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CERTIFIED MAIL 
RETURN RECEIPT NO: 7923 4641 

Mr. Mike Call 
President 
Maverik Country Stores, Inc. 
800 West Center Street 
North Salt Lake, UT 84054 

RE: REQUIREMENT TO SUBMIT ABATEMENT PLAN A? 5 5 / 
FORMER MAVERIK REFINERY - KIRTLAND, NEW MEXICO 
3R0077 

Dear Mr. Call: 

The New Mexico Oil Conservation Division (OCD) has reviewed the 2004 Annual Groundwater 
Monitoring and Sampling Report submitted on May 3, 2005, by R.T. Hicks Consultants, Ltd. on 
behalf of Maverik Country Stores, Inc. (Maverik). Maverik makes several recommendations in 
its report that OCD must deny, as discussed below. 

In April 2005 Mr. Roland Jackson of Kirtland, New Mexico contacted the OCD - Aztec District 
Office and complained that one of his water wells was contaminated by petroleum hydrocarbons. 
On August 24, 2005, OCD had Mr. Jackson's water well sampled and analyzed by Envirotech, 
Inc. The analyses of Mr. Jackson's water well (see Attachment 1) indicate that his well has been 
contaminated by petroleum hydrocarbons. Mr. Jackson's water well is located immediately 
downgradient of Maverik's former refinery and OCD must assume that the recently detected 
contamination was released from the former refinery. 

OCD rescinds its conditional approval of February 19, 1997, to Maverik's request of January 
1997 to terminate its bio-remediation program and hereby requires Maverik to submit a 
Abatement Plan in accordance with the Water Control Conimission Regulations (Sections 4103 
through 4106, 20.6.2 NMAC)r The Stage 1, or investigation phase, of Maverik's Abatement 
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Plan should include a comprehensive sampling and analysis of all nearby water wells as well as 
5 Maverik's own monitoring wells. The construction details of many of the local water wells are 

unknown; therefore, these water wells cannot permanently substitute for proper monitor wells in 
a ground water investigation program. Maverik must also propose a ground water investigation 
program that will enable it to characterize the petroleum hydrocarbon plume that originated from 
its refinery and to provide the data necessary to select and design an effective abatement option. 
Maverik must also provide alternate water supplies for any residences that have been impacted 
by the petroleum hydrocarbon contamination. 

Because Maverik left contaminated soil in place inside the slurry wall and has not conducted any 
active remediation since 1997, it must also submit a Stage 2, or remediation work plan, of the 
Abatement Plan to address.the remediation or removal of the remaining source of hydrocarbon 
contamination at its former refinery. Based on the results of Maverik's Stage 1 ground water 
investigation, OCD will determine what additional ground water remediation is required. 

Maverik's Abatement Plan proposal must be submitted to the OCD Santa Fe Office with a copy 
provided to the OCD Aztec District Office by no later than November 14, 2005. Finally, all 
future submittals to the OCD must be sent from Maverik rather than being submitted by a 
consultant. Maverik should submit one paper copy and one electronic copy of all future 
workplans and/or reports. 

If you have any questions, please contact Glenn von Gonten of my staff at (505) 476-3488. 

Roger C. Anderson 
Environmental Bureau Chief 

Attachment 

cc: Mr. Denny Foust, OCD Aztec District Office 
Mr. Roland Jackson 
Mr. Andrew Parker, R.T. Hicks 

Sincerely, 



EfWIROTEOH IPG. • 

1220 South St Francis Drive 
Santa Fe, New Mexico 87505 

Attention: Mr. Ed Martin 

Dear Mr. Martin 

Attached are the results of the laboratory analysis from the San Juan Basin Health 
Department/Laboratory in Durango, CO. The samples were taken from the water well at 
Mr. Roland Jackson residence at # 20 CR 6271 in Kirtland, NM. The well was sampled 
on 08-24-05 and a sample was submitted to San Juan Labs in Durango for coliform 
bacteria analysis. 

I f you have any further questions or concerns, you can contact me and I will assist you in 
any way that I can. 

Best regards, 

Envirotech Inc. 

New Mexico Oil Conservation Division September 2, 2005 

C. yack Collins, PG # 1822 
Chief Environmental Scientist/Geologist 
NCES #038 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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San Juan Basin Health Department/Laboratory 
281 Sawyer Drive 
P.O. Box 140 
Durango, CO 81302 

Jesse Colbert 
Microbiology/Chemistry 

970247 5702 ext 221 

Owner of Facility, 

BillingAddress 

Results of Laboratory Analysis 

5 o v n / o U c > V County 

Sampling Location y..--r-V-\ OA A <ŝ -n 

Sampling Directions on other Side 
Date and Time Collected : 

0 3S-[2S-LLl0-[3La 
Hrs. Min. 

Type Of Sample UeA\ U a A - e r 

Date Received in Laboratory: 

Y Y M M D D 
If Composite Sample: 

YY MM 
Date Reported: 

DD Hrs. Min. 

Hrs. Min. Hrs. Min. Y Y M M D D 

•Effluent ph 6.0-9.0 
(std. Units) 
Effluent 

Dissolved Oxygen mg/l 

Effluent TU. Residual 
Chlorine mg/! 

Influent Suspended Solids 
mg/l (Gravimetric) 
Std Methods 20* ed 2540 D 

_Price 

$ 15.00 

_Ub# Lab Results, 

Effluent Suspended Solids 
mg/l (Gravimetric) 
Std Methods 20* ed2540 D 

$15.00 

Fecal Coliform per 100 ml 
(Five Tube MPN) 
Std Methods 20* ed 9221 B&E 

$38.00 

Total Coliform & E.Coli 
PerlOOml(IDEXXMPN) 
Std Methods 20* ed 9223 D Vs. 

$20.25 
TTl. Coliform: E.Coli: 

Influent BOD mg/I 
(Winkler) 
StdIMMd&i0*ed5210 B 

BOD: CBOD: 
$55.00 

155.00 

TtJ. Dissolved Solids mg/l 
(Gravimetric) 
Std Methods 20*ed2540C 

Effluent: RAW Water: 
$ 15.00 

•Provided by Sampler 
H-Holding Time 
Q-Questionable Sampled By:. Date:. 



EfWIROTEOH IOC. • 
PRACTICAL SOLUTIONS FOR A BETTER 

New Mexico Oil Conservation Division August 30, 2005 
1220 South St Francis Drive c-> / - N ^ -J —j 
Santa Fe, New Mexico 87505 ivJ j^o 1 "T 

Attention: Mr. Ed Martin 

Dear Mr. Martin 

Attached are the water sample laboratory results from the water well at Mr. Roland 
Jackson residence at # 20 CR 6271 in Kirtland, NM. The well was sampled on 08-24-05 
and the sampled analyzed by Envirotech Labs for VOC's using EPA Method 8260 and 
Cation/Anions. A separate sample was submitted to San Juan Labs in Durango for 
coliform bacteria analysis. 

The water sample was collected from the well after pumping for approximately 
five minutes using a 2" stainless steel submersible grunfoss pump. The well was pumped 
dry then allowed to recover, then sampled, using a clean disposable bailer. Recovery 
time was approximately 10 minutes. 

Depth to water was approximately 7.63' and total depth was 10.23' (measured from top 
of casing, stickup = 8"). Well has 10" steel surface casing and appears to have silted in 
over the years, as the original depth was reported by the owner to be approximately 18'. 

Lab analysis indicate the well water has been impacted with hydrocarbons, including 
BTEX, Naphthalene, and lesser amounts of chlorinated hydrocarbons including PCE, 
TCA, & TCE. While the total Coliform and BOD are high, it doesn't contain any fecal 
coliform, indicating it is not being impacted by raw sewage or a septic system. 

Field notes are attached also. 

Preliminary results from the fecal coliform analysis: (final results to follow) 

Total Coliform: 34,480 
Fecal (e coli) < 1.0 
BOD 560 mg/l 

Best regards, 

Envirotech Inc. 

C./ack Collins, PG # 1822 
Chief Environmental Scientist/Geologist 
NCES #038 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EnVlROTEGtt LRBS PA Method 8260B 
SAL SOLUJJONS-gQM^mTm^m Volatile Organic Compounds by GC/MS 

Client: NMOCD Project #: 04093-003 

Sample ID: R. Jackson MW #1 Date Reported: 08-26-05 

Chain of Custody: 14450 Date Sampled: 08-24-05 

Laboratory Number: 34133 Date Received: 08-24-05 

Sample Matrix: Water Date Analyzed: 08-26-05 

Preservative: Cool Analysis Requested: 8260 VOC 

Condition: Cool and Intact 

Concentration Det. Dilution 

Parameter (ug/L) Units Limit Factor 

Benzene 93.8 (ug/L) 1.0 ! 

Toluene 1,410 (ug/L) 1.0 10 

Ethylbenzene 837 (ug/L) 1.0 10 

Xylenes, Total 1,710 (ug/L) 1.0 10 

Methyl tert-butyl ether (MTBE) ND (ug/L) 1.0 1 
1,2,4-Trimethyl benzene 1,620 (ug/L) 1.0 10 

1,3,5-Trimethyl benzene 891 (ug/L) 1.0 10 
1,2-Dichloroethane (EDC) ND (ug/L) 1.0 1 
1,2-Dibromoethane (EDB) ND (ug/L) 1.0 1 
Naphthalene 550 (ug/L) 1.0 10 

1 -Methylnaphthalene 369 (ug/L) 2.0 10 

2-Methylnaphthalene 543 (ug/L) 2.0 10 

Bromobenzene ND (ug/L) 1.0 1 
Bromochloromethane ND (ug/L) 1.0 1 
Bromodichloromethane 27.4 (ug/L) 1.0 1 
Bromoform ND (ug/L) 1.0 1 
Bromomethane ND (ug/L) 1.0 1 
Carbon Tetrachloride ND (ug/L) 1.0 1 
Chlorobenzene 14.9 (ug/L) 1.0 1 
Chloroethane ND (ug/L) 2.0 1 
Chloroform 3.62 (ug/L) 1.0 1 
Chloromethane ND (ug/L) 1.0 1 

2-Chlorotoluene ND (ug/L) 1.0 1 
4-Chlorotoluene ND (ug/L) 1.0 1 
cis-1,2-Dichloroethene ND (ug/L) 1.0 1 

cis-1,3-Dichloropropene ND (ug/L) 1.0 1 
1,2-Dibromo-3-chloropropane ND (ug/L) 2.0 1 
Dibromochloromethane 21.2 (ug/L) 1.0 1 
Dibromoethane ND (ug/L) 2.0 1 

1,2-Dichlorobenzene ND (ug/L) 1.0 1 
1,3-Dichlorobenzene ND (ug/L) 1.0 1 
1,4-Dichlorobenzene ND (ug/L) 1.0 1 
Dichlorodifluoromethane ND (ug/L) 1.0 1 
1,1-Dichloroethane ND (ug/L) 1.0 1 
1,1-Dichloroethene ND (ug/L) 1.0 1 
1,2-Dichloropropane ND (ug/L) 1.0 1 
1,3-Dichloropropane ND (ug/L) 1.0 1 
2,2-Dichloropropane ND (ug/L) 1.0 1 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 18 



EnVIROTEChf LABS 
PRACTICAL SOLUTIONS FOR A BETTER TOMORRO 

ft) >A Method 8260B 
Volatile Organic Compounds by GC/MS 

Client: NMOCD 
Sample ID: R. Jackson MW #1 page 2 

Laboratory Number: 34133 
Concentration Det. Dilution 

Parameter (ug/L) Units Limit Factor 

1,1-Dichloropropene ND (ug/L) 1.0 1 

Hexachlorobutadiene ND (ug/L) 1.0 1 

Isopropylbenzene 411 (ug/L) 1.0 10 

4-lsopropyltoluene 276 (ug/L) 1.0 10 

Methylene Chloride ND (ug/L) 3.0 1 

n-Butyl benzene 226 (ug/L) 1.0 10 

n-Propylbenzene 606 (ug/L) 1.0 10 

sec-Butylbenzene 389 (ug/L) 1.0 10 

Styrene ND (ug/L) 1.0 1 

tert-Butyl benzene 485 (ug/L) 1.0 10 

Tetrachloroethene (PCE) 14.2 (ug/L) 1.0 1 

1,1,1,2-Tetrachloroethane ND (ug/L) 1.0 1 

1,1,2,2-Tetrachloroethane 232 (ug/L) 1.0 10 

trans-1,2-Dichloroethene ND (ug/L) 1.0 1 

trans-1,3-Dichloropropene ND (ug/L) 1.0 1 

Trichloroethene (TCE) 7.83 (ug/L) 1.0 1 

Trichlorofluoromethane ND (ug/L) 1.0 1 

1,2,3-Trichlorobenzene ND (ug/L) 1.0 1 

1,2,4-Trichlorobenzene 22.9 (ug/L) 1.0 1 

1,1,1 -Trichloroethane ND (ug/L) 1.0 1 

1,1,2-Trichloroethane ND (ug/L) 1.0 1 

1,2,3-Trichloropropane ND (ug/L) 2.0 1 

Vinyl Chloride ND (ug/L) 2.0 1 

Surrogates: Rec. Limits 

Dibromofluoromethane 99.9 % Recovery 78.6-115 1 

1,2-Dichloroethane-d4 99.9 % Recovery 74.6-123 1 

Toluene-d8 100.0 % Recovery 84.2-115 1 

4-Bromofluorobenzene 100.1 % Recovery 78.6-115 1 

_ J 

ND = Parameter not detected at the stated detection limit. 

References: 

Comments: 

Method 5030, Purge-and-Trap, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, July 1992. 
Method 8260,Volatile Organic Compounds by Gas Chromatography / Mass 
Spectrometry Jest Methods for Evaluating Solid Waste,SW-846, USEPA, July 1992 

Kirtland, NM. 

Review 

5796 U . S . Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EHVIROTEGft LRBS 
PRACTICAL SOLUTIONS FOR A BETTER TOMORROW] 

QUALITY ASSURANCE / QUALITY CONTROL 

DOCUMENTATION 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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EHVIROTEGftLRBS 
PRACTICAL SOLUTIONS FOR ABETTER TOM OR ROM 

E P A Method 8260B 
Volatile Organic Compounds by GC/MS 

Quality Assurance Report 

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

QA/QC 
Laboratory Blank 
08-26 VOA 
Water 
N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
08-26-05 
N/A 
N/A 
08-26-05 
8260 VOC 

Parameter 

Concentration 

(ug/L) Units 

Det. 
Limit 

5796 U 

Benzene ND (ug/L) 1.0 

Toluene ND (ug/L) 1.0 

Ethyl benzene ND (ug'L) 1.0 

Xylenes, Total ND (ug/L) 1.0 
Methyl tert-butyl ether (MTBE) ND (ug/L) 1.0 
1,2,4-Trimethyl benzene ND (ug/L) 1.0 
1,3,5-Trimethyl benzene ND (ug/L) 1.0 
1,2-Dichloroethane (EDC) ND (ug/L) 1.0 
1,2-Dibromoethane (EDB) ND (ug/L) 1.0 

Naphthalene ND (ug/L) 1.0 
1 -Methylnaphthalene ND (ug/L) 2.0 
2-Methylnaphthalene ND (ug/L) 2.0 

Bromobenzene ND (ug/L) 1.0 
Bromochloromethane ND (ug/L) 1.0 
Bromodichloromethane ND (ug/L) 1.0 

Bromoform ND (ug/L) 1.0 

Bromomethane ND (ug/L) 1.0 

Carbon Tetrachloride ND (ug/L) 1.0 

Chlorobenzene ND (ug/L) 1.0 

Chloroethane ND (ug/L) 2.0 

Chloroform ND (ug/L) 1.0 

Chloromethane ND (ug/L) 1.0 

2-Chlorotoluene ND (ug/L) 1.0 

4-Chlorotoluene ND (ug/L) 1.0 

cis-1,2-Dichloroethene ND (ug/L) 1.0 

cis-1,3-Dichloropropene ND (ug/L) 1.0 

1,2-Dibromo-3-chloropropane ND (ug/L) 2.0 
Dibromochloromethane ND (ug/L) 1.0 

Dibromoethane ND (ug/L) 2.0 

1,2-Dichlorobenzene ND (ug/L) 1.0 

1,3-Dichlorobenzene ND (ug/L) 1.0 

1,4-Dichlorobenzene ND (ug/L) 1.0 

Dichlorodifluoromethane ND (ug/L) 1.0 

1,1-Dichloroethane ND (ug/L) 1.0 

1,1-Dichloroethene ND (ug/L) 1.0 

1,2-Dichloropropane ND (ug/L) 1.0 

1,3-Dichloropropane ND (ug/L) 1.0 
2,2-Dichloropropane ND (ug/L) 1.0 
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EnVIROTECft LABS 
PRACTICAL SOLUTIONS BO.Rl'ATiBE'T-TERJTjDMO.RROW, 

'A Method 8260B 
Volatile Organic Compounds by GC/MS 

Quality Assurance Report 
Client: 

Sample ID: 

Laboratory Number: 

QA/QC 

Laboratory Blank 

08-26 VOA 

page 2 

Concentration Det. Dilution 

Parameter (ug/L) Units Limit Factor 

1,1 -Dichloropropene ND (ug/L) 1.0 ! 

Hexachlorobutadiene ND (ug/L) 1.0 1 
Isopropylbenzene ND (ug/L) 1.0 1 
4-lsopropyltoluene ND (ug/L) 1.0 1 
Methylene Chloride ND (ug/L) 1.0 1 
n-Butyl benzene ND (ug/L) 1.0 1 
n-Propyl benzene ND (ug/L) 1.0 1 
sec-Butyl benzene ND (ug/L) 1.0 1 
Styrene ND (ug/L) 1.0 1 
tert-Butylbenzene ND (ug/L) 1.0 1 
Tetrachloroethene (PCE) ND (ug/L) 1.0 1 
1,1,1,2-Tetrachloroethane ND (ug/L) 1.0 1 
1,1,2,2-Tetrachloroethane ND (ug/L) 1.0 1 
trans-1,2-Dichloroethene ND (ug/L) 1.0 1 
trans-1,3-Dichloropropene ND (ug/L) 1.0 1 
Trichloroethene (TCE) ND (ug/L) 1.0 1 
Trichlorofluoromethane ND (ug/L) 1.0 1 
1,2,3-Trichlorobenzene ND (ug/L) 1.0 1 
1,2,4-Trichlorobenzene ND (ug/L) 1.0 1 
1,1,1 -Trichloroethane ND (ug/L) 1.0 1 
1,1,2-Trichloroethane ND (ug/L) 1.0 1 
1,2,3-Trichloropropane ND (ug/L) 2.0 1 
Vinyl Chloride ND (ug/L) 2.0 1 

Surrogates: Rec. Limits 
Dibromofluoromethane 100.2 % Recovery 78.6-115 1 

1,2-Dichloroethane-d4 99.9 % Recovery 74.6-123 1 

Toluene-d8 100.1 % Recovery 84.2-115 1 
4-Bromofluorobenzene 100.0 % Recovery 78.6-115 1 

ND = Parameter not detected at the stated detection limit. 

References: Method 5030, Purge-and-Trap, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, July 1992. 
Method 8260,Volatile Organic Compounds by Gas Chromatography / Mass 
Spectrometry.Test Methods for Evaluating Solid Waste,SW-846, USEPA, July 1992 

Comments: QA/QC for sample 34133. 

Review ' 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 18 



EflVIROTECtt LABS A Method 8260B 

' M S S ^ H ^ M S ^ M S M ^ M M S I M & M M M ^ M K ^ ^ ^ M M M Volatile Organic Compounds by GC/MS 
Quality Assurance Report 

Client: QA/QC Project* : N/A 

Sample ID: Matrix Spikes Date Reported: 08-26-05 

Laboratory Number: 08-26-VOA - 34133 Date Sampled: N/A 

Sample Matrix: Water Date Received: N/A 

Preservative: N/A Date Analyzed: 08-26-05 

Condition: N/A Analysis Requested: 8260 VOC 

Spike Units: uG/L Recovery Det. 

Analyte Sample Added Result %Recovery Limits Limit 

Benzene 93.8 100.0 193 99.8% 85.3 - 120 1.0 

Toluene 1,410 100.0 1,510 100.0% 7 3 - 1 2 3 1.0 

Chlorobenzene 14.9 100.0 114 99.5% 84.7-119 1.0 

1,1-Dichloroethene ND 100.0 99.9 99.9% 83.4-122 1.0 

Trichloroethene (TCE) 7.83 100.0 107 99.6% 76.1 -126 1.0 

Spike Duplicate Units: uG/L Recovery Det. 

Analyte Sample Added Result %Recovery Limits ^. imit 

Benzene 93.8 100.0 193 99.6% 85.3 - 120 1.0 

Toluene 1,410 100.0 1,500 99.3% 73 - 123 1.0 

Chlorobenzene 14.9 100.0 114 99.5% 84.7-119 1.0 

1,1-Dichloroethene ND 100.0 100 100.0% 83.4-122 1.0 

Trichloroethene (TCE) 7.83 100.0 107 99.6% 76.1 -126 1.0 

ND = Parameter not detected at the stated detection limit. 

References: Method 5030, Purge-and-Trap, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, July 1992. 
Method 8260,Volatile Organic Compounds by Gas Chromatography / Mass 
Spectrometry.Test Methods for Evaluating Solid Waste,SW-846, USEPA, July 1992 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 

SW-846, USEPA, July 1992. 
Method 8260,Volatile Organic Compounds by Gas Chromatography / Mass 
Spectrometry.Test Methods for Evaluating Solid Waste,SW-846, USEPA, J 

Comments: QA/QC for samples 34133. 



EflVIROTECff LABS t 
PR A C TIC A L SOLO 

EPA Method 8260B 
Volatile Organic Compounds by GC/MS 

Daily Calibration Report 

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

QA/QC 
Daily Calibration 
08-26-VOA 
Water 

N/A 
N/A 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Analyzed: 
Analysis Requested: 

N/A 
08-26-05 
N/A 
N/A 
08-26-05 
8260 VOC 

Concentration % Recovery 
Parameter (ug/L) Result % Recovered Limits 

Benzene 100 99.9 99.9 80 -120 
Toluene 100 99.8 99.8 80 -120 
Ethyl benzene 100 99.9 99.9 80 -120 
Xylenes, Total 100 99.8 99.8 80 -120 

Methyl tert-butyl ether (MTBE) 100 99.9 99.9 80 -120 
1,2,4-Trimethylbenzene 100 99.9 99.9 80 -120 
1,3,5-Trimethyl benzene 100 99.9 99.9 80-120 

1,2-Dichloroethane (EDC) 100 99.9 99.9 80-120 
1,2-Dibromoethane (EDB) 100 99.9 99.9 80-120 

Naphthalene 100 99.9 99.9 80 -120 

1 -Methylnaphthalene 100 99.7 99.7 80-120 
2-Methylnaphthalene 100 99.9 99.9 80-120 

Bromobenzene 100 99.8 99.8 80-120 
Bromochloromethane 100 99.7 99.7 80 -120 
Bromodichloromethane 100 99.8 99.8 80-120 
Bromoform 100 99.8 99.8 80 -120 

Bromomethane 100 99.8 99.8 80 -120 
Carbon Tetrachloride 100 99.9 99.9 80-120 

Chlorobenzene 100 99.8 99.8 80 -120 
Chloroethane 100 99.9 99.9 80 -120 

Chloroform 100 99.8 99.8 80-120 

Chloromethane 100 99.7 99.7 80 -120 
2-Chlorotoluene 100 99.6 99.6 80-120 
4-Chlorotoluene 100 99.8 99.8 80 -120 
cis-1,2-Dichloroethene 100 99.7 99.7 80 -120 

cis-1,3-Dichloropropene 100 99.2 99.2 80-120 
1,2-Dibromo-3-chloropropane 100 99.8 99.8 80-120 
Dibromochloromethane 100 99.5 99.5 80-120 
Dibromoethane 100 99.8 99.8 80 -120 

1,2-Dichlorobenzene 100 99.9 99.9 80-120 

1,3-Dichlorobenzene 100 99.6 99.6 80-120 

1,4-Dichlorobenzene 100 99.8 99.8 80-120 
Dichlorodifluoromethane 100 99.8 99.8 80 -120 
1,1-Dichloroethane 100 99.6 99.6 80 -120 

1,1-Dichloroethene 100 99.8 99.8 80-120 

1,2-Dichloropropane 100 99.6 99.6 80-120 

1,3-Dichloropropane 100 99.6 99.6 80-120 
2,2-Dichloropropane 100 99.3 99.3 80 -120 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 18 



EHVIROTECrf LABS ft 
PRACTICAL SOLUTIONS FOR A 

>A Method 8260B 
Volatile Organic Compounds by GC/MS 

Quality Assurance Report 
Client: 

Sample ID: 

QA/QC 

Daily Calibration 

08-26-VOA 

page 2 

Concentration % Recovery 

Parameter (ug/L) Result % Recovered Limits 

1,1-Dichloropropene 100 99.4 99.4 80-120 

Hexachlorobutadiene 100 99.6 99.6 80-120 

Isopropylbenzene 100 99.9 99.9 80-120 

4-lsopropyltoluene 100 99.4 99.4 80 -120 

Methylene Chloride 100 99.5 99.5 80 -120 

n-Butylbenzene 100 99.3 99.3 80 -120 

n-Propylbenzene 100 99.9 99.9 80 -120 

sec-Butylbenzene 100 99.4 99.4 80 -120 

Styrene 100 98.9 98.9 80 -120 

tert-Butyl benzene 100 99.8 99.8 80-120 

Tetrachloroethene (PCE) 100 99.6 99.6 80 -120 

1,1,1,2-Tetrachloroethane 100 99.8 99.8 80-120 

1,1,2,2-Tetrachloroethane 100 98.9 98.9 80-120 

trans-1,2-Dichloroethene 100 99.9 99.9 80-120 

trans-1,3-Dichloropropene 100 99.8 99.8 80 -120 

Trichloroethene (TCE) 100 99.8 99.8 80 -120 

Trichlorofluoromethane 100 99.9 99.9 80 -120 
1,2,3-Trichlorobenzene 100 99.6 99.6 80-120 
1,2,4-Trichlorobenzene 100 99.3 99.3 80-120 

1,1,1 -Trichloroethane 100 99.5 99.5 80 -120 
1,1,2-Trichloroethane 100 99.7 99.7 80 -120 
1,2,3-Trichloropropane 100 99.5 99.5 80 -120 

Vinyl Chloride 100 99.3 99.3 80 -120 

Surrogates: Rec. Limits 

Dibromofluoromethane 99.5 % Recovery 78.6-115 
1,2-Dichloroethane-d4 99.7 % Recovery 74.6-123 
Toluene-d8 99.2 % Recovery 84.2-115 
4-Bromofluorobenzene 97.2 % Recovery 78.6-115 

ND = Parameter not detected at the stated detection limit. 

