survey of the Flora Vista Water Supply System 

was conducted on A p r i l 24, 1984. The survey report is attached for your review 
and f i l e . 

The system supplies water to approximately 1,600 consumers. Presently, 
the system purchases some of i t s water supply from the City of Aztec and 
generates the rest of i t s water supply from wells. Wells number 1 and 3 
remain out of service due to o i l and grease contamination. 

The association's contract with Aztec l i m i t s the purchase of water to 36 
mi l l i o n gallons per year. This l i m i t a t i o n may result in periods of low pressure 
during the summer when water demand is the highest. 

Deficiencies noted during the inspection are l i s t e d below: 

1. Maintenance records are not being kept. Proper maintenance records 
would help i n ide n t i f y i n g problem areas of the system. 

2. Fan switch, i n pump house chlorination room, should be provided on 
O outside of the pump house. Relocating the fan switch outside the 

pump house would essentially eliminate the p o s s i b i l i t y of an operator 
being overcome by chlorine gas. 

3. No screen on overflow pipe for 300,000 gallon tank. The screen would 
prevent the entrance into the tank's overflow system of small animals, 
insects or birds. 

WATER S U P P L Y 
REGULATION SECTION 

LOUAL OPPORTUNITY EMPLOYE!"! 



Mr. Bert Barnes 
Page 2 
May 23, 1984 

I wish to thank Mr. Ray Penrod and Mr. Philip Cheney for their time and 
cooperation in conducting the survey. I f I can be of any assistance to you, 
please contact me. 

Sincerely, 

Arcelious Stephens, 
Environmentalist I I I 

AS :1m 
cc:Fi le 

SSIX^Supjrix Section 

W A T E R S U P P L Y 
REGULATION SECTION 



N/A • "" ' N o t Applicable 
N-Av - Not Available 
Est. - Estimated 

Section A - GENERAL INFORMATION 

Community Water Supply System 
t — 

Inspection Form 

NM Health and Environment Department 
Environmental Improvement Division 

WSS CODE: 
100-24 

WATER SUPPLY 
SYSTEM NAME Flora Vista Water Users 

1nspect ion I 
Date: 04-24-84 

COUNTY: 

San Juan 

System Address/LOCATION 
P.O. Box 171, Flora Vista, New Mexico 87415 

OWNER: 
Flora Vista Water Users Assoc 

OWNER ADDRESS ( i f d ifferent than above) 

Population \ U | fi Meters 
Served J Connections 

1,600 Est. 550 550 

Max. System Production 
N-Av GPD 

Poten. • Actual 

PHONE 

334-6045 
Average System Produc-

t ion 
10,456,955 -GP-D YTD 

03-20-84 
Well(s) rxi # of Wells 2 in use System Source Distribution Only Q 

(check Approp. Boxes) 
Spring(s) Q I n f i l t r a t i o n Gallery j — j Surface r — j 

Additional or Qualifying Information: 

Aquadene - a phosphate chemical added to water to keep chlorine from turning water black 

from iron and manganese. 

Pump house to be expanded later this year. 

Fan switch in pump house chlorination room should be provided on nursidp nf thp pump hni^p. 

Wells #1 and #3 contaminated with o i l and grease are s t i l l out of service. Currently, the 

system "gets i t s water from the c i t y of Aztec and wells #2 and #4. Well #4 is a new well. 

\ 

System Personnel - Name/Classification 
"Level ot Ce r t i f i c a 
tion Required 

Level of" Certification i 
Obtained i; 

Ray Penrod/Manager None None f 

J Philip Cheney/Assistant None None j, 

r; 

1 0' sj(D - k 
5 

!| 

1 nl'orm.il ion furnished hy : [ 
H;ty Pen rot]/Manager 

W A T F R C 

[iiri i nyf 'hi i i i c : ? 

Survey Performed by: REGULATION 
Arcelious Stephens 

©BCJTiKiN Phone: j 
327-9851 I 

clD - 0k2 Revised 11/32 Page 



: -->[) A (Lon i i iiLieci) 

SIMPLIFIED FLOW DIAGRAM OR SCHEMATIC OF THE SYSTEM (INDICATE NORTH IF APPROPRIATE) 

A 
GrouAd North 

(Area Served by 
groundwater 
from wells) 

Flora Vista 
D i s t r i b u t i o n Line 

New Well 
(Not i n use) 

6" 

: o 
1 Well #4 

i 
IChlorin-
, ator 
; o 
|_ Well_ #2 

(Area Served by 
surface water 
from Aztec) 

Spencerville 
« 

50 gpm 
Booster Pump 
(Not i n use) 

City of 
Aztec 

Pump 
House 

Wells # 
- (-Out- o-f-i9R S-er-vice) 

D r i l l e d - not i n service 

o 
Section B - Source Information 

WELL 
1 dent i f icat ion 

Wel 1 
Depth 

Pump 
Depth 

Pump 
Capacity 
GPM 

Wel 1 
Drawdown 
feet 

Pump 
Type 

Stat ic 
Water 
Level 

Age of 
Pump 

D.-il <" 
We I I 

Di;i 1 1 e>l 

1 ()80 
Well #1 25' 18' 60-70 5'-6' Submers. Cr 8' 2 y r s . 

D.-il <" 
We I I 

Di;i 1 1 e>l 

1 ()80 
i Well #2 25' 20V 60-70 5'-6' Submers. - 8' 2 yrs. 1 <),",() 

1 OiSO Well #3 25' N/A N/A N/A Submers. n- 8' N/A 

1 <),",() 

1 OiSO 

J Well #4 26' 21' 45 15' Submers. - 8' New | (>.",/:', 1 

Remarks, Deficiencies, and Recommendations 

Source 
Number 
(each) 

Total 
Capac i tv Remarks, Deficiencies, nnd Recomiiiondni: ionr. 

iArtes ian Wel 1 s C 

r>pr ings 

C 

f i 
• INN fi!«1984-I n f i l t r a t i o n Galleries H -

I n f i l t r a t i o n Galleries 
. WATER OUPPLY 

REGULATION SECTION 

EID - 042 Revised 11/82 



SJ j v i ty Storage a^^r'ressure 

Gravi ty Storage 
Reservoir Indent. 

Storage 
Capac i ty 
fqal lonO 

Date 
Bui 11 

Exter i or 
Condi t ion 

Tank 
Material 

Cathod i c 
Protect ion 

Tank 
Open i ngs 
Secured 

Overf1ow > Vent 
Screened jScreen 

#1 300,000 1979 Good | Steel No Yes No Yes 

i 
1 

Pressure Tank I.D. Volume . 
(gallonsj Age 

Exter i or 
Cond i t i on Additional Informatic n | 

! 

Remarks, Deficiencies or Recommendations j 

Section D - WATER DISTRIBUTION 

Booster 
Pump 
Stat i ons 

Total Number 
of Stations 

Remarks, Deficiencies or Recommendations 
Rarely, i f ever, used 
50 gpm i n - l i n e centrifugal pump 

Type of Disinfection 
Faci1i t i es Chlorine Gas 

Remarks, etc.Gas chlorination provided at wells; 
Purchased water disinfected by Aztec. 

System 
Pressure 

Max. 90^ psi 

psi Min. 55 

Remarks, etc. May be pressure problems i n summer due to 
limitations on amount of water purchased from Aztec. 

P i pe 
Mater i a 1 s 
in system 

PVC [Tj STEEL ["J 

C.I. • Other S 

Deficiencies (including cross-connections observed) 
Check valves ins t a l l e d at every metered connection. 
Cement asbestos. 

Type of Distribution System 

Contami nant 

Mi cro -

bi olog i cal 
Turbidity M*. 

Gravity [Xj Pressure ( F | W h e n w e l l§oth ' • 
-are i n use. 

Sample 
Frequency 

Organi cs 

Inorgan i c 

Radiologi cal 

Secondary 

07/84 

03/86 

Remarks 

N/A 

N/A 

3 years 

years 

Section E - GENERAL OPERATION AND MAINTENANCE (0 & M) 

Does the system keep up-to-date 0SM records? Yes • No • 

Are. p r o v e n I vl 1 i Ve. III.I i h I e n . l l i r e . K . I i v i I i i o n ! i n . - l y | . | . H 
Y'"' hi,;,.,,, [Kl, l>: In 

The importance of Cross Connection Control was discussed with the Operator 
Indicate observed cross connections above (Pipe Materials in System) 

Y, 

EID - 042 Revised 11/82 I . T i l l 



Section F - SURFACE WATER SUPPLY INFORMATION 
N/A 

Source 
(check one) Remarks or Deficiencies 

Lake j—-j 

Stream j j ( 
t 

- k 

Section G - WATER TREATMENT PLANT INFORMATION N / A 

Unit Operations Remarks or Deficiencies 

j Plant Intake Structure 

Plant Location (Siting) 

| Pretreatment, Raw Water 
Storage or Presettling 
Reservoi rs 

Coagulat ion -
Sed imentat ion 

Chemical Addition 
! 
i 

F i11rat ion 
? 
I 
*! Other Treatment (lon Ex

change, Softening,Reverse 
Osmos i s, etc.) 

I 

t 
i 

Additional Comments or Remarks i 

tf \ 

X 
t 

| 
\ X t 

i 

Page 4 
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ft * 
Analytical and Environmental Services1 

(505) •8964 
7300 Jefferson St. NE 

Albuquerque, NM 87109 

Laboratories 
To: Environmental ImDrovement D iv is ion 

Ground Water Section 
P.O. Box 958 
Santa Fe, NM 87504-0968 

A t t e n t i o n : Oscar Simpson 

Date: -10 August 1983 
JV- 669 
Page 1 of 2 

Analyte Sample I d e n t i f i c a t i o n / A n a l y t i c a l Results 

#1 (1-F) #2 (2-E) #3(dehydrator) 
• 

#4 (4-E) #5 (5-F) 

As 1.56 ppm 3.18 ppm 23.64 ppm 3.13 Dpm 9.85 ppm 
Cd <0.002 ppm <0.002 ppm 0.28 ppm <0.002 pDm 0.02 ppm 
Cr <0.005 ppm <0.005 ppm 1.28 ppm <0.005 pDrl 0.06 opm 
Pb <0.001 ppm <0.001 ppm 12.64 ppm 0.65 ppm 1.14 ppm 
Hg 0.63 ppm 0.12 ppm 5.80 ppm 0.04 pern 3.18 ppm 
Se <0.002 ppm <0.002 ppm 1.60 ppm_ <0.002 ppm 0.15 ppm 
6a <0.005 ppm 0.07 ppm C, • U O ppm 0.07 Ppm 0.42 ppm 
Fe 0.15 ppm 2.92 ppm 19.60 ppm 0.51 pom <0.05 ppm 
Cu <0.002 ppm <0.002 ppm <0.002 ppm <0.002 ppm <0.002 Dom 
Mn 0.32 ppm 0.32 ppm 0.64 ppm 2.18 ppm <0.005 ppm 
Mg 20.75 ppm 34.32 ppm 5.32 Dpm 34.32 ppm 34.32 ppm 
Zn <0.004 ppm <0.004 ppm <0.004 Dpm <0.004 ppm <0.004 con 
Al 2.21 ppm 4.38 ppm <0.05 ppm 1.77 ppn Ô.CS ppm 
B <0.004 ppm 3.63 ppm <0.004 ppm <0.004 ppm 16.17 ppm 
Co <0.003 ppm 0.72 ppm 5.00 ppm <0.003 ppm <0.003 ppm 
Mo <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm <0.005 ppm 
Ni <0.01 ppm <0.01 ppm <0.01 pom <0.01 ppm <0.01 opm 
CN <0.001 ppm 19.58 ppm 0.058 ppm 0.082 ppm 42.30 opm 
F 6.6 ppm 5.6 ppm 0.33 ppm 2.7 ppm 12.1 ppm 
NO3 as N 0.5 ppm 10.8 ppm 250 ppm 1.5 ppm 80 ppm 
S04 200 mg/l 1,750 ppm 1,600 ppm 55 ppm 450 ppm 
Cl 10.4 ppm 1,164 ppm 310 ppm 3.6 ppm 1,874 ppm 
PH 7.3 7.4 6.9 7.8 8.3 
TDS 558.0 mg/l 34,454.0 mg/l NA* 884.0 mq/l 12,300.0 mg/l 
Phenols 0.40 ppn 2.0 Ppm 0.30 PPm 0.50 ppm 0.35 ppm 
0114 Grease 32.8 ppm 37.1 ppm NA* 37.5 ppm 54.7 ppm 
Benzene <0.01 ppm 0.18 ppm 13.0 ppm <0.01 ppm 0.05 ppn 
Toluene <0.01 ppm <0.01 ppm 13.4 ppm <0.01 ppm 0.042 ppm 

(some {72 % glycol (heavier 
hydrocarbons) rest' hydro hydrocarbons 

carbon solvents) present) 
TX 125.07 ppm 171.03 ppm 797.35 ppm 126.93 ppm 640.75 ppm 



STATE OF HE'.V MEX2 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 963, Santa Fe, New Mexico 87504-0958 

(505) 984-0020 
Steve Ashe r , D i r e c t o r 

GOVERNOR • 

ROBERT McNEILL 
SECRETARY 

ROBERT L. LOVATO. M.A.P.A. 
DEPUTY SECRETARY 

JOSEPH F. JOHNSON 
DEPUTY SECRETARY 

August 23, 1983 

Mr. George Madrid 
Lawerance A. Brewer & Associates 
P.O. Box 2079 
Farmington, NM 87499 

RE: Water Analysis of Floravista 

Dear Mr. Madrid: 

As per our phone conversation of August 18, 1983, I am forwarding 
you a copy of the v a t ^ r - . l y s i s results of the Floravista Well 
f i e l d area. 

Sample #1 i s from vater well #1. 

Sample #2 is from the oil-water separator next to the gas well. 