References: Method 5030, Purge-and-Trap, Test Methods for Evaluating Solid Waste, 
SW-846, USEPA, July 1992. 

Method 8260,Volatile Organic Compounds by Gas Chromatography / Mass 
Spectrometry.Test Methods for Evaluating Solid Waste,SW-846, USEPA, July 1992 

Comments: QA/QC for sample 34133. 

Analyst Review / 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 



EflVIROTECff LABS 
PRACTICAL SOLUTIONS FORfA• BE/pTER.TOMQRRO'W* 

CATION / ANION ANALYSIS 

Client: 
Sample ID: 
Laboratory Number: 
Chain of Custody: 
Sample Matrix: 
Preservative: 
Condition: 

NMOCD 
R. Jackson MW #1 

34133 
14450 

Water 
Cool 
Cool & Intact 

Project #: 
Date Reported: 
Date Sampled: 
Date Received: 
Date Extracted: 
Date Analyzed: 

04093-003 
08-25-05 
08-24-05 
08-24-05 
N/A 
08-25-05 

Parameter 
Analytical 

Result Units 

PH 8.41 s.u. 

Conductivity @ 25° C 2,290 umhos/cm 

Total Dissolved Solids @ 180C 1,160 mg/L 

Total Dissolved Solids (Calc) 1,180 mg/L 

SAR 21.0 ratio 

Total Alkalinity as CaC03 688 mg/L 

Total Hardness as CaC03 53.3 mg/L 

Bicarbonate as HC03 688 mg/L 11.28 meq/L 

Carbonate as C03 <0.1 mg/L 0.00 meq/L 

Hydroxide as OH <0.1 mg/L 0.00 meq/L 

Nitrate Nitrogen 1.0 mg/L 0.02 meq/L 

Nitrite Nitrogen 0.084 mg/L 0.00 meq/L 

Chloride 159 mg/L 4.48 meq/L 

Fluoride 0.48 mg/L 0.03 meq/L 

Phosphate 7.6 mg/L 0.24 meq/L 

Sulfate 153 mg/L 3.18 meq/L 

Iron 0.425 mg/L 0.02 meq/L 

Calcium 19.2 mg/L 0.96 meq/L 

Magnesium 5.27 mg/L 0.43 meq/L 

Potassium 12.4 mg/L 0.32 meq/L 

Sodium 402 mg/L 17.49 meq/L 

Cations 19.21 meq/L 

Anions 19.21 meq/L 

Cation/Anion Difference 0.02% 

Reference: U.S.E.P.A., 600/4-79-020, "Methods for Chemical Analysis of Water and Wastes", 1983. 

Standard Methods For The Examination of Water And Waste Water", 18th ed., 1992. 

Comments: Kirtland, NM. 

A 

JU. t 
Analyst Review 

5796 U.S. Highway 64 • Farmington, NM 87401 • Tel 505 • 632 • 0615 • Fax 505 • 632 • 1865 
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D.te: S-̂ H--05 

ENVIROTECH I N C . 
FARMINGTON, NM 57 96 HIGHWAY 64 

MONITOR WELL DATA 

Project Name: f \ f f A . 

Loca t i on : J f r r j Q ^ U^cxA^A ^ 

P r o j e c t Manager: ..CUl. 

Project No: Q ^jf^3%^p— C$3 

Chain o f Custody No: 

Sampler: 

MONITOR WELL DATA 

WELL 
# 

TIME OVM 
ppm 

pH COND. 
PS 

TEMP . 
"F 

DEPTH 
TO 

WATER 
FT. 

TOTAL 
DEPTH 

FT. 

WATER 
COLUMN 

FT . 

BAILED 
Water 
Gal. 

PRODUCT 
Ft. 

WATER 
LEVEL 
FT . 

I ! r • 

Notes: TOC = Top of Casing 
Bailed = 3 w e l l volummes: 

1.25" w e l l =0.19 g a l / f t . 
2.00" w e l l = 0.49 g a l / f t . 
4.00" w e l l = 1.96 g a l / f t . 

Note w e l l diameter i f not one of the above. 



R. T. Hicks Consultants, Ltd. ^ 
901 Rio Grande Blvd NW • Suite F-142 A Albuquerque, NM 87104 • 505.266.5004 A Fax: 505.266-0745 

RECEIVED 
May 03, 2005 

MAY 06 2005 

A , ,v, „ . Oil Conservation Division 
Mr. Wayne Pnce 
New Mexico Energy, Minerals and Natural Resources Department E n v i r o n m e n t a l B u r e a u 
Oil Conservation Division 
1220 South St. Francis Dr 
Santa Fe, N M 87505 

R E : 2004 Annual Groundwater Monitoring and Sampling Report. Former Maverik 
Tank Farm and Refinery located near Kirtland, New Mexico 

Dear Mr. Price: 

On behalf of Maverik Country Stores, Inc. (Maverik), R.T. Hicks Consultants, Ltd. is 
submitting this 2004 Groundwater Monitoring and Sampling Report for the former Maverik 
Tank Farm and Refinery in Kirtland, New Mexico. This report represents the annual 
sampling event conducted on January 11 t h and 12th, 2005. An extension of time was granted 
(via email) by you approving our request to sample in 2005 to satisfy 2004 sampling 
requirements. 

I f you any questions or concerns, please do not hesitate to call me at (505) 266-5004. 

Sincerely, 
R.T. Hicks Consultants, Ltd 

Andrew Parker 
Staff Scientist 



Mm/ Km 

Sampling Report 

Maverik Refinery 
Kirtland. New Mexico 

R.T. HICKS CONSULTANTS, L I D. 
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Former Maverik Refinery and Tank Farm 

2004 Ground Water Monitoring Report 

Prepared for: 
MAVERIK COUNTRY STORES, INC. 

880 West Center Street 
North Salt Lake, UT 84054 

May 03, 2005 

R. T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd NW Suite F-142 

Albuquerque, NM 87104 



Former Maverik Tank Farm and Refinery, Kirtland New Mexico 
2004 Annual Report 

1.0 Introduction 
This report presents the results of the 2004 annual ground water monitoring and sampling event 
conducted at the Former Maverik Refinery Tank Farm, located in Kirtland, New Mexico (the 
Site). We also summarize past data to place the 2004 results in an overall context, and propose a 
path forward to close the regulatory file for the Site. 

Maverik conducted semi-annual ground water monitoring at the Site from 1990 to 1998. Annual 
ground water monitoring began in 1999 and has continued until the present The January 2005 
ground water monitoring and sampling event constituted the sixth annual monitoring event since 
semi-annual monitoring was discontinued at the end of 1998. Due to weather conditions during 
our scheduled sampling event in December 2004, we sampled in January 2005. We submitted a 
request for an extension of time (via email) to the New Mexico Oil Conservation Division 
(NMOCD). Mr. Wayne Price of the NMOCD granted our request for an extension of time to 
satisfy our 2004 sampling and monitoring requirements 

R. T. Hicks Consultants (Hicks Consultants) conducted ground water monitoring and sampling 
on behalf of Maverik Country Stores, Inc. on January 10th and 11 t h, 2005. 

2.0 Description of Field Activities 
Hicks Consultants completed field work as described in Section 5 of the 1998 Annual Ground 
Water Monitoring Report and agreed upon with modifications in a letter from the NMOCD 
dated March 19,1999. 

2.1 Ground Water Monitoring and Sampling 

The 2004 annual ground water monitoring event was completed on January 12,2005. Andrew 
Parker and Katie Lee of Hicks Consultants obtained fluid levels and ground water samples from 
the following monitoring wells: 

• Located outside the slurry wall containment: MW-9, MW-10, MW-16, MW-18, MW-
19,MW-20,MW-21;and 

• Located inside the slurry wall containment: MW-17 and MW-22. 

We did not sample or collect well depth data from MW-1, MW-2, or MW-15. MW-1 and MW-2 
were not sampled in past monitoring events, and MW-15 has consistently exhibited hydrocarbon 
concentrations below laboratory detection limits. Additionally, an unknown obstruction was 
encountered in the casing at MW-14 at a depth of approximately 8 feet such that a ground water 
sample could not be collected. It was possible, however, to obtain fluid level measurements in the 
well. MW-18's outer steel casing was damaged from on-site trucking activities; causing the PCV 
well casing to bend at approximately 0.8-feet below ground surface. To gain access for ground 
water sampling equipment, we removed the steel outer casing and cut the PVC at the bend. After 
we collected our ground water samples, we set the outer steel casing over the damaged PVC to 
prevent debris from entering the monitoring well. 

Plate 1 is a Site map of the former Refinery Tank Farm showing the locations and status of the 
monitoring wells and piezometers. 

R.T. Hicks Consultants, Ltd. 
May 03,2005 
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Former Maverik TankFarm and Refinery, Kirtland New Mexico 
2004 Annual Report 

We measured depth to ground water and total well depth using an electronic oil-water interface 
probe. The probe was properly decontaminated prior to and after each measurement at each 
ground water monitoring well. 

We purged three casing volumes from the monitoring wells with the exception of MW-10, MW-
17, MW-18, MW-19, MW-21, and MW-22, which bailed dry. We recorded total depth ofthe 
well, depth to water, depth to product (if observed), casing purge volume, temperature, specific 
conductance, and dissolved oxygen measurements in a field log book. After purging, we collected 
samples from the wells using disposable bailers. We completed ground water sampling activities 
in accordance with standard United States Environmental Protection Agency (USEPA) protocols. 

We delivered the ground water samples from the annual monitoring event to Hall Environmental 
Analysis Laboratory in Albuquerque, N M for analysis of benzene, toluene, ethyl benzene, xylene, 
(BTEX), and 1,2 Dichloroethane (1,2-DCA) using EPA Method 8260. 

3.0 Summary of Monitoring and Sampling Results 
3.1 Fluid Level Measurements 

Table 1 summarizes fluid levels measured during this and past monitoring events. Plate 2 is a 
map showing the observed ground water elevations and potentiometric surface observed in 
January 2005. 

We believe the lower ground water elevation within the Slurry Wall in 2005 is the product of the 
slurry wall acting as a horizontal hydraulic barrier and minimizing the hydraulic connection with 
the alluvial aquifer, damping the effect of recent precipitation events in the area. For ground 
water within the Slurry Wall to respond to regional changes in ground water surfaces, water must 
flow upwards from below the slurry wall where there is no man-made barrier to flow. Vertical 
hydraulic conductivity can be 10-20 times lower than horizontal conductivity; therefore changes in 
ground water elevation within the Slurry Wall area will respond more slowly than the surrounding 
ground water elevations where horizontal ground water flow occurs. Nevertheless, ground water 
elevations and gradient measured during the January 2005 sampling event are within the range of 
historical data (see Plate 3). Ground water flow is to the southwest at a hydraulic gradient of 
0.007. 

Historic ground water levels show a decline in ground water elevation from 1992 through 1997. 
From 1997 to January 2005 ground water elevations began to fluctuate. Plate 3 shows graphs of 
ground water levels over time at monitoring well MW-22 within the slurry wall, and wells 
downgradient and upgradient from MW-22 (MW-09 and MW-18, respectively). 

We did not observe any phase-separated hydrocarbons (PSH) in the monitoring wells at the Site 
while obtaining fluid level measurements. However, after bailing MW-17 dry and allowing for the 
well to recharge, we observed 0.1-feet of PSH in the bailer. We observed slight hydrocarbon 
odor in monitoring wells MW-17, MW-18, and MW-22. In addition, we observed a slight sulfur 
odor in well MW-17. 

R.T. Hicks Consultants, Ltd. 
May 03,2005 
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3.2 Water Quality Analyses 
Table 2 summarizes historic and the January ll-12th, 2005 sampling event ground water 
chemistry for all monitoring wells at the Site. Appendix A contains the Certificate of Analysis for 
the January 2005 sampling event. Benzene concentrations in ground water collected in January 
2005 are shown on Plate 4. 

Laboratory analysis results for MW-18 in December 2003 detected 1.4 ug/L benzene in MW-18, 
north and upgradient from the Slurry Wall. Laboratory analysis did not detect benzene 
concentrations above laboratory detection limits in MW-18 during the January 2005 sampling 
event, and benzene concentrations in this well have remained below New Mexico ground water 
standards since 1999. Laboratory analysis detected 5.7 ug/L of total xylene in MW-18 from the 
January 2005 sampling event. A previous detection of total xylene in MW-18 occurred in 
December 2001. Since 1994, total xylene concentrations in MW-18 have remained below the 
total xylene concentration limit of 620 ug/L established by the State of New Mexico for ground 
water. 

Historically, monitoring wells MW-17 and MW-22 located inside of the slurry wall have shown 
hydrocarbon levels above the WQCC standards for chemicals of concern. These wells continue 
to show concentrations above WQCC standards. 

4.0 Discussion and Conclusions 

BTEX and 1,2 Dichloroethane were not detected in monitoring wells located downgradient or 
cross gradient from the Slurry Wall. Laboratory analysis results for chemicals of concern from 
monitoring wells downgradient and crossgradient from the Slurry Wall indicate that the slurry 
walls are maintaining their integrity and are performing their planned function of containing the 
petroleum impacted ground water. In fact, laboratory analysis has not detected benzene in 
ground water in off-site monitoring wells since sampling began in 1990. 

Historical data suggest that natural attenuation reduced ground water BTEX concentrations 
within the slurry wall from 1990 through 1997. In 1997, groundwater elevations ceased to 
decline and began to fluctuate. Examination of benzene concentrations and ground water 
elevations plotted over time (Plate 5) at MW-17 illustrates that benzene concentrations follow the 
same trend as fluctuating ground water elevations. As the ground water elevation decreases, 
samples show a decrease in benzene concentrations. We believe i f the ground water elevation 
increases, contact with overlying hydrocarbon impacted soil will also increase, causing an increase 
in benzene concentrations as this contact causes hydrocarbon particles (molecules or non­
aqueous phase liquid) bound to (or between) soil particles to dissolve into the ground water. As 
ground water levels decline, some of the dissolved hydrocarbons re-sorb to soil, such that ground 
water benzene concentrations decrease. We cannot reliably predict whether ground water levels 
will continue to drop as they are strongly influenced by precipitation in the area. 

Site data strongly suggest that natural biodegradation is occurring; however, the periodic contact 
of ground water with impacted soil that occurs when ground water levels rise causes higher 
concentrations of dissolved BTEX constituents in ground water than one would expect i f the 
ground water levels remained stable. I f water levels continue to fluctuate, we predict this 
phenomenon of rising and falling BTEX levels will continue, with concentrations ultimately 

R.T. Hicks Consultants, Ltd. 
May 03, 2005 
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decreasing over rime, albeit more slowly than they would if the ground water level remained 
below the more impacted soils. 

Regression analysis at MW-17 suggests that benzene concentrations will meet WQCC water 
quality standards for benzene 

Benzene Regression 
MW-17 

• Regression Line 

X \ % % \ \ \ %s \ % 
Date (Year) 

(10.0 ug/L) in 2032 (Figure l \ 
1 "he regression coefficient (R: 

value) for this analysis is 
approximately 0.4. Regression 
coefficients near 1.0 are 
considered a "perfect fir". 
Regression coefficients greater 
than 0.7 are considered a "good 
fit". Regression coefficients less 
than 0.5 are generally considered 
a "poor fit" for certain sample 
populations, but for ground 
water data regression coefficients 
as low as 0.4 (as seen here) are 
not uncommon and may be used to draw conclusions regarding natural attenuation. The analysis 
presented in Figure 1 should not be construed as a conclusion that ground water within the slurry 
wall will meet state standards within 23 years. The analysis shows that natural restoration 
processes in ground water arc reducing hydrocarbon concentrations over time and that complete 
restoration of ground water is proceeding but may require decades. 

Our observations permit us to conclude that: 

1. The environs outside the Slurry Wall are no longer impacted by past operations of rhe 
former refinery. 

2. Benzene concentrations in ground water are above WQCC Standards within the Slurry 
Wall and will remain so for some time to come. 

figure 1: Regression Analy sis 

5.0 Proposed Path Forward 
A. We ask rhe OCD to consider separating the former refinery into two separate 

"units": one within the slurry wall and the second outside of rhe slurry wall. 

B. Wc ask the OCD to consider issuing a lerter that formally doses the 
regulatory file for the area outside of the Slurry Wall (i.e. issue a No Further 
Action Letter). 

C. We recommend monitored natural attenuation within the slurry wall. 

D. We recommend continued annual sampling of MW-17 for five years 
followed by a report to NMOCD that summarizes the results of the sampling 
and modifies the approach, is appropriate. 

R.T. Hicks Consultants, Ltd. 
May 03,2005 
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Maverik Tank Farm and Refinery T a b l e 1* 
Kirtland, NM 

Fluid Levels 

• 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

Outside Slurry Wall 
MW-1 01/01/92 5,205.75 5,207.24 10.90 ND 5,196.34 

06/01/92 5,205.75 5,207.24 8.40 ND 5,198.84 
08/01/92 5,205.75 5,207.24 6.00 ND 5,201.24 
12/01/92 5,205.75 5,207.24 8.00 ND 5,199.24 
03/01/93 5,205.75 5,207.24 12.30 ND 5,194.94 
05/01/93 5,205.75 5,207.24 NM NM NM 
11/01/93 5,205.75 5,207.24 NM NM NM 
05/01/94 5,205.75 5,207.24 NM NM NM 
10/01/94 5,205.75 5,207.24 NM NM NM 
05/01/95 5,205.75 5,207.24 NM NM NM 
10/01/95 5,205.75 5,207.24 NM NM NM 
05/01/96 5,205.75 5,207.24 NM NM NM 
10/01/96 5,205.75 5,207.24 10.97 ND 5,196.27 
06/24/97 5,205.75 5,207.24 13.58 ND 5,193.66 
10/18/97 5,205.75 5,207.24 11.87 ND 5,195.37 
05/05/98 5,205.75 5,207.24 16.17 ND 5,191.07 
12/01/98 5,205.75 5,207.24 NM NM NM 
10/14/99 5,205.75 5,207.24 10.66 ND 5,196.58 
10/01/00 5,205.75 5,207.24 NM NM NM 

MW-2 01/01/92 5,195.25 5,196.93 3.80 ND 5,193.13 
06/01/92 5,195.25 5,196.93 4.40 ND 5,192.53 
08/01/92 5,195.25 5,196.93 3.80 ND 5,193.13 
12/01/92 5,195.25 5,196.93 2.50 ND 5,194.43 
03/01/93 5,195.25 5,196.93 4.50 ND 5,192.43 
05/01/93 5,195.25 5,196.93 NM NM NM 
11/01/93 5,195.25 5,196.93 NM NM NM 
05/01/94 5,195.25 5,196.93 NM NM NM 
10/01/94 5,195.25 5,196.93 NM NM NM 
05/01/95 5,195.25 5,196.93 NM NM NM 
10/01/95 5,195.25 5,196.93 NM NM NM 
05/01/96 5,195.25 5,196.93 NM NM NM 
10/01/96 5,195.25 5,196.93 5.99 ND 5,190.94 
06/01/97 5,195.25 5,196.93 7.51 ND 5,189.42 
10/01/97 5,195.25 5,196.93 6.66 ND 5,190.27 
05/05/98 5,195.25 5,196.93 8.22 ND 5,188.71 
12/01/98 5,195.25 5,196.93 NM NM NM 
10/14/99 5,195.25 5.196.93 6.51 ND 5,190.42 
10/01/00 5,195.25 5,196.93 NM NM NM 

MW-9 01/01/92 5,189.33 5,191.22 1.50 ND 5,189.72 
06/01/92 5,189.33 5,191.22 2.30 ND 5,188.92 
08/01/92 5,189.33 5,191.22 1.80 ND 5,189.42 
12/01/92 5,189.33 5,191.22 0.60 ND 5,190.62 
03/01/93 5,189.33 5,191.22 1.80 ND 5,189.42 
05/01/93 5,189.33 5,191.22 NM NM NM 
11/01/93 5,189.33 5,191.22 1.30 ND 5,189.92 
05/01/94 5,189.33 5,191.22 NM NM NM 
10/01/94 5,189.33 5,191.22 2.03 ND 5,189.19 
05/01/95 5,189.33 5,191.22 NM NM NM 
10/01/95 5,189.33 5,191.22 4.22 ND 5,187.00 
05/01/96 5,189.33 5,191.22 NM NM NM 
10/01/96 5,189.33 5,191.22 3.88 ND 5,187.34 
06/01/97 5,189.33 5,191.22 5.59 ND 5,185.63 
10/01/97 5,189.33 5,191.22 5.06 ND 5,186.16 
05/05/98 5,189.33 5,191.22 5.89 ND 5,185.33 
12/01/98 5,189.33 5,191.22 3.96 ND 5,187.26 
10/14/99 5,189.33 5,191.22 4.82 ND 5,186.40 
10/01/00 5,189.33 5,191.22 NM NM NM 
12/19/01 5,189.33 5,191.22 4.23 ND 5,186.99 
12/19/02 5,189.33 5,191.22 4.20 ND 5,187.02 
11/08/03 5,189.33 5,191.22 4.67 ND 5,186.55 
01/11/05 5,189.33 5,191.22 3.75 ND 5,187.47 

R.T. Hicks Consultants. Ltd 
February 2005 Page 1 of 6 



Maverik Tank Farm and Refinery T a W P 1 • 
Kirtland, NM 1 a U 

Fluid Levels 

• 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

MW-10 01/01/92 5,187.47 5,189.30 1.60 ND 5,187.70 
06/01/92 5,187.47 5,189.30 2.70 ND 5,186.60 
08/01/92 5,187.47 5,189.30 2.90 ND 5,186.40 
12/01/92 5,187.47 5,189.30 0.90 ND 5,188.40 
03/01/93 5,187.47 5,189.30 1.60 ND 5,187.70 
05/01/93 5,187.47 5,189.30 2.80 ND 5,186.50 
11/01/93 5,187.47 5,189.30 1.80 ND 5,187.50 
05/01/94 5,187.47 5,189.30 4.47 ND 5,184.83 
10/01/94 5,187.47 5,189.30 2.97 ND 5,186.33 
05/01/95 5,187.47 5,189.30 4.42 ND 5,184.88 
10/01/95 5,187.47 5,189.30 4.60 ND 5,184.70 
05/01/96 5,187.47 5,189.30 4.28 ND 5,185.02 
10/01/96 5,187.47 5,189.30 4.23 ND 5,185.07 
06/01/97 5,187.47 5,189.30 5.37 ND 5,183.93 
10/01/97 5,187.47 5,189.30 4.90 ND 5,184.40 
05/05/98 5,187.47 5,189.30 5.52 ND 5,183.78 
12/01/98 5,187.47 5,189.30 3.76 ND 5,185.54 
10/14/99 5,187.47 5,189.30 4.85 ND 5,184.45 
10/01/00 5,187.47 5,189.30 3.93 ND 5,185.37 
12/19/01 5,187.47 5,189.30 4.22 ND 5,185.08 
12/19/02 5,187.47 5,189.30 3.80 ND 5,185.50 
12/08/03 5,187.47 5,189.30 4.61 ND 5,184.69 
01/11/05 5,187.47 5,189.30 3.32 ND 5,185.98 

MW-13 01/01/92 5,187.56 5,187.76 NM ND NM 
06/01/92 5,187.56 5,187.76 2.80 ND 5,184.96 
08/01/92 5,187.56 5,187.76 2.70 ND 5,185.06 
12/01/92 5,187.56 5,187.76 1.10 ND 5,186.66 
03/01/93 5,187.56 5,187.76 1.70 ND 5,186.06 
05/01/93 5,187.56 5,187.76 NM ND NM 
11/01/93 5,187.56 5,187.76 1.40 ND 5,186.36 
05/01/94 5,187.56 5,187.76 NM ND NM 
10/01/94 5,187.56 5,187.76 2.91 ND 5,184.85 
05/01/95 5,187.56 5,187.76 NM ND NM 
10/01/95 5,187.56 5,187.76 3.23 ND 5,184.53 
05/01/96 5,187.56 5,187.76 NM ND NM 
10/01/96 5,187.56 5,187.76 2.52 ND 5,185.24 
06/01/97 5,187.56 5,187.76 4.08 ND 5,183.68 
10/01/97 5,187.56 5,187.76 4.12 ND 5,183.64 
05/05/98 5,187.56 5,187.76 4.03 ND 5,183.73 
12/01/98 5,187.56 5,187.76 2.17 ND 5,185.59 