Sample #3 is from the glychol dehydrator. 5*'- o-fia:.^ 

Sample #4 is a sample of water that was in a previously dug open p i t . 
The water level i n the p i t possibly represents the water table. 

Sample #5 i s not associated with the Floravista problem. 

I f you have any questions regarding t h i s matter, please contact me 
at the above telephone number and addresses. 

Sincerely, 

Oscar A, Simpson 
Water Resource Specialist 
Ground Water Section 

0AS:egr 

Enclosure 

EQUAL OPPORTUNITY EMPLOYER 
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CONSULTING ENGINEERS 

LAWRENCE A. BREWER 
& ASSOCIATES, INC. 

Lawrence A. Brewer, P.E., L.S. 
Richard P. Cheney, P.E.. L.S. 

George T. Wallers, L.S. 
Robert A. Echols. Jr., P.E. 

August 1, 1983 

Mr. Oscar Simpson 
New Mexico Oil & Gas Commission 
P. 0. Box 2088 

Santa Fe, New Mexico 87501 

RE: FLORA VISTA WATER USERS ASSOCIATION WATER WELLS 

Dear Mr. Simpson: 
In accordance wi th Mr. Richard Thurstonson's request , we are submitt ing 
herewith the fo l lowing in fo rmat ion regarding the above referenced p ro jec t : 

1 . One copy each of the lab analys is o f various water samples obtained at 
the Flora Vista wel l f i e l d . 

2. A copy of the d r i l l e r ' s log o f Well No. 3 ( logs o f Well No. 1 and No. 2 
are s imi lar to the d r i l l e r ' s log of Well No. 3 ) . 

3. One copy each o f a l l correspondence f i l e d in our o f f i c e since the wel ls 
were determined to be contaminated wi th hydrocarbons. 

We hope th is informat ion w i l l be h e l p f u l . 

Si ncerely yours, 

LAWRENCE A. BREWER & ASSOCIATES, INC. 

George A. Madrid, E . I .T . 

GAM/tic F-331 

cc: Mr. Frank Chavez 
Mr. Richard Thurstonson 

yy> » ' A U C H E . f A B V i V G l O N . >-M r « o i D'.R*"»GO. COl OK KOO I I » 1 



L A B O R A T O R I E S 
A DIVISION OF CASA DEL SOL, INC. 
1474 MAIN AVENUE #131 
POST OFFICE BOX 2605 
DURANGO, COLORADO 81301 

(303) 247-4220 

>< 

Date 

To: 
8-1-83 

Flora Vis ta Water User 
A t t n . Richard Cheyney 
909 W. Apache 
Farmington, N.M. 87401 

CDS Lab ID // 

Sample Descr ip t ion: LAB. HB 2 3 ' 8 3 

Sample ID 

2456 £jn<-<-e~J J~uq 

2359 & PIT 
2454 *~*r fir 

2455 * F P ' 

Analyte 
C6~ C22 
C 6 _ C 2 2 
C 6" C 22 
C 6" C 22 

Normal detection L i m i t 0.01 

d 

Analytical results 

0.70 mg Total Hydrocarbons 

7.50 mg Total Hydrocarbons 

8.10 mg Total Hydrocarbons 

4.00 mg Total Hydrocarbons 

3>Sc? K L S A M ^ L f 

Dr. Joe Bowden Director 
THIS LABORATORY REPORT MAY NOT BE PUBLISH
ED OR USEO FOR ADVERTISING OR IN CONNECTION 
WITH ADVERTISING OF ANY KIND WITHOUT PRIOR 
WRITTEN PERMISSION FROM COS LABORATORIES 
RESULTS ARE BASED ON ANALYSIS MADE AT THE 
TIME SAMPLES ARE RECEIVED AT LABORATORY. 

Members of: 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 
AMERICAN SCIENTIFIC AFFILIATION 
SIGMA XI 



CDS' LABORATORIES INTERNAL LAB REPORT ^ ) CDS ID// 2456 

Date Received: 6/1/83 Date Results Sent: Date B i l l e d : _ 
For: Richard Cheyney To: To: 

Sample Info: Where_ 
When 
How 

Container 
Preservative 

Invoice #_ 
Amount $ 
Paid / / 

FIELD INFORMATION/DATA 

Sample Description: (Gallon Jug) 

PHYSICAL PARAMETERS 

Date Taken: 
Date Received in Lab: 
Date Completed: 
QA Check: 

A l k a l i n i t y 
Conductivity at 25° 
Dissolved Oxygen 
PH 
Temperature 
Flow 

TRACE METALS 
Total Dissolved 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium: 

Total 
+3 Form 
+4 Form 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin ~ 
Uranium 
Vanadium 
Zinc 

mg/L 

Time: 

mg/L 
umhos/cm 
mg/L 
units 
°C 

Acidity 
A l k a l i n i t y 
Color 
Conductivity at 25° 
Dissolved Oxygen 
Hardness (CaCOj) 
PH 
Specific Gravity 
Temperature 
Total Combustables 
Total-Dissolved Solids 
Total Solids 
Total Suspended Solids 
Turbidity (as FTU) 

mg/L 
mg/L 

umhos/cm 
mg/L 
mg/L 
units 
mg/L 
°C 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

CHEMICAL PARAMETERS 
Bicarbonate 
BOD . ~ 
Carbonate 
Carbon Dioxide 
COD " 
Chloride 
Chlorine Demand 
Coliform 
Cyanide 
Fluoride 
MBAS ~ 
Nitrogen: 
Ammonia 
Nitrate 
N i t r a t e / N i t r i t e 
N i t r i t e ~ 
Total ~ 

Phenols 
Phosphate 
S i l i c a 
Sulfate 

Sulfide " 

Oil & grease 

mg/L 

V C22 
7.1 mg/L 
2 mg/L 

Dr. Joe Bowd Director 

RADIOMETRIC ANALYSIS pCi/L 
Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 

PESTICIDES pCi/L 

HERBICIDES pCi/L 

THIS LABORATORY REPORT MAY NOT BE PUBLISH 
ED OR USED FOR AOVEBTISINO OR IN CONWECnOI 
WITH ADVERTISING Of ANY KIND WITHOUT PRIOR 
WRITTEN PERMISSION FROM COS LABORATORIES 
RESULTS ARE BASED ON ANALYSIS MADE AT THE 
'IME SAMPLES ARE RECErVEO AT LABORATORY 

Members of: 
AWERCAN AS SOC LA TXX FOR THE ADVANCEMENT OF SCIENCE 
AMERICAN SOCIETY OF BKXOOCAL CHEMISTS 
AMERCAN SCIENTIFIC AFFILIATION 
SOMA XI 



3. AS. * A -3 

CDS LABORATORIES INTERNAL LAB REPORT X CDS IDi?- 2359 

C r '( r-5iO 
_ Date Results Sent: Date B i l l e d : ^ 

Date Received: 5/25/83 
For: Richard Cheyney To: To:_ 

Att n . Ceprge 'Madrid 
Sample I n f o r where Invoice if 
When Container Amount $ 
Hew Preservative Paid / / 

FIELD INFORMATION/DATA 

From backhoe p i t 

PHYSICAL PARAMETERS 

Sample Description 
dug 5/23/83 in old~slush p i t 

Date 
Date 

Taken: 
Received in 

Date Completed: 
QA Check: ~ 

Lab: 

A l k a l i n i t y 
Conductivity at 25° 
Dissolved Oxygen 
pH 
Temperature 
Flow 

TRACE METALS 
Total Dissolved 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium: 

Total 
+3 Form 
+4 Form 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Uranium 
Vanadium 
Zinc 

mg/L 

Time: 

mg/L 
umhos/cm 
mg/L 
units 
°C 

Acidity 
A l k a l i n i t y 
Color 
Conductivity at 25° 
Dissolved Oxygen 
Hardness (CaC03> 
pH 
Specific Gravity 
Temperature 
Total Combustables 
Total-Dissolved Solids 
Total Solids 
Total Suspended Solids 
Turbidity (as FTU) 

mg/L 
mg/L 

umhos/cm 
mg/L 
mg/L 
units 
mg/L 
°C 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

CHEMICAL PARAMETERS 
Bicarbonate 
BOD • ~ 
Carbonate 
Carbon Dioxide' 
COD * 
Chloride ~ 
Chlorine Demand 
Coliform 
Cyanide 
Fluoride 
MBAS ~ 
Nitrogen: 
Ammonia 
Nitrate 
N i t r a t e / N i t r i t e 
N i t r i t e ~ 
Total ~ 

Phenols 
Phosphate 
S i l i c a ~ 
Sulfate 
Sulfide 

mg/L RADIOMETRIC ANALYSIS pCi/L 
Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 

PESTICIDES pCi/L 

HERBICIDES pCi/L 

O i l & 
only. 
C6~ C22 

Oil & 
C6 _ C22 

grease ^ 3 mg/L 
7.5 mg|L oV \\^0 

grease from f i l t r a t e 

from extracts of 

f i l t r a t e & s o i l . 

Dr. Joe Bowde 
f A T . 

if7 D i i irector 

THIS LABORATORY REPORT MAY NOT BE PUBLISH 
ED OR USEO FOR ADVERT1SINO OR IN CONWECTIOM 
WITH ADVERTISING OF ANY KINO WITHOUT PRJOR 
WRITTEN PERMISSION FROM CDS LABORA TORIES 
RESULTS ARE BASED ON ANALYSIS MADE AT THE 
TIME SAMPLES ARE RECEIVED AT LABORATORY 

Members of: 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 
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.CDS LABORATORIES ^ INTERNAL LAB REPORT CDS ID// 2454 

Date Received: f , / ] ] / R j Date Results Sent: Date B i l l e d : 
For: Richard Cheyney To: To: 

Sample Info: Where_ 
When 
How 

Container 
Preservative 

Invoice // 
Amount $ 
Paid / / 

FIELD INFORMATION/DATA 

East of Dehydrator p i t 

PHYSICAL PARAMETERS 

Sample Description 
Flora Vista 

Date Taken: 
Date Received i n Lab: 
Date Completed: 
QA Check: 

A l k a l i n i t y 
Conductivity at 25° 
Dissolved Oxygen 
pH 
Temperature 
Flow 

TRACE METALS 
Total Dissolved 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium: 

Total 
+3 Form ~ 
+4 Form 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Uranium 
Vanadium 
Zinc 

mg/L 

Time: 

mg/L 
umhos/cm 
mg/L 
units 
°C 

Acidity 
A l k a l i n i t y 
Color 
Conductivity at 25° 
Dissolved Oxygen 
Hardness (CaC03> 
pH 
Specific Gravity 
Temperature 
Total Combustables 
Total-Dissolved Solids 
Total Solids 
Total Suspended Solids 
Turbidity (as FTU) 

mg/L 
mg/L 

umhos/cm 
mg/L 
mg/L 
units 
mg/L 
°C 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

CHEMICAL PARAMETERS 
Bicarbonate 
BOD • ~ 
Carbonate 
Carbon Dioxide 
COD ~ 
Chloride 
Chlorine Demand 
Coliform 
Cyanide 
Fluoride 
MBAS ~ 
Nitrogen: 
Ammonia 
Nitrate 
N i t r a t e / N i t r i t e ~ 
N i t r i t e ~ 
Total ~ 

Phenols 
Phosphate 
S i l i c a 
Sulfate 
Sulfide 

Oil & grease 

mg/L 

V C22 
40 mg/L 
23. mg/L 

Dr. Joe Bovder^ Director 

RADIOMETRIC ANALYSIS pCi/L 
Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 

PESTICIDES pCi/L 

HERBICIDES pCi/L 

THIS LABORATORY REPORT WAY NOT BE PUBLISH 
ED OR USED FOR AOVERTIS1NO OR IN CONNf CnOH 
WITH AOVERTIS'NG OF ANY KIND WITHOUT PRIOR 
WRITTEN PERMISSION FROM CDS LABORATORIES 
RESULTS ARE BASED ON ANALYSIS MADE AT THE 
TIME SAMPLES ARE RECEIVED AT LABORATORY 

M e m b e r s o f : 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
j u t n c A N S O C I E T Y c x B I O L O G I C A L C H E M I S T S 
AMERICAN SCIENTIFIC AFFILIATION 
SIGMA XI 



CDS' LABORATORIES 

Date Received 
For: 

6/1/83 
Richard Chpyney 

Sample Info: 
When 
How 

Where 

INTERNAL LAB REPORT 

r 
CDS ID// 2455 

Date Results Sent: 
To: 

Date B i l l e d : 
To: 

Container 
Preservative 

Invoice f?_ 
Amount $ 
Paid / / 

FIELD INFORMATION/DATA PHYSICAL PARAMETERS 

Sample Description: 

Flnra Vi ata 
qnnrVi n f I l p h y H r a f n r p i t A c i d i t y 

A l k a l i n i t y 
Date Taken: 
Date Received in Lab: 
Date Completed: 
QA Check: 

A l k a l i n i t y 
Conductivity at 25° 
Dissolved Oxygen 
PH 
Temperature 
Flow 

TRACE METALS 
Total Dissolved mg/L 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium: 

Total 
+3 Form 
+4 Form 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Phosphorus 
Potassium 
Selenium 
Silver ZZZZZL" 
Sodium 

Thallium ZZZZZI 
Tin 
Uranium 
Vanadium 
Zinc 

Time: 

mg/L 
umhos/cm 
mg/L 
units 
°C 

Color 
Conductivity at 25° 
Dissolved Oxygen 
Hardness (CaC03) 
pH 
Specific Gravity 
Temperature 
Total Combustables 
Total-Dissolved Solids 
Total Solids 
Total Suspended Solids 
Turbidity (as FTU) 

mg/L 
mg/L 

umhos/cm 
mg/L 
mg/L 
units 
mg/L 
°C 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

CHEMICAL PARAMETERS 
Bicarbonate 
BOD • ~ 
Carbonate 
Carbon Dioxide 
COD " 
Chloride 
Chlorine Demand 
Coliform 
Cyanide 
Fluoride 
MBAS ~ 
Nitrogen: 
Ammonia 
Nitrate 
N i t r a t e / N i t r i t e 
N i t r i t e " 
Total ~ 

Phenols 
Phosphate 
Si l i c a ~ 
Sulfate 
Sulfide 

mg/L 

Oil & grease 
C6" C22 

< 3 mg/L 
11.4 

Dr. Joe Bowde n 7 Di rector 

RADIOMETRIC ANALYSIS pCi/L 
Gross Alpha 
Gross Beta 
Radium 226 
Radium 228 

PESTICIDES pCi/L 

HERBICIDES pCi/L 

THIS LABORATORY REPORT MAY NOT BE PUBLISH 
ED OR USED FOR ADVERTISING OR IN CONNECTION. 
WITH ADVERTISING OF ANY KIND WITHOUT PRIOR 
WRITTEN PERMISSION FROM CDS LABORATORIES 
RESULTS ARE BASED ON ANALYSIS MADE AT THE 
'IME SAMPLES ARE RECETVEO AT LABORATORY 

Members of: 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT Of SCIENCE 
AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 
AMERICAN SCIENTIFIC AFFILIATION 
SlOMA XI 



t o 
STA I L I.NCINLt R Or HCL 

W E L L RECORD 

Section 1. C.LNEKAl. INFORMATION 

<A) Owner ul well f ~ J o t / l ^ L S ^ J I \ M A U , £ £ ± & rA-SSQCJfifr<) K/L— Owner's Well N. 

Street or Post Oil ice Address R04 Bat J7/ . l l l l l l * * l ' V J I W i l l l t A u u a a j • 4-f- **-4 J i ^ w ^ -M- j . . , • 

City and Stale . 

Well was drilled under i'ermil No. and is located Ln the: 

a % S W nff!n:li»n & 3 Township 3<?~/Y R : , n £ P / 5 / W N M P M . 

b. Truct No of Map No ol llie 

t . Lol No.. of Block No. 
Subdivision, recorded in . 

i t . X -
l lu

red, y= 

_ of ine 
I ' o u i i l y . 

Uet, N.M. Coordinate System. /.one in 
._ Grant. 

License No.. I ll I Di illinj' ('null jclm _ / f n k SAVAG-C 

_ JiOL ft ay SLv-^if- J^A^j'/^t^^ /z/n. gjj^m. 

I >i iiiiiii: lucjii Completed . Type tools . Size (il holt /O 

I U VJIinn ol land surlace or . at well is. f t . Total depth of welL 

( iiiiipU-ti il wi-ll • •> shallow O artesian. Depth to water upon completion of well 

Section 2. PRINCIPAL WATER-HEARING STRATA 

ft. 

. ft. 

I >cp III 

I l l l l l l 

li I'eel 

I n 

Thickness 
in l : ec l Description of Water-Bearing Format ion 

Estimated Yield 
(gallons per i i i in i i te) 

0 /? fiou.Ue.i~e. «f SAA/ri /oo 

- - ~ • — - - ~ • — 

Section 3. RECORD OF CASING 

~l I Tlm-mls I Deplh in I'eel ~] Length | 
TvDe of Shoe 

Perforations 
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department 

STATE OF MEW KIEXQICO 

ENVIRONMENTAL IMPROVEMENT DIVISION 
DISTRICT I FIELD OFFICE/724 WEST ANIMAS 

FARMINGTONNEW MEXICO 87401 
Russell F. Rhoades, MPH, Director 

TONEY ANAYA 
GOVERNOR 

ROBERT McNEILL 
SECRETARY 

ROBERT L. LOVATO. M A P A. 
DEPUTY SECRETARY 

JOSEPH F. JOHNSON 
DEPUTY SECRETARY 

Telephone #(505)327-9851 

Mr. Bert Barnes, President 

P.O. Box 171 
Flora Vista, New Mexico 87415 

A p r i l 13, 1983 

Dear Mr. Barnes: 

The annual environmental survey of the Flora Vista Water Supply System was 
conducted March 24, 1983. The survey report i s attached for your review and f i l e . cc> 

The system supplies water to approximately 1500 consumers. Since February, 
1983, the system has been purchasing a l l of i t s water from the City of Aztec 
(WSS #098-24). Prior to February, roughly half of the system's water was from 
two of three wells d r i l l e d by the association i n 1980. In February, one of the 
wells became contaminated with o i l and grease, presumably from a newly d r i l l e d gas 
well 300 feet upstream. The wells were taken out of service at that time, and 
the affected lines of the system were flushed to remove the contamination. The 
wells w i l l not be placed back i n t o service unless the source of contamination i s 
located and eliminated, and the contaminated aquifer cleaned up. According to 
Richard Cheney of Brewer and Associates, Inc., the outlook for future use of the 
wells i s bleak. 

The association's contract with Aztec l i m i t s the purchase of water to 36 
m i l l i o n gallons per year. This l i m i t a t i o n may result i n periods of low pressure 
during the summer when water demand i s the highest. Negotiations to purchase 
water from the City of Farmington are currently under way. 

The only deficiency noted during the inspection was that records of maintenance 
performed are not being kept. Proper maintenance records would help i n i d e n t i f y i n g 
problem areas of the system. 

I O U A I - OPPORTUNITY EMPI.OYPH 



• 

Mr. Bert Barnes 
A p r i l 13, 1983 
Page 2 

I wish to thank Mr. Ray Penrod for his time and cooperation i n conducting 
the survey. I would l i k e to encourage the association to have Mr. Penrod 
attend the Northwest New Mexico Water and Wastewater Operator Short School 
scheduled for May 9-12, 1983, i n Farmington. More information i s available 
from t h i s o f f i c e . I f I can be of any service to you, f e e l free to contact me. 

Sincerely, 

David A. Tomko, 
Environmentalist I I I 

DAT:lm 
cc: <Water^Supply""Sectiom 

F i l e 



N/A * Not Applicable 
NrAv - Not Available 
Est. - Estimated 

Section A - GENERAL INFORMATION 

Community Water Supply System 

Inspection Form 

« ENVIRONMENT • 
"J I " ' 

NM Health and Environment Department 
Environmental Improvement Division 

I nspect ion 
Date: m 

WSS CODE: 
100-24 

WATER SUPPLY 
SYSTEM NAME Flora Vista Water Users Association 

COUNTY: 
San Juan 

System Address/LOCATION 
P.O. Box 171, Flora Vista, New Mexico 87415 

OWNE R.

Flora Vista Water Users Assoc 

OWNER ADDRESS ( i f d ifferent than above) PHONE 
334-6045 

Populat ion 
Served Connect ions 

ft Meters 6 Max. System Production 
I N-Av GPD 

Average System Produc-
t ion 

100.000 GPD 
(January 1983) 1500 Est. 431 431 JPoten. Cj Actual O 

Average System Produc-
t ion 

100.000 GPD 
(January 1983) 

System Source Distribution Only rj£] 
(check Approp. Boxes) 

Wel I (s) [TJ # of Wel Is 

Not i n use due 
Spring(s) r—| I n f i l t r a t i o n Gallery j — j Surface [~Jto o i l & grease 

contamination— 
Additional or Qualifying Information: 

-In—19ft 1 ,—thp wafpr systPTn plar-pri i n t o service ? W P I I S — w i t h a pump control house and-

chlorination f a c i l i t i e s (see March 23, 1982 survev). I n February. 1983. the wells became 

contaminated with o i l and grease, presumably from a near by d r i l l e d gas well 300 feet upstreair| 

T The wells were shut down at that time, and the affected lines of the system were flushed. Due 

to the contamination, the wells cannot be placed back in t o service unless the source of 

contamination js verified and eliminated and the c.nntaminat.pfl aquifer ripened up, which might.. 
not be for several years, i f ever. 

Currently, the systems only source of water i s purchased from the City of Aztec and i s limitec 

to 36 m i l l i o n gallons per year. Negotiations are currently under way to purchase finished 

water from Farmington. Purchasing water from Farmington would require the cons 

almost 1 mile of pipeline to connect the systems. 

t r n r H o n o f 1 

System Personnel - Name/Classification 
Level ot C e r t i f i c a 
tion Required 

Leve l oT~Cer"i,fJTc'a t i on 
Obta i ned 

Ray Penrod / Maintenance Supervisor None 

-. 3 J i i 

HI MAY 0 2n ; 1 

CJLi, 

WATER SUPPLY 

In forma t i on f u r n i s h e d by: 

Ray Penrod 

Survey Performed by: 
David A. Tomko, Environmentalist I I I 

Business Phone: 

334-6045 

Business Phone: 

327-9851 

cID - 042 Revised I 1/82 Page 1 



Section A (Continued) 

SIMPLIFIED FLOW DIAGRAM OR SCHEMATIC OF THE SYSTEM (INDICATE NORTH IF APPROPRIATE) 

A N 
300,000 

(Gal. Grounld 
Storage 
' .Tank 

(Area served by 
groundwater 
from wolls) 

D i s t r i b u t i o n Line 
FJora Vista 

r 

iChlorinator | 

I Well #2 

(Area served by 
surface water 
from Aztec) 

Pump 
House Out of 

Service 0 

Wells #1 & #3 y 

Spencerville 
9 

•O City of 
Aztec 

50 gpm 
Booster Pump 

Section B - Source Information 

1 WELL 
1 dent i f icat ion 

Wel 1 
Depth 

Pump 
Depth 

Pump 
Capacity 
GPM 

Well 
Drawdown 
f p f . t 

Pump 
Type 

Stat ic 
Water 
Level 

Age of 
Pump 

Date 
Wel 1 
Dri 1 led 

Well #1 25' 18' 60-70 5'-6' Submers. - 8' 2 yrs. 1980 

Well #2 25' 20%' 60-70 5'-6' Submers. - 8' 2 yrs. 1980 

WPII M 25' N/A N/A N/A r̂> Pump N/A 1980 

Remarks, Deficiencies, and Recommendations 

A l l wells shut down due to o i l and grease contamination. Contamination found i n well #1 
Well #2 has not been contaminated, but has been shut down to prevent p u l l i n g of contaminat 
through the aquifer. Well #3 was to be used when system expanded and has never been placed 
i n t o service. 

ion! 

Source Number 
(each) 

Total 
Caoacitv Remarks, Deficiencies, and Recommendations 

Artesian Wells 

>pr ings 

I n f i l t r a t i o n Galleries 

EID - 042 Revised 11/82 Page 2 



o e c 11 u i uiavity Storage aJMPressure lank Reservoirs 

Gfavi ty Storage 
Reservoir Indent. 

Storage 
Capac i ty 
(qa 1 1 onO 

Date 
Bui l t 

Exterior 
Cond i t i on 

Tank 
Material 

Cathodic 
Protect i on 

Tank 
Open i ngs 
Secured 

Overf1ow 
Screened 

Vent j 
Sc reen j 

#1 300,000 1979 Good Steel No Yes Yes Yes j 

| 

Pressure Tank I.D. ygaVTons) Age" 
Exterior 
Cond i t i on Add i t i ona1 Informatic n 

! 

Remarks, Deficiencies or Recommendations 
The storage tank was drained when the o i l and grease contamination occurred. The tank has 
not been placed back into service yet due to i n s u f f i c i e n t pressure from having en t i r e system 
on Aztec water. 

Section D - WATER DISTRIBUTION 

Booster Total Number Remarks, Deficiencies or Recommendations 
Pump 
Stat ions 

of Stations 
1 

Rarely, i f ever, used. ' ; 
50 gpm i n - l i n e centrifugal pump. 

Type of Disinfection 
Fac i 1 i t i es Gas Chlorine 

Remarks, etc. Gas chlorination provided at wells; 
Purchased water disinfected by Aztec 

System 
Pressure 

Max. 

Min. 

90 ps I 
55 ps I 

Remarks, etc. ^ a v b e pressure problems i n summer due to 
li m i t a t i o n s on amount of water purchased from Aztec. 

P i pe 
Materials 
i n system 

PVC STEEL Q 

C. I . • Other Q) 

Deficiencies (including cross-connections observed) 
Check valves i n s t a l l e d at every metered connection. 
Cement asbestos 

Type of Distribution System Gravity [Jrj Pressure Q When wel] are i n us rth • 

Contami nant 
Next Sam
ple Date 

Samp 1e 
Frequency Remarks | 

Mi cro-
b i olog i cal 2 

Turbi d i ty N/A 1 
Organ i cs N/A 

Inorqan ic 07/84 3 years t Only aonlies i f present wells w i l l be placed back into 

Rad i ologi ca1 03/86 4 years 
T service. Otherwise the Aztec Water Supply System 

J aTialycuc a p p l y . 

Secondary 
- -

Section E - GENERAL OPERATION AND MAINTENANCE (0 & M) 

Does the system keep up-to-date 0&M records? Yes |_x! (operation) No (Maintenance) 

Arc p rc ven l.i ( i vc ni.i i n (.ciiiiiiC'L .ic I i v i ( ies routinely prnc ( iced? Yes £~J No | | 

The importance of Cross Connection Control was discussed with the Operator Yes jx] No Q 
Indicate observed cross connections above (Pipe Materials in System) 

EID - 042 Revised 11/82 Page 3 



Section F - SURFACE WATER SUPPLY INFORMATION 
N/A 

Source 
(check one) Remarks or Deficiencies 

Lake | — j 

Stream j j 

Section G - WATER TREATMENT PLANT INFORMATION N/A 

Unit Operations Remarks,or Deficiencies 

Plant Intake Structure 

Plant Location (Siting) 

Pretreatment, Raw Water 
Storage or Presettling 
Reservoi rs 

Coagulation -
Sed imentat ion 

Chemical Addition 

F i l t r a t i o n 

Other Treatment (Ion Ex
change, Softening,Reverse 
Osmosis, etc.) 