Well Destroyed 10/14/99 5,187.56 5,187.76 NA NA NM 

MW-14 01/01/92 5,190.70 5,194.47 2.10 ND 5,192.37 
06/01/92 5,190.70 5,194.47 4.10 ND 5,190.37 
08/01/92 5,190.70 5,194.47 4.20 ND 5,190.27 
12/01/92 5,190.70 5,194.47 0.70 ND 5,193.77 
03/01/93 5,190.70 5,194.47 2.20 ND 5,192.27 
05/01/93 5,190.70 5,194.47 NM NM NM 
11/01/93 5,190.70 5,194.47 1.70 ND 5,192.77 
05/01/94 5,190.70 5,194.47 NM NM NM 
10/01/94 5,190.70 5,194.47 4.27 ND 5,190.20 
05/01/95 5,190.70 5,194.47 NM NM NM 
10/01/95 5,190.70 5,194.47 8.09 ND 5,186.38 
05/01/96 5,190.70 5,194.47 NM NM NM 
10/01/96 5,190.70 5,194.47 7.52 ND 5,186.95 
06/01/97 5,190.70 5,194.47 8.95 ND 5,185.52 
10/01/97 5,190.70 5,194.47 8.87 ND 5,185.60 
05/05/98 5,190.70 5,194.47 9.02 ND 5,185.45 
12/01/98 5,190.70 5,194.47 6.74 ND 5,187.73 
10/14/99 5,190.70 5,194.47 8.21 ND 5,186.26 
10/01/00 5,190.70 5,194.47 7.30 ND 5,187.17 
12/19/02 5,190.70 5,194.47 7.00 ND 5,187.47 
11/08/03 5,190.70 5,194.47 8.35 ND 5,186.12 
01/11/05 5,190.70 5,194.47 7.62 ND 5,186.85 
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Maverik Tank Farm and Refinery T a b l e 1" 
Kirtland, NM 

Fluid Levels 

• 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

MW-15 01/01/92 5,185.40 5,188.80 0.80 ND 5,188.00 
06/01/92 5,185.40 5,188.80 2.20 ND 5,186.60 
08/01/92 5,185.40 5,188.80 2.40 ND 5,186.40 
12/01/92 5,185.40 5,188.80 0.10 ND 5,188.70 
03/01/93 5,185.40 5,188.80 0.60 ND 5,188.20 
05/01/93 5,185.40 5,188.80 NM NM NM 
11/01/93 5,185.40 5,188.80 0.60 ND 5,188.20 
05/01/94 5,185.40 5,188.80 NM NM NM 
10/01/94 5,185.40 5,188.80 1.86 ND 5,186.94 
05/01/95 5,185.40 5,188.80 NM NM NM 
10/01/95 5,185.40 5,188.80 5.79 ND 5,183.01 
05/01/96 5,185.40 5,188.80 NM NM NM 
10/01/96 5,185.40 5,188.80 5.32 ND 5,183.48 
06/01/97 5,185.40 5,188.80 6.07 ND 5,182.73 
10/01/97 5,185.40 5,188.80 5.57 ND 5,183.23 
05/05/98 5,185.40 5,188.80 5.53 ND 5,183.27 
12/01/98 5,185.40 5,188.80 4.39 ND 5,184.41 
10/14/99 5,185.40 5,188.80 5.86 ND 5,182.94 
10/01/00 5,185.40 5,188.80 NM NM NM 

MW-16 01/01/92 5,193.74 5,194.98 3.40 ND 5,191.58 
06/01/92 5,193.74 5,194.98 4.50 ND 5,190.48 
08/01/92 5,193.74 5,194.98 3.30 ND 5,191.68 
12/01/92 5,193.74 5,194.98 1.90 ND 5,193.08 
03/01/93 5,193.74 5,194.98 4.00 ND 5,190.98 
05/01/93 5,193.74 5,194.98 NM NM NM 
11/01/93 5,193.74 5,194.98 3.00 ND 5,191.98 
05/01/94 5,193.74 5,194.98 NM NM NM 
10/01/94 5,193.74 5,194.98 4.53 ND 5,190.45 
05/01/95 5,193.74 5,194.98 NM NM NM 
10/01/95 5,193.74 5,194.98 6.03 ND 5,188.95 
05/01/96 5,193.74 5,194.98 NM NM NM 
10/01/96 5,193.74 5,194.98 7.61 ND 5,187.37 
06/01/97 5,193.74 5,194.98 7.72 ND 5,187.26 
10/01/97 5,193.74 5,194.98 7.20 ND 5,187.78 
05/05/98 5,193.74 5,194.98 8.36 ND 5,186.62 
12/01/98 5,193.74 5,194.98 5.58 ND 5,189.40 
10/14/99 5,193.74 5,194.98 6.72 ND 5,188.26 
10/01/00 5,193.74 5,194.98 5.76 ND 5,189.22 
12/19/01 5,193.74 5,194.98 5.85 ND 5,189.13 
12/19/02 5,193.74 5,194.98 5.95 ND 5,189.03 
11/08/03 5,193.74 5,194.98 8.43 ND 5,186.55 
01/11/05 5,193.74 5,194.98 5.50 ND 5,189.48 

MW-18 01/01/92 5,199.14 5,201.75 NM NM NM 
06/01/92 5,199.14 5,201.75 7.10 ND 5,194.65 
08/01/92 5,199.14 5,201.75 5.00 ND 5,196.75 
12/01/92 5,199.14 5,201.75 4.50 ND 5,197.25 
03/01/93 5,199.14 5,201.75 6.70 ND 5,195.05 
05/01/93 5,199.14 5,201.75 7.10 ND 5,194.65 
11/01/93 5,199.14 5,201.75 5.20 ND 5,196.55 
05/01/94 5,199.14 5,201.75 9.58 ND 5,192.17 
10/01/94 5,199.14 5,201.75 8.60 ND 5,193.15 
05/01/95 5,199.14 5,201.75 11.82 ND 5,189.93 
10/01/95 5,199.14 5,201.75 10.69 ND 5,191.06 
05/01/96 5,199.14 5,201.75 11.81 ND 5,189.94 
10/01/96 5,199.14 5,201.75 10.35 ND 5,191.40 
06/01/97 5,199.14 5,201.75 12.46 ND 5,189.29 
10/01/97 5,199.14 5,201.75 11.96 ND 5,189.79 
05/05/98 5,199.14 5,201.75 13.72 ND 5,188.03 
12/01/98 5,199.14 5,201.75 10.37 ND 5,191.38 
10/14/99 5,199.14 5,201.75 11.51 ND 5,190.24 
10/01/00 5,199.14 5,201.75 10.48 ND 5,191.27 
12/19/01 5,199.14 5,201.75 10.61 ND 5,191.14 
12/19/02 5,199.14 5,201.75 11.10 ND 5,190.65 
11/08/03 5,199.14 5,201.75 11.30 ND 5,190.45 
01/12/05 5,199.14 5,201.75 11.70 ND 5,190.05 
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Maverik Tank Farm and Refinery T a b l e 1* 
Kirtland, NM 

Fluid Levels 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

MW-19 01/01/92 5188.58 5189.54 1.00 ND 5,188.54 
06/01/92 5188.58 5189.54 2.00 ND 5,187.54 
08/01/92 5188.58 5189.54 1.90 ND 5,187.64 
12/01/92 5188.58 5189.54 0.30 ND 5,189.24 
03/01/93 5188.58 5189.54 1.20 ND 5,188.34 
05/01/93 5188.58 5189.54 2.20 ND 5,187.34 
11/01/93 5188.58 5189.54 1.00 ND 5,188.54 
05/01/94 5188.58 5189.54 3.43 ND 5,186.11 
10/01/94 5188.58 5189.54 2.48 ND 5,187.06 
05/01/95 5188.58 5189.54 3.50 ND 5,186.04 
10/01/95 5188.58 5189.54 3.44 ND 5,186.10 
05/01/96 5188.58 5189.54 3.42 ND 5,186.12 
10/01/96 5188.58 5189.54 2.97 ND 5,186.57 
06/01/97 5188.58 5189.54 4.51 ND 5,185.03 
10/01/97 5188.58 5189.54 3.99 ND 5,185.55 
05/05/98 5188.58 5189.54 4.62 ND 5,184.92 
12/01/98 5188.58 5189.54 2.68 ND 5,186.86 
10/14/99 5188.58 5189.54 3.70 ND 5,185.84 
10/01/00 5188.58 5189.54 2.84 ND 5,186.70 
12/19/01 5188.58 5189.54 5.05 ND 5,184.49 
12/19/02 5188.58 5189.54 5.09 ND 5,184.45 
11/08/03 5188.58 5189.54 3.54 ND 5,186.00 
01/11/05 5188.58 5189.54 2.35 ND 5,187.19 

MW-20 01/01/92 5,190.10 5,191.05 2.60 ND 5,188.45 
06/01/92 5,190.10 5,191.05 3.50 ND 5,187.55 
08/01/92 5,190.10 5,191.05 3.50 ND 5,187.55 
12/01/92 5,190.10 5,191.05 1.80 ND 5,189.25 
03/01/93 5,190.10 5,191.05 2.70 ND 5,188.35 
05/01/93 5,190.10 5,191.05 3.70 ND 5,187.35 
11/01/93 5,190.10 5,191.05 2.60 ND 5,188.45 
05/01/94 5,190.10 5,191.05 5.76 ND 5,185.29 
10/01/94 5,190.10 5,191.05 3.83 ND 5,187.22 
05/01/95 5,190.10 5,191.05 4.78 ND 5,186.27 
10/01/95 5,190.10 5,191.05 4.71 ND 5,186.34 
05/01/96 5,190.10 5,191.05 4.57 ND 5,186.48 
10/01/96 5,190.10 5,191.05 4.35 ND 5,186.70 
06/01/97 5,190.10 5,191.05 5.65 ND 5,185.40 
10/01/97 5,190.10 5,191.05 5.15 ND 5,185.90 
05/05/98 5,190.10 5,191.05 5.73 ND 5,185.32 
12/01/98 5,190.10 5,191.05 4.05 ND 5,187.00 
10/14/99 5,190.10 5,191.05 5.10 ND 5,185.95 
10/01/00 5,190.10 5,191.05 4.11 ND 5,186.94 
12/19/01 5,190.10 5,191.05 4.45 ND 5,186.60 
12/19/02 5,190.10 5,191.05 4.23 ND 5,186.82 
11/08/03 5,190.10 5,191.05 4.80 ND 5,186.25 
01/11/05 5,190.10 5,191.05 3.81 ND 5,187.24 

MW-21 01/01/92 5,193.62 5,194.81 2.80 ND 5,192.01 
06/01/92 5,193.62 5,194.81 4.30 ND 5,190.51 
08/01/92 5,193.62 5,194.81 4.60 ND 5,190.21 
12/01/92 5,193.62 5,194.81 2.20 ND 5,192.61 
03/01/93 5,193.62 5,194.81 3.20 ND 5,191.61 
05/01/93 5,193.62 5,194.81 4.70 ND 5,190.11 
11/01/93 5,193.62 5,194.81 3.30 ND 5,191.51 
05/01/94 5,193.62 5,194.81 6.00 ND 5,188.81 
10/01/94 5,193.62 5,194.81 5.04 ND 5,189.77 
05/01/95 5,193.62 5,194.81 6.29 ND 5,188.52 
10/01/95 5,193.62 5,194.81 6.22 ND 5,188.59 
05/01/96 5,193.62 5,194.81 6.22 ND 5,188.59 
10/01/96 5,193.62 5,194.81 5.71 ND 5,189.10 
06/01/97 5,193.62 5,194.81 6.73 ND 5,188.08 
10/01/97 5,193.62 5,194.81 6.92 ND 5,187.89 
05/05/98 5,193.62 5,194.81 7.45 ND 5,187.36 
12/01/98 5,193.62 5,194.81 NM NM NM 
10/14/99 5,193.62 5,194.81 6.64 ND 5,188.17 
10/01/00 5,193.62 5,194.81 4.99 ND 5,189.82 
12/19/01 5,193.62 5,194.81 4.72 ND 5,190.09 
12/19/02 5,193.62 5,194.81 5.50 ND 5,189.31 
11/08/03 5,193.62 5,194.81 6.50 ND 5,188.31 
01/12/05 5,193.62 5,194.81 5.52 ND 5,189.29 
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Maverik Tank Farm and Refinery T a b l e 1* 
Kirtland, NM 

Fluid Levels 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

Inside Slurry Wall 

MW-17 01/01/92 5,193.43 5,195.91 NM NM NM 
06/01/92 5,193.43 5,195.91 3.70 ND 5,192.21 
08/01/92 5,193.43 5,195.91 3.40 ND 5,192.51 
12/01/92 5,193.43 5,195.91 2.10 ND 5,193.81 
03/01/93 5,193.43 5,195.91 3.10 ND 5,192.81 
05/01/93 5,193.43 5,195.91 3.90 ND 5,192.01 
11/01/93 5,193.43 5,195.91 2.90 ND 5,193.01 
05/01/94 5,193.43 5,195.91 5.71 ND 5,190.20 
10/01/94 5,193.43 5,195.91 5.47 ND 5,190.44 
05/01/95 5,193.43 5,195.91 8.30 ND 5,187.61 
10/01/95 5,193.43 5,195.91 8.29 ND 5,187.62 
05/01/96 5,193.43 5,195.91 8.11 ND 5,187.80 
10/01/96 5,193.43 5,195.91 8.02 ND 5,187.89 
06/01/97 5,193.43 5,195.91 9.32 ND 5,186.59 
10/01/97 5,193.43 5,195.91 9.48 ND 5,186.43 
05/05/98 5,193.43 5,195.91 9.42 0.01 5,186.50 
12/01/98 5,193.43 5,195.91 7.37 ND 5,188.54 
10/14/99 5,193.43 5,195.91 9.45 ND 5,186.46 
10/01/00 5,193.43 5,195.91 8.12 ND 5,187.79 
12/19/01 5,193.43 5,195.91 8.10 ND 5,187.81 
12/19/02 5,193.43 5,195.91 8.00 ND 5,187.91 
11/08/03 5,193.43 5,195.91 9.15 ND 5,186.76 
01/12/05 5,193.43 5,195.91 7.70 ND 5,188.21 

MW-22 01/01/92 5,194.58 5,195.86 4.50 ND 5,191.36 
06/01/92 5,194.58 5,195.86 5.30 ND 5,190.56 
08/01/92 5,194.58 5,195.86 4.70 ND 5,191.16 
12/01/92 5,194.58 5,195.86 3.50 ND 5,192.36 
03/01/93 5,194.58 5,195.86 5.00 ND 5,190.86 
05/01/93 5,194.58 5,195.86 5.70 ND 5,190.16 
11/01/93 5,194.58 5,195.86 4.40 ND 5,191.46 
05/01/94 5,194.58 5,195.86 7.62 ND 5,188.24 
10/01/94 5,194.58 5,195.86 7.18 ND 5,188.68 
05/01/95 5,194.58 5,195.86 7.64 ND 5,188.22 
10/01/95 5,194.58 5,195.86 7.16 ND 5,188.70 
05/01/96 5,194.58 5,195.86 7.51 ND 5,188.35 
10/01/96 5,194.58 5,195.86 6.89 ND 5,188.97 
06/01/97 5,194.58 5,195.86 8.16 ND 5,187.70 
10/01/97 5,194.58 5,195.86 8.06 0.03 5,187.82 
05/05/98 5,194.58 5,195.86 9.02 0.01 5,186.85 
12/01/98 5,194.58 5,195.86 6.52 ND 5,189.34 
10/14/99 5,194.58 5,195.86 7.75 ND 5,188.11 
10/01/00 5,194.58 5,195.86 6.90 ND 5,188.96 
12/19/01 5,194.58 5,195.86 7.00 ND 5,188.86 
12/19/02 5,194.58 5,195.86 7.05 ND 5,188.81 
11/08/03 5,194.58 5,195.86 7.62 ND 5,188.24 
01/12/05 5,194.58 5,195.86 6.82 ND 5,189.04 

P-1 01/01/92 5,195.74 5,197.66 NM NM NM 
06/01/92 5,195.74 5,197.66 5.40 ND 5,192.26 
08/01/92 5,195.74 5,197.66 4.20 ND 5,193.46 
12/01/92 5,195.74 5,197.66 3.30 ND 5,194.36 
03/01/93 5,195.74 5,197.66 5.50 ND 5,192.16 
05/01/93 5,195.74 5,197.66 6.10 ND 5,191.56 
11/01/93 5,195.74 5,197.66 4.40 ND 5,193.26 
05/01/94 5,195.74 5,197.66 7.21 ND 5,190.45 
10/01/94 5,195.74 5,197.66 7.57 ND 5,190.09 
05/01/95 5,195.74 5,197.66 8.62 ND 5,189.04 
10/01/95 5,195.74 5,197.66 7.82 ND 5,189.84 
05/01/96 5,195.74 5,197.66 8.54 0.01 5,189.13 
10/01/96 5,195.74 5,197.66 7.43 ND 5,190.23 
06/01/97 5,195.74 5,197.66 9.29 0.01 5,188.38 
10/01/97 5,195.74 5,197.66 8.91 0.01 5,188.76 
05/05/98 5,195.74 5,197.66 9.87 0.01 5,187.80 
12/01/98 5,195.74 5,197.66 NM NM NM 
10/01/99 5,195.74 5,197.66 NM NM NM 
10/01/00 5,195.74 5,197.66 NM NM NM 
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Maverik Tank Farm and Refinery 
Kirtland, NM 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

P-2 01/01/92 5,190.50 5,192.32 NM NM NM 
06/01/92 5,190.50 5,192.32 3.10 ND 5,189.22 
08/01/92 5,190.50 5,192.32 2.30 ND 5,190.02 
12/01/92 5,190.50 5,192.32 1.00 ND 5,191.32 
03/01/93 5,190.50 5,192.32 2.20 ND 5,190.12 
05/01/93 5,190.50 5,192.32 3.10 ND 5,189.22 
11/01/93 5,190.50 5,192.32 1.90 ND 5,190.42 
05/01/94 5,190.50 5,192.32 4.20 ND 5,188.12 
10/01/94 5,190.50 5,192.32 4.81 ND 5,187.51 
05/01/95 5,190.50 5,192.32 5.30 ND 5,187.02 
10/01/95 5,190.50 5,192.32 4.86 ND 5,187.46 
05/01/96 5,190.50 5,192.32 5.04 ND 5,187.28 
10/01/96 5,190.50 5,192.32 4.53 ND 5,187.79 
06/01/97 5,190.50 5,192.32 6.04 ND 5,186.28 
10/01/97 5,190.50 5,192.32 5.69 ND 5,186.63 
05/05/98 5,190.50 5,192.32 9.96 0.01 5,182.37 
12/01/98 5,190.50 5,192.32 NM NM NM 
10/14/99 5,190.50 5,192.32 NM NM NM 
10/01/00 5,190.50 5,192.32 NM NM NM 

P-3 01/01/92 5,191.44 5,193.21 NM NM NM 
06/01/92 5,191.44 5,193.21 3.40 ND 5,189.81 
08/01/92 5,191.44 5,193.21 3.60 ND 5,189.61 
12/01/92 5,191.44 5,193.21 1.60 ND 5,191.61 
03/01/93 5,191.44 5,193.21 2.60 ND 5,190.61 
05/01/93 5,191.44 5,193.21 3.60 ND 5,189.61 
11/01/93 5,191.44 5,193.21 2.60 ND 5,190.61 
05/01/94 5,191.44 5,193.21 4.86 ND 5,188.35 
10/01/94 5,191.44 5,193.21 5.77 ND 5,187.44 
05/01/95 5,191.44 5,193.21 5.94 ND 5,187.27 
10/01/95 5,191.44 5,193.21 5.88 ND 5,187.33 
05/01/96 5,191.44 5,193.21 5.66 ND 5,187.55 
10/01/96 5,191.44 5,193.21 5.62 ND 5,187.59 
06/01/97 5,191.44 5,193.21 7.17 ND 5,186.04 
10/01/97 5,191.44 5,193.21 6.67 ND 5,186.54 
05/05/98 5,191.44 5,193.21 6.94 ND 5,186.27 
12/01/98 5,191.44 5,193.21 NM NM NM 
10/14/99 5,191.44 5,193.21 NM NM NM 
10/01/00 5,191.44 5,193.21 NM NM NM 

P-4 01/01/92 5,197.06 5,198.82 NM NM NM 
06/01/92 5,197.06 5,198.82 7.00 ND 5,191.82 
08/01/92 5,197.06 5,198.82 6.20 ND 5,192.62 
12/01/92 5,197.06 5,198.82 5.10 ND 5,193.72 
03/01/93 5,197.06 5,198.82 7.10 ND 5,191.72 
05/01/93 5,197.06 5,198.82 7.60 ND 5,191.22 
11/01/93 5,197.06 5,198.82 6.10 ND 5,192.72 
05/01/94 5,197.06 5,198.82 8.09 ND 5,190.73 
10/01/94 5,197.06 5,198.82 8.93 0.28 5,190.11 
05/01/95 5,197.06 5,198.82 9.85 ND 5,188.97 
10/01/95 5,197.06 5,198.82 9.13 ND 5,189.69 
05/01/96 5,197.06 5,198.82 9.73 ND 5,189.09 
10/01/96 5,197.06 5,198.82 8.79 ND 5,190.03 
06/01/97 5,197.06 5,198.82 9.88 ND 5,188.94 
10/01/97 5,197.06 5,198.82 9.90 ND 5,188.92 
05/05/98 5,197.06 5,198.82 6.46 ND 5,192.36 
12/01/98 5,197.06 5,198.82 NM NM NM 
10/14/99 5,197.06 5,198.82 NM NM NM 
10/01/00 5,197.06 5,198.82 NM NM NM 

Notes: NM = Not Measured 
ND = Non Detect 

Table V. 
Fluid Levels 
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Tflble 2 ^^04 Annual Ground Water Monitoring Report 

Ground Water Chemistry 

Location Date 1,2-DCA B E X T BTEX pH SC 

Within Sluny Wall ug/L ug/L ug/L ug/L ug/L ug/L US 

MW-17 09/13/90 360 11000.0 1,160 13,000 15,000 40160.0 7.01 2500 

03/18/91 400 11000.0 1,900 15,000 10,000 37900.0 7.04 2700 

06/13/91 420 9800.0 1,800 16,000 6,300 33900.0 7.04 2650 

01/20/92 MSG MSG MSG MSG MSG MSG MSG MSG 

06/09/92 45 9240.0 1,150 7,190 7,580 25160.0 7.26 2730 

08/19/92 27 7710.0 669 5,130 1,920 15429.0 7.23 2810 

12/16/92 17.3 7990.0 638 4,600 4,740 17968.0 7.54 2970 
03/30/93 16.8 13800.0 1,110 6,930 6,830 28670.0 7.37 2610 

05/23/93 12.5 13700.0 993 10,530 6,360 31583.0 7.33 2470 

11/29/93 30.9 8590.0 636 4,880 2,820 16926.0 7.39 2360 
05/25/94 8.3 10900.0 823 5.660 4,340 21723.0 7.30 2830 

10/02/94 4.9 5130.0 409 2,818 1,160 9517.0 7.04 2470 

Duplicate 10/02/94 < 1 2070.0 350 2,013 807 5240.0 7.04 2470 

05/17/95 < 10 9320.0 694 3,782 2,510 16306.0 7.49 2480 

Duplicate 05/17/95 < 10 12800.0 944 5,710 4,460 23914.0 7.49 2480 

•• 10/18/95 2.3 3000.0 244 1,079 464 4787.0 7.09 2430 

05/01/96 2.2 7700.0 530 1,800 1,200 11230.0 7.20 2280 

Duplicate 05/01/96 <5 7300.0 490 1,800 1,200 10790.0 7.20 2280 

10/20/96 <5 3600.0 290 1,500 880 6270.0 7.50 2290 

06/24/97 <0.5 5500.0 23 180 51 5754.0 7.52 2550 

10/28/97 <5 590.0 140 1,300 920 2950.0 7.42 2310 

Duplicate 10/28/97 <5 490.0 95 930 680 2195.0 7.42 2310 

05/05/98 NS NS NS NS NS 0.0 NS NS 

Duplicate 12/09/98 180 4000.0 870 4,500 970 10340.0 7.57 1160 

12/09/98 <10 2300.0 370 1,300 44 4014.0 7.57 1160 

10/14/99 <5 440.0 110 930 140 1620.0 7.64 2030 

10/27/00 <5 500.0 180 1,600 57 2337.0 7.50 1920 
12/19/01 ND 6200.0 1,900 17,200 6,000 31300.0 7.61 1713 

12/19/02 ND 4200.0 1,700 13,000 1,900 20800.0 NS 2186 

11/08/03 ND 420.0 87 1,060 120 1687.0 NS 2145 

01/12/05 <100.0 4800.0 840 7,400 440 13480.0 NS 0.00532 

MW-22 09/13/90 7,200 21000.0 1,100 8,300 20,000 50400.0 7.00 1500 

03/18/91 2,200 17000.0 910 6,600 9,500 34010.0 6.87 1900 

07/13/91 3,600 15000.0 760 3,000 3,200 21960.0 7.06 1700 

01/20/92 5,400 36000.0 1,900 13,500 27,000 78400.0 6.86 1600 

06/09/92 3.170 21200.0 1,040 5,730 7,540 35510.0 7.13 1690 

08/19/92 568 20500.0 588 3,280 4,610 28978.0 7.28 1545 

12/16/92 908 12100.0 514 3,254 4,220 20088.0 7.43 1508 

03/30/93 1,930 29800.0 1,170 7,030 14,100 52100.0 7.26 1408 

05/23/93 28 17000.0 1,100 6,150 6,520 30770.0 7.61 6550 

11/29/93 2,780 18400.0 1,150 7,300 8,480 35330.0 8.01 1610 

05/25/94 379 9340.0 845 3,725 2,250 16160.0 7.15 1505 

10/02/94 566 10500.0 1,390 8,350 5,890 26130.0 7.24 1710 

05/17/95 62 7510.0 1,000 6,520 1,750 16780.0 7.15 1517 

Duplicate 05/17/95 67 9020.0 1,230 7,310 2,620 20180.0 7.15 1517 

Duplicate "* 10/18/95 42 5700.0 1,580 9,000 2,430 18710.0 7.25 1820 

•* 10/18/95 < 1 5120.0 1,540 8,320 2,130 17110.0 7.25 1820 

05/01/96 37 4600.0 1,300 10,000 410 16310.0 7.30 1325 

10/20/96 38 880.0 710 4,100 250 5940.0 7.49 1505 

06/24/97 24 4300.0 510 5,500 580 10890.0 7.31 1280 

Duplicate 06/24/97 21 5800.0 750 7,300 930 14780.0 7.31 1280 

10/18/97 NS NS NS NS NS 0.0 NS NS 

05/05/98 12 3300.0 610 3,400 300 7610.0 7.61 1290 

Duplicate 05/05/98 14 3500.0 630 3,600 310 8040.0 7.61 1290 

12/09/98 190 3700.0 720 4,000 910 9330.0 7.40 1500 

10/14/99 <5 580.0 150 820 210 1760.0 7.72 1840 

Duplicate 10/14/99 <5 730.0 180 1000 270 2180.0 7.72 1840 

10/27/00 <10 210.0 220 830 120 1380.0 7.70 1610 

12/19/01 ND 410.0 120 470 19 1019.0 7.50 1620 

12/19/02 ND 1200.0 220 640 30 2090.0 NS 706 

11/08/03 ND 330.0 200 222 20 772.0 NS 1630 

01/12/05 <10.0 770.0 820 120 18 1728.0 NS 1614 
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Table 2 ^Wu4 Annual Ground Water Monitoring Report 