Additional Comments or Remarks 

Page 4 

EID - 042 Revised 1 1/82 



J O U i t t i (IHHJ- I1N I .1 I 
F tnnh And rews ( 1 0 1 4 . ( 9 8 1 ) 

f i t in fc Aiudt 'vvs (ft 
Vir. toi R O t o r j a 
J o h n C Conwi i y 
Jm-k M Mo»(]. in 
JcHnty f\ Uumm»M 
J o h n H Pnmwl 
' i d f V H KtfrmtMt. 
I f m m i r . VV < M ' I I I I I 
Wtl t i t im C Mmt lMHi 
W n l h f J M n l n m l r n ' i 
ltni(.i< I t l u i f 
MM.hi i f t W I t i iMinnr i 
Hubor i P ' W o i t o M e * 
J o h n 0 D fapor 

0 

N m * y M A I K * * ^ * . * * ! 

ttlH<<l<|l|l JI N.M k t i . . l l 
f( I f h i i n . i ' . O.nli'V 
• l .mol Wi: l . McK. iy 
I dw .wd f W.l . dol l Ml 
C m l t n I PmkiM 
M.HJflMM) A S.HIitiMS 
M.uk f S fhKtd .m 

. l l f U > | l f | I f . I I I K V l l 

I'dyHc. A f t * * * 
W i n A inu Wii<| l t l 
I W I M I V t l i n y i H 
C I I H I H . I ' M Wi l l 
Withkiy i l M'.w.iKt, J i 
T l t i m n n n W M t x x i f i l l 
Jack 1.. For tmw 

M O N T G O M E R Y 6- A N D W E W " 
P R O f L i i S I O N A L A ' j ' . O t . l A r i O N 

A T T O R N E Y S A N O C O U N S C L O H S A T L A W 

Ma r e h 4 , IV f lJ 

HIHLV TO I A R M I N I . I O N Ol I IC I ' 

Mr . i'.ii Ua r t. in it it 
Mil nana ua s , I n c . 
G 1 U lie; i l l y I i i oqh t .s 
I n n n i n r j L c j n , NM H "MU I 

r Op,, 
- J 

FARMINGTON OFFICE 
Siu ln 3?S 

F w H N. i l ionul Bank o l F a r m i n g i o n 
O n o r « « l P lace 

I 'OM Ol ln i- f l n« J 7 0 0 
F l M i i * t « | l n n . N.*w M . I « H . I I H74&9.7700 

lufa'ptHMi*. ( ' i l ) ' i l X ' / !»0M 

A U W O I I I W J U I OFFICE 

Siiim ;ii'b 
MKI C<t|t|HM AviMiiMi, N W 

I't.-.t O l t t t i . M u . 
AllHi«|iM*i«|tHi. H.-w M« .K :o i t / i o : i r j i w 

I .rt.-! >IHMI.< |U>!>) i ' l ? IKI77 

SANTA r r OI'FICC 
I 'm i -o dn Ciir i i t tn 

^ u . l O l l n u [ ln» 2307 
S a n l i l r v . Now Mi ix l co 67MW-23Q7 

Tc luphonn |S0S) 982-3873 
Tuk icopy (.'.Old 982-4269 

Ru I l o r ; i V i s l u Wal. or Users A s s o c i a l i o n , 1 ur 

Uea r M r . I la r1 ma 11: 

Wc have now r o n : i ved a mure d o l a i l o d r o p e r l Irom I In; onq I IHM: r 
c o n c a r n i m j tho contain j na L i on of I ho I l o r n V i s t a Wnt I T Users 
Asaocia t j on ' :; w e l l : ; . A ti you w i l l n o l o i n I ho onq i nee r ' f; 
r e p o r t , a copy of" which i s enclosed f o r your re Ic; r enc e, I.he 
problem appear:; a t t h i n l i n n ; Lo bo qui I.e s i qn i I" ie a n I and 
p o t e n t i a l l y q u i t e c o s t l y . Under these r i r c urns I a nr e:;, I 
would once a q a i n recommend t h a i you c n u l a r l your l i a b i l i t y 
i n s u r a n c e c u r r i e r , i I you have uol. a l r e a d y done so, su l h a t 
wo can work Inward a prompl r e s u l i l l i o n ol the problem. 

If you wish l o al.lempl. t o coupe r.i I i; i n I n i l hei- i n v e s l i q a l ion 
Lu in i M im i / u Ihe e f f o r t s ol Ihe c n n l a m i u a l i n n , p l e a s e let me 
know al. once. Since i l was necessary l u r i n s e down Ihe we] I s 
and Lhe olf'oeLs a r e a l r e a d y apparenL, yuur prnmpl a l t o n l i n n 
w i l ] be a p p r e c i a t e d . 

Very LruJy y o u r s , 

ORIGINAL sic:::;*) BY 
It. TiIOr.lA3 DAILEY 

|{ . I l imii . ' i s Da i l e y 

l< I U / p c 
I n r . 
c c : I I u r a V i s I a W a l e r U s e r s A s s n . 
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LAWRENCE A. BREWER 
& ASSOCIATES, INC. 
CONSULTING ENGINEERS 

h-

Lawrence A. Brewer, P.E.. L.S. 
Richard P. Cheney. P.E.. L.S. 

George T. Walteri, L.S. 
Robert A. Echols, Jr., P.E. 

March 2, 1983 

Mr. Thomas R. Dailey, Attorney 
P.O. Box 2700 
Farmington, New Mexico 87499 

Re: Flora Vista Water Users Association 
Water Wells 

Dear Tom: 

As you are aware, the No. 1 and No. 3 wells for the above referenced 
system have been in f i l t r a t e d with oil and grease contaminates and 
have been taken out of service. Samples taken directly from Well No. 1 
indicate that the level of o i l and grease in the water is 16 milligrams 
per l i t e r . This seems to be sufficient to develop an oil film on the 
surface of the water and, in addition, has created a very objectionable 
odor. In an attempt to determine the source of the contamination, we 
have conducted an on-site visual survey of the property. As you are 
probably aware, a gas well has been drilled less than 300 feet upstream 
from the No. 1 and 3 water wells. We dug a backhoe pit between Well 
No. 1 and the gas well as far as possible below the groundwater table. 
As the water began to f i l t e r into the p i t , a noticeable odor was detected 
and an oily film appeared on the surface of the water. At this time, 
i t appears that the contamination is probably coming from the gas well. 
This could be from either one or two sources. I t could be coming from 
an unlined slush pit or the well could have a leak in the casing that 
is producing the contamination. I have advised the Association to 
discontinue use of the well field because I believe that continued 
pumping could pull the contaminates throughout the entire water bearing 
strata. At this time, I am of the opinion that the entire site has . 
been contaminated and can no longer be used for the production of 
domestic water. Of course, further investigation w i l l be needed to 
confirm this opinion. I f , in fact, the site has been lost as a water 
producing area, the monetary damage to the Association w i l l be extensive. 
The wells cost approximately $5,000.00 a piece to d r i l l and equip. There 
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is also a well house with an electronic monitoring system installed 
adjacent to the well field that cost approximately $31,000.00 to 
construct. There is also approximately $12,000.00 worth of control ' 
cable and six-inch waterline that will be a total loss. In addition 
to these improvements, the Association paid $20,000.00 for the land. 
The Association can purchase a limited amount of water from the City 
of Aztec. This supply is not sufficient to furnish the entire Associa 
tion with water in the summer months. I t al so costs considerably more 
to purchase than i t did to produce the same amount of water from the 
wells. All of the previously mentioned billing and equipment items 
were installed utilizing funds obtained from a Farmers Home Admini
stration loan. This loan must be repaid. The loss of the facilities 
will create a severe economic strain on the Association. I t is my 
opinion that the Farmers Home Administration, The New Mexico Environ
mental Improvment Division, and the Oil Conservation Division of the 
Energy and Minerals Department should be made aware of the problems. 
The Association will need assistance to determine the actual source 
and extent of pollution. I f I can be of additional assistance, please 
feel free to contact me. 

Sincerely yours, 



-*̂— 

£%^?W: 

LAWRENCE A. BREWER 
& ASSOCIATES, INC. 
CONSULTING ENGINEERS 

Lawrence A. Brewer, P.E., L.S. 
Richard P. Cheney, P.E., L.S. 

George T. Wallers, L.S. 
Robert A. Echols, Jr., P.E. 

March 2, 1983 

Mr. Thomas R. Dailey, Attorney 
P.O. Box 2700 
Farmington, New Mexico 87499 

Re: Flora Vista Water Users Association 
Water Wells 

Dear Tom: 

As you are aware, the No. 1 and No. 3 wells for the above referenced 
system have been infiltrated with oil and grease contaminates and 
have been taken out of service. Samples taken directly from Well No. 1 
indicate that the level of oil and grease in the water is 16 milligrams 
per l i t e r . This seems to be sufficient to develop an oil film on the 
surface of the water and, in addition, has created a very objectionable 
odor. In an attempt to determine the source of the contamination, we 
have conducted an on-site visual survey of the property. As you are 
probably aware, a gas well has been drilled less than 300 feet upstream 
from the No. 1 and 3 water wells. We dug a backhoe pit between Well 
No. 1 and the gas well as far as possible below the groundwater table. 
As the water began to f i l t e r into the p i t , a noticeable odor was detected 
and an oily film appeared on the surface of the water. At this time, 
i t appears that the contamination is probably coming from the gas well. 
This could be from either one or two sources. I t could be coming from 
an unlined slush pit or the well could have a leak in the casing that 
is producing the contamination. I have advised the Association to 
discontinue use of the well field because I believe that continued 
pumping could pull the contaminates throughout the entire water bearing 
strata. At this time, I am of the opinion that the entire site has 
been contaminated and can no longer be used for the production of 
domestic water. Of course, further investigation will be needed to 
confirm this opinion. I f , in fact, the site has been lost as a water 
producing area, the monetary damage to the Association w i l l be extensive. 
The wells cost approximately $5,000.00 a piece to d r i l l and equip. There 
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is also a well house with an electronic monitoring system installed 
adjacent to the well field that cost approximately $31,000.00 to 
construct. There is also approximately $12,000.00 worth of control " 
cable and six-inch waterline that will be a total loss. In addition 
to these improvements, the Association paid $20,000.00 for the land. 
The Association can purchase a limited amount of water from the City 
of Aztec. This supply is not sufficient to furnish the entire Associa 
tion with water in the summer months. I t also costs considerably more 
to purchase than i t did to produce the same amount of water from the 
wells. All of the previously mentioned billing and equipment items 
were installed utilizing funds obtained from a Farmers Home Admini
stration loan. This loan must be repaid. The loss of the fa c i l i t i e s 
will create a severe economic strain on the Association. I t is my 
opinion that the Farmers Home Administration, The New Mexico Environ
mental Improvment Division, and the Oil Conservation Division of the 
Energy and Minerals Department should be made aware of the problems. 
The Association will need assistance to determine the actual source 
and extent of pollution. I f I can be of additional assistance, please 
feel free to contact me. 

Sincerely yours, 

Vice President 

RPC:ps £l52-D\<f-152-E^ 
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FLORA VISTA WATER USERS ASSOCIATION, ;INC. 
Post O f f i c e Box 171 
F l o r a V i s t a , New Mexico 87415 

March 1983 

Last year we reported t o you that we would be supplying most 
of our water needs from our own we l l s . This was accomplished 
but due to circumstances beyond our cont r o l we have discontin
ued pumping these wells. Copies of l e t t e r s from our engineer 
and attorney are enclosed f o r your information. 

Due to the above and other problems i n g e t t i n g information from 
Farmers Home Administration, we are asking f o r another chance i n 
our by-laws. We wish t o change our annual meeting to the f o u r t h 
Monday i n A p r i l of each year. Hopefully t h i s w i l l provide ample 
time t o prepare annual reports with v a r i f i e d information. Your 
support i n t h i s action w i l l be appreciated. 

V7e wish to thank Richard "Dick? Thurstonson f o r his services as 
director and president during the past three years. H. Kyne 
White has been a great service t o our Association by his i n t e r e s t 
and l o y a l attendance a t our board meetings and representing a l l 
of us a t the County Rural Water Users Association meetings. 
Thanks t o both Dick and Kyne f o r jobs w e l l done. Both gentlemen 
have agreed to run f o r re-election f o r another term. 

I n accordnace with A r t i c l e V, Section 3 of our Association by-laws 
t h i s i s t o n o t i f y you of our annual meeting to be held at 7:00 PM 
at the new f i r e s t a t i o n , Flora Vista on Monday A p r i l 25, I n the 
event you cannot attend t h i s meeting, please exercise your r i g h t 
t o vote by marking your b a l l o t and returning i t t o us i n the 
stamped envelope enclosed. PLEASE RETURN BALLOT AT YOUR EARLIEST 
CONVENIENCE. 

BEST WISHES TO EACH OF YOU AND YOURS FOR THE BALANCE OF 1983. 

BOARD OF DIRECTORS 
Flora Vists Water Users Association, Inc. 
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ENVIRONMENTAL IMPROVEMENT DIVISION 

DISTRICT I FIELD OFFICE/724 WEST ANIMAS 
FARMINGTON, NEW MEXICO 87401 

Thomas E. Baca, M.P.H., Director 

STATE OF NEW MEXHCQ George 5. Goldstein, Ph.D. 
SECRETARY 

LorryJ. Gordon, M.S., M.P.H. 
DEPUTY SECRETARY 

Druce King 
GOVERNOR 

Telephone #C505)327-9851 

A p r i l 16, 1982 

Mr. Dick Thurstonson, President 
f^orat-Vista Wa'T^fc5^ 
P.O. Box 171 
Flora Vista, New Mexico 87415 

Dear Mr. Thurstonson: 

The annual environmental survey of the Flora Vista Water Supply System 
was conducted March 23, 1982, with the aid of Mr. Ray Penrod. Enclosed i s 
a copy of the survey report. 