Ground Water Chemistry 

Location Date 1,2-DCA B E X T BTEX PH SC 

P-1 05/23/93 < 1 4110.0 361 2,522 18.8 7011.8 7.04 2290 
11/29/93 < 1 3580.0 506 3,215 10.2 7311.2 7,22 1460 
05/25/94 NS NS NS NS NS 0.0 NS NS 

10/02/94 < 1 8.9 1.9 11.8 < 1 22.6 7.04 2210 
05/17/95 NS NS NS NS NS 0.0 NS NS 

10/18/95 NS NS NS NS NS 0.0 NS NS 

05/02/96 NS NS NS NS NS 0.0 NS NS 
10/20/96 NS NS NS NS NS 0.0 NS NS 

06/24/97 NS NS NS NS NS 0.0 NS NS 
10/18/97 NS NS NS NS NS 0.0 NS NS 
05/05/98 NS NS NS NS NS 0.0 NS NS 
12/09/98 NS NS NS NS NS 0.0 NS NS 

10/14/99 NS NS NS NS NS 0.0 NS NS 
10/27/00 NS NS NS NS NS 0.0 NS NS 

P-2 05/23/93 3.2 5.2 < 1 < 1 < 1 5.2 7.36 3910 
11/29/93 < 1 < 1 < 1 < 1 < 1 0.0 7.92 3540 

05/24/94 1.3 < 1 < 1 < 1 < 1 0.0 7.41 3980 
10/02/94 3.6 < 1 < 1 < 1 < 1 0.0 7.12 3480 

05/17/95 NS NS NS NS NS 0.0 NS NS 

10/18/95 NS NS NS NS NS 0.0 NS NS 
05/02/96 0.8 <0.5 <0.5 <0.5 <0.5 0.0 7.40 2980 

10/20/96 NS NS NS NS NS 0.0 NS NS 

06/24/97 NS NS NS NS NS 0.0 NS NS 
10/18/97 NS NS NS NS NS 0.0 NS NS 

05/05/98 NS NS NS NS NS 0.0 NS NS 

12/09/98 NS NS NS NS NS 0.0 NS NS 
10/14/99 NS NS NS NS NS 0.0 NS NS 

10/27/00 NS NS NS NS NS 0.0 NS NS 

P-3 05/23/93 10.6 < 1 < 1 < 1 < 1 0.0 7.24 11160 

11/29/93 11.5 < 1 < 1 < 1 < 1 0.0 7.31 9140 

05/24/94 12.1 < 1 < 1 < 1 < 1 0.0 7.28 8070 

10/02/94 12.6 < 1 < 1 < 1 < 1 0.0 7.06 5550 

05/17/95 NS NS NS NS NS 0.0 NS NS 

10/18/95 NS NS NS NS NS 0.0 NS NS 

05/01/96 3.4 <0.5 <0.5 <0.5 <0.5 0.0 7.40 4280 

10/20/96 NS NS NS NS NS 0.0 NS NS 
06/24/97 NS NS NS NS NS 0.0 NS NS 

10/18/97 NS NS NS NS NS 0.0 NS NS 

05/05/98 NS NS NS NS NS 0.0 NS NS 
12/09/98 NS NS NS NS NS 0.0 NS NS 

10/14/99 NS NS NS NS NS 0.0 NS NS 

10/27/00 NS NS NS NS NS 0.0 NS NS 

05/23/93 8.3 6690.0 559 6,260 4,090 17599.0 NA NA 

11/29/93 2.1 6400.0 900 7.700 4,420 19420.0 NA NA 

05/24/94 NS NS NS NS NS 0.0 NS NS 

10/02/94 NS NS NS NS NS 0.0 NS NS 

05/17/95 NS NS NS NS NS 0.0 NS NS 

10/18/95 NS NS NS |_ NS NS 0.0 NS NS 

05/01/96 NA NA NA NA NA 0.0 6.60 1621 

10/20/96 NS NS NS NS NS 0.0 NS NS 
06/24/97 NS NS NS NS NS 0.0 NS NS 

10/18/97 NS NS NS NS NS 0.0 NS NS 

05/05/98 NS NS NS NS NS 0.0 NS NS 

12/09/98 NS NS NS NS NS 0.0 NS NS 

10/14/99 NS NS NS NS NS 0.0 NS NS 

10/27/00 NS NS NS NS NS 0.0 NS NS 
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Table 2 TOTW Annual Ground Water Monitoring Report 

Ground Water Chemistry 

Location Date 1,2-DCA B E X T BTEX pH SC 
0.0 

On Site 0.0 
MW-10 09/13/90 1.4 <0.5 <0.5 < 1 <0.5 0.0 6.95 1550 

05/18/91 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.29 1700 
06/13/91 NA NA NA NA NA 0.0 NA NA 
01/20/92 < 5 <5 <5 < 5 < 5 0.0 7.31 1840 
06/09/92 1.6 < 1 < 1 < 1 < 1 0.0 7.65 1400 
08/19/92 < 1 < 1 < 1 < 1 < 1 0.0 7.85 1160 
12/16/92 < 1 < 1 < 1 < 1 < 1 0.0 7.64 6110 
03/30/93 < 1 < 1 < 1 < 1 < 1 0.0 7.22 9060 
05/23/93 < 1 < 1 < 1 < 1 < 1 0.0 7.93 2320 
11/29/93 < 1 < 1 < 1 < 1 < 1 0.0 7.73 1320 
05/25/94 < 1 < 1 < 1 < 1 < 1 0.0 7.75 1335 
10/02/94 < 1 < 1 < 1 < 1 < 1 0.0 7.56 1159 
05/17/95 < 1 < 1 < 1 < 1 < 1 0.0 7.64 1695 
10/18/95 < 1 < 1 < 1 < 1 < 1 0.0 7.41 1453 
05/01/96 1.0 <0.5 <0.5 <0.5 <0.5 0.0 7.70 1288 
10/20/96 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.69 1310 
06/24/97 < 0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.63 2520 
10/20/97 0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.61 1585 
05/05/98 1.0 <0.5 <0.5 <0.5 <0.5 0.0 7.60 1608 
12/09/98 <0.5 < 0.5 <0.5 <0.5 <0.5 0.0 7.64 1290 
10/14/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.68 1650 
10/27/00 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.50 1470 
12/19/01 ND ND ND ND ND ND 7.28 1409 
12/19/02 ND ND ND ND ND ND NS 1594 
11/08/03 ND ND ND ND ND ND NS 1631 
01/11/05 <1.0 <1.0 <1.0 <1.0 <1.0 ND NS 1900 

0.0 
MW-18 09/13/90 < 1 17.0 84.0 880 < 12 981.0 7.00 1500 

03/18/91 < 1 26.0 85.0 770 < 12 881.0 7.24 1200 
06/13/91 < 1 < 25 78.0 930 <25 1008.0 6.77 1200 
01/20/92 MSG MSG MSG MSG MSG 0.0 MSG MSG 
06/09/92 < 1 313.0 200 1,710 1.1 2224.1 7.07 1480 
08/19/92 < 1 527.0 258 2,075 10.8 2870.8 7.26 2100 
12/16/92 <25 294.0 224 1,460 <25 1978.0 7.31 1930 
03/30/93 < 1 117.0 96.0 226 8.0 447.0 7.07 2780 
05/23/93 < 1 73.0 31.2 259 < 1 363.2 7.15 2220 
11/29/93 < 1 337.0 261 1.352 4.9 1954.9 7.00 1870 
05/25/94 < 1 51.0 7.0 99 10.0 167.0 7.00 1510 
10/02/94 < 1 210.0 46.0 483 10.9 749.7 7.10 1530 
05/17/95 < 1 128.0 10.4 274 < 1 412.4 6.84 1370 
10/18/95 < 1 118.0 20.0 296 12.2 446.6 7.03 1299 
05/01/96 <0.5 48.0 3.4 150 0.5 201.9 7.00 1270 
10/20/96 <0.5 37.0 14.0 110 11.0 172.0 7.50 1314 

Duplicate 10/20/96 <0.5 33.0 12.0 120 0.8 165.8 7.50 1314 
06/24/97 <0.5 130.0 15.0 200 <0.5 345.0 6.98 1399 
10/27/97 <0.5 55.0 19.0 150 0.5 224.5 6.99 1280 
05/05/98 <0.5 16.0 <0.5 2.1 <0.5 18.1 6.84 1374 
12/09/98 <2.5 44.0 21 <2.5 <2.5 65.0 7.04 1438 
10/14/99 0.50 33.0 11 60 4 108.0 7.13 1550 
10/27/00 0.90 9.5 <0.5 6.9 <0.5 6.9 6.90 3400 
12/19/01 ND 4.2 ND ND ND 4.2 6.89 3300 
12/19/02 ND ND ND ND ND ND NS 636 
11/08/03 ND 1.4 ND ND ND 1.4 NS 0.0063 
01/12/05 <1.0 <1.0 <1.0 5.70 <1.0 5.7 NS 0.0052 

MW-19 09/13/90 45 <0.5 1.1 1.9 <0.5 3.0 6.95 3000 
05/18/91 35 <0.5 < 0.5 <0.5 <0.5 0.0 7.22 2500 
06/13/91 44 <0.5 5.9 <0.5 <0.5 5.9 7.10 2400 
01/20/92 14 < 5 <5 < 5 < 5 0.0 7.66 460 
06/09/92 11.4 < 1 < 1 < 1 < 1 0.0 7.76 1970 
08/19/92 9.0 < 1 < 1 < 1 < 1 0.0 7.72 1320 
12/16/92 6.6 < 1 < 1 < 1 < 1 0.0 7.70 1620 
03/30/93 2.4 < 1 < 1 < 1 < 1 0.0 7.74 1750 
05/23/93 7.9 < 1 < 1 < 1 < 1 0.0 7.73 1630 
11/29/93 6.6 < 1 < 1 < 1 < 1 0.0 7.78 1380 
05/25/94 8.0 < 1 < 1 < 1 < 1 0.0 7.65 1762 
10/02/94 7.9 < 1 < 1 < 1 < 1 0.0 7.44 1258 
05/17/95 8.6 < 1 < 1 < 1 < 1 0.0 7.52 1624 
10/18/95 8.8 < 1 < 1 < 1 < 1 0.0 7.31 1411 
05/01/96 8.6 <0.5 <0.5 <0.5 <0.5 0.0 7.50 1361 
10/20/96 4.0 <0.5 <0.5 < 0.5 <0.5 0.0 7.62 1340 
06/24/97 3.0 <0.5 <0.5 <0.5 <0.5 0.0 7.52 1573 
10/20/97 2.2 <0.5 < 0.5 <0.5 <0.5 0.0 7.53 1346 
05/08/98 < 0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.40 1672 
12/09/98 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.58 1381 
10/14/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.62 2000 
10/27/00 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.40 1490 
12/19/01 ND ND ND ND ND ND 7.41 1420 
12/19/02 ND ND ND ND ND ND NS 1608 
11/08/03 ND ND ND ND ND ND NS 1661 
01/11/05 <1.0 <1.0 <1.0 <1.0 <1.0 ND ND 1845 
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Table 2 2004 Annual Grotmd Water Monitoring Report 

Ground Water Chemistry 

Location Date 1,2-DCA B E X T BTEX pH SC 
0.0 

MW-20 09/13/90 < 1 <0.5 <0.5 < 1 <0.5 0.0 7.01 1350 

05/18/91 2.0 <0.5 <0.5 0.7 <0.5 0.7 7.39 3000 

06/13/91 NA NA NA NA NA 0.0 NA NA 

01/20/92 < 5 < 5 <5 < 5 <5 0.0 7.54 3750 

06/09/92 < 1 < 1 < 1 < 1 < 1 0.0 7.62 1600 

08/19/92 < 1 < 1 < 1 < 1 < 1 0.0 6.97 1310 

12/16/92 < 1 < 1 < 1 < 1 < 1 0.0 7.87 1340 

03/30/93 2.1 < 1 < 1 < 1 < 1 0.0 7.10 6740 

05/23/93 < 1 < 1 < 1 < 1 < 1 0.0 7.86 1430 

11/29/93 < 1 < 1 < 1 < 1 < 1 0.0 7.69 1230 

05/25/94 < 1 < 1 < 1 < 1 < 1 0.0 7.38 1292 

10/02/94 < 1 < 1 < 1 < 1 < 1 0.0 7.57 1308 

05/17/95 < 1 < 1 < 1 < 1 < 1 0.0 7.65 1434 

10/18/95 < 1 < 1 < 1 < 1 < 1 0.0 7.35 1525 

05/01/96 <0.5 <0.5 < 0.5 <0.5 <0.5 0.0 7.50 1417 

10/20/96 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.18 1545 

06/24/97 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.48 1540 

10/20/97 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.01 1452 

05/08/98 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.44 1890 

12/09/98 <0.5 < 0.5 <0.5 <0.5 <0.5 0.0 7.65 1153 

10/14/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 8.01 1600 

10/27/00 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.60 14840 

12/19/01 ND ND ND ND ND ND 7.51 1695 

12/19/02 ND ND ND ND ND ND NS 1223 

11/08/03 ND ND ND ND ND ND NS 0.01751 

01/11/05 <1.0 <1.0 <1.0 <1.0 <1.0 ND NS 1752 

MW-21 09/16/90 67 <0.5 1.1 5.0 1.5 7.6 7.01 1500 

03/18/91 44 <0.5 < 0.5 <0.5 <0.5 0.0 7.62 1700 

06/13/91 40 <0.5 <0.5 <0.5 <0.5 ^ 0.0 7.44 1700 

01/20/92 8.8 <5 < 5 < 5 <5 0.0 8.31 5110 

06/09/92 21.9 < 1 < 1 < 1 < 1 0.0 7.37 2400 

08/19/92 8.3 < 1 < 1 < 1 < 1 0.0 6.96 1730 

12/16/92 1.7 < 1 < 1 < 1 < 1 0.0 7.69 2030 

03/30/93 5.9 < 1 < 1 < 1 < 1 0.0 7.58 1590 

05/23/93 14.8 < 1 < 1 < 1 < 1 0.0 7.63 2530 

11/29/93 3.7 < 1 < 1 < 1 < 1 0.0 7.58 1580 

05/25/94 8.3 < 1 < 1 < 1 < 1 0.0 7.66 1592 

10/02/94 5.5 < 1 < 1 < 1 < 1 0.0 7.55 1760 

05/17/95 < 1 < 1 < 1 < 1 < 1 0.0 7.59 1819 

Duplicate 05/17/95 5.4 < 1 < 1 < 1 < 1 0.0 7.59 1819 

10/18/95 2.1 < 1 < 1 < 1 < 1 0.0 7.52 2060 

05/02/96 1.0 <0.5 <0.5 <0.5 <0.5 0.0 7.60 1824 

10/20/96 3.6 <0.5 <0.5 <0.5 <0.5 0.0 7.68 2100 

06/24/97 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.98 1642 

10/20/97 <0.5 < 0.5 <0.5 <0.5 <0.5 0.0 6.97 1653 

05/05/98 <0.5 < 0.5 <0.5 < 0.5 <0.5 0.0 6.67 1760 

12/09/98 NS NS NS NS NS 0.0 NS NS 

10/14/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.97 2180 

10/27/00 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.30 47500 
Duplicate 10/27/00 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.30 47500 

12/19/01 ND ND ND ND ND ND 6.51 3280 

12/19/02 ND ND ND ND ND ND NS 1905 

11/08/03 ND ND ND ND ND ND NS 0.04826 
01/12/05 <10.0 <10.0 <10.0 <10.0 <10.0 ND NS 0.03258 
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Table 2 zW4 Annual Ground Water Monitoring Report 

Ground Water Chemistry 

Location Date 1,2-DCA B E X T BTEX pH SC 

Off Site 
MW-9 09/13/90 2.1 <0.5 <0.5 <0.5 <0.5 0.0 6.97 1550 

03/18/91 1.8 <0.5 <0.5 <0.5 <0.5 0.0 7.57 2000 
06/13/91 NA NA NA NA NA 0.0 NA NA 
10/20/92 < 5 <5 < 5 < 5 < 5 0.0 7.31 4360 
06/09/92 1.5 < 1 < 1 < 1 < 1 0.0 7.58 1680 
08/19/92 < 1 < 1 < 1 < 1 < 1 0.0 7.81 1325 
12/16/92 < 1 < 1 < 1 < 1 < 1 0.0 7.33 1827 
03/30/93 1.5 < 1 < 1 < 1 < 1 0.0 7.63 1640 
05/23/93 NA NA NA NA NA 0.0 NA NA 
11/29/93 < 1 < 1 < 1 < 1 < 1 0.0 7.62 1460 
05/25/94 NS NS NS NS NS 0.0 NS NS 
10702/94 1.2 < 1 < 1 < 1 < 1 0.0 7.80 1610 
05/17/95 NS NS NS NS NS 0.0 NS NS 
10/18/95 < 1 < 1 < 1 < 1 < 1 o.o 7.38 1523 
05/01/96 NS NS NS NS NS 0.0 NS NS 
10/20/96 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.85 1645 
06/24/97 NS NS NS NS NS 0.0 NS NS 
10/20/97 < 0.5 <0.5 <0.5 <0.5 <0.5 0.0 NV NV 
05/05/98 NS NS NS NS NS 0.0 NS NS 
12/09/98 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.51 1588 
10/14/99 NS NS NS NS NS o.o NS NS 
12/19/01 ND ND ND ND ND 0.0 7.42 1610 
12/19/02 ND ND ND ND ND ND NS 380 
11/08/03 ND ND ND ND ND ND NS 2246 
01/11/05 <1.0 <1.0 <1.0 <1.0 <1.0 ND NS 2310 

MW-13 09/13/90 < 1 <0.5 <0.5 <1 1.5 1.5 7.02 2950 
03/18/91 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.84 3250 
06/13/91 NA NA NA NA NA 0.0 NA NA 
01/20/92 NA NA NA NA NA 0.0 NA NA 
06/09/92 <1 <1 <1 <1 <1 0.0 7.11 4260 
08/19/92 <1 <1 <1 <1 <1 0.0 7.06 2910 
12/16/92 NA NA NA NA NA 0.0 NA NA 
03/30/93 <1 <1 <1 <1 <1 0.0 7.72 3410 
05/23/93 NA NA NA NA NA 0.0 NA NA 
11/29/93 <1 <1 <1 <1 <1 0.0 7.45 4150 
05/25/94 NS NS NS NS NS 0.0 NS NS 
10/02/94 <1 <1 <1 <1 <1 0.0 7.38 3160 
05/17/95 NS NS NS NS NS 0.0 NS NS 
10/18/95 <1 <1 <1 <1 <1 0.0 7.41 3600 
05/01/96 NS NS NS NS NS 0.0 NS NS 
10/20/96 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.54 3200 
06/24/97 NS NS NS NS NS 0.0 NS NS 
10/20/97 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 NV NV 
05/05/98 NS NS NS NS NS 0.0 NS NS 
12/09/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.81 4100 

Destroyed 10/14/99 NS NS NS NS NS 0.0 NS NS 

MW-14 09/13/90 2.0 <0.5 < 0.5 < 1 <0.5 0.0 6.97 5450 
03/18/91 < 1 <0.5 <0.5 1.7 <0.5 1.7 7.51 8400 
06/13/91 NA NA NA NA NA 0.0 NA NA 
01/20/92 < 5 <5 <5 < 5 <5 0.0 7.20 19380 
06/09/92 2.3 < 1 < 1 < 1 < 1 0.0 7.62 4520 
08/19/92 < 1 < 1 < 1 < 1 < 1 0.0 7.38 5760 
12/16/92 < 1 < 1 < 1 < 1 < 1 0.0 7.40 9090 
03/30/93 < 1 < 1 < 1 < 1 < 1 0.0 7.02 15280 
05/23/93 NA NA NA NA NA 0.0 NA NA 
11/29/93 1.2 < 1 < 1 < 1 < 1 0.0 7.61 6030 
05/25/94 NS NS NS NS NS 0.0 NS NS 
10/02/94 1.9 < 1 < 1 < 1 < 1 0.0 7.34 4560 
05/17/95 NS NS NS NS NS 0.0 NS NS 
10/18/95 < 1 < 1 < 1 < 1 < 1 0.0 7.15 6760 
05/01/96 NS NS NS NS NS 0.0 NS NS 
10/20/96 0.7 <0.5 <0.5 <0.5 <0.5 0.0 7.15 6120 
06/24/97 NS NS NS NS NS 0.0 NS NS 
10/20/97 <0.5 < 0.5 <0.5 <0.5 <0.5 0.0 NV NV 
05/05/98 NS NS NS NS NS 0.0 NS NS 
12/09/98 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.68 14100 
10/14/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.26 7830 
10/27/00 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.70 10500 

R.T. Hicks Consultants, Ltd 
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Table 2. ^WD4 Annual Ground Water Monitoring Report 

Ground Water Chemistry 

Location Date 1,2-DCA B E X T BTEX pH SC 

MW-15 09/13/90 < 1 <0.5 <0.5 « 1 < 0.5 0.0 7.00 3250 

03/18/91 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.02 8500 

06/13/91 NA NA NA NA NA 0.0 NA NA 

01/20/92 <5 < 5 < 5 <5 < 5 0.0 7.15 12120 

06/09/92 < 1 < 1 < 1 < 1 < 1 0.0 7.27 3430 

08/19/92 < 1 < 1 < 1 < 1 < 1 0.0 7.39 2450 

12/16/92 NA NA NA NA NA 0.0 NA NA 

03/30/93 < 1 < 1 < 1 < 1 < 1 0.0 7.42 9810 

05/23/93 NA NA NA NA NA 0.0 NA NA 

11/29/93 < 1 < 1 < 1 < 1 < 1 0.0 8.01 1630 

05/25/94 NS NS NS NS NS 0.0 NS NS 

10/02/94 < 1 < 1 < 1 < 1 < 1 0.0 7.54 2500 

05/17/95 NS NS NS NS NS 0.0 NS NS 

10/18/95 < 1 < 1 < 1 < 1 < 1 0.0 7.48 2260 

05/01/96 NS NS NS NS NS 0.0 NS NS 

10/20/96 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 8.21 1939 

06/24/97 NS NS NS NS NS 0.0 NS NS 

10/20/97 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.97 3250 

05/05/98 NS NS NS NS NS 0.0 NS NS 

12/09/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.30 1980 

10/14/99 NS NS NS NS NS 0.0 NS NS 

MW-16 09/13/90 < 1 <0.5 <0.5 < 1 <0.5 0.0 6.97 1370 

05/18/91 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.57 1200 

06/13/91 NA NA NA NA NA 0.0 NA NA 

01/20/92 < 5 < 5 < 5 <5 < 5 0.0 7.30 2050 

06/09/92 < 1 < 1 < 1 < 1 < 1 0.0 7.50 1430 

08/19/92 < 1 < 1 < 1 < 1 < 1 0.0 7.76 1230 

12/16/92 < 1 < 1 < 1 < 1 < 1 0.0 7.12 1735 

03/30/93 < 1 < 1 < 1 < 1 < 1 0.0 7.23 2400 

05/23/93 NA NA NA NA NA 0.0 NA NA 

11/29/93 < 1 < 1 < 1 < 1 < 1 0.0 7.31 1760 

05/25/94 NS NS NS NS NS 0.0 NS NS 

10/02/94 < 1 < 1 < 1 < 1 < 1 0.0 7.44 1253 

05/17/95 NS NS NS NS NS 0.0 NS NS 

10/18/95 < 1 < 1 < 1 < 1 < 1 0.0 7.26 1421 

05/01/96 NS NS NS NS NS 0.0 NS NS 

10/20/96 <0.5 < 0.5 <0.5 < 0.5 <0.5 0.0 6.78 1665 
06/24/97 NS NS NS NS NS 0.0 NS NS 

10/20/97 < 0.5 0.5 <0.5 < 0.5 <0.5 0.5 NV NV 

05/08/98 NS NS NS NS NS 0.0 NS NS 

12/09/98 <0.5 0.5 < 0.5 <0.5 <0.5 0.5 7.26 3930 

10/14/99 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.30 1890 

10/27/00 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.30 1970 

12/19/01 ND ND ND ND ND 0.0 7.30 2320 

12/19/02 ND ND ND ND ND 0.0 NS 4478 

11/08/03 ND ND ND ND ND 0.0 NS 2322 

01/11/05 <1.0 <1.0 <1.0 <1.0 <1.0 0.0 NS 3093 

Water Quality Standards 
New Mexico (ug/L) 10 10.0 750 620 750 6.90 — 
EPA MCL (ug/L) 5 5.0 700 10,000 1,000 — — 
NOTES: 1,2-dichloroethane SC = Specific Conductivity Organic values in ug/l 

Benzene TDS = Total Dissolved Solids pH in standard units 
Toluene MSG = Well Missing I SC in umhos/cm 
Ethylbenzene NA = Not Analyzed NV=no value recorded 
Total Xylenes NS = Not Sampled 

Values in bold exceed New Mexico MCL for drinking water 
" = Laboratory exceeded holding time before completing sample analyses. 
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R. T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd NW • Suite F-142 • Albuquerque, NM 87104 • 505.266.5004 • Fax: 505.266-0745 

April 19, 2004 

Mr. William Olsen 
New Mexico Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
1220 South St. Francis Dr 
Santa Fe, NM 87505 

RE: 2003 Annual Groundwater Monitoring and Sampling Event. Former Maverik 
Refinery Tank Farm located in Kirtland, New Mexico 

Dear Mr. Olsen: 

On behalf of Maverik Country Stores, Inc. (Maverik), R.T. Hicks Consultants, Ltd. is 
submitting this 2003 Groundwater Monitoring and Sampling Report for the former Maverik 
Refinery in Kirdand, New Mexico. This report represents the annual sampling event 
conducted on November 08, 2004. In addition, we propose a path forward toward site 
closure. I f you any questions or concerns, please do not hesitate to call me at (505) 266-
5004. 

Andrew Parker 
Staff Scientist 



Former Maverik Refinery Tank Farm 

2003 Ground Water Monitoring Report 

Prepared for: 
MAVERIK COUNTRY STORES, INC. 

880 West Center Street 
North Salt Lake, UT 84054 

April 19,2004 

R. T. Hicks Consultants, Ltd. 
901 Rio Grande Blvd NW Suite F-142 

Albuquerque, NM 87104 



R.T. H I C K S CONSULTANTS, L T D . 

1.0 Introduction 
This report presents the results of the 2003 annual ground water monitoring and sampling event 
conducted at the Former Maverik Refinery Tank Farm, located in Kirtland, New Mexico (the 
Site). We also summarize past data to place the 2003 results in an overall context, and propose a 
path forward to close the regulatory file for this Site using institutional controls and a petition to 
the Water Quality Control Commission to adopt Alternate Abatement Standards at the Site. 

Maverik conducted semi-annual ground water monitoring at the Site from 1990 to 1998. Annual 
ground water monitoring began in 1999 and has continued until the present. The November 
2003 ground water monitoring and sampling event constituted the fifth annual monitoring event 
since semi-annual monitoring was discontinued at the end of 1998. 

R. T. Hicks Consultants (Hicks Consultants) conducted ground water monitoring and sampling 
on behalf of Maverik Country Stores, Inc. on November 08,2003. Plate 1 is a Site map of the 
former Refinery Tank Farm showing the locations of the monitoring wells. 

2.0 Description of Field Activities 
Hicks Consultants completed field work as described in Section 5 of the 1998 Annual Ground 
Water Monitoring Report and agreed upon with modifications in a letter from the New Mexico 
Oil Conservation Division (NMOCD) dated March 19,1999. 

2.1 Ground Water Monitoring and Sampling 
The 2003 annual ground water monitoring event was completed on November 8, 2003. Andrew 
Parker of Hicks Consultants obtained fluid levels and ground water samples from the following 
monitoring wells: 

• Located outside the slurry wall containment: MW-9, MW-10, MW-14, MW-16, MW-
18, MW-19, MW-20, and MW-21; and 

• Located inside the slurry wall containment: MW-17 and MW-22. 

We did not sample or collect well depth data from MW-1, MW-2, or MW-15. MW-1 and MW-2 
were not sampled in past monitoring events, and MW-15 has consistently exhibited hydrocarbon 
concentrations below laboratory detection limits. Additionally, an unknown obstruction was 
encountered in the casing at well MW-14 at a depth of approximately 8 feet such that a ground 
water sample could not be collected. It was possible, however, to obtain fluid level measurements 
in the well. 

We measured depth to ground water and total well depth using an electronic oil-water interface 
probe. The probe was properly decontaminated prior to and after each measurement at each 
ground water monitoring well. 

We purged three casing volumes from the monitoring wells with the exception of MW-10, MW-
18, and MW-21, which bailed dry. We recorded total depth of the well, depth to water, depth to 
product (if found), casing purge volume, temperature, specific conductance, and dissolved oxygen 
measurements in a field log book. After purging, we collected samples from the wells using 
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R.T. HICKS CONSULTANTS, L T D . 

disposable bailers. We completed ground water sampling activities in accordance with standard 
United States Environmental Protection Agency (USEPA) protocols. 

We delivered the ground water samples from the annual monitoring event to Assaigai Analytical 
Laboratories, Inc. in Albuquerque, N M for analysis of benzene, toluene, ethyl benzene, xylene, 
naphthalene (BTEXN), and 1,1 Dichloroethane using EPA Method 8260. 

3.0 Summary of Monitoring and Sampling Results 

3.1 Fluid Level Measurements 
Table 1 summarizes ground water levels measured during this and past monitoring events. Plate 2 
is a map showing the observed ground water elevations and potentiometric surface for November 
2003. Ground water elevations and gradient measured during the November 2003 sampling 
event are within the range of historical data. Ground water flow is to the southwest with a 
hydraulic gradient of 0.008. 

November 2003 fluid level measurements demonstrate that ground water levels are decreasing 
with time. Plate 3 shows graphs of ground water levels over time at downgradient monitoring 
well MW-09, monitoring well MW-22 within the slurry wall, and at upgradient monitoring well 
MW-18. 

We did not observe any phase-separated hydrocarbons (PSH) in the monitoring wells at the Site. 
However, we did observe a slight hydrocarbon odor in monitoring wells MW-17 and MW-22. In 
addition, we observed a slight sulfur odor in wells MW-21 and MW-17. 

3.2 Water Quality Analyses 
Table 2 summarizes water quality monitoring results for the November 8*, 2003 annual sampling 
event. Appendix A contains the laboratory analysis report for the 2003 annual event. Benzene 
concentrations in the ground water samples collected on November 8*, 2003 are shown on Plate 
4. 

Laboratory analyses detected 1.4 ug/L of benzene in MW-18, north and upgradient from the 
slurry wall. A previous detection of benzene in MW-18 occurred on December 19, 2001. 
However, laboratory analysis in 2002 did not detect any benzene in MW-18. Additionally, the 
benzene concentration found in MW-18 is approximately one order of magnitude below the 
allowable benzene concentration limit of 10 ug/L established by the State of New Mexico for 
ground water. 

Historically, monitoring wells MW-17 and MW-22 located inside of the slurry wall have shown 
hydrocarbon levels well above the allowable ground water concentration limits. Groundwater 
analysis results for MW-17 and MW-22 show a consistent decreasing benzene concentration 
trend over time. 

4.0 Discussion and Conclusions 
BTEXN and 1,1 Dichloroethane were not detected in monitoring wells located downgradient or 
cross gradient from the slurry wall. Laboratory analysis results for chemicals of concern from 
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monitoring wells downgradient and crossgradient from the slurry wall indicate that the slurry wall 
is maintaining its integrity and is performing its planned function of containing the petroleum-
affected ground water. In fact, the laboratory has not detected benzene in ground water in off-
site monitoring wells since sampling began in 1990. 

In addition, historical data suggest that natural attenuation is effectively reducing benzene 
concentrations within the slurry wall. Regression analysis at MW-17 suggests that benzene 
concentrations will meet 

Benzene Regression WQCC water quality standards 
in 2024 (Figure 1). The 
regression coefficient (R2 

value) for this analysis is 
approximately 0.5. Regression 
coefficients near 1.0 are 
considered a "perfect fit". 
Regression coefficients greater 
than 0.7 arc considered a 
"good fit". Regression 
coefficients less than 0.5 are 
considered a "poor fit" for 
certain sample populations. 
However, a regression 
coefficient of 0.5 for ground 
water data is not uncommon 

and may be used to draw conclusions regarding natural attenuation. The analysis presented in 
Figure 1 should not be construed as a conclusion that ground water within the slurry wall will 
meet state standards within 20 years. The analysis shows that natural restoration processes in 
ground water are reducing hydrocarbon concentrations over time and that complete restoration 
of ground water is proceeding but may require decades. 

\ V \ 
Year 

Date 

Figure 1: Regression analysis of Benzene Concentrations at MW-17 

5.0 Recommended Path Forward 
1. Maverik desires to meet with NMOCD in Santa Fe or via a conference call to discuss the 

steps required to gain your support for an Alternative Abatement Standards petition to 
the WQCC 

2. We plan to file an "environmental casement" with the San Juan County Clerk, the New 
Mexico State Engineer, and appropriate building and zoning offices. The easement will 
restrict the use of the area over, within, and adjacent to the slurry wall. We wish to 
discuss the required elements of such an easement in our conference with NMOCD. 

3. With these controls in place and the support of NMOCD, we will prepare a petition to 
the WQCC for alternative abatement standards within the slurry wall area. 
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Table 1 2003 Annual Ground Waler Monitoring Report 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

Outside Slurry Wall 
MW-1 01/01/92 5,205.75 5,207.24 10.90 0 5,196.34 

06/01/92 5,205.75 5,207.24 8.40 0 5,198.84 
08/01/92 5,205.75 5,207.24 6.00 0 5,201.24 
12/01/92 5,205.75 5,207.24 8.00 0 5,199.24 
03/01/93 5,205.75 5,207.24 12.30 0 5,194.94 
05/01/93 5,205.75 5,207.24 NM 0 NM 
11/01/93 5,205.75 5,207.24 NM 0 NM 
05/01/94 5,205.75 5,207.24 NM 0 NM 
10/01/94 5,205.75 5,207.24 NM 0 NM 
05/01/95 5,205.75 5,207.24 NM 0 NM 
10/01/95 5,205.75 5,207.24 NM 0 NM 
05/01/96 5,205.75 5,207.24 NM 0 NM 
10/01/96 5,205.75 5,207.24 10.97 0 5,196.27 
06/24/97 5,205.75 5,207.24 13.58 0 5,193.66 
10/18/97 5,205.75 5,207.24 11.87 0 5,195.37 
05/05/98 5,205.75 5,207.24 16.17 0 5,191.07 
12/01/98 5,205.75 5,207.24 NM NM NM 
10/14/99 5,205.75 5,207.24 10.66 0 5,196.58 
10/01/00 5,205.75 5,207.24 NM NM NM 

MW-2 01/01/92 5,195.25 5,196.93 3.80 0 5,193.13 
06/01/92 5,195.25 5,196.93 4.40 0 5,192.53 
08/01/92 5,195.25 5,196.93 3.80 0 5,193.13 
12/01/92 5,195.25 5,196.93 2.50 0 5,194.43 
03/01/93 5,195.25 5,196.93 4.50 0 5,192.43 
05/01/93 5,195.25 5,196.93 NM 0 NM 
11/01/93 5,195.25 5,196.93 NM 0 NM 
05/01/94 5,195.25 5,196.93 NM 0 NM 
10/01/94 5,195.25 5,196.93 NM 0 NM 
05/01/95 5,195.25 5,196.93 NM 0 NM 
10/01/95 5,195.25 5,196.93 NM 0 NM 
05/01/96 5,195.25 5,196.93 NM 0 NM 
10/01/96 5,195.25 5,196.93 5.99 0 5,190.94 
06/01/97 5,195.25 5,196.93 7.51 0 5,189.42 
10/01/97 5,195.25 5,196.93 6.66 0 5,190.27 
05/05/98 5,195.25 5,196.93 8.22 0 5,188.71 
12/01/98 5,195.25 5,196.93 NM NM NM 
10/14/99 5,195.25 5,196.93 6.51 0 5,190.42 
10/01/00 5,195.25 5,196.93 NM NM NM 

MW-9 01/01/92 5,189.33 5,191.22 1.50 0 5,189.72 
06/01/92 5,189.33 5,191.22 2.30 0 5,188.92 
08/01/92 5,189.33 5,191.22 1.80 0 5,189.42 
12/01/92 5,189.33 5,191.22 0.60 0 5,190.62 
03/01/93 5,189.33 5,191.22 1.80 0 5,189.42 
05/01/93 5,189.33 5,191.22 NM 0 NM 
11/01/93 5,189.33 5,191.22 1.30 0 5,189.92 
05/01/94 5,189.33 5,191.22 NM 0 NM 
10/01/94 5,189.33 5,191.22 2.03 0 5,189.19 
05/01/95 5,189.33 5,191.22 NM 0 NM 
10/01/95 5,189.33 5,191.22 4.22 0 5,187.00 
05/01/96 5,189.33 5,191.22 NM 0 NM 
10/01/96 5,189.33 5,191.22 3.88 0 5,187.34 
06/01/97 5,189.33 5,191.22 5.59 0 5,185.63 
10/01/97 5,189.33 5,191.22 5.06 0 5,186.16 
05/05/98 5,189.33 5,191.22 5.89 0 5,185.33 
12/01/98 5,189.33 5,191.22 3.96 0 5,187.26 
10/14/99 5,189.33 5,191.22 4.82 0 5,186.40 
10/01/00 5,189.33 5,191.22 NM NM NM 
12/19/01 5,189.33 5,191.22 4.23 0 5,186.99 
12/19/02 5,189.33 5,191.22 4.20 0 5,187.02 
11/08/03 5,189.33 5,191.22 4.67 0 5,186.55 
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Table 1 2003 Annual Ground Water Monitoring Report 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

MW-10 01/01/92 5,187.47 5,189.30 1.60 0 5,187.70 
06/01/92 5,187.47 5,189.30 2.70 0 5,186.60 
08/01/92 5,187.47 5,189.30 2.90 0 5,186.40 
12/01/92 5,187.47 5,189.30 0.90 0 5,188.40 
03/01/93 5,187.47 5,189.30 1.60 0 5,187.70 
05/01/93 5,187.47 5,189.30 2.80 0 5,186.50 
11/01/93 5,187.47 5,189.30 1.80 0 5,187.50 
05/01/94 5,187.47 5,189.30 4.47 0 5,184.83 
10/01/94 5,187.47 5,189.30 2.97 0 5,186.33 
05/01/95 5,187.47 5,189.30 4.42 0 5,184.88 
10/01/95 5,187.47 5,189.30 4.60 0 5,184.70 
05/01/96 5,187.47 5,189.30 4.28 0 5,185.02 
10/01/96 5,187.47 5,189.30 4.23 0 5,185.07 
06/01/97 5,187.47 5,189.30 5.37 0 5,183.93 
10/01/97 5,187.47 5,189.30 4.90 0 5,184.40 
05/05/98 5,187.47 5,189.30 5.52 0 5,183.78 
12/01/98 5,187.47 5,189.30 3.76 0 5,185.54 
10/14/99 5,187.47 5,189.30 4.85 0 5,184.45 
10/01/00 5,187.47 5,189.30 3.93 0 5,185.37 
12/19/01 5,187.47 5,189.30 4.22 0 5,185.08 
12/19/02 5,187.47 5,189.30 3.80 0 5,185.50 
12/08/03 5,187.47 5,189.30 4.61 0 5,184.69 

MW-13 01/01/92 5,187.56 5,187.76 NM 0 NM 
06/01/92 5,187.56 5,187.76 2.80 0 5,184.96 
08/01/92 5,187.56 5,187.76 2.70 0 5,185.06 
12/01/92 5,187.56 5,187.76 1.10 0 5,186.66 
03/01/93 5,187.56 5,187.76 1.70 0 5,186.06 
05/01/93 5,187.56 5,187.76 NM 0 NM 
11/01/93 5,187.56 5,187.76 1.40 0 5,186.36 
05/01/94 5,187.56 5,187.76 NM 0 NM 
10/01/94 5,187.56 5,187.76 2.91 0 5,184.85 
05/01/95 5,187.56 5,187.76 NM 0 NM 
10/01/95 5,187.56 5,187.76 3.23 0 5,184.53 
05/01/96 5,187.56 5,187.76 NM 0 NM 
10/01/96 5,187.56 5,187.76 2.52 0 5,185.24 
06/01/97 5,187.56 5,187.76 4.08 0 5,183.68 
10/01/97 5,187.56 5,187.76 4.12 0 5,183.64 
05/05/98 5,187.56 5,187.76 4.03 0 5,183.73 
12/01/98 5,187.56 5,187.76 2.17 0 5,185.59 

Well Destroyed 10/14/99 5,187.56 5,187.76 NA 0 NA 

MW-14 01/01/92 5,190.70 5,194.47 2.10 0 5,192.37 
06/01/92 5,190.70 5,194.47 4.10 0 5,190.37 
08/01/92 5,190.70 5,194.47 4.20 0 5,190.27 
12/01/92 5,190.70 5,194.47 0.70 0 5,193.77 
03/01/93 5,190.70 5,194.47 2.20 0 5,192.27 
05/01/93 5,190.70 5,194.47 NM 0 NM 
11/01/93 5,190.70 5,194.47 1.70 0 5,192.77 
05/01/94 5,190.70 5,194.47 NM 0 NM 
10/01/94 5,190.70 5,194.47 4.27 0 5,190.20 
05/01/95 5,190.70 5,194.47 NM 0 NM 
10/01/95 5,190.70 5,194.47 8.09 0 5,186.38 
05/01/96 5,190.70 5,194.47 NM 0 NM 
10/01/96 5,190.70 5,194.47 7.52 0 5,186.95 
06/01/97 5,190.70 5,194.47 8.95 0 5,185.52 
10/01/97 5,190.70 5,194.47 8.87 0 5,185.60 
05/05/98 5,190.70 5,194.47 9.02 0 5,185.45 
12/01/98 5,190.70 5,194.47 6.74 0 5,187.73 
10/14/99 5,190.70 5,194.47 6.21 0 5,186.26 
10/01/00 5,190.70 5,194.47 7.30 Slight Sheen 5,187.17 
12/19/02 5,190.70 5,194.47 7.00 0 5,187.47 
11/08/03 5,190.70 5,194.47 8.35 0 5,186.12 
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Table 1 2003 Annual Ground Waler Monitoring Report 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

MW-15 01/01/92 5,185.40 5,188.80 0.80 0 5,188.00 
06/01/92 5,185.40 5,188.80 2.20 0 5,186.60 
08/01/92 5,185.40 5,188.80 2.40 0 5,186.40 
12/01/92 5,185.40 5,188.80 0.10 0 5,188.70 
03/01/93 5,185.40 5,188.80 0.60 0 5,188.20 
05/01/93 5,185.40 5,188.80 NM 0 NM 
11/01/93 5,185.40 5,188.80 0.60 0 5,188.20 
05/01/94 5,185.40 5,188.80 NM 0 NM 
10/01/94 5,185.40 5,188.80 1.86 0 5,186.94 
05/01/95 5,185.40 5,188.80 NM 0 NM 
10/01/95 5,185.40 5,188.80 5.79 0 5,183.01 
05/01/96 5,185.40 5,188.80 NM 0 NM 
10/01/96 5,185.40 5,188.80 5.32 0 5,183.48 
06/01/97 5,185.40 5,188.80 6.07 0 5,182.73 
10/01/97 5,185.40 5,188.80 5.57 0 5,183.23 
05/05/96 5,185.40 5,188.80 5.53 0 5,183.27 
12/01/98 5,185.40 5,188.80 4.39 0 5,184.41 
10/14/99 5,185.40 5,188.80 5.86 0 5,182.94 
10/01/00 5,185.40 5,188.80 NM NM NM 

MW-16 01/01/92 5,193.74 5,194.98 3.40 0 5,191.58 
06/01/92 5,193.74 5,194.98 4.50 0 5,190.48 
08/01/92 5,193.74 5,194.98 3.30 0 5,191.68 
12/01/92 5,193.74 5,194.98 1.90 0 5,193.08 
03/01/93 5,193.74 5,194.98 4.00 0 5,190.98 
05/01/93 5,193.74 5,194.98 NM 0 NM 
11/01/93 5,193.74 5,194.98 3.00 0 5,191.98 
05/01/94 5,193.74 5,194.98 NM 0 NM 
10/01/94 5,193.74 5,194.98 4.53 0 5,190.45 
05/01/95 5,193.74 5,194.98 NM 0 NM 
10/01/95 5,193.74 5,194.98 6.03 0 5,188.95 
05/01/96 5,193.74 5,194.98 NM 0 NM 
10/01/96 5,193.74 5,194.98 7.61 0 5,187.37 
06/01/97 5,193.74 5,194.98 7.72 0 5,187.26 
10/01/97 5,193.74 5,194.98 7.20 0 5,187.78 
05/05/98 5,193.74 5,194.98 8.36 0 5,186.62 
12/01/98 5,193.74 5,194.98 5.58 0 5,189.40 
10/14/99 5,193.74 5,194.98 6.72 0 5,188.26 
10/01/00 5,193.74 5,194.98 5.76 0 5,189.22 
12/19/01 5,193.74 5,194.98 5.85 0 5,189.13 
12/19/02 5,193.74 5,194.98 5.95 0 5,189.03 
11/08/03 5,193.74 5,194.98 8.43 0 5,186.55 

MW-18 01/01/92 5,199.14 5,201.75 NM 0 NM 
06/01/92 5,199.14 5,201.75 7.10 0 5,194.65 
08/01/92 5,199.14 5,201.75 5.00 0 5,196.75 
12/01/92 5,199.14 5,201.75 4.50 0 5,197.25 
03/01/93 5,199.14 5,201.75 6.70 0 5,195.05 
05/01/93 5,199.14 5,201.75 7.10 0 5,194.65 
11/01/93 5,199.14 5,201.75 5.20 0 5,196.55 
05/01/94 5,199.14 5,201.75 9.58 0 5,192.17 
10/01/94 5,199.14 5,201.75 8.60 0 5,193.15 
05/01/95 5,199.14 5,201.75 11.82 0 5,189.93 
10/01/95 5,199.14 5,201.75 10.69 0 5,191.06 
05/01/98 5,199.14 5,201.75 11.81 0 5,189.94 
10/01/96 5,199.14 5,201.75 10.35 0 5,191.40 
06/01/97 5,199.14 5,201.75 12.46 0 5,189.29 
10/01/97 5,199.14 5,201.75 11.96 0 5,189.79 
05/05/98 5,199.14 5,201.75 13.72 0 5,188.03 
12/01/98 5,199.14 5,201.75 10.37 0 5,191.38 
10/14/99 5,199.14 5,201.75 11.51 Slight Sheen 5,190.24 
10/01/00 5,199.14 5,201.75 10.48 Slight Sheen 5,191.27 
12/19/01 5,199.14 5,201.75 10.61 Slight Sheen 5,191.14 
12/19/02 5,199.14 5,201.75 11.10 0 5,190.65 
11/08/03 5,199.14 5,201.75 11.30 0 5,190.45 
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Table 1 2003 Annual Ground Water Monitoring Report 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

MW-19 01/01/92 5188.58 5189.54 1.00 0 5,188.54 
06/01/92 5188.58 5189.54 2.00 0 5,187.54 
08/01/92 5188.58 5189.54 1.90 0 5,187.64 
12/01/92 5188.58 5189.54 0.30 0 5,189.24 
03/01/93 5188.58 5189.54 1.20 0 5,188.34 
05/01/93 5188.58 5189.54 2.20 0 5,187.34 
11/01/93 5188.56 5189.54 1.00 0 5,188.54 
05/01/94 5188.58 5189.54 3.43 0 5,186.11 
10/01/94 5188.58 5189.54 2.48 0 5,187.06 
05/01/95 5188.58 5189.54 3.50 0 5,186.04 
10/01/95 5188.58 5189.54 3.44 0 5,186.10 
05/01/96 5188.58 5189.54 3.42 0 5,186.12 
10/01/96 5188.58 5189.54 2.97 0 5,186.57 
06/01/97 5188.58 5189.54 4.51 0 5,185.03 
10/01/97 5188.58 5189.54 3.99 0 5,185.55 
05/05/98 5186.58 5189.54 4.62 0 5,184.92 
12/01/98 5188.58 5189.54 2.68 0 5,186.86 
10/14/99 5188.56 5189.54 3.70 0 5,185.84 
10/01/00 5188.58 5189.54 2.84 0 5,186.70 
12/19/01 5188.58 5189.54 5.05 0 5,184.49 
12/19/02 5188.58 5189.54 5.09 0 5,184.45 
11/08/03 5188.58 5189.54 3.54 5,186.00 

MW-20 01/01/92 5,190.10 5,191.05 2.60 0 5,188.45 
06/01/92 5,190.10 5,191.05 3.50 0 5,187.55 
08/01/92 5,190.10 5,191.05 3.50 0 5,187.55 
12/01/92 5,190.10 5,191.05 1.80 0 5,189.25 
03/01/93 5,190.10 5,191.05 2.70 0 5,188.35 
05/01/93 5,190.10 5,191.05 3.70 0 5,187.35 
11/01/93 5,190.10 5,191.05 2.60 0 5,188.45 
05/01/94 5,190.10 5,191.05 5.76 0 5,185.29 
10/01/94 5,190.10 5,191.05 3.83 0 5,187.22 
05/01/95 5,190.10 5,191.05 4.78 0 5,186.27 
10/01/95 5,190.10 5,191.05 4.71 0 5,186.34 
05/01/96 5,190.10 5,191.05 4.57 0 5,186.48 
10/01/96 5,190.10 5,191.05 4.35 0 5,186.70 
06/01/97 5,190.10 5,191.05 5.65 0 5,185.40 
10/01/97 5,190.10 5,191.05 5.15 0 5,185.90 
05/05/98 5,190.10 5,191.05 5.73 0 5,185.32 
12/01/98 5,190.10 5,191.05 4.05 0 5,187.00 
10/14/99 5,190.10 5,191.05 5.10 0 5,185.95 
10/01/00 5,190.10 5,191.05 4.11 Sheen 5,186.94 
12/19/01 5,190.10 5,191.05 4.45 0 5,186.60 
12/19/02 5,190.10 5,191.05 4.23 0 5,186.82 
11/08/03 5,190.10 5,191.05 4.80 0 5,186.25 