The system i s supplying water to approximately 1500 consumers. The water 
i s obtained from two sources. Consumers roughly east of the Flora Vista Post 
Office receive water purchased from the City of Aztec (WSS' #098-24). Approxi
mately 1.5 m i l l i o n gallons are purchased monthly. The consumers west of the 
Post Office receive water pumped from two wells that i s then chlorinated and 
either delivered to the consumers or stored i n a 300,000 gallon ground storage 
tank. The well supply system has been i n operation for approximately one year. 

The following deficiencies were observed during the inspection: 

1. Employee safety devices are needed at the chlorine room. The 
switch to the v e n t i l a t i o n fan should be mounted outside the door 
to the chlorine room to allow venting of any chlorine gas from 
the room p r i o r to entry. The employees should be provided with a 
self-contained breathing apparatus that would allow safe entry 
into a chlorine atmosphere to repair a leaking chlorine cylinder. 

2. The control panel f o r the pumps i s not functioning properly. The 
pumps f a i l to re s t a r t a f t e r being shut o f f due to;' e l e c t r i c f a i l u r e s , 
l i g h t n i n g , etc. Also, the low/high levei controls for the storage 
tank are not functioning. 

3. The storage tank l i d should be kept locked at a l l , times to prevent 
unauthorized entry to the tank. 

EQUAL OPPORTUNITY EMPLOYER 



Mr. Dick Thurstonson 
A p r i l 16, 1982 
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4. The storage tank overflow should be screened to prevent entry of 
insects and small animals that may contaminate the water. 

5. Records of maintenance performed need to be kept. 

6. A sample for radiological parameters was collected the day of the 
inspection. The results are forthcoming. 

I wish to thank Hr. Ray Penrod for his time and cooperation i n conducting 
the survey. I would l i k e to encourage Mr. Penrod to attend the Northwest 
New Mexico Water and Wastewater Operators Short School scheduled to be held 
May 10 - 14, 1982 i n Farmington. Information regarding the school can be 
obtained from t h i s o f f i c e or from Cas Ruybalid of Bloomfield Water and Waste
water. I f I can be of service to you, f e e l free to contact me. 

Sincerely, 

David A. Tomko, 
Environmentalist I I I 

Enclosure 
DAT :1m 
cc: F i l e 

/Water Supply Section, EID 



STATE OF NEW MEXICO 

COMMUNITY WATER SUPPLY SYSTEM 

.. . ENVIRONMENTAL SURVEY 

• ENVIRONMENT 

SECTION A - GENERAL INFORMATION 

Survey date 
03-23-82 

WSS Code 
100-24 

Water Supply System Name 

Flora Vista Water Users Association 

County 
San Juan 

System Address / Location 

Owner 

Flora Vista Water Users Assoc 

Owner Adress ( i f different than above) 
i a t i o n Same 

Population 
(Estimated) 
1500 

# Connections 
493 

# Meters 
493 

Maximum System Delivery 
170,000 GPD 

Average System Delivery 
91,500 GPD 

System Source (check appropriate boxes) 
Et-Well(s) - # 3 n-Sprinq(s) ••Infiltration Gall pry OSurfarP 

Additional Information Purchase water from City of Aztec (1.5 m i l l i o n gallons/month), 
and have wells for part of system. 

Simplified flow diagram of the system (indicate_North) 

N 

(Area served by 
ffSffffitf fr Flora Vista 

D i s t r i b u t i o n Line 

Spencerville 

(Area served by 
surface water 
from Aztec) 

. o 
50 gpm 

Booster Pump 

City 
of 

Aztec 

Chlorinator 

Well #1 

r Pump 
House 

Wells #2 & #3 

Information Furnished by'. 
Ray Penrod, Maintenance Engineer 

Telephone Business Phone 
334-6045 

Evaluation Performed By; 
David A. Tomko, Environmentalist I I I 

Telephonp 
327-9851 
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itigfiliflerHbH Depth 
0 
Pump 

Depth 

„ Pumu 
Capacity 
6PM 

Wen 
Drawdown 

• 

Pump 
1 Type 

Static 

Water 

level 

Meets 

Auqui Hi? 
Aye 

Well 
#1 25' 2oy faO-70 gpm 5'-6! 

Submersib] 
l h hp 

e 
~ 8' Yes 1 yr. 

: #2 25' 18' 6U-70 gpm 5'-6' 
Submersibl 
7% hp 

e 
-8' Yes 1 yr. 

#3 25' — 1 yr. 

Spring Adequately Protected? Q'.^Q 

Remarks or Deficiencies 

No Pump at Well #3 

SECTION C - FINISHED WATER MANAGEMENT 
Finished Water Boostin 
or Reducing Stations 

3 Number 
l 

Remarks or Deficiencies 
Rarely Used 

Total Pumping 
Capacity 

Amount 
50 gpm In- l i n e c entrifugal pump 

Disinfection - TvDe 
Gas 

Safety measures needed; self-contained breathing 
apparatus and switch to chlorine room fan should 
>»a Iripgf-oH mjt-g-i r]p n f <-VIP r h ] ny •? n p i-n mp 

Amount Used /24 hrs 
10 lbs/day 

Average Daily 
Residual CS 1.0 ppm 

• 

Average Pressure 
65 psi 

Cross-connection 
Control Program? 

O - Yes 
m • No 

Check valves i n s t a l l e d at every metered connection 

Pipe Material Used PVC -
Cement Asbestos 2" - 6" 

Type of Distribution 
Svstem 

Pressure and 
Gravity 

Microbioloaical No. of Samples p 
2 

ir month 

Compliance Status 
1 non-sampling i t 1981 

Chemical Quality 
Organic 

Last Sample Date 

Inorganic 07-06-81 
In Compliance I Radiological 03-23-82 
No results yet 

Also see City of Aztec Water Supply 
System for analvscjs (098-?^ 

Secondary J 
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ftnfti&tenti flatten 
4 

Capacity 

> 

Age Condition Construct. 
.Materials 

# 
Cathodic 

Protest] on. 
Tan* Overflow 

Screened? 

#1 300,000 1 vr. Excellent Steel No No No 
• 

• 

Pressure Tanks Capacity Age Condition Operating and Pressure Range 

Remarks or Deficiencies 

Tank l i d not locked at time of inspection and overflow screen should be reattached. 

SECTION E - SYSTEM PERSONNEL 

Personnel Classification Level of Certifica. Required Level of Certification 
Currently Obtained 

Maintenance Engineer/Operator None Nnnp ... 

i 

• ! 

• ! 
'SECTION F - NOTATIONS AND RECOMMENDATIONS . 

1. - Adequate Operating & Maintenance Records? Adequate operating records; 
• No maintenance records kent 

2. Adequate Operating & Maintenance Personnel? Yes 

3. Is Preventative Maintenance Practiced? Yes 

4. Adequate Disinfection? Yes 

5. Adequate Storage? Yes 

6. Adequate Water Quality Data? Y es - radiological samples to be analyzed 

RECOMMENDATIONS: 

7. Control pond£not functioning properly. Pumps are not reset automatically. Also, 
f l o a t switch at storage tank not operating properly. 

Flora Vista Water Users Association 
President: ' Dick Thurstonson 334-6031 (Home) 334-9060 (Office) 
Vice President: Bert Earners 325-7577 



# e 
Siu'iUN.G - ̂UHfACE VIATtR SUPPLY lNFOKM'uOK REFER TO CITY OF AZTEC (098-24) FOR' 
Source (check one) 

TREATMENT i OF SURFACE WATER 
Remarks or Deficiencies i 

• • - Lake- • 
• 

• • Stream . '' 

Raw Water Storage 
Capacity 

Watershed Pollutant Possible Sources 

i , • 

SECTION H - TREATMENT PLANT INFORMATION 

Operations Remarks or Deficiencies 

Plant Intake 
i 

Plant Location !j • 

Presettling 
Reservoirs 

i 

Coagulation-Sedimentat 
(chemicals used) 

i on 

' Filtration 

• • • Disinfection 

Other Treatment 

Average Daily Turbidit. 

Additional Comments or Remarks i-
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Lawrence A. Brewer & A s s o c i a t e s , I n c . 
P.O. Box 2079 
Farmington, New Mexico 87401 

A t t n : Mr. Richard P. Cheney 
Vice P r e s i d e n t 

Re: Ranney C o l l e c t o r Water Supply 
F l o r a V i s t a Water Users A s s o c i a t i o n 
F l o r a V i s t a , New Mexico 

Gentlemen: 

This l e t t e r - r e p o r t s e t s f o r t h t he r e s u l t s o f a t e s t d r i l l i n g 
program conducted f o r t h e F l o r a V i s t a Water Users A s s o c i a t i o n 
i n order t o determine t h e f e a s i b i l i t y o f developing a 
n a t u r a l l y - f i l t e r e d water supply o f a t l e a s t 600 gpm by means 
of a Ranney C o l l e c t o r c o n s t r u c t e d adjacent t o the Animas Ri v e r . 

During the course o f t h i s i n v e s t i g a t i o n , t e s t d r i l l i n g was 
c a r r i e d out a t t h r e e s i t e s , designated as S i t e s A,B, and C 
and l o c a t e d as shown i n Fig u r e SW-99-01. A t o t a l o f f o u r 
t e s t holes were d r i l l e d a t these s i t e s , t he w r i t t e n l o g s 
of which are at t a c h e d t o t h i s r e p o r t . 

S i t e A: 

Test Holes 1 and 2 were l o c a t e d a t S i t e A, which i s on 
property b e l o n g i n g t o t h e Water Users A s s o c i a t i o n . Test Hole 
1, l o c a t e d 4 0 f e e t from t h e Animas River and 300 f e e t downstream 
from the upstream p r o p e r t y l i n e , encountered sand, g r a v e l , 
s i l t and c l a y from ground surface t o a depth o f 22 f e e t , 
where shale bedrock o c c u r r e d . I n g e n e r a l , the m a t e r i a l 
encountered was t i g h t , w i t h cemented l a y e r s , and had t o be 
d r i l l e d . The o n l y loose m a t e r i a l was a sand and g r a v e l 
l a y e r o c c u r r i n g a t t h e shallow depth o f 7 t o 10 f e e t . 

P r e l i m i n a r y t e s t pumping on September 5, w i t h t h e w e l l 
p e r f o r a t e d a t a depth o f 13 t o 18 f e e t , showed a drawdown 
of 7.0 f e e t a f t e r 2 hours o f pumping a t a r a t e o f 75 gpm. 

A I I O C I A T C D W I T H : R A N N E Y M E T H O D W E S T E R N O T C A L I F O R N I A . I N C . 
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Subsequent pumping on September 6 showed a drawdown of 6.4 
f e e t a f t e r 2 hours o f pumping at a r a t e of 9j3__£pjru_ The 
chemical analyses o f water samples taken d u r i n g t h i s p e r i o d 
are given as f o l l o w s : 

Parts Per M i l l i o n , except pH 

A s s o c i a t i o n Animas 
T.H. 1 T.H. 1 Wells River 

Constituent 9/5/81 9/6/81 9/1/81 9/1/81 

Hardness 308 — 360 291 
P. A l k a l i n i t y 0 — 0 0 
M.O. A l k a l i n i t y 170 — 239 154 
I r o n 0.15 0.03 t r a c e t r a c e 
Manganese t r a c e 0.07 0.3 ' 0 
PH 7.8 7.8 7.8 8.5 
Temperature(°F) 60 60 62 80 

The chemical q u a l i t y o f the water from Test Hole 1 i s s i m i l a r t o 
t h a t of the A s s o c i a t i o n ' s e x i s t i n g w e l l s and does not c o n t a i n 
excessive amounts of i r o n or manganese. 

I n order t o f u r t h e r e x p l o r e the water p o t e n t i a l o f t h i s s i t e , 
a 6-inch o b s e r v a t i o n w e l l (T.H.2) was d r i l l e d 50 f e e t down
stream from Test Hole 1 and a 12-hour pumping t e s t was conducted. 
Test Hole 1 was pumped from 10:00 a.m. u n t i l 10:00 p.m. on 
September 8, 1981. Water l e v e l s were recorded continuously i n 
Test Hole 2 and the abandon Association w e l l , l o c a t e d 130 f e e t 
i n l a n d from Test Hole 1, w i t h the f o l l o w i n g r e s u l t s : 

./ Time AJ T. H. 2 

00 / 10: 00 a.m. 5. 24 
<3-r l l : 

00 a.m. 6. 25 
1 ^ 12: 00 noon 6. 38 
S 1: 00 p.m. 6. 51 
& 2: 00 p.m. 6. 65 

A , '* 3: 00 p.m. 6. 73 
-T 4: 00 p.m. 6. 86 

3. + 5 : 00 p.m. 6. 93 
6: 00 p.m. 6. 99 

3-,7 7: 00 p.m. 7. 05 
2- '1" 8: 00 p.m. t: 7. 10 

a 5s 9: 00 p.m. C-6c> 7. 13 
Z . o d 10: 00 p.m. <:•> 7. 18 

Depth t o Water ( f e e t ) 

Abandon 
Assoc. Well / 

4' I 
- e/*r 7 

I.Ol +1.^7 

1.̂ 0 13,Sfl 7 

.09 

.14 

.16 

.19 
,29 
.35 
.42 
,46 
,49 
52 
55 
58 
60 -1-5 4--) 

- J ,End t e s t 

The t o t a l drawdowns f o r the 12-hour t e s t were 1.94 f e e t f o r 
Test Hole 2 and 0.51 f e e t f o r the abandon A s s o c i a t i o n Well. 
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These drawdowns are considered t o be excessive, i n d i c a t i n g a 
low p e r m e a b i l i t y i n the order of magnitude o f 750 gallons 
per day per square f o o t . More im p o r t a n t , however, i s the 
f a c t t h a t water l e v e l s continued t o d e c l i n e throughout the 
t e s t p e r i o d and s t a b i l i z a t i o n d i d not occur. This i n d i c a t e s 
t h a t no recharge occurs from the Animas River. Apparently, 
the cemented sand and g r a v e l zones o c c u r r i n g i n the upper 
p o r t i o n o f the for m a t i o n e f f e c t i v e l y seal o f f the Animas 
River and prevent recharge from the r i v e r . 