MW-21 01/01/92 5,193.62 5,194.81 2.80 0 5,192.01 
06/01/92 5,193.62 5,194.81 4.30 0 5,190.51 
08/01/92 5,193.62 5,194.81 4.60 0 5,190.21 
12/01/92 5,193.62 5,194.81 2.20 0 5,192.61 
03/01/93 5,193.62 5,194.81 3.20 0 5,191.61 
05/01/93 5,193.62 5,194.81 4.70 0 5,190.11 
11/01/93 5,193.62 5,194.81 3.30 0 5,191.51 
05/01/94 5,193.62 5,194.81 6.00 0 5,188.81 
10/01/94 5,193.62 5.194.81 5.04 0 5,189.77 
05/01/95 5,193.62 5,194.81 6.29 0 5,188.52 
10/01/95 5,193.62 5,194.81 6.22 0 5,188.59 
05/01/96 5,193.62 5,194.81 6.22 0 5,188.59 
10/01/96 5,193.62 5,194.81 5.71 0 5,189.10 
06/01/97 5,193.62 5,194.81 6.73 0 5,188.08 
10/01/97 5,193.62 5,194.81 6.92 0 5,187.89 
05/05/98 5,193.62 5,194.81 7.45 0 5,187.36 
12/01/98 5,193.62 5,194.81 NM NM NM 
10/14/99 5,193.62 5,194.81 6.64 0 5,188.17 
10/01/00 5,193.62 5,194.81 4.99 0 5,189.82 
12/19/01 5,193.62 5,194.81 4.72 0 5,190.09 
12/19/02 5,193.62 5,194.81 5.50 0 5,189.31 
11/08/03 5,193.62 5,194.81 6.50 0 5,188.31 
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Table 1 2003 Annual Ground Water Monitoring Report 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

Inside Slurry Wall 

MW-17 01/01/92 5,193.43 5,195.91 NM 0 NM 
06/01/92 5,193.43 5,195.91 3.70 0 5,192.21 
08/01/92 5,193.43 5,195.91 3.40 0 5,192.51 
12/01/92 5,193.43 5,195.91 2.10 0 5,193.81 
03/01/93 5,193.43 5,195.91 3.10 0 5,192.81 
05/01/93 5,193.43 5,195.91 3.90 0 5,192.01 
11/01/93 5,193.43 5,195.91 2.90 0 5,193.01 
05/01/94 5,193.43 5,195.91 5.71 0 5,190.20 
10/01/94 5,193.43 5,195.91 5.47 0 5,190.44 
05/01/95 5,193.43 5,195.91 8.30 0 5,187.61 
10/01/95 5,193.43 5,195.91 8.29 0 5,187.62 
05/01/96 5,193.43 5,195.91 8.11 0 5,187.80 
10/01/96 5,193.43 5,195.91 8.02 0 5,187.89 
06/01/97 5,193.43 5,195.91 9.32 0 5,186.59 
10/01/97 5,193.43 5,195.91 9.48 0 5,186.43 
05/05/98 5,193.43 5,195.91 9.42 0.01 5,186.49 
12/01/98 5,193.43 5,195.91 7.37 Sheen 5,188.54 
10/14/99 5,193.43 5,195.91 9.45 0.00 5,186.46 
10/01/00 5,193.43 5,195.91 8.12 Sheen 5,187.79 
12/19/01 5,193.43 5,195.91 8.10 0.00 5,187.81 
12/19/02 5,193.43 5,195.91 8.00 0.00 5,187.91 
11/08/03 5,193.43 5,195.91 9.15 0.00 5,186.76 

MW-22 01/01/92 5,194.58 5,195.86 4.50 0 5,191.36 
06/01/92 5,194.58 5,195.86 5.30 0 5,190.56 
08/01/92 5,194.58 5,195.86 4.70 0 5,191.16 
12/01/92 5,194.58 5,195.86 3.50 0 5,192.36 
03/01/93 5,194.58 5,195.86 5.00 0 5,190.86 
05/01/93 5,194.58 5,195.86 5.70 0 5,190.16 
11/01/93 5,194.58 5,195.86 4.40 0 5,191.46 
05/01/94 5,194.58 5,195.86 7.62 0 5,188.24 
10/01/94 5,194.58 5,195.86 7.18 0 5,186.68 
05/01/95 5,194.58 5,195.86 7.64 0 5,188.22 
10/01/95 5,194.58 5,195.86 7.16 0 5,188.70 
05/01/96 5,194.58 5,195.86 7.51 0 5,188.35 
10/01/96 5,194.58 5,195.86 6.89 0 5,188.97 
06/01/97 5,194.58 5,195.86 8.16 0 5,187.70 
10/01/97 5,194.58 5,195.86 8.06 0.03 5,187.80 
05/05/98 5,194.58 5,195.86 9.02 0.01 5,186.84 
12/01/98 5,194.58 5,195.86 6.52 Sheen 5,189.34 
10/14/99 5,194.58 5,195.86 7.75 Slight Sheen 5,188.11 
10/01/00 5,194.58 5,195.86 6.90 Sheen 5,188.96 
12/19/01 5,194.58 5,195.86 7.00 0.00 5,188.86 
12/19/02 5,194.58 5,195.86 7.05 0.00 5,188.81 
11/08/03 5,194.58 5,195.86 7.62 0.00 5,188.24 

P-1 01/01/92 5,195.74 5,197.66 NM 0 NM 
06/01/92 5,195.74 5,197.66 5.40 0 5,192.26 
08/01/92 5,195.74 5,197.66 4.20 0 5,193.46 
12/01/92 5,195.74 5,197.66 3.30 0 5,194.36 
03/01/93 5,195.74 5,197.66 5.50 0 5,192.16 
05/01/93 5,195.74 5,197.66 6.10 0 5,191.56 
11/01/93 5,195.74 5,197.66 4.40 0 5,193.26 
05/01/94 5,195.74 5,197.66 7.21 0 5,190.45 
10/01/94 5,195.74 5,197.66 7.57 0 5,190.09 
05/01/95 5,195.74 5,197.66 8.62 0 5,189.04 
10/01/95 5,195.74 5,197.66 7.82 0 5,189.84 
05/01/96 5,195.74 5,197.66 8.54 0.01 5,189.12 
10/01/96 5,195.74 5,197.66 7.43 0 5,190.23 
06/01/97 5,195.74 5,197.66 9.29 0.01 5,188.37 
10/01/97 5,195.74 5,197.66 8.91 0.01 5,188.75 
05/05/98 5,195.74 5,197.66 9.87 0.01 5,187.79 
12/01/98 5,195.74 5,197.66 NM NM NM 
10/01/99 5,195.74 5,197.66 NM NM NM 
10/01/00 5,195.74 5,197.66 NM NM NM 
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Table 1 2003 Annual Ground Water Monitoring Report 

Well Ground Datum Depth to Free Product Corrected 
ID Date Elevation (feet) Elevation (feet) Water (feet) Thickness (feet) Elevation (ft) 

P-2 01/01/92 5,190.50 5,192.32 NM 0 NM 
06/01/92 5,190.50 5,192.32 3.10 0 5,189.22 
08/01/92 5,190.50 5,192.32 2.30 0 5,190.02 
12/01/92 5,190.50 5,192.32 1.00 0 5,191.32 
03/01/93 5,190.50 5,192.32 2.20 0 5,190.12 
05/01/93 5,190.50 5,192.32 3.10 0 5,189.22 
11/01/93 5,190.50 5,192.32 1.90 0 5,190.42 
05/01/94 5,190.50 5,192.32 4.20 0 5,188.12 
10/01/94 5,190.50 5,192.32 4.81 0 5,187.51 
05/01/95 5,190.50 5,192.32 5.30 0 5,187.02 
10/01/95 5,190.50 5,192.32 4.86 0 5,187.46 
05/01/96 5,190.50 5,192.32 5.04 0 5,187.28 
10/01/96 5,190.50 5,192.32 4.53 0 5,187.79 
06/01/97 5,190.50 5,192.32 6.04 0 5,186.28 
10/01/97 5,190.50 5,192.32 5.69 0 5,186.63 
05/05/98 5,190.50 5,192.32 9.96 0.01 5,182.36 
12/01/98 5,190.50 5,192.32 NM NM NM 
10/14/99 5,190.50 5,192.32 NM NM NM 
10/01/00 5,190.50 5,192.32 NM NM NM 

P-3 01/01/92 5,191.44 5,193.21 NM 0 NM 
06/01/92 5,191.44 5,193.21 3.40 0 5,189.81 
08/01/92 5,191.44 5,193.21 3.60 0 5,189.61 
12/01/92 5,191.44 5,193.21 1.60 0 5,191.61 
03/01/93 5,191.44 5,193.21 2.60 0 5,190.61 
05/01/93 5,191.44 5,193.21 3.60 0 5,189.61 
11/01/93 5,191.44 5,193.21 2.60 0 5,190.61 
05/01/94 5,191.44 5,193.21 4.86 0 5,188.35 
10/01/94 5,191.44 5,193.21 5.77 0 5,187.44 
05/01/95 5,191.44 5,193.21 5.94 0 5,187.27 
10/01/95 5,191.44 5,193.21 5.88 0 5,187.33 
05/01/96 5,191.44 5,193.21 5.66 0 5,187.55 
10/01/96 5,191.44 5,193.21 5.62 0 5,187.59 
06/01/97 5,191.44 5,193.21 7.17 0 5,186.04 
10/01/97 5,191.44 5,193.21 6.67 0 5,186.54 
05/05/98 5,191.44 5,193.21 6.94 0 5,186.27 
12/01/98 5,191.44 5,193.21 NM NM NM 
10/14/99 5,191.44 5,193.21 NM NM NM 
10/01/00 5,191.44 5,193.21 NM NM NM 

P-4 01/01/92 5,197.06 5,198.82 NM 0 NM 
06/01/92 5,197.06 5,198.82 7.00 0 5,191.82 
08/01/92 5,197.06 5,198.82 6.20 0 5,192.62 
12/01/92 5,197.06 5,198.82 5.10 0 5,193.72 
03/01/93 5,197.06 5,198.82 7.10 0 5,191.72 
05/01/93 5,197.06 5,198.82 7.60 0 5,191.22 
11/01/93 5,197.06 5,198.82 6.10 0 5,192.72 
05/01/94 5,197.06 5,198.82 8.09 0 5,190.73 
10/01/94 5,197.06 5,198.82 8.93 0.28 5,189.89 
05/01/95 5,197.06 5,198.82 9.85 0 5,188.97 
10/01/95 5,197.06 5,198.82 9.13 0 5,189.69 
05/01/96 5,197.06 5,198.82 9.73 0 5,189.09 
10/01/96 5,197.06 5,198.82 8.79 0 5,190.03 
06/01/97 5,197.06 5,198.82 9.88 0 5,188.94 
10/01/97 5,197.06 5,198.82 9.90 0 5,188.92 
05/05/98 5,197.06 5,198.82 6.46 0 5,192.36 
12/01/98 5,197.06 5,198.82 NM NM NM 
10/14/99 5,197.06 5,198.82 NM NM NM 
10/01/00 5,197.06 5,198.82 NM NM NM 

Notes: NM = Not Measured 
NA = Not Applicable, Well Destroyed 
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Table 2 
Water Quality Monitoring Results 

2003 Annual Ground Waler Monitoring Report 

1 I l l l 
Table 2 Summary of Groundwater Quality Monitoring Results 

(Since Installation of Slurry Wall) 
Former Maverik Refinery - Kirtland, New Mexico 

Total 
Location Date DCA B E X T BTEX PH SC 

Within Slurry Wall ug/L ug/L ug/L ug/L ug/L ug/L US 
MW-1? 9/13/90 360 11000.0 1,160 13,000 15,000 40160.0 7.01 2500 

3/18/91 400 11000.0 1,900 15,000 10,000 37900.0 7.04 2700 

6/13/91 420 9800.0 1,800 16,000 6,300 33900.0 7.04 2650 
1/20/92 MSG MSG MSG MSG MSG 0.0 MSG MSG 

6/9/92 45 9240.0 1,150 7,190 7,580 25160.0 7.26 2730 

8/19/92 27 7710.0 669 5,130 1.920 15429.0 7.23 2810 

12/16/92 17.3 7990.0 638 4,600 4,740 17968.0 7.54 2970 
3/30/93 16.8 13800.0 1,110 6,930 6,830 28670.0 7.37 2610 
5/23/93 12.5 13700.0 993 10,530 6,360 31583.0 7.33 2470 

11/29/93 30.9 8590.0 636 4,880 2,820 16926.0 7.39 2360 
5/25/94 8.3 10900.0 823 5,660 4,340 21723.0 7.30 2830 
10/2/94 4.9 5130.0 409 2,818 1,160 9517.0 7.04 2470 

Duplicate 10/2/94 < 1 2070.0 350 2,013 807 5240.0 7.04 2470 

5/17/95 < 10 9320.0 694 3,782 2,510 16306.0 7.49 2480 

Duplicate 5/17/95 < 10 12800.0 944 5.710 4,460 23914.0 7.49 2480 

•• 10/18/95 2.3 3000.0 244 1,079 464 4787.0 7.09 2430 

5/1/96 2.2 7700.0 530 1,800 1,200 11230.0 7.20 2280 

Duplicate 5/1/96 <5 7300.0 490 1,800 1,200 10790.0 7.20 2280 

10/20/96 <5 3600.0 290 1,500 880 6270.0 7.50 2290 
6/24/97 <0.5 5500.0 23 180 51 5754.0 7.52 2550 

10/28/97 <5 590.0 140 1.300 920 2950.0 7.42 2310 
Duplicate 10/28/97 <5 490.0 95 930 680 2195.0 7.42 2310 

5/5/98 NS NS NS NS NS 0.0 NS NS 
Duplicate 12/9/98 180 4000.0 870 4,500 970 10340.0 7.57 1160 

12/9/98 <10 2300.0 370 1,300 44 4014.0 7.57 1160 

10/14/99 <5 440.0 110 930 140 1620.0 7.64 2030 
10/27/00 <5 500.0 180 1,600 57 2337.0 7.50 1920 

12/19/01 ND 6200.0 1,900 17,200 6,000 31300.0 7.61 1713 
12/19/02 ND 4200.0 1,700 13,000 1,900 20800.0 NS 2186 

11/8/03 ND 420.0 87 1,060 120 1687.0 NS 2145 

MW-22 Sep 13-14. 1990 7,200 21000.0 1,100 8,300 20,000 50400.0 7.00 1500 

Mar 18-19,1991 2.200 17000.0 910 6.600 9,500 34010.0 6.87 1900 

Jun 13,1991 3,600 15000.0 760 3,000 3,200 21960.0 7.06 1700 

Jan 20-21,1992 5,400 36000.0 1,900 13,500 27,000 78400.0 6.86 1600 
Jun 9 & 12, 1992 3,170 21200.0 1,040 5,730 7,540 35510.0 7.13 1690 

Aug 19-20-1992 568 20500.0 588 3,260 4,610 28978.0 7.28 1545 
Dec 16,1992 908 12100.0 514 3,254 4,220 20088.0 7.43 1506 
Mar 30,1993 1.930 29800.0 1,170 7,030 14,100 52100.0 7.26 1408 
May 23,1993 28 17000.0 1,100 6,150 6,520 30770.0 7.61 6550 

Nov 29-30, 1993 2,780 18400.0 1,150 7,300 8,480 35330.0 8.01 1610 

May 25,1994 379 9340.0 845 3,725 2,250 16160.0 7.15 1505 

Oct 2-3, 1994 566 10500.0 1,390 8,350 5,890 26130.0 7.24 1710 
May 17,1995 62 7510.0 1,000 6,520 1,750 16780.0 7.15 1517 

Duplicate May 17,1995 67 9020.0 1,230 7,310 2,620 20180.0 7.15 1517 
Duplicate ** Oct 18-19,1995 42 5700.0 1,580 9,000 2,430 18710.0 7.25 1820 

•* Oct 18-19, 1995 < 1 5120.0 1,540 8.320 2,130 17110.0 7.25 1820 

May 1-2,1996 37 4600.0 1,300 10,000 410 16310.0 7.30 1325 
Oct 20, 1996 38 880.0 710 4,100 250 5940.0 7.49 1505 
June 24,1997 24 4300.0 510 5,500 580 10890.0 7.31 1280 

Duplicate June 24,1997 21 5800.0 750 7,300 930 14780.0 7.31 1280 
October 18,1997 NS NS NS NS NS 0.0 NS NS 
May 5,1998 12 3300.0 610 3,400 300 7610.0 7.61 1290 

Duplicate May 5,1998 14 3500.0 630 3,600 310 8040.0 7.61 1290 
Dec. 9,1998 190 3700.0 720 4,000 910 9330.0 7.40 1500 
Oct. 14,1999 <5 580.0 150 820 210 1760.0 7.72 1840 

Duplicate Oct. 14, 1999 <5 730.0 180 1000 270 2180.0 7.72 1840 
Oct. 27, 2000 <10 210.0 220 830 120 1380.0 7.70 1610 

Dec. 19,2001 ND 410.0 120 470 19 1019.0 7.50 1620 
December 19, 2002 ND 1200.0 220 640 30 2090.0 NS 708 

November 8, 2003 ND 330.0 200 222 20 772.0 NS 1630 
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Table 2 
Water Quality Monitoring Results 

2003 Annual Ground Waler Monitoring Report 

1 I l l l 
Table 2 Summary of Groundwater Quality Monitoring Results 

(Since Installation of Slurry Wall) 
Former Maverik Refinery - Kirtland, New Mexico 

Total 
Location Date DCA B E X T BTEX PH SC 

0.0 

P-1 May 23,1993 < 1 4110.0 361 2,522 18.8 7011.8 7.04 2290 

Nov 29-30, 1993 < 1 3580.0 506 3,215 10.2 7311.2 7.22 1460 
May 25, 1994 NS NS NS NS NS 0.0 NS NS 

Oct 2-3, 1994 < 1 8.9 1.9 11.8 < 1 22.6 7.04 2210 

May 17,1995 NS NS NS NS NS 0.0 NS NS 

Oct 18-19, 1995 NS NS NS NS NS 0.0 NS NS 

May 1-2,1998 NS NS NS NS NS 0.0 NS NS 
Oct 20, 1998 NS NS NS NS NS 0.0 NS NS 

June 24,1997 NS NS NS NS NS 0.0 NS NS 

October 18,1997 NS NS NS NS NS 0.0 NS NS 

May 5,1998 NS NS NS NS NS 0.0 NS NS 

Dec. 9,1998 NS NS NS NS NS 0.0 NS NS 

Oct. 14, 1999 NS NS NS NS NS 0.0 NS NS 

Oct. 27, 2000 NS NS NS NS NS 0.0 NS NS 

P-2 May 23,1993 3.2 5.2 < 1 < 1 < 1 5.2 7.36 3910 

Nov 29-30, 1993 < 1 < 1 < 1 < 1 < 1 0.0 7.92 3540 

May 25,1994 1.3 < 1 < 1 < 1 < 1 0.0 7.41 3980 

Oct 2-3, 1994 3.6 < 1 < 1 < 1 < 1 0.0 7.12 3480 

May 17,1995 NS NS NS NS NS 0.0 NS NS 
Oct 18-19,1995 NS NS NS NS NS 0.0 NS NS 
May 1-2, 1998 0.8 <0.5 <0.5 <0.5 <0.5 0.0 7.40 2980 

Oct 20, 1996 NS NS NS NS NS 0.0 NS NS 
June 24,1997 NS NS NS NS NS 0.0 NS NS 

October 18,1997 NS NS NS NS NS 0.0 NS NS 
May 5,1998 NS NS NS NS NS 0.0 NS NS 

Dec. 9,1998 NS NS NS NS NS 0.0 NS NS 
Oct. 14,1999 NS NS NS NS NS 0.0 NS NS 

Oct. 27. 2000 NS NS NS NS NS 0.0 NS NS 

P-3 May 23,1993 10.6 <• 1 < 1 < 1 < 1 0.0 7.24 11160 

Nov 29-30,1993 11.5 < 1 < 1 < 1 < 1 0.0 7.31 9140 

May 25, 1994 12.1 < 1 < 1 < 1 < 1 0.0 7.28 8070 

Oct 2-3,1994 12.6 < 1 < 1 < 1 < 1 0.0 7.06 5550 

May 17,1995 NS NS NS NS NS 0.0 NS NS 
Oct 18-19, 1995 NS NS NS NS NS 0.0 NS NS 

May 1-2.1996 3.4 <0.5 <0.5 <0.5 <0.5 0.0 7.40 4280 

Oct 20,1996 NS NS NS NS NS 0.0 NS NS 

June 24,1997 NS NS NS NS NS 0.0 NS NS 
October 18,1997 NS NS NS NS NS 0.0 NS NS 

May 5,1998 NS NS NS NS NS 0.0 NS NS 
Dec. 9, 1998 NS NS NS NS NS 0.0 NS NS 

Oct. 14, 1999 NS NS NS NS NS 0.0 NS NS 
Oct. 27, 2000 NS NS NS NS NS 0.0 NS NS 

P-4 May 23, 1993 8.3 6690.0 559 6,260 4,090 17599.0 NA NA 
Nov 29-30, 1993 2.1 6400.0 900 7,700 4,420 19420.0 NA NA 

May 25,1994 NS NS NS NS NS 0.0 NS NS 
Oct 2-3, 1994 NS NS NS NS NS 0.0 NS NS 

May 17,1995 NS NS NS NS NS 0.0 NS NS 
Oct 18-19, 1995 NS NS NS NS NS 0.0 NS NS 
May 1-2,1998 NA NA NA NA NA 0.0 6.60 1621 

Oct 20,1996 NS NS NS NS NS 0.0 NS NS 
June 24,1997 NS NS NS NS NS 0.0 NS NS 

October 18, 1997 NS NS NS NS NS 0.0 NS NS 
May 5, 1998 NS NS NS NS NS 0.0 NS NS 

Dec. 9,1998 NS NS NS NS NS 0.0 NS NS 

Oct. 14,1999 NS NS NS NS NS 0.0 NS NS 

Oct. 27, 2000 NS NS NS NS NS 0.0 NS NS 
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Table 2 
Water Quality Monitoring Results 

Table 2 Summary of Groundwater Quality Monitoring Results 
(Since Installation of Slurry Wall) 
Former Maverik Refinery - Kirtland, New Mexico 

Total 
Location Date DCA B E X T BTEX PH SC 

On Site 0.0 
MW-10 Sep 13-14,1990 1.4 <0.5 <0.5 < 1 <0.5 0.0 6.95 1550 

Mar 18-19,1991 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.29 1700 
Jun 13,1991 NA NA NA NA NA 0.0 NA NA 
Jan 20-21,1992 <5 <5 <5 <5 <5 0.0 7.31 1840 
Jun9& 12, 1992 1.6 < 1 < 1 < 1 < 1 0.0 7.65 1400 
Aug 19-20-1992 < 1 < 1 < 1 < 1 < 1 0.0 7.85 1160 
Dec 16,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.64 6110 
Mar 30,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.22 9060 
May 23,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.93 2320 
Nov 29-30, 1993 < 1 < 1 < 1 < 1 < 1 0.0 7.73 1320 
May 25,1994 < 1 < 1 < 1 < 1 < 1 0.0 7.75 1335 
Oct 2-3, 1994 < 1 < 1 < 1 < 1 < 1 0.0 7.56 1159 
May 17,1995 < 1 < 1 < 1 < 1 < 1 0.0 7.64 1695 
Oct 18-19,1995 < 1 < 1 < 1 < 1 < 1 0.0 7.41 1453 
May 1-2,1996 1.0 <0.5 <0.5 <0.5 <0.5 0.0 7.70 1288 
Oct 20,1996 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.69 1310 
June 24,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.63 2520 
October 20,1997 0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.61 1585 
May 5,1998 1.0 <0.5 <0.5 <0.5 <0.5 0.0 7.60 1608 
Dec. 9,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.64 1290 
Oct. 14, 1999 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.68 1650 
Oct. 27. 2000 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.50 1470 

December 19, 2001 ND ND ND ND ND ND 7.28 1409 
December 19, 2002 ND ND ND ND ND ND NS 1594 
November 8, 2003 ND ND ND , ND ND ND NS 1631 

0.0 
MW-18 Sep 13-14,1990 < 1 17.0 84.0 880 < 12 981.0 7.00 1500 

Mar 18-19,1991 < 1 28.0 85.0 770 < 12 881.0 7.24 1200 
Jun 13,1991 < 1 <25 78.0 930 <25 1008.0 6.77 1200 
Jan 20-21,1992 MSG MSG MSG MSG MSG 0.0 MSG MSG 
Jun 9 & 12,1992 < 1 313.0 200 1,710 1.1 2224.1 7.07 1480 
Aug 19-20-1992 < 1 527.0 258 2.075 10.8 2870.8 7.26 2100 
Dec 16, 1992 <25 294.0 224 1,460 <25 1978.0 7.31 1930 
Mar 30,1993 < 1 117.0 98.0 226 8.0 447.0 7.07 2780 
May 23,1993 < 1 73.0 31.2 259 < 1 363.2 7.15 2220 
Nov 29-30, 1993 < 1 337.0 261 1,352 4.9 1954.9 7.00 1870 
May 25,1994 < 1 51.0 7.0 99 10.0 167.0 7.00 1510 
Oct 2-3. 1994 < 1 210.0 46.0 483 10.9 749.7 7.10 1530 
May 17,1995 < 1 128.0 10.4 274 < 1 412.4 6.84 1370 
Oct 18-19,1995 < 1 118.0 20.0 296 12.2 446.6 7.03 1299 
May 1-2,1996 <0.5 48.0 3.4 150 0.5 201.9 7.00 1270 
Oct 20, 1996 <0.5 37.0 14.0 110 11.0 172.0 7.50 1314 

Duplicate Oct 20, 1996 <0.5 33.0 12.0 120 0.8 165.8 7.50 1314 
June 24,1997 <0.5 130.0 15.0 200 <0.5 345.0 6.98 1399 
October 20,1997 <0.5 55.0 19.0 150 0.5 224.5 6.99 1280 
May 5.1998 <0.5 16.0 <0.5 2.1 <0.5 18.1 6.84 1374 
Dec. 9,1998 <2.5 44.0 21 <2.5 <2.5 65.0 7.04 1438 
Oct. 14,1999 0.50 33.0 11 60 4 108.0 7.13 1550 
Oct. 27, 2000 0.90 9.5 <0.5 8.9 <0.5 6.9 6.90 3400 
Dec. 19, 2001 ND 4.2 ND ND ND 4.2 6.89 3300 

December 19,2002 ND ND ND ND ND ND NS 636 
November 8, 2003 ND 1.4 ND ND ND 1.4 NS 0.0063 

MW-19 Sep 13-14,1990 45 <0.5 1.1 1.9 <0.5 3.0 6.95 3000 
Mar 18-19,1991 35 <0.5 <0.5 <0.5 <0.5 0.0 7.22 2500 
Jun 13,1991 44 <0.5 5.9 <0.5 <0.5 5.9 7.10 2400 
Jan 20-21,1992 14 <5 <5 <5 <5 0.0 7.66 460 
Jun 9 & 12,1992 11.4 < 1 < 1 < 1 < 1 0.0 7.76 1970 
Aug 19-20-1992 9.0 < 1 < 1 < 1 < 1 0.0 7.72 1320 
Dec 18,1992 6.6 < 1 < 1 < 1 < 1 0.0 7.70 1620 
Mar 30.1993 2.4 < 1 < 1 < 1 < 1 0.0 7.74 1750 
May 23,1993 7.9 < 1 < 1 < 1 < 1 0.0 7.73 1630 
Nov 29-30, 1993 6.6 < 1 < 1 < 1 < 1 0.0 7.78 1380 
May 25, 1994 8.0 < 1 < 1 < 1 < 1 0.0 7.65 1762 
Oct 2-3, 1994 7.9 < 1 < 1 < 1 < 1 0.0 7.44 1258 
May 17,1995 8.6 < 1 < 1 < 1 < 1 0.0 7.52 1624 
Oct 18-19, 1995 8.8 < 1 < 1 < 1 < 1 0.0 7.31 1411 
May 1-2,1996 8.6 <0.5 <0.5 <0.S <0.5 0.0 7.50 1361 
Oct 20,1996 4.0 <0.5 <0.5 <0.5 <0.5 0.0 7.62 1340 
June 24,1997 3.0 <0.5 <0.5 <0.5 <0.5 0.0 7.52 1573 
October 20,1997 2.2 <0.5 <0.5 <0.5 <0.5 0.0 7.53 1346 
May 5,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.40 1672 
Dec. 9, 1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.58 1381 
Oct 14,1999 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.62 2000 
Oct 27, 2000 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.40 1490 

December 19. 2001 ND ND ND ND ND ND 7.41 1420 
December 19, 2002 ND ND ND ND ND ND NS 1608 
November 8, 2003 ND ND ND ND ND ND NS 1661 

0.0 
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Table 2 
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Table 2 Summary of Groundwater Quality Monitoring Results 

(Since Installation of Slurry Wall) 
Former Maverik Refinery - Kirtland, New Mexico 

Total 
Location Date DCA B E X T BTEX PH SC 

MW-20 Sep 13-14,1990 < 1 <0.5 <0.5 < 1 <0.5 0.0 7.01 1350 

Mar 18-19,1991 2.0 <0.5 <0.5 0.7 <0.5 0.7 7.39 3000 

Jun 13,1991 NA NA NA NA NA 0.0 NA NA 

Jan 20-21,1992 <5 <5 <5 <5 <5 0.0 7.54 3750 

Jun 9 & 12,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.62 1600 

Aug 19-20-1992 < 1 < 1 < 1 < 1 < 1 0.0 6.97 1310 

Dec 16,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.87 1340 

Mar 30,1993 2.1 < 1 < 1 < 1 < 1 0.0 7.10 6740 

May 23,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.86 1430 

Nov 29-30,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.69 1230 

May 25,1994 < 1 < 1 < 1 < 1 < 1 0.0 7.38 1292 

Oct 2-3, 1994 < 1 < 1 < 1 < 1 < 1 0.0 7.57 1308 

May 17,1995 < 1 < 1 < 1 < 1 < 1 0.0 7.65 1434 

Oct 18-19, 1995 < 1 < 1 < 1 < 1 < 1 0.0 7.35 1525 

May 1-2,1996 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.50 1417 

Oct 20,1996 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.18 1545 

June 24,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.48 1540 
October 20,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.01 1452 

May 5,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.44 1890 

Dec. 9,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.65 1153 

Oct. 14,1999 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 8.01 1600 

Oct. 27, 2000 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.60 14840 

Dec. 19, 2001 ND ND ND ND ND ND 7.51 1695 

December 19,2002 ND ND ND ND ND ND NS 1223 

November 8, 2003 ND ND ND ND ND ND NS 0.01751 
0.0 

MW-21 Sep 13-14,1990 67 <0.5 1.1 5.0 1.5 7.6 7.01 1500 

Mar 18-19,1991 44 <0.5 <0.5 <0.5 <0.5 0.0 7.62 1700 

Jun 13,1991 40 <0.5 <0.5 <0.5 <0.5 0.0 7.44 1700 

Jan 20-21,1992 8.8 <5 <5 <5 <5 0.0 8.31 5110 

Jun 9 & 12,1992 21.9 < 1 < 1 < 1 < 1 0.0 7.37 2400 

Aug 19-20-1992 8.3 < 1 < 1 < 1 < 1 0.0 6.96 1730 

Dec 16,1992 1.7 < 1 < 1 < 1 < 1 0.0 7.69 2030 

Mar 30,1993 5.9 < 1 < 1 < 1 < 1 0.0 7.58 1590 

May 23,1993 14.8 < 1 < 1 < 1 < 1 0.0 7.63 2530 

Nov 29-30, 1993 3.7 < 1 < 1 < 1 < 1 0.0 7.58 1580 

May 25,1994 8.3 < 1 < 1 < 1 < 1 0.0 7.66 1592 

Oct 2-3, 1994 5.5 < 1 <1 < 1 < 1 0.0 7.56 1760 

May 17,1995 < 1 < 1 < 1 < 1 < 1 0.0 7.59 1819 
Duplicate May 17,1995 5.4 < 1 < 1 < 1 < 1 0.0 7.59 1819 

Oct 18-19,1995 2.1 < 1 < 1 < 1 < 1 0.0 7.52 2060 

May 1-2,1996 1.0 <0.5 <0.5 <0.5 <0.5 0.0 7.60 1824 

Oct 20, 1996 3.6 <0.5 <0.5 <0.5 <0.5 0.0 7.68 2100 

June 24,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.98 1642 

October 20,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.97 1653 

May 5,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.67 1760 

Dec. 9,1998 NS NS NS NS NS 0.0 NS NS 

Oct. 14,1999 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.97 2180 

Oct. 27, 2000 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.30 47500 
Duplicate Oct. 27, 2000 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.30 47500 

Dec. 19, 2001 ND ND ND ND ND ND 6.51 3280 

December 19, 2002 ND ND ND ND ND ND NS 1905 

November 8, 2003 ND ND ND ND ND ND NS 0.04826 
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Table 2 
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2003 Annual Ground Water Monitoring Report 
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Table 2 Summary of Groundwater Quality Monitoring Results 

(Since Installation of Slurry Wall) 1 
Former Maverik Refinery - Kirtland, New Mexico 

Total 
Location Date DCA B E X T BTEX PH SC 

Off Site 
MW-9 Sep 13-14,1990 2.1 <0.5 <0.5 <0.5 <0.5 0.0 6.97 1550 

Mar 18-19,1991 1.8 <0.5 <0.5 <0.5 <0.5 0.0 7.57 2000 
Jun 13,1991 NA NA NA NA NA 0.0 NA NA 
Jan 20-21,1992 <5 <5 <5 <5 <5 0.0 7.31 4360 
Jun 9 & 12,1992 1.5 < 1 < 1 < 1 < 1 0.0 7.58 1680 
Aug 19-20-1992 < 1 < 1 < 1 < 1 < 1 0.0 7.81 1325 
Dec 16,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.33 1827 
Mar 30,1993 1.5 < 1 < 1 < 1 < 1 0.0 7.63 1640 
May 23,1993 NA NA NA NA NA 0.0 NA NA 
Nov 29-30,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.62 1460 
May 25,1994 NS NS NS NS NS 0.0 NS NS 
Oct 2-3,1994 1.2 < 1 < 1 < 1 < 1 0.0 7.80 1610 
May 17,1995 NS NS NS NS NS 0.0 NS NS 
Oct 18-19,1995 < 1 < 1 < 1 < 1 < 1 0.0 7.38 1523 
May 1-2,1996 NS NS NS NS NS 0.0 NS NS 
Oct 20,1996 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.85 1645 
June 24,1997 NS NS NS NS NS 0.0 NS NS 
October 20,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 NV NV 
May 5,1998 NS NS NS NS NS 0.0 NS NS 
Dec. 9,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.51 1588 
Oct. 14,1999 NS NS NS NS NS 0.0 NS NS 
Dec. 19, 2001 ND ND ND ND ND 0.0 7.42 1610 

December 19, 2003 ND ND ND ND ND ND NS 380 
November 8, 2003 ND ND ND ND ND ND NS 2246 

MW-13 Sep 13-14,1990 < 1 <0.5 <0.5 <1 1.5 1.5 7.02 2950 
Mar 18-19,1991 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.84 3250 
Jun 13.1991 NA NA NA NA NA 0.0 NA NA 
Jan 20-21,1992 NA NA NA NA NA 0.0 NA NA 
Jun9& 12,1992 <1 <1 <1 <1 <1 0.0 7.11 4260 
Aug 19-20-1992 <1 <1 <1 <1 <1 0.0 7.06 2910 
Dec 16,1992 NA NA NA NA NA 0.0 NA NA 
Mar 30,1993 <1 <1 <1 <1 <1 0.0 7.72 3410 
May 23,1993 NA NA NA NA NA 0.0 NA NA 
Nov 29-30, 1993 <1 <1 <1 <1 <1 0.0 7.45 4150 
May 25,1994 NS NS NS NS NS 0.0 NS NS 
Oct 2-3,1994 <1 <1 <1 <1 <1 0.0 7.38 3160 
May 17,1995 NS NS NS NS NS 0.0 NS NS 
Oct 18-19,1995 <1 <1 <1 <1 <1 0.0 7.41 3600 
May 1-2,1996 NS NS NS NS NS 0.0 NS NS 
Oct 20, 1996 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.54 3200 
June 24, 1997 NS NS NS NS NS 0.0 NS NS 
October 20,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 NV NV 
May 5,1998 NS NS NS NS NS 0.0 NS NS 
Dec. 9,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.81 4100 

Destroyed Oct. 14,1999 NS NS NS NS NS 0.0 NS NS 

MW-14 Sep 13-14,1990 2.0 <0.5 <0.5 < 1 <0.5 0.0 6.97 5450 
Mar 18-19,1991 < 1 <0.5 <0.5 1.7 <0.5 1.7 7.51 8400 
Jun 13,1991 NA NA NA NA NA 0.0 NA NA 
Jan 20-21,1992 <5 <5 <5 <5 <5 0.0 7.20 19380 
Jun 9 & 12. 1992 2.3 < 1 < 1 < 1 < 1 0.0 7.62 4520 
Aug 19-20-1992 < 1 < 1 < 1 < 1 < 1 0.0 7.38 5760 
Dec 16,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.40 9090 
Mar 30,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.02 15280 
May 23.1993 NA NA NA NA NA 0.0 NA NA 
Nov 29-30, 1993 1.2 < 1 < 1 < 1 < 1 0.0 7.61 6030 
May 25,1994 NS NS NS NS NS 0.0 NS NS 
Oct 2-3,1994 1.9 < 1 < 1 < 1 < 1 0.0 7.34 4560 
May 17,1995 NS NS NS NS NS 0.0 NS NS 
Oct 18-19,1995 < 1 < 1 < 1 < 1 < 1 0.0 7.15 6760 
May 1-2,1996 NS NS NS NS NS 0.0 NS NS 
Oct 20,1996 0.7 <0.5 <0.5 <0.5 <0.5 0.0 7.15 6120 
June 24,1997 NS NS NS NS NS 0.0 NS NS 
October 20,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 NV NV 
May 5,1998 NS NS NS NS NS 0.0 NS NS 
Dec. 9,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.88 14100 
Oct. 14,1999 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.26 7830 
Oct. 27, 2000 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.70 10500 

I 
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Table 2 Summary of Groundwater Quality Monitoring Results 

(Since Installation of Slurry Wall) 
Former Maverik Refinery - Kirtland, New Mexico 

Total 
Location Date DCA B E X T BTEX PH SC 

MW-15 Sep 13-14,1990 < 1 <0.5 <0.5 < 1 <0.5 0.0 7.00 3250 

Mar 18-19,1991 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.02 8500 

Jun 13,1991 NA NA NA NA NA 0.0 NA NA 

Jan 20-21,1992 <5 <5 <5 <5 <5 0.0 7.15 12120 

Jun 9 & 12,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.27 3430 

Aug 19-20-1992 < 1 < 1 < 1 < 1 < 1 0.0 7.39 2450 

Dec 16,1992 NA NA NA NA NA 0.0 NA NA 

Mar 30,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.42 9810 

May 23,1993 NA NA NA NA NA 0.0 NA NA 

Nov 29-30, 1993 < 1 < 1 < 1 < 1 < 1 0.0 8.01 1630 

May 25,1994 NS NS NS NS NS 0.0 NS NS 

Oct 2-3, 1994 < 1 < 1 < 1 < 1 < 1 0.0 7.54 2500 

May 17,1995 NS NS NS NS NS 0.0 NS NS 
Oct 18-19, 1995 < 1 < 1 < 1 < 1 < 1 0.0 7.48 2260 

May 1-2,1998 NS NS NS NS NS 0.0 NS NS 

Oct 20, 1996 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 8.21 1939 

June 24,1997 NS NS NS NS NS 0.0 NS NS 

October 20,1997 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.97 3250 

May 5,1998 NS NS NS NS NS 0.0 NS NS 

Dec. 9,1998 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.30 1980 

Oct. 14,1999 NS NS NS NS NS 0.0 NS NS 

MW-16 Sep 13-14, 1990 < 1 <0.5 <0.5 < 1 <0.5 0.0 6.97 1370 

Mar 18-19,1991 < 1 <0.5 <0.5 <0.5 <0.5 0.0 7.57 1200 

Jun 13,1991 NA NA NA NA NA 0.0 NA NA 

Jan 20-21,1992 <5 <5 <5 <5 <5 0.0 7.30 2050 

Jun 9 & 12,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.50 1430 

Aug 19-20-1992 < 1 < 1 < 1 < 1 < 1 0.0 7.76 1230 

Dec 16,1992 < 1 < 1 < 1 < 1 < 1 0.0 7.12 1735 

Mar 30,1993 < 1 < 1 < 1 < 1 < 1 0.0 7.23 2400 

May 23,1993 NA NA NA NA NA 0.0 NA NA 

Nov 29-30, 1993 < 1 < 1 < 1 < 1 < 1 0.0 7.31 1760 

May 25,1994 NS NS NS NS NS 0.0 NS NS 

Oct 2-3,1994 < 1 < 1 < 1 < 1 < 1 0.0 7.44 1253 

May 17,1995 NS NS NS NS NS 0.0 NS NS 

Oct 18-19,1995 < 1 < 1 < 1 < 1 < 1 0.0 7.26 1421 

May 1-2,1996 NS NS NS NS NS 0.0 NS NS 
Oct 20,1996 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 6.78 1665 

June 24.1997 NS NS NS NS NS 0.0 NS NS 

October 20,1997 <0.5 0.5 <0.5 <0.5 <0.5 0.5 NV NV 

May 5,1998 NS NS NS NS NS 0.0 NS NS 
Dec. 9,1998 <0.5 0.5 <0.5 <0.5 <0.5 0.5 7.26 3930 

Oct. 14,1999 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.30 1890 
Oct. 27, 2000 <0.5 <0.5 <0.5 <0.5 <0.5 0.0 7.30 1970 

Dec. 19, 2001 ND ND ND ND ND 0.0 7.30 2320 

December 19, 2002 ND ND ND ND ND ND NS 4478 

November 8, 2003 ND ND ND ND ND ND NS 2322 

Water Oualltv Standards 
New Mexico (ug/L) 10 10.0 750 820 750 6.90 — 
EPA MCL (ug/L) 5 5.0 700 10,000 1,000 — — 
NOTES: 1,2-dlchloroethane SC = Specific Conductivity Organic values in ug/l 

Benzene TDS = Total Dissolved Solids pH In standard units 
Toluene MSG = Well Missing | SC in umhos/cm 
Ethylbenzene NA = Not Analyzed NV=no value recorded 
Total Xylenes NS = Not Sampled 

Values in bold exceed New Mexico MCL for drinking water 
" = Laboratory exceeded holding time before completing sample analyses. 
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APPENDIX A 



RT HICKS CONSULTING, 
a«n: ANDREW PARKER 
901 RIO GRANDE BLVD., 
ALBUQUERQUE 

LTD 

NW, SUITE F-
NM 87401 

142 

Explanation of codes 

B analyte detected in Method Blank 
E result is estimated 
H analyzed out of hold time 
N tentatively identified compound 

S subcontracted 

1-9 see footnote 

Assalgal Analytical Laboratories, Inc. 

Certificate of Analysis 

STANDARD 

Client: RT HICKS CONSULTING, LTD 

Project: MAVERICK REFINERY 

Order: 0311183 RTHC01 Receipt: 11-11-03 William P. Biava: President ol Assaigai Analytical Laboratories, Inc. 

Sample: 

Matrix: 
MW-16 

AQ 

Collected: 11-08-03 8:45:00 By: AP 

QC Group Run Sequence CAS # Analyte 
Dilution Detection 

Result Units Factor Limit Code 
Prep 
Date 

Run 
Date 

0311183-01A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2025.14 75-34-3 1,1 Dichloroethane ND ug/L 1 1 11-14-03 11 

X03556 XG.2003.2025.14 71-43-2 Benzene ND ug/L 1 1 11-14-03 11 

X03556 XG.2003.2025.14 100-41-4 Ethylbenzene ND ug/L 1 1 11-14-03 11 

X03556 XG.2003.2025.14 95-47-6 o-Xylene ND ug/L 1 1 11-14-03 11 

X03556 XG.2003.2025.14 108-38-
3/106-42 

p/m-Xylenes ND ug/L 1 2 11-14-03 11 108-38-
3/106-42 

X03556 XG.2003.2025.14 108-88-3 Toluene ND ug/L 1 1 11-14-03 11 11-14-03 

Sample: MW-9 Collected: 11-08-03 9:20:00 By: AP 

Matrix: AQ 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0311183-02A SW846 8260B Purgeable VOCs by GC/MS By: J A A 

X03556 XG.2003.2025.17 75-34-3 1,1 Dichloroethane ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.17 71-43-2 Benzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.17 100-41-4 Ethylbenzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.17 95-47-6 o-Xylene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.17 108-38-
3/106-42 

p/m-Xylenes ND ug/L 1 2 11-14-03 11-14-03 108-38-
3/106-42 

X03556 XG.2003.2025.17 108-88-3 Toluene ND ug/L 1 1 11-14-03 11-14-03 
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Assaigal Analytical Laboratories, Inc. 

Certificate of Analysis 

STANDARD 

Client: R T H I C K S C O N S U L T I N G , LTD 

Project: M A V E R I C K R E F I N E R Y 

Order: 0311183 RTHC01 Receipt: 11-11-03 

Sample: MW-10 Collected: 11-08-03 10:33:00 By: AP 

Matrix: AQ 

Dilution Detection Prep Run 
QC Group Run Sequence CAS# Analyte Result Units Factor Limit Code Date Date 

0311183-03A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2025.18 75-34-3 1,1 Dichloroethane ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.18 71-43-2 Benzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.18 100-41-4 Ethylbenzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.18 95-47-6 o-Xylene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.18 108-38-
3/106-42 

p/m-Xylenes ND ug/L 1 2 11-14-03 11-14-03 108-38-
3/106-42 

X03556 XG.2003.2025.18 108-88-3 Toluene ND ug/L 1 1 11-14-03 11-14-03 

Sample: MW-19 Collected: 11-08-03 11:00:00 By: AP 

Matrix: AQ 

Dilution Detection Prep Run 
QC Group Run Sequence CAS# Analyte Result Units Factor Limit Code Date Date 

0311183-04A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2025.19 75-34-3 1,1 Dichloroethane ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.19 71-43-2 Benzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.19 100-41-4 Ethylbenzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.19 95-47-6 o-Xylene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.19 108-38-
3/106-42 

p/m-Xylenes ND ug/L 1 2 11-14-03 11-14-03 108-38-
3/106-42 

X03556 XG.2003.2025.19 108-88-3 Toluene ND ug/L 1 1 11-14-03 11-14-03 

Sample: MW-20 

Matrix: AQ 

Collected: 11-08-03 11:40:00 By: AP 

QC Group Run Sequence CAS # Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0311183-05A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2025.20 75-34-3 1,1 Dichloroethane ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.20 71-43-2 Benzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.20 100-41-4 Ethylbenzene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.20 95-47-6 o-Xylene ND ug/L 1 1 11-14-03 11-14-03 

X03556 XG.2003.2025.20 108-38- p/m-Xylenes ND ug/L 1 2 11-14-03 11-14-03 

3/106-42 
X03556 XG.2003.2025.20 108-88-3 Toluene ND ug/L 1 1 11-14-03 11-14-03 

Sample: MW-21 

Matrix: AQ 

Collected: 11-08-03 13:15:00 By: AP 

QC Group Run Sequence CAS # Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0311183-06A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2029.8 75-34-3 1,1 Dichloroethane ND ug/L 5 1 11-17-03 11-17-03 
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Assaigal Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R T H I C K S C O N S U L T I N G , LTD 

Project: M A V E R I C K R E F I N E R Y 

Order: 0311183 RTHC01 Receipt: 11-11-03 

Sample: MW-21 Collected: 11-08-03 13:15:00 By: AP 

Matrix: AQ 

Dilution Detection Prep Run 

QC Group Run Sequence CAS# Analyte Result Units Factor Limit Code Date Date 

0311183-06A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2029.8 71-43-2 Benzene ND ug/L 5 1 I 11-17-03 11-17-03 

X03556 XG.2003.2029.8 100-41-4 Ethylbenzene ND ug/L 5 1 I 11-17-03 11-17-03 

X03556 XG.2003.2029.8 95-47-6 o-Xylene ND ug/L 5 1 11-17-03 11-17-03 

X03556 XG.2003.2029.8 108-38-
3/106-42 

p/m-Xylenes ND ug/L 5 2 I 11-17-03 11-17-03 108-38-
3/106-42 

X03556 XG.2003.2029.8 108-88-3 Toluene ND ug/L 5 1 I 11-17-03 11-17-03 

Sample: 

Matrix: 

MW-18 
AQ 

Collected: 11-08-03 13:37:00 By: AP 

QC Group Run Sequence CAS# Analyte 
Dilution Detection 

Result Units Factor Limit Code 
Prep 
Date 

Run 
Date 

0311183-07A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2029.4 75-34-3 1,1 Dichloroethane ND ug/L 1 1 11-17-03 11-17-03 

X03556 XG.2003.2029.4 71-43-2 Benzene 1.4 ug/L 1 1 11-17-03 11-17-03 

X03556 XG.2003.2029.4 100-41-4 Ethylbenzene ND ug/L 1 1 11-17-03 11-17-03 

X03556 XG.2003.2029.4 95-47-6 o-Xylene ND ug/L 1 1 11-17-03 11-17-03 

X03556 XG.2003.2029.4 108-38-
3/106-42 

p/m-Xylenes ND ug/L 1 2 11-17-03 11-17-03 108-38-
3/106-42 

X03556 XG.2003.2029.4 108-88-3 Toluene ND ug/L 1 1 ! 11-17-03 11-17-03 

Sample: MW-17 

Matrix: AQ 

Collected: 11-08-03 15:21:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep Run 
Date Date 

0311183-08A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2025.25 75-34-3 1,1 Dichloroethane ND ug/L 5 1 11-14-03 11-14-03 

X03556 XG.2003.2025.25 71-43-2 Benzene 420 ug/L 5 1 11-14-03 11-14-03 

X03556 XG.2003.2025.25 100-41-4 Ethylbenzene 87 ug/L 5 1 11-14-03 11-14-03 

X03556 XG.2003.2025.25 95-47-6 o-Xylene 220 ug/L 5 1 11-14-03 11-14-03 

X03556 XG.2003.2025.25 108-38- p/m-Xylenes 840 ug/L 5 2 11-14-03 11-14-03 

3/106-42 
X03556 XG.2003.2025.25 108-88-3 Toluene 120 ug/L 5 1 11-14-03 11-14-03 

Sample: MW-22 

Matrix: AQ 

Collected: 11-08-03 14:16:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep Run 
Date Date 

0311183-09A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 XG.2003.2025.26 75-34-3 1,1 Dichloroethane ND ug/L 5 1 11-14-03 11-14-03 

X03556 XG.2003.2025.26 71-43-2 Benzene 330 ug/L 5 1 11-14-03 11-14-03 
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STANDARD 
Assaigal Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: RT HICKS CONSULTING, LTD 

Project: MAVERICK REFINERY 

Order: 0311183 RTHC01 Receipt: 11-11-03 

Sample: MW-22 

Matrix: AQ 

Collected: 11-08-03 14:16:00 By: AP 

Dilution Detection Prep Run 

QC Group Run Sequence CAS# Analyte Result Units Factor Limit Code Date Date 

0311183-09A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03556 

X03556 

X03556 

X03556 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

100-41-4 Ethylbenzene 200 ug/L 5 1 11-14-03 11-14-03 

11-14-03 11-14-03 

11-14-03 11-14-03 

X03556 

X03556 

X03556 

X03556 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

95-47-6 o-Xylene 22 ug/L 5 1 

11-14-03 11-14-03 

11-14-03 11-14-03 

11-14-03 11-14-03 

X03556 

X03556 

X03556 

X03556 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

108-38-
3/106-42 

p/m-Xylenes 200 ug/L 5 2 

11-14-03 11-14-03 

11-14-03 11-14-03 

11-14-03 11-14-03 

X03556 

X03556 

X03556 

X03556 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

108-38-
3/106-42 

11-14-03 11-14-03 

X03556 

X03556 

X03556 

X03556 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 

XG.2003.2025.26 108-88-3 Toluene 20 ug/L 5 1 11-14-03 11-14-03 

Unless otherwise noted, all samples were received in acceptable condition and all sampling was performed by client or client representative. Sample result of ND indicates Not 
Detected, ie result is less than the sample specific Detection Limit. Sample specific Detection Limit is determined by multiplying the sample Dilution Factor by the listed Reporting 
Detection Limit. All results relate only to the items tested. Any miscellaneous workorder information or foonotes will appear below. 
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BILL RICHARDSON 
Governor 

STATE OFNEWMEXICO 
ENVIRONMENT DEPARTMENT 
PETROLEUM STORAGE TANK BUREAU 

DISTRICT I OFFICE 
4131 MONTGOMERY BLVD. NE 

ALBUQUERQUE, NEW MEXICO 87109 
TELEPHONE: (505) 841-9460 

FAX: (505) 881-9645 
www.nmenv.stzte.nnh us 

RON CURRY 
Secretary 

FACSIMILE TRANSMITTAL SHEET 

TO: PROM: 

William Olson Michael Leger 
COMPANY: DATE: 

EMNRD - Environmental Bureau 12/1/2003 
FAX NUMBER: TOTAL NO. OF PAGES INCLUDING COVER: 

476-3462 19 
PHONE NUMBER: SENDER'S PHONE NUMBER: 

476-3491 841-9189 
RE: SENDER'S FAX NUMBER; 

Kirtland, NM Water Quality 881-9645 
Analysis Infoimation 

0URCENT 0FOR REVIEW D PL EASE COMMENT • PLEASE REPLY • PLEASE RECYCLE 

NOTES/COMMENTS: 

Bill - Attached is a site map and aqueous sample analysis results for the Grubbs and Jackson 
properties in Kirtland, NM. If you have any further questions, please do not hesitate 
contactir̂  me by e-mail at mjchael leperû menv.state.nm.us or by phone at (SOS) 841-9189, 



DEC-01-2003 HON 01:40 PM PSTB FAX NO, 5058819645 P. 02 





NMED-PST BUREAU 
4131 MONTGOMERY BLVD. NE 
ALBUQUERQUE, NM 87109 

Project Name MAVERIK #59 
Project Number 2491 

Attention: MICHAEL LEGER 

On 08/21/03 Pinnacle Laboratories Inc., (ADHS Lincense No. AZ0643), received a 
request to analyze aqueous samples. The samples were analyzed with EPA methodology or 
equivalent methods. The results of these analyses and the quality control data, which follow 
each set of analyses, are enclosed. 