With t h i s lack o f recharge or replenishment from the Animas 
River, i t i s concluded t h a t a f i r m , dependable, n a t u r a l l y -
f i l t e r e d water supply cannot be developed and t h e r e f o r e 
t h i s s i t e i s not considered s u i t a b l e f o r t h e c o n s t r u c t i o n 
of a Ranney C o l l e c t o r . 

S i t e B: 

Test Hole 3 was lo c a t e d a t S i t e B, which i s on the Irene 
Brown p r o p e r t y , j u s t upstream from the F l o r a V i s t a Bridge. 
Test Hole 3, l o c a t e d 240 f e e t upstream from the bridge 
and 70 f e e t from the Animas River, showed the existence of 
sand, g r a v e l , and s i l t from ground surface t o a depth of 
24 f e e t , where impermeable s i l t y sand and c l a y was encountered 
As was the case w i t h Test Hole 1, the m a t e r i a l encountered 
was t i g h t , w i t h cemented l a y e r s , and had t o be d r i l l e d . 

However, loose sand and g r a v e l was encountered a t depths 
of 17 t o 24 f e e t . I n i t i a l attempts t o pump the w e l l w i t h 
the p e r f o r a t i o n s a t a depth o f 18 t o 23 f e e t were unsuccessful 
A second attempt t o pump the w e l l , w i t h t he p e r f o r a t i o n s 
r e l o c a t e d a t a depth o f 15 t o 20 f e e t , was unsuccessful 
due t o excessive sand c l o g g i n g the pump and hoses. 

Again, i t appears t h a t t he cemented sand and g r a v e l zones, 
which extend t o a depth o f 17 f e e t , e f f e c t i v e l y seal o f f 
the Animas River and prevent recharge. 

S i t e C: 

Test Hole 4 was lo c a t e d a t S i t e C, which i s on the Todd 
Hickman p r o p e r t y about h m i l e upstream from S i t e A. Test 
Hole 4, lo c a t e d 30 f e e t from the Animas Ri v e r , showed the 
existence o f sand, g r a v e l and s i l t from ground surface t o 
a depth o f 25 f e e t , where f i n e s i l t y sand was encountered. 
As w i t h the previous d r i l l i n g , the m a t e r i a l encountered 
was t i g h t , w i t h cemented l a y e r s , the only loose sand and 
grave l being a small zone o c c u r r i n g a t a depth o f 20 t o 
23 f e e t . Test pumping, w i t h the w e l l p e r f o r a t e d a t a 
depth of 18.5 t o 23.5 f e e t , showed a drawdown o f 10.4 f e e t 
a t a pumping r a t e of 50 gpm w i t h o u t s t a b i l i z a t i o n o f the 
water l e v e l s . 
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I n summary, the r e s u l t s o f the t e s t d r i l l i n g program show 
t h a t t h i s e n t i r e s t r e t c h o f the Animas River V a l l e y , i . e . , 
S i t e s A,B, and C, i s u n d e r l a i n by a l l u v i a l deposits 
which c o n s i s t of cemented sand and g r a v e l i n the upper 
p o r t i o n and on l y small zones o f loose, water-bearing 
sands and gravels near the base of the f o r m a t i o n . 
These upper cemented sand and gr a v e l zones e f f e c t i v e l y 
seal o f f the Animas River and prevent recharge t o the a q u i f e r . 

Since r i v e r recharge or replenishment does not occur, i t 
i s concluded t h a t a f i r m , dependable, n a t u r a l l y - f i l t e r e d 
water supply cannot be developed and i t i s t h e r e f o r e 
recommended t h a t no f u r t h e r c o n s i d e r a t i o n be given t o 
the development o f a Ranney C o l l e c t o r water supply w i t h i n 
t h i s s t r e t c h o f the r i v e r v a l l e y . 

We enclose our Inv o i c e No. 99-01 i n the amount o f $16,839.34 
covering the t o t a l cost o f t h i s i n v e s t i g a t i o n . I f you have 
any questions or need a d d i t i o n a l i n f o r m a t i o n , please l e t 
us know. 

Very t r u l y yours, 

RANNEY METHOD WESTERN CORPORATION 

Frederick C. Mi k e l s , P.E. 
President & Chief Engineer 

Enclosure 

FCM/sk 
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LAWRENCE A. BREWER 
& ASSOCIATES, INC. 
CONSULTING ENGINEERS 

May 24, 1982 

Flora Vista Water Users Association 
P.O. Box 171 
Flora Vista, New Mexico 87415 

Southside Water Users Association 
Route 2 Box 266-C 
Aztec, New Mexico 87410 

Re: CAC Project 81-29 
Merger and Infiltration Gallery Feasibility Study 

Gentlemen: 

Transmitted herewith is the Feasibility Study for the above referenced 
CAC project. As you can see in the "Conclusions", we did not find a 
suitable location for an infiltration gallery. Without the ability to 
produce an acceptable quantity of domestic water, there appears to be 
no advantage to merging the two systems either for operational purposes 
or for production purposes. If you have questions regarding this report, 
please feel free to contact me at your convenience. 

Sincerely yours, 

LAWRENCE? A// BREWER h ASSOCIATES, INC. 

RPC:pmd F-152 S-170 

Enclosures 

909 W. APACHE, FARMINGTON, NM 87401 DURANGO, COLORADO 81301 

P. O. BOX 2079 (505) 327-3303 P. O. BOX 3327 (303) 247-5766 
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SECTION I GENERAL 

A. Purpose of Study: 

The purpose of this study was to determine the feasibility of developing 

a radial infiltration gallery to produce domestic water to serve the Flora Vista 

and Southside Water Users Associations. These Associations are located in the 

Animas River Valley between the Cities of Farmington and Aztec, New Mexico. The 

Flora Vista Water Users Association serves the area north of the Animas River and 

the Southside Water Users Association serves the area south of the Animas River. 

The Flora Vista Association has 475 service taps at this time serving approximately 

1,520 people. The Southside Water Users Association has approximately 180 service 

taps serving approximately 576 people. Both Associations obtain water from the 

City of Aztec. The Flora Vista Water Users Association has recently developed a 

well field consisting of three wells and a control station that services approx

imately 70% of the users. The balance of the users are s t i l l served by the City of 

Aztec. The Southside Water Users Association has installed a similar system; however, 
\ 

the ratio of users served by the Association's well is approximately 30% and the 

balance of the Southside users are served with water obtained from the City of 

Aztec. An additional purpose of the study was to determine the feasibility of 

merging the two domestic water systems into one system. I t was anticipated that 

i f the systems could produce a sufficient quantity of water to serve both systems 

that several economic advantages could be gained by combining the systems and 

producing water for their own consumption. Water produced by a radial well collector 

or infiltration gallery does not require any additional treatment and can be 



distributed directly to the users with only the addition of the proper amounts 

of chlorine. I t was further anticipated that by combining the systems, they could 

afford to hire a permanent full-time manager to supervise the operation and main

tenance of all fa c i l i t i e s . 

B. Area To Be Served: 

The area proposed to be served by the development of a radial well collector 

consists primarily of those areas adjacent to the Animas River lying between the 

City Limits of Farmington and Aztec, New Mexico. A recent study prepared for 

San Juan County indicated that this service area had a population of approximately 

5,500. The service area is outlined on the map attached to this report. 

C. Need For Facility: 

Due to the rapid population increase in the San Juan Basin, all communities 

are finding i t more di f f i c u l t to meet the growing demand for domestic water. 

Rural water users associations who are totally dependent on cities such as 

Farmington, Aztec, and Bloomfield, find that their service is the f i r s t to be 

curtailed in times of peak demand. As indicated previously, the total population 

of the proposed service area is approximately 5,500. The present combined 

service population is approximately 2,100. This indicates that there is a present 

growth possibility of approximately 2.5 times the existing service. The additional 

demand would result from existing residents requesting service from the rural water 

users association. For these reasons, i t would be advantageous for the rural 

systems to develop their own supplies either singly or in groups i f feasible. 



Development of a firm, dependable domestic water supply owned and controlled 

by the Associations would tend to stabilize consumer costs throughout the 

area. Farmington and Aztec generally charge the rural water users association 

a rate that is equal to 1.5 times the domestic rate in the respective cities. 

Rural associations with few customers per mile of pipeline must charge higher 

rates for water than are available in other areas. I t was anticipated that 

the development of an Association owned production system would allow the 

Associations to provide service to their customers at more economical rates. 

Both Flora Vista and Southside Water Users Associations own water rights in 

the Animas River and currently produce water from wells adjacent to the river. 

I f a collection gallery of any type was constructed, water rights would have 

to be transferred to the gallery location. This would involve submitting an 

application to change point of diversion to the New Mexico State Engineer. 

Such an application is not appropriate at this time. 

D. Proposed Facilities: 

The proposed facilities would consist of the construction of a radial 

well collector or an infiltration gallery with appurtenant pumping and 

chlorination f a c i l i t i e s . These two types of systems were considered because 

they can be developed to such an extent that the only treatment required for 

production of the water is chlorination. Shallow wells in the area contain 

high amounts of iron and manganese and water produced from these type of wells 

require additional treatment. An infiltration gallery or radial collector 

well can develop water at a rate that will induce oxygen into the aquifer i f 

there is an adequate hydraulic tie to the river. Oxygen induced into the 
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natural water supply will cause a bacterial growth that will f ix iron and 

manganese in the aquifer so that i t will not be present in product water. 

A radial well collector consist of a caisson sunk to a predetermined depth 

with horizontal pipes driven hydraulically parallel with the river bed. 

The length of hydraulically driven pipe is directly dependent upon the 

depth of the water bearing strata. I f the strata has a shallow depth and 

a low permeability, then an infiltration gallery is constructed. An 

infiltration gallery consists of a caisson sunk to a predetermined depth 

with collector lines installed by conventional methods to an adequate length 

to develop the required amount of water. In both instances, the aquifer 

must have a strong hydraulic tie to the river so that water of an acceptable 

quality and quantity may be produced. Pumps, controls and chlorination 

facilities would be installed in an enclosed housing covering the top of the 

caisson in both instances. Attached is a partial copy of a report prepared 

by Serge Spirodonoff in 1963. This report effectively describes a radial 

well collector and infiltration gallery system. As can be seen from the 

Spirodonoff Report, an extensive geohydrological survey must be conducted in 

order to properly design the collector system. This geohydrological survey 

would be required and is applicable to any type of infiltration gallery 

system design. With this in mind, the Ranney Method Western Corporation was 

contracted to d r i l l test wells and provide development testing for the 

collector system. The Ranney Report is attached as Appendix "B" to this 

report. The i n i t i a l area selected for testing was property identified as 

Site "A" on a location map owned by the Flora Vista Water Users Association. 
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The Association presently has three wells in operation at this site and i t 

was f e l t that the alluvium in this area held possibilities for the development 

of a collector gallery. As can be seen in the report on Site "A", a cemented 

area of sand and gravel occurring in the upper portion of the alluvium forma

tions effectively sealed off the Animas River and prevented recharge from 

the river making the site unsuitable for the development of a collector. Site 

"B" located approximately one-half mile downstream from Site "A" was selected 

because of some knowledge of the formation underlying the river at that point. 

Drill test performed for design of the footings of the Flora Vista Bridge 

indicated that a sand and gravel layer of appropriate thickness might be 

available near the location of the bridge. Site "B" is also near a six-inch 

water transmission line owned by the Flora Vista Water Users Association 

which could have been utilized for transmission of product water. The same 

cemented sand and gravel layer was encountered and test pumping was not 

successful at this site. An additional site identified as Site "C" on the 

location map was selected approximately one-half mile upstream from Site "A". 

Site "C" was selected after a review of the 1937, geohydrological survey 

conducted by the State Engineer that indicated that the river had been in 

this position since 1937. The dri l l i n g , however, indicated that the same 

cemented sand and gravel layers existed at this location as at the previous 

two locations. At this point, the drilling and research investigations had 

consumed all of the available funds for the project and i t was determined 

that further exploration was not economically feasible at this time. 

E. Conclusions: 

The Ranney Method Western Corporation Report specifically states, "In 
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summary, the results of the test drilling program show that this entire 

stretch of the Animas River Valley, i.e. Sites "A", "B" and "C", is under-

lane by alluvial deposits which consist of cemented sand and gravel in the 

upper portion and only small zones of loose water bearing sand and gravel, 

near the base of the formation. These upper cemented sand and gravel zones 

effectively seal off the Animas River and prevent recharge to the aquifer. 

Since river recharge or replenishment does not occur, i t is concluded that 

a firm, dependable naturally filtered water supply can not be developed and 

i t i s , therefore, recommended that no further consideration be given to the 

development of a Ranney Collector water supply within this stretch of the 

river valley." 

The f i r s t paragraph on page three of the Ranney Report further states, 

"More important, however, is the fact that water levels continue to decline 

throughout the test period and stabilization did not occur. This indicates 

that no recharge occurs from the Animas River. Apparently, the cemented 

sand and gravel zones occurring in the upper portion of the formation effec

tively seal off the Animas River and prevent recharge from the river." 

Because there is no positive hydraulic tie to the river, i t is the opinion 

of the Ranney Company and Lawrence A. Brewer & Associates, Inc. that the 

development of any type of infiltration gallery in this stretch of the river 

would be inappropriate. The feasibility of a merger of the two systems was 

dependent upon the development of a suitable water supply for both associations. 

Without the ability to produce domestic water of adequate quantities, there 

is no operational or economical advantage to combining the systems. At this 

time, i t is recommended that the associations continue operations as they 
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have in the past and that they seek further funding for additional studies 

to determine i f there are other areas adjacent to the river that might be 

suitable for the development of infiltration galleries or i f there would 

be areas adjacent to the river suitable for the development of a system 

that would produce water by conventional means such as a standard f i l t r a t i o n 

plant. 

F. Acknowledgements: 

This Geohydrological Survey and Report was prepared utilizing funds 

provided by the New Mexico Department of Energy through the Community 

Assistance Council. Other funds were provided by the respective Associations. 

* * * * * * * * 
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APPENDIX "A" 

Design and Use of Radial Collector Wells 

; -—Serge V. Spiiidonofi : 
A paper presented on Sep. 26,1963, at the California Section Meeting, 
San Francisco, Calif., by Serge V. Spirodonoff, San. Eng. Assoc., 
State of California Dept. of Public Health, Bureau of San. Eng., 
Santa Rosa, Calif. 

RA D I A L collector wells are hori
zontal perforated conduits that in

tercept and collect ground water de
rived principally from surface water 
infiltration. Such supplies are usually 
found in the sand and gravel deposits 
underlying and hydraulically connected 
with surface sources, such as rivers, 
lakes, or oceans. 

The radial collector well was devel
oped and became practical in the 1930's 
and later was greatly improved. Since 
then, many municipalities throughout 
the world have successfully operated 
this type pf infiltration gallery to ob
tain part of their water supply, among 
them Sacramento and Crescent City, 
Calif. 

Radial collector wells provide an 
inexpensive and relatively simple 
method of obtaining-water of a-high 
quality for industrial and municipal 
use. The outstanding features of the 
radial collector well is: 

1. The horizontal perforated collec
tor pipe (the configuration and length 
of which vary) enable a large area of 
an aquifer to be exploited. 

2. The removal of fine sand and 
gravel in the path of the projected 
collector pipe establishes an artificial 
aquifer of much higher permeability 
than the virgin soil. After construc
tion, the collector pipe simply serves 
as a subdrain in a filter surrounded by 

a circle of coarse gravels several feet 
in diameter. 

3. The unrestricted access ari&inde-
pendent control of each collector pipe 
permit easy regulation of flow into a 
caisson and inspection and backwash 
of the collector pipe. 

Design Details 

The radial collector well consists of 
the following: 

A central, sectionally poured-in-
place, reinforced-concrete, vertical shaft 
of a large diameter—13 f t or more—is 
sunk as a caisson to a predetermined 
depth. The average depth of the cais
son below ground level is 70 f t , al
though the depth of one is more than 
200 f t (the construction of which, inci
dentally, required lowering the caisson 
through 130 f t of wet ground): The 
wall thickness for a relatively shallow 
collector shaft is 18 in . ; for a rela
tively deep one, 24 in. The bottom 
of the caisson is a heavy reinforced-
concrete slab, the thickness and the 
weight of which has no effect on cais
son stability, owing to the interrelations 
of caisson size and weight. 

Approximately 4 f t from the bottom 
of the caisson shaft are one or more 
tiers of horizontal perforated steel 
pipe, each pipe surrounded by a screen 
and connected to a valved port in the 
caisson wall. The number of ports for 
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Fig. 1. Caisson Construction and General Structure of Radial Collector "Wells 

In photograph at top, steel inner forms for a section of reinforced-concrete caisson 
are being set. At lower left is shown the construction of another such section to 
be emplaced 60 ft below the river bed; on this section may be seen the port holes 
through which the collector pipe will be projected. At lower right is a diagram 

showing the general structural characteristics of radial collector wells. 
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collection piping is usually more than 
that indicated by design requirements 
in order to anticipate^future needs or 
unforeseen difficulties that may be en
countered during the projection of the 
collector piping. The ports are usu
ally no less than 22£ deg apart. 

The collector piping usually has an 
8§-in. OD and a §-in. wall thickness. 
The pipe is frequently made of a spe
cial copper alloy steel, but it may be 
of other acceptable material. The slots 
in the pipe, cut with a saw, are $ in. 
wide, and 1£ in. long; the perforated 
area equals about 20 per cent of the 
total surface area. I n general, 8-ft 
lengths of pipe are used. 

The total length of collector pipe 
required depends upon the following, 
variables, as determined in field tests: 
the quality of the water; minimum loss 
of head; and porosity and transmissi-
bility of the formation. The lower 
the entrance velocity the better the 
water quality, the fewer the small 
particles that enter the collector, and 
the smaller the chance of incrustation. 

The length of the individual collec
tion pipe will be in the range of 110— 
200 ft , the value depending on the 
porosity and transmissibility of the 
collection medium. Photographs of 
caisson construction and a general 
structural diagram at a radial collector 
well are shown in Fig. 1. 

Construction Methods 

Inside the laterals, as they are driven 
outward during construction, a rubber 
packing, called the "sand line," is in
serted in 2-in. or larger pipe and pre
vents water from entering the pipe at 
all points except through the slots of 
the driving head. This water flows 
at a very high velocity and carries all 

691 

the finer material from the vicinity of 
the driving head into the caisson, de
veloping a bed of gravel and coarse 
sand around the lateral as it is moved 
outward. The holes in the driving 
head are sized to allow the passage of 
sand and gravel up to a size larger 
than that of the smaller slots of the 
screen. After all but 1-2 f t of an 8-ft 
section of collection pipe has been 
driven out into the stratum, another 
8-ft section is welded to the^first. 
The extension of the lateral is con
tinued until the driving head strikes 
an immovable object or the pipe has 
reached the design length. For each 
foot of collector pipe projected, 4—7 
cu f t of fine sand is usually removed. 

Collector pipe is driven into the 
aquifer with .two hydraulic jacks of 
100-ton capacity each. These are 
placed against opposite points on the 
wall of the caisson shaft. The force 
required, greatest in the first few feet 
of penetration, diminishes with dis
tance. At 100 f t , force for projection 
is approximately equal to the weight 
of the pipe projected plus the frictional 
resistance of the pipe moving against 
loose gravel. Hydraulic jack and sand 
line operation during projection of the 
collector pipe is shown in Fig. 2. 

A difficulty in the installation of the 
collector pipe involves the selection of 
a proper relation between the rate of 
-removal of particles from the stratum 
and the rate of projection of the pipe. 
I f this relation is not correct, the pipe 
may easily be projected from the hori
zontal plane. 

The ground water infiltrating the 
horizontal collector pipe flow into 
the central vertical shaft, where tur
bine pumps operated by automatic 
switches discharge the water into the 
distribution system. Chlorination is 

RADIAL COLLECTOR WELLS 
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normally the only treatment needed. 
Deep well pumps, motor starters, and 
other equipment are usually located on 
top of the collector shaft and above 
high-water levels. 

Yi^ld 

The sand and gravel deposits under
lying and hydraulically connected with 
a surface source, such as a river, lake, 
or sea, act as a filter medium. Such 

Tig. 2. Hydraulic Jack and Sand Line 
Operation During Projection of Collector 

Wella 

In the photograph, wafer and fine mate
rial being removed from around the driv
ing head of the collector pipe are dis
charged into the caisson. The quick-
opening valve controlled by the operator's 
right hand is open; his left hand is on 
an air valve (closed during flushing), 
which is connected to the sand line. A 
surging condition is created in the vicin
ity of the driving head by reciprocally 
opening and closing the two valves, thus 
reversing the direction of flow. The 
pipe being projected and the jack are 

clearly visible. 

deposits are among the most produc
tive sources f o r water supplies. 

Since the development of the radial 
collector in the early 1930's, more than 
200 collector systems have been con
structed. The median yield of a single 
collector is estimated at 6,000-7,000 
gpm; however, collectors constructed 
along the Wabash River produce 
10,000-15,000 gpm (Table 1). The 
collector constructed for Sacramento1 

averages 9 mgd for each 1,000 f t of 
collector pipe, and a collector con
structed for the Sonoma Flood Control 
and Water Conservation Distr ict 2 is 
designed to provide 30 mgd for only 
2,000 f t of collector pipe. Compared 
with the capacity of conventional types 
of infiltration galleries (1 mgd per 
1,000 f t of collector pipe), 3 the ad
vantages of the radial collector appear 
to be very substantial. 

The yield of the radial collector well 
may be estimated by the methods of 
computation discussed by Kazmann,4 

or those of Mikels and Klaer,5 or those 
of Meinzer and Wenzel.6 

In general, however, the potential 
yield of a collector depends upon the 
following five factors: the thickness of 
the water-bearing formation; the avail
able drawdown; the effective radius of 
the collector; the permeability of the 
water-bearing formation; and the dis
tance to the effective line source or 
effective line of infiltration. 

Limitations 

To be successful, a radial collector t 
should be located in an aquifer of ex
ceptional permeability and with an 
abundant surface source. I n most 
areas, there is a sharp decline in the 
permeability of the aquifer and a de
terioration in the quality of water in 
older aquifers at a distance from the 
river or stream channel. These 
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W A T E R SUPPLY ENC1NEERS AND CONTRACTORS 

R A N N E Y C O L L E C T O R S 

S U R F A C E WATER I N T A K E S 

A R T I F I C I A L R E C H A R O I N O 

C O N S T R U C T I O N D E W A T E R I N O 

P. O. BOX 6 3 B 7 

K E N N E W I C K . W A S H I N G T O N S 9 3 

T E L E P H O N E : 1 3 0 9 ) 5 8 6 - 0 9 4 7 

October 28, 1981 

Lawrence A. Brewer & Associates, I nc. 
P.O. Box 2079 
Farmington, New Mexico 87401 

A t t n : Mr. Richard P. Cheney 
Vice President 

Re: Ranney C o l l e c t o r Water Supply 
Flora V i s t a Water Users A s s o c i a t i o n 
Flora V i s t a , New Mexico 

Gentlemen: 

This l e t t e r - r e p o r t sets f o r t h the r e s u l t s o f a t e s t d r i l l i n g 
program conducted f o r t h e F l o r a V i s t a Water Users A s s o c i a t i o n 
i n order t o determine t h e f e a s i b i l i t y of developing a 
n a t u r a l l y - f i l t e r e d water supply of a t l e a s t 600 gpm by means 
of a Ranney C o l l e c t o r c o n s t r u c t e d adjacent t o the Animas River. 

During the course o f t h i s i n v e s t i g a t i o n , t e s t d r i l l i n g was 
c a r r i e d out a t t h r e e s i t e s , designated as S i t e s A,B, and C 
and located as shown i n Figure SW-99-01. A t o t a l o f f o u r 
t e s t holes were d r i l l e d a t these s i t e s , the w r i t t e n logs 
of which are attached t o t h i s r e p o r t . 

S i t e A: 

Test Holes 1 and 2 were l o c a t e d a t S i t e A, which i s on 
property belonging t o t h e Water Users A s s o c i a t i o n . Test Hole 
1, located 4 0 f e e t from the Animas River and 300 f e e t downstream 
from the upstream p r o p e r t y l i n e , encountered sand, g r a v e l , 
s i l t and c l a y from ground surface t o a depth o f 22 f e e t , 
where shale bedrock occurred. I n ge n e r a l , the m a t e r i a l 
encountered was t i g h t , w i t h cemented l a y e r s , and had t o be 
d r i l l e d . The o n l y loose m a t e r i a l was a sand and g r a v e l 
l a y e r o c c u r r i n g a t the shallow depth o f 7 t o 10 f e e t . 

P r eliminary t e s t pumping on September 5, w i t h the w e l l 
p e r f o r a t e d a t a depth o f 13 t o 18 f e e t , showed a drawdown 
of 7.0 f e e t a f t e r 2 hours o f pumping a t a r a t e o f 75 gpm. 

4 

A S S O C I A T E D W I T H : R A N N E Y M E T H O D W E S T E R N O F C A L I F O R N I A , I N C . 
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Lawrence A. Brewer & Associates 
October 28, 1981 
Page 2 

Subsequent pumping on September 6 showed a drawdown o f 6.4 
f e e t a f t e r 2 hours o f pumping a t a r a t e of 90 gpm. The 
chemical analyses o f water samples taken d u r i n g t h i s p e r i o d 
are given as f o l l o w s : 

Parts Per M i l l i o n , except pH 

A s s o c i a t i o n Animas 
T.H. 1 T.H. 1 Wells River 

Constituent 9/5/81 9/6/81 9/1/81 9/1/81 

Hardness 308 — 360 291 
P. A l k a l i n i t y 0 — 0 0 
M.O. A l k a l i n i t y 170 — 239 154 
I r o n 0.15 0.03 t r a c e t r a c e 
Manganese t r a c e 0.07 0.3 " 0 
pH 7.8 7.8 7.8 8.5 
Temperature(°F) 60 60 62 80 

The chemical q u a l i t y o f the water from Test Hole 1 i s s i m i l a r t o 
t h a t of the A s s o c i a t i o n ' s e x i s t i n g w e l l s and does not co n t a i n 
excessive amounts o f i r o n or manganese. 

I n order t o f u r t h e r e x p l o r e the water p o t e n t i a l o f t h i s s i t e , 
a 6-inch o b s e r v a t i o n w e l l (T.H.2) was d r i l l e d 50 f e e t down
stream from Test Hole 1 and a 12-hour pumping t e s t was conducted. 
Test Hole 1 was pumped from 10:00 a.m. u n t i l 10:00 p.m. on 
September 8, 1981. Water l e v e l s were recorded c o n t i n u o u s l y i n 
Test Hole 2 and the abandon A s s o c i a t i o n w e l l , l o c a t e d 130 f e e t 
i n l a n d from Test Hole 1, w i t h the f o l l o w i n g r e s u l t s : 

Time T. H. 2 
lM~ 10: 00 a.m. 0 5. 24 

d & 11: 00 a.m. 6<y 6. 25 1 
1 ^ 12: 00 noon J^O 6. 38 

e 1: 00 p.m. 6. 51 
G 2: 00 p.m. 6. 65 

4,% 3: 00 p.m. 6. 73 
f- 4: 00 p.m. 

•<<• 
6. 86 

3. ^ 5 : 00 p.m. 43© 6. 93 
3 6: 00 p.m. 4 &o 6. 99 

3-0 7: 00 p.m. 7. 05 
3- A- 8 : 00 p.m. C? £> ! 7. 10 

A X 9: 00 p.m. 7. 13 
'B-.ol, 10: 00 p.m. ~)'^ 7. 18 

Depth t o Water ( f e e t ) 

Abandon 
Assoc. Well J: 

— ' 1 ^ - 7.09 
l-Ol 4-t>?7.14 
j , 14 ^ , £ 1 7 . 1 6 
\ X ) 13.^7.19 
\,A ) 

1 , ^ 5 . 1 ) 7 - 4 9 

\,<b) 4 .^3 7 .52 
[,QA> A , H 7 - 5 5 

l ,&v 3,1*1 7 - 5 8 

I fil- 1 A 1 7 .60 

Remarks 

Static water levels 
5<Sl ,(o'~> 

c i l , ?V 

A C O 1 

'•*$,':> 
n~> 41 
^° 'End t e s t 

The t o t a l drawdowns f o r the 12-hour t e s t were 1.94 f e e t f o r 
Test Hole 2 and 0.51 f e e t f o r the abandon A s s o c i a t i o n W e l l . 
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These drawdowns are considered t o be excessive, i n d i c a t i n g a 
low p e r m e a b i l i t y i n the order o f magnitude o f 750 gallons 
per day per square f o o t . More i m p o r t a n t , however, i s the 
f a c t t h a t water l e v e l s continued t o d e c l i n e throughout the 
t e s t p e r i o d and s t a b i l i z a t i o n d i d not occur. This i n d i c a t e s 
t h a t no recharge occurs from the Animas River. Apparently, 
the cemented sand and g r a v e l zones o c c u r r i n g i n the upper 
p o r t i o n o f the f o r m a t i o n e f f e c t i v e l y s e a l o f f the Animas 
River and prevent recharge from the r i v e r . 

With t h i s lack o f recharge or replenishment from the Animas 
River, i t i s concluded t h a t a f i r m , dependable, n a t u r a l l y -
f i l t e r e d water supply cannot be developed and t h e r e f o r e 
t h i s s i t e i s not considered s u i t a b l e f o r t h e c o n s t r u c t i o n 
of a Ranney C o l l e c t o r . 

S i t e B: 

Test Hole 3 was l o c a t e d a t S i t e B, which i s on the Irene 
Brown p r o p e r t y , j u s t upstream from the F l o r a V i s t a Bridge. 
Test Hole 3, l o c a t e d 240 f e e t upstream from the bridge 
and 70 f e e t from the Animas River, showed the existence o f 
sand, g r a v e l , and s i l t from ground s u r f a c e t o a depth of 
24 f e e t , where impermeable s i l t y sand and c l a y was encountered 
As was the case w i t h Test Hole 1, the m a t e r i a l encountered 
was t i g h t , w i t h cemented l a y e r s , and had t o be d r i l l e d . 

However, loose sand and g r a v e l was encountered a t depths 
of 17 t o 24 f e e t . I n i t i a l attempts t o pump the w e l l w i t h 
the p e r f o r a t i o n s a t a depth o f 18 t o 23 f e e t were unsuccessful 
A second attempt t o pump the w e l l , w i t h t he p e r f o r a t i o n s 
r e l o c a t e d a t a depth o f 15 t o 20 f e e t , was unsuccessful 
due t o excessive sand c l o g g i n g the pump and hoses. 

Again, i t appears t h a t t he cemented sand and g r a v e l zones, 
which extend t o a depth o f 17 f e e t , e f f e c t i v e l y seal o f f 
the Animas River and prevent recharge. 

S i t e C: 

Test Hole 4 was l o c a t e d a t S i t e C, which i s on the Todd 
Hickman p r o p e r t y about h m i l e upstream from S i t e A. Test 
Hole 4, l o c a t e d 30 f e e t from the Animas Ri v e r , showed the 
existence of sand, g r a v e l and s i l t from ground surface t o 
a depth o f 25 f e e t , where f i n e s i l t y sand was encountered. 
As w i t h the previous d r i l l i n g , the m a t e r i a l encountered 
was t i g h t , w i t h cemented l a y e r s , the o n l y loose sand and 
gr a v e l being a small zone o c c u r r i n g a t a depth o f 20 t o 
23 f e e t . Test pumping, w i t h the w e l l p e r f o r a t e d a t a 
depth o f 18.5 t o 23.5 f e e t , showed a drawdown o f 10.4 f e e t 
a t a pumping r a t e of 50 gpm w i t h o u t s t a b i l i z a t i o n o f the 
water l e v e l s . 
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I n summary, the r e s u l t s o f the t e s t d r i l l i n g program show 
t h a t t h i s e n t i r e s t r e t c h o f the Animas River V a l l e y , i . e . , 
S i t e s A,B, and C, i s u n d e r l a i n by a l l u v i a l deposits 
which c o n s i s t o f cemented sand and g r a v e l i n the upper 
p o r t i o n and o n l y small zones o f loose, water-bearing 
sands and gra v e l s near the base o f the f o r m a t i o n . 
These upper cemented sand and g r a v e l zones e f f e c t i v e l y 
seal o f f the Animas River and prevent recharge t o the a q u i f e r . 

Since r i v e r recharge or replenishment does not occur, i t 
i s concluded t h a t a f i r m , dependable, n a t u r a l l y - f i l t e r e d 
water supply cannot be developed and i t i s t h e r e f o r e 
recommended t h a t no f u r t h e r c o n s i d e r a t i o n be given t o 
the development o f a Ranney C o l l e c t o r water supply w i t h i n 
t h i s s t r e t c h o f the r i v e r v a l l e y . 

We enclose our I n v o i c e No. 99-01 i n the amount o f $16,839.34 
covering the t o t a l cost o f t h i s i n v e s t i g a t i o n . I f you have 
any questions or need a d d i t i o n a l i n f o r m a t i o n , please l e t 
us know. 

Very t r u l y yours, 

RANNEY METHOD WESTERN CORPORATION 

Fre d e r i c k C. M i k e l s , P.E. 
President & Chief Engineer 

Enclosure 

FCM/sk 
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SCALE 

INCH = 667 FEET 

RANNEY METHOD 
WESTERN CORPORATION 

KENNEWICK, WASHINGTON 

FLORA VISTA 
WATER USERS ASSOCIATION 

LOCATION MAP 

DRAWN: M S E 

DATE: 1 0 / 2 8 / 8 1 

APPROVED: 7C7yj 

FIG, S W - 9 9 - 0 1 



I M E T H O D I 

Ranney Method Western Corporation 
Kennewick, Wash ington 

Well No. T .H . 1 ( S i t e A) Survey No. S W - 9 9 

Owner F l o r a V i s t a Water User ' s A s s o c i a t i o n F l o r a V i s t a , New Mexico 

Well Location 40 f t . f r o m Animas R i v e r , 300 f t . downstream f rom Assoc. 's p r o p e r t y 

Diameter . 8 - i n c h 23 f e e t 
l i n e , 

Total Cosing 20 f e e t 

Depth 

Perforations: Top 1 3 f t . Bottom 1 8 f t • 

Elevations: Top of Crying 2 f t . a b o v e q r o u n d 
t7 round 

Stat ic W a t e r Level 9 - 5 - 8 1 4 . 0 f e e t below ground surface. 

FROM TO | DESCRIPTION OF MATERIAL 

0 2 Surface sand & q r a v e l ( t o 6" + ) . 

2 7 Red cemented sand & q r a v e l ( t o 6"), hard, d r i l l e d , no water. 

7 10 Sand, small q r a v e l , s i l t y (few 6"), loose, b a i l e d , f a i r wate 

10 13 S i l t y sand, small q r a v e l , broken, snuq, d r i l l e d , slow water. 

13 16 Cemented sand & q r a v e l , s i l t , t i q h t , d r i l l e d , slow water. 

16 22 Red s i l t , sand & q r a v e l . broken, t i q h t , d r i l l e d , slow water. 

22 23 Greenish shale. 

9-5-81: 7.0 f o o t o f drawdown a f t e r 2 hours o f pumping a t 

75 qpm. Well temperature-60°F., T o t a l Hardness-308 ppm, 

M.O. A l k a l i n i t y - 1 7 0 ppm, Iron-Q.15 ppm, Manganese-trace. 

9-6-81: 6.4 f e e t of drawdown a f t e r 2 hours o f pumping a t 

90 qpm. Well temperature-60°F., Iron-0.03 ppm, 

Manqanese-0.07 ppm. 

Driller Shorty Thompson Wel l D r i l l i n g D a t e S t a r + e d 9-2-81 

Report by Gordon E. Hamm Dote Comple ted 9 - 5 - 8 1 



I METHOD \ 

Ranney Method Western Corporation 
Kennewick, Washington 

Well No. T . H . 2 ( S i t e A) Survey No SW-99 

Owner F l o r e V i s t a Water Use r ' s Associat^L^n^,, F l o r a V i s t a , New Mexico 

Well Location 40 f t . f r o m Animas R i v e r . 50 f t . downstream f r o m T . H . 1 

Diameter 6 - i n c h Depth 1 9 . 5 f t . 

Total Casing 2 1 . 5 f t . Perforations: Tnp 1 3 . 5 f t . Bottom 1 9 . 5 f t . 

Elevations: Top of P.^mg, 2 f t . a b o v e g r o u n d Ground , 

Static Water Level 9 — 8 - 8 1 3 . 2 4 f e e t below ground surface. 

FROM TO DESCRIPTION OF MATERIAL 

0 3 Surface sand & q r a v e l ( t o 6" + ) . 

3 14 Cemented sand & q r a v e l , s i l t y , d r i l l e d , slow water. 

14 19.5 Brown sand, small q r a v e l , s i l t , d r i l l e d , water. 

Pocket o f black s i l t a t 18 f e e t . 

Driller Shor ty Thompson W e l l D r i l l i n g D a f e started 9-5-81 

Report by G o r d o n E . Hamm Date Completed 9 - 7 - 8 1 



Well No. T . H . 3 ( S i t e B) Survey No. S W ~ " 

n w n B r Flora Vista Water User's Assocatip,n.Qt;on Flora Vi s t a , New Mexico 

Well Location Irene Brown Property. 240 f t . upstream from bridge. 70 f t . from Animas 
River. 

Diameter 8 - i n c h Depth 2 5 . 5 f e e t 

P u l l e d Total Casing 

Elevations: Top of C a s i n g _ _ _ _ 

Stat ic W a t e r Level 9 - 1 6 - 8 1 

Perforations: Top 1 5 f t - - . Bottom 2 0 f t ' 

Ground 

2 .35 f e e t 

I 
I M t T H O D 1 

Ranney Method Western Corporation 
| Kennewick, Washington 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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below ground surface. 

FROM TO DESCRIPTION OF MATERIAL 

0 4 S i l t , sand & g r a v e l ( t o 6" + ) . 

4 6 Cemented sand, g r a v e l & cobbles, d r i l l e d , no water. 

6 10 Red s i l t y sand, pea g r a v e l , cobbles, d r i l l e d , slow water. 

10 12 Brown sand, pea g r a v e l (3" t o 4" ) , heaves, b a i l e d , f a i r water. 

12 17 Cemented sand & g r a v e l , broken, hard, d r i l l e d , no water. 

17 22 Grey sand, small q r a v e l , heaves, b a i l e d , f a i r water. 

22 24 Tan f i n e t o coarse sand, very l i t t l e g r a v e l , b a i l e d , f a i r wate 

24 25.5 S i l t y sand, c l a y , broken q r a v e l , t i q h t , d r i l l e d , no water, 

O i l s t r e a k s , bad sme l l . 

Could not t e s t pump w e l l because o f sand cl o q q i n q 

pump and hoses. 

Driller S h o r t y Thompson W e l l D r i l l i n g Date Star ted 9 - 1 4 - 8 1 

Report by Gordon E . Hamm Date Comple ted 9 - 1 7 - 8 1 . 



I M E T H O D I 

Ranney Method Western Corporation 
Kennewick, Washington 

We l l No. T . H . 4 ( S i t e C ) Survey No. S W - 9 9 

r ) w n » r F l o r a V i s t a Water U s e r ' s Associat jrff l t ion F l o r a V i s t a , New Mexico 

Well Location Todd Hickman P r o p e r t y . 30 f t . f rom Animas R i v p r . 

Diameter 1 0 - i n c h Depth 2 5 . 5 f t -

Total Casing P u l l e d Perforations: Tnp 1 8 . 5 f t . Bottom 2 3 . 5 f t . 

Elevations: Top of C a s i n g _ 2 f t _ . a b o v e g r n n n r l Ground : 

Stat ic W a t e r Level 9 - 2 2 - 8 1 6 . 2 f e e t below ground surface. 

FROM TO DESCRIPTION OF MATERIAL 

0 4 S i l t y sandy s o i l . 

4 11 Red s i l t y sand & a r a v e l , (few 6"), snug, d r i l l pri, nn watpr. 

11 20 Cemented sand & g r a v e l , t i g h t , d r i l l eri,. nn water. 

20 23 Brown sand & pea g r a v e l (tO 5 " ) , loose, b a i l e d , f a i r water 

23 25 Fine sand, broken g r a v e l , very t i g h t - , d r i l l e d , slnw wat-pr. 

25 25.5 Fine s i l t y sand, n i l s t r e a k s , r i r i 11 eri, nn watpr. 

10.4 f e e t o f drawdown f o r a pumpinq r a t e o f 50 qpm. 

Water l e v e l d i d not s t a b i l i z e . 

Driller Shorty Thompson W e l l D r i l l i n g D o t e S t a r + e d 9-19-81 

Report by G o r d o n E . H a m m Date Comple ted 9 - 2 3 - 8 1 
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