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

H. Mitchell Rubenstein, Ph.D. 
General Manager, Pinnacle Laboratories, Inc. 

MR: jt 

Enclosure 



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

CLIENT : NMED-PST BUREAU PINNACLE ID : 308100 
PROJECT* : 2491 DATE RECEIVED : 08/21/03 
PROJECT NAME : MAVERIK #59 REPORT DATE : 08/31/03 
PINNACLE DATE 

ID# CLIENT DESCRIPTION MATRIX COLLECTED 
308100 - 01 DW-1 AQUEOUS 08/20/03 
308100 - 02 DW-2 AQUEOUS 08/20/03 
308100 - 03 DW-3 ^ AQUEOUS 08/20/03 
308100 - 04 DW-4 AQUEOUS 08/20/03 
308100 - 05 TRIP BLANK AQUEOUS 08/20/03 

4 

Printed: 08/31/03; 5:49 PM Confidential File: '308100 NMPST; COVEREP 



A 

TEST 
CLIENT 
PROJECT# 
PROJECT NAME 

VOLATILE ORGANICf 
NMED-PST BUREAU ' 
2491 I 
MAVERIK #59 I 

2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 34.4-3777 
Fax (505) 344-4413 

GC/MS RESULTS 

EPA METHOD 8260B PINNACLE I.D. 
DATE RECEIVED 
INSTRUMENT ID 
ANALYST 

308100 
08/21/03 
GCMS1 
DSR 

SAMPLE 
ID# CLIENT ID MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

308100-01 DW-1 AQUEOUS 08/20/03 N/A 08/25/03 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 

Dichlorodifluoromethane (75-71-8) 
Chloromethane (74-87-3) 
Vinyl Chloride (75-01-4) 
Bromomethane (74-83-9) 
Chloroethane (75-00-3) 
Trichlorofluoromethane (75-69-4) 
Acetone (67-64-1) 
Acrolein (107-02-8) 
1,1-Dichloroethene (75-35-4) 
lodomethane (74-88-4) 
Methylene Chloride (75-09-2) 
Acrylonitrile (107-13-1) 
cis-1,2-Dichloroethene (156-59-2) 
Methyl-t-butyl Ether (1634-04-4) 
1,1,2-Trichlorotrifluoroethane (76-13-1) 
1.1- Dichloroethane (75-34-3) 
trans-1,2-Dichloroethene (156-60-5) 
2-Butanone (78-93-3) 
Carbon Disulfide (75-15-0) 
Bromochloromethane (74-97-5) 
Chloroform (67-66-3) 
2.2- Dichloropropane (594-20-7) 
1,2-Dichloroethane (107-06-2) 
Vinyl Acetate (108-05-4) 
1.1.1- Trichloroethane (71-55-6) 
1.1- Dichloropropene (563-58-6) 
Carbon Tetrachloride (56-23-5) 
Benzene (71-43-2) 
1.2- Dichloropropane (78-87-5) 
Trichloroethene (79-01-6) 
Bromodichloromethane (75-27-4) 
2-Chloroethyl Vinyl Ether (110-75-8) 
cis-1,3-Dichloropropene (10061-01-5) 
trans-1,3-Dichloropropene (10061-02-6) 
1.1.2- Trichloroethane (79-00-5) 
1.3- Dichloropropane (142-28-9) 
Dibromomethane (74-95-3) 
Toluene (108-88-3) 
1,2-Dibromoethane (106-93-4) 
4-Methyl-2-Pentanone (108-10-1) 
2-Hexanone (591-78-6) 
Dibromochloromethane (124-48-1) 
Tetrachloroethene (127-18-4) 
Chlorobenzene (108-90-7) 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
10 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
1.0 
5.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

CLIENT : NMED-PST BUREAU PINNACLE ID : 308100 
PROJECT* : 2491 DATE RECEIVED : 08/21/03 
PROJECT NAME : MAVERIK #59 REPORT DATE : 08/31/03 
PINNACLE DATE 

ID# CLIENT DESCRIPTION MATRIX COLLECTED 
308100 - 01 DW-1 AQUEOUS 08/20/03 
308100 - 02 DW-2 AQUEOUS 08/20/03 
308100 - 03 DW-3 ^ AQUEOUS 08/20/03 
308100 - 04 DW-4 AQUEOUS 08/20/03 
308100 - 05 TRIP BLANK AQUEOUS 08/20/03 

4 5£\\V 

Printed; 08/31/03; 5:49 PM Confidential File: "308100 NMPST; COVEREP 



L 

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

GC/MS RESULTS 

TEST VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 

PROJECT# : 2491 INSTRUMENT ID GCMS1 

PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-01 DW-1 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 

Dichlorodifluoromethane (75-71-8) 5.0 < 5.0 ug/L 

Chloromethane (74-87-3) 5.0 < 5.0 ug/L 

Vinyl Chloride (75-01-4) 5.0 < 5.0 ug/L 

Bromomethane (74-83-9) 5.0 < 5.0 ug/L 
Chloroethane (75-00-3) 5.0 < 5.0 ug/L 
Trichlorofluoromethane (75-69-4) 5.0 < 5.0 ug/L 
Acetone (67-64-1) 10 < 10 ug/L 

Acrolein (107-02-8) 5.0 < 5.0 ug/L 

1,1-Dichloroethene (75-35-4) 1.0 < 1.0 ug/L 

lodomethane (74-88-4) 5.0 < 5.0 ug/L 

Methylene Chloride (75-09-2) 1.0 < 1.0 ug/L 
Acrylonitrile (107-13-1) 5.0 < 5.0 ug/L 

cis-1,2-Dichloroethene (156-59-2) 1.0 < 1.0 ug/L 

Methyl-t-butyl Ether (1634-04-4) 1.0 < 1.0 ug/L 

1,1,2-Trichlorotrifluoroethane (76-13-1) 5.0 < 5.0 ug/L 

1,1-Dichloroethane (75-34-3) 1.0 < 1.0 ug/L 

trans-1,2-Dichloroethene (156-60-5) 1.0 < 1.0 ug/L 

2-Butanone (78-93-3) 10 < 10 ug/L 

Carbon Disulfide (75-15-0) 1.0 < 1.0 ug/L 

Bromochloromethane (74-97-5) 1.0 < 1.0 ug/L 

Chloroform (67-66-3) 1.0 < 1.0 ug/L 

2,2-Dichloropropane (594-20-7) 1.0 < 1.0 ug/L 

1,2-Dichloroethane (107-06-2) 1.0 < 1.0 ug/L 

Vinyl Acetate (108-05-4) 5.0 < 5.0 ug/L 

1,1,1-Trichloroethane (71-55-6) 1.0 < 1.0 ug/L 

1,1-Dichloropropene (563-58-6) 1.0 ' < 1.0 ug/L 

Carbon Tetrachloride (56-23-5) 1.0 < 1.0 ug/L 

Benzene (71-43-2) 1.0 < 1.0 ug/L 

1,2-Dichloropropane (78-87-5) 1.0 < 1.0 ug/L 

Trichloroethene (79-01-6) 1.0 < 1.0 ug/L 

Bromodichloromethane (75-27-4) 1.0 < 1.0 ug/L 

2-Chloroethyl Vinyl Ether (110-75-8) 10 < 10 ug/L 

cis-1,3-Dichloropropene (10061-01-5) 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene (10061 -02-6) 1.0 < 1.0 ug/L 

1,1,2-Trichloroethane (79-00-5) 1.0 < 1.0 ug/L 

1,3-Dichloropropane (142-28-9) 1.0 < 1.0 ug/L 

Dibromomethane (74-95-3) 1.0 < 1.0 ug/L 

Toluene (108-88-3) 1.0 < 1.0 ug/L 
1,2-Dibromoethane (106-93-4) 1.0 < 1.0 ug/L 

4-Methyl-2-Pentanone (108-10-1) 10 < 10 ug/L 

2-Hexanone (591-78-6) 10 < 10 ug/L 

Dibromochloromethane (124-48-1) 1.0 < 1.0 ug/L 

Tetrachloroethene (127-18-4) 1.0 < 1.0 ug/L 

Chlorobenzene (108-90-7) 1.0 < 1.0 ug/L 



plUACLt 

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

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 
PROJECT # : 2491 INSTRUMENT ID GCMS1 

PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID # CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-01 DW-1 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 
Ethylbenzene (100-41-4) 1.0 < 1.0 ug/L 
1,1,1,2-Tetrachloroethane (630-20-6) 1.0 < 1.0 ug/L 
m&p Xylenes (108-38-3, 106-42-3) 1.0 ' < 1.0 ug/L 
o-Xylene (95-47-6) 1.0 < 1.0 ug/L 
Styrene (100-42-5) 1.0 < 1.0 ug/L 
Bromoform (75-25-2) 1.0 < 1.0 ug/L 
1,1,2,2-Tetrachloroethane (79-34-5) 2.0 < 2.0 ug/L 
1,2,3-Trichloropropane (96-18-4) 2.0 < 2.0 ug/L 
Isopropyl Benzene (98-82-8) 1.0 < 1.0 ug/L 
Bromobenzene (108-86-1) 1.0 < 1.0 ug/L 

trans-1,4-Dichloro-2-Butene (110-57-6) 2.0 < 2.0 ug/L 
n-Propylbenzene (103-65-1) 1.0 < 1.0 ug/L 
2-Chlorotoluene (95-49-8) 1.0 < 1.0 ug/L 

4-Chlorotoluene (106-43-4) 1.0 < 1.0 ug/L 
1,3,5-Trimethylbenzene (108-67-8) 1.0 < 1.0 ug/L 

tert-Butylbenzene (98-06-6) 1.0 < 1.0 ug/L 

1,2,4-Trimethylbenzene (95-63-6) 1.0 < 1.0 ug/L 

sec-Butylbenzene (135-98-8) 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene (541-73-1) 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene (106-46-7) . 1.0 < 1.0 ug/L 

p-lsopropyltoluene (99-87-6) 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene (95-50-1) 1.0 < 1.0 ug/L 

n-Butylbenzene (104-51-8) 1.0 < 1.0 ug/L 

1,2-Dibromo-3-chloropropane (96-12-8) 5.0 < 5.0 ug/L 

1,2,4-Trichlorobenzene (120-82-1) 2.0 < 2.0 ug/L 

Naphthalene (91-20-3) 3.0 < 3.0 ug/L 

Hexachlorobutadiene (87-68-3) 2.0 < 2.0 ug/L 

1,2,3-Trichlorobenzene (87-61-6) 2.0 < 2.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 

Toluene-d8 

Brornofluorobenzene 

92 
(76- 114 ) 

96 
(88-110) 

91 
(86-115) 



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

TEST 

GC/MS RESULTS 

VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 
PROJECT # : 2491 INSTRUMENT ID GCMS1 
PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-02 DW-2 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 

Dichlorodifluoromethane (75-71-8) 5.0 < 5.0 ug/L 
Chloromethane (74-87-3) 5.0 < 5.0 ug/L 
Vinyl Chloride (75-01-4) 5.0 < 5.0 ug/L 
Bromomethane (74-83-9) 5.0 • < 5.0 ug/L 
Chloroethane (75-00-3) 5.0 < 5.0 ug/L 
Trichlorofluoromethane (75-69-4) 5.0 < 5.0 ug/L 
Acetone (67-64-1) 10 < 10 ug/L 
Acrolein (107-02-8) 5.0 < 5.0 ug/L 
1,1-Dichloroethene (75-35-4) 1.0 < 1.0 ug/L 
lodomethane (74-88-4) 5.0 < 5.0 ug/L 
Methylene Chloride (75-09-2) 1.0 < 1.0 ug/L 
Acrylonitrile (107-13-1) 5.0 < 5.0 ug/L 
cis-1,2-Dichloroethene (156-59-2) 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether (1634-04-4) 1.0 < 1.0 ug/L 
1,1,2-Trichlorotrifluoroethane (76-13-1) 5.0 < 5.0 ug/L 

1,1-Dichloroethane (75-34-3) 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene (156-60-5) 1.0 < 1.0 ug/L 
2-Butanone (78-93-3) 10 < 10 ug/L 
Carbon Disulfide (75-15-0) 1.0 < 1.0 ug/L 
Bromochloromethane (74-97-5) 1.0 < 1.0 ug/L 
Chloroform (67-66-3) 1.0 < 1.0 ug/L 
2,2-Dich'l6ropropane (594-20-7) 1.0 < 1.0 ug/L 

' '1,2-Dichloroethane (107-06-2) 1.0 < 1.0 ug/L 
M/inyJ_Acetate (108-05-4)__... 5.0 < 5.0 ug/L 

1,1,1^ricRloroettTa'ne"(7T-55-6) 1.0 < 1.0 ug/L 
1,1-Dichloropropene (563-58-6) 1.0 < 1.0 ug/L 

Carbon Tetrachloride (56-23-5) 1.0 < 1.0 ug/L 
Benzene (71-43-2) 1.0 < 1.0 ug/L 
1,2-Dichloropropane (78-87-5) 1.0 < 1.0 ug/L 
Trichloroethene (79-01-6) 1.0 < 1.0 ug/L 
Bromodichloromethane (75-27-4) 1.0 • < 1.0 ug/L 
2-Chloroethyl Vinyl Ether (110-75-8) 10 < 10 ug/L 
cis-1,3-Dichloropropene (10061-01-5) 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene (10061-02-6) 1.0 < 1.0 ug/L 

1,1,2-Trichloroethane (79-00-5) 1.0 < 1.0 ug/L 

1,3-Dichloropropane (142-28-9) 1.0 < 1.0 ug/L 

Dibromomethane (74-95-3) 1.0 < 1.0 ug/L 

Toluene (108-88-3) 1.0 < 1.0 ug/L 

1,2-Dibromoethane (106-93-4) 1.0 < 1.0 ug/L 

4-Methyl-2-Pentanone (108-10-1) 10 < 10 ug/L 

2-Hexanone (591-78-6) 10 < 10 ug/L 

Dibromochloromethane (124-48-1) 1.0 < 1.0 ug/L 

Tetrachloroethene (127-18-4) 1.0 < 1.0 ug/L 
Chlorobenzene (108-90-7) 1.0 < 1.0 ug/L 



prUActt 

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

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 
PROJECT # : 2491 INSTRUMENT ID GCMS1 
PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID # CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-02 DW-2 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 
Ethylbenzene (100-41-4) 1.0 < 1.0 ug/L 
1,1,1,2-Tetrachloroethane (630-20-6) 1.0 < 1.0 ug/L 
m&p Xylenes (108-38-3, 106-42-3) 1.0 < 1.0 ug/L 
o-Xylene (95-47-6) 1.0 < 1.0 ug/L 
Styrene (100-42-5) 1.0 < 1.0 ug/L 
Bromoform (75-25-2) 1.0 < 1.0 ug/L 
1,1,2,2-Tetrachloroethane (79-34-5) 2.0 < 2.0 ug/L 
1,2,3-Trichloropropane (96-18-4) 2.0 < 2.0 ug/L 
Isopropyl Benzene (98-82-8) 1.0 < 1.0 ug/L 
Bromobenzene (108-86-1) 1.0 < 1.0 ug/L 
trans-1,4-Dichloro-2-Butene (110-57-6) 2.0 < 2.0 ug/L 
n-Propylbenzene (103-65-1) 1.0 < 1.0 ug/L 
2-Chlorotoluene (95-49-8) 1.0 < 1.0 ug/L 
4-Chlorotoluene (106-43-4) 1.0 < 1.0 ug/L 
1,3,5-Trimethylbenzene (108-67-8) 1.0 < 1.0 ug/L 
tert-Butylbenzene (98-06-6) 1.0 < 1.0 ug/L 
1,2,4-Trimethylbenzene (95-63-6) 1.0 < 1.0 ug/L 
sec-Butylbenzene (135-98-8) 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene (541-73-1) 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene (106-46-7) 1-0 < 1.0 ug/L 
p-lsopropyltoluene (99-87-6) 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene (95-50-1) 1.0 < 1.0 ug/L 
n-Butylbenzene (104-51-8) 1.0 < 1.0 ug/L 
1,2-Dibromo-3-chloropropane (96-12-8) 5.0 < 5.0 ug/L 
1,2,4-Trichlorobenzene (120-82-1) 2.0 < 2.0 ug/L 
Naphthalene (91-20-3) 3.0 < 3.0 ug/L 
Hexachlorobutadiene (87-68-3) 2.0 < 2.0 ug/L 
1,2,3-Trichlorobenzene (87-61-6) 2.0 < 2.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

91 
(76-114) 

96 
(88-110) 

90 
(86-115) 



TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

GC/MS RESULTS 

VOLATILE ORGANICS EPA METHOD 8260B 
NMED-PST BUREAU 
2491 
MAVERIK #59 

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

PINNACLE I.D. 
DATE RECEIVED 
INSTRUMENT ID 
ANALYST 

308100 
08/21/03 
GCMS1 
DSR 

SAMPLE 
ID# CLIENT ID MATRIX 

DATE 
SAMPLED 

DATE 
EXTRACTED 

DATE 
ANALYZED 

DIL. 
FACTOR 

308100-03 DW-3 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 

Dichlorodifluoromethane (75-71-8) 5.0 < 5.0 ug/L 
Chloromethane (74-87-3) 5.0 < 5.0 ug/L 
Vinyl Chloride (75-01-4) 5.0 < 5.0 ug/L 
Bromomethane (74-83-9) 5.0 < 5.0 ug/L 
Chloroethane (75-00-3) 5.0 < 5.0 ug/L 
Trichlorofluoromethane (75-69-4) 5.0 < 5.0 ug/L 
Acetone (67-64-1) 10 < 10 ug/L 
Acrolein (107-02-8) 5.0 < 5.0 ug/L 
1,1-Dichloroethene (75-35-4) 1.0 < 1.0 ug/L 
lodomethane (74-88-4) 5.0 < 5.0 ug/L 
Methylene Chloride (75-09-2) 1.0 < 1.0 ug/L 
Acrylonitrile (107-13-1) 5.0 < 5.0 ug/L 
cis-1,2-Dichloroethene (156-59-2) 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether (1634-04-4) 1.0 < 1.0 ug/L 

1,1,2-Trichlorotrifluoroethane (76-13-1) 5.0 < 5.0 ug/L 
1,1-Dichloroethane (75-34-3) 1.0 < 1.0 ug/L 

trans-1,2-Dichloroethene (156-60-5) 1.0 < 1.0 ug/L 
2-Butanone (78-93-3) 10 < 10 ug/L 

Carbon Disulfide (75-15-0) 1.0 < 1.0 ug/L 
Bromochloromethane (74-97-5) 1.0 < 1.0 ug/L 

Chloroform (67-66-3) 1.0 < 1.0 ug/L 

2,2-Dichloropropane (594-20-7) 1.0 < 1.0 ug/L 

1,2-Dichloroethane (107-06-2) 1.0 < 1.0 ug/L 
Vinyl Acetate (108-05-4) 5.0 < 5.0 ug/L 

1,1,1-Trichloroethane (71-55-6) 1.0 < 1.0 ug/L 

1,1-Dichloropropene (563-58-6) 1.0 < 1.0 ug/L 

Carbon Tetrachloride (56-23-5) 1.0 < 1.0 ug/L 

Benzene (71-43-2) 1.0 < 1.0 ug/L 

1,2-Dichloropropane (78-87-5) 1.0 < 1.0 ug/L 

Trichloroethene (79-01-6) 1.0 < 1.0 ug/L 

Bromodichloromethane (75-27-4) 1.0 < 1.0 ug/L 

2-Chloroethyl Vinyl Ether (110-75-8) 10 < 10 ug/L 

cis-1,3-Dichloropropene (10061 -01 -5) 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene (10061-02-6) 1.0 < 1.0 ug/L 

1,1,2-Trichloroethane (79-00-5) 1.0 < 1.0 ug/L 

1,3-Dichloropropane (142-28-9) 1.0 < 1.0 ug/L 

Dibromomethane (74-95-3) 1.0 < 1.0 ug/L 

Toluene (108-88-3) 1.0 < 1.0 ug/L 

1,2-Dibromoethane (106-93-4) 1.0 < 1.0 ug/L 

4-Methyl-2-Pentanone (108-10-1) 10 < 10 ug/L 

2-Hexanone (591-78-6) 10 < 10 ug/L 

Dibromochloromethane (124-48-1) 1.0 < 1.0 ug/L 

Tetrachloroethene (127-18-4) 1.0 < 1.0 ug/L 

Chlorobenzene (108-90-7) 1.0 < 1.0 ug/L 



GC/MS RESULTS 

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

TEST : VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 
PROJECT # : 2491 INSTRUMENT ID GCMS1 
PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-03 DW-3 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 
Ethylbenzene (100-41-4) 1.0 < 1.0 ug/L 
1,1,1,2-Tetrachloroethane (630-20-6) 1.0 < 1.0 ug/L 
m&p Xylenes (108-38-3, 106-42-3) 1.0 < 1.0 ug/L 
o-Xylene (95-47-6) 1.0 < 1.0 ug/L 
Styrene (100-42-5) 1.0 < 1.0 ug/L 
Bromoform (75-25-2) 1.0 < 1.0 ug/L 
1,1,2,2-Tetrachloroethane (79-34-5) 2.0 < 2.0 ug/L 
1,2,3-Trichloropropane (96-18-4) 2.0 < 2.0 ug/L 
Isopropyl Benzene (98-82-8) 1.0 < 1.0 ug/L 
Bromobenzene (108-86-1) 1.0 < 1.0 ug/L 
trans-1,4-Dichloro-2-Butene (110-57-6) 2.0 < 2.0 ug/L 
n-Propylbenzene (103-65-1) 1.0 < 1.0 ug/L 
2-Chlorotoluene (95-49-8) 1.0 . < 1.0 ug/L 
4-Chlorotoluene (106-43-4) 1.0 < 1.0 ug/L 
1,3,5-Trimethylbenzene (108-67-8) 1.0 < 1.0 ug/L 
tert-Butylbenzene (98-06-6) 1.0 < 1.0 ug/L 
1,2,4-Trimethylbenzene (95-63-6) 1.0 < 1.0 ug/L 
sec-Butylbenzene (135-98-8) 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene (541-73-1) 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene (106-46-7) . 1.0 < 1.0 ug/L 
p-lsopropyltoluene (99-87-6) 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene (95-50-1) 1.0 < 1.0 ug/L 
n-Butylbenzene (104-51-8) 1.0 < 1.0 ug/L 
1,2-Dibromo-3-chloropropane (96-12-8) 5.0 < 5.0 ug/L 
1,2,4-Trichlorobenzene (120-82-1) 2.0 < 2.0 ug/L 
Naphthalene (91-20-3) 3.0 < 3.0 ug/L 
Hexachlorobutadiene (87-68-3) 2.0 < 2.0 ug/L 
1,2,3-Trichlorobenzene (87-61-6) 2.0 < 2.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

93 
(76-114) 

98 
(88-110) 

92 
(86-115) 



pfUACLt 

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

TEST 

GC/MS RESULTS 

VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 
PROJECT # : 2491 INSTRUMENT ID GCMS1 
PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-04 DW-4 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 

Dichlorodifluoromethane (75-71-8) 5.0 < 5.0 ug/L 
Chloromethane (74-87-3) 5.0 < 5.0 ug/L 
Vinyl Chloride (75-01-4) 5.0 < 5.0 ug/L 
Bromomethane (74-83-9) 5.0 < 5.0 ug/L 
Chloroethane (75-00-3) 5.0 < 5.0 ug/L 
Trichlorofluoromethane (75-69-4) 5.0 < 5.0 ug/L 
Acetone (67-64-1) 10 < 10 ug/L 
Acrolein (107-02-8) 5.0 < 5.0 ug/L 
1,1-Dichloroethene (75-35-4) 1.0 < 1.0 ug/L 
lodomethane (74-88-4) 5.0 < 5.0 ug/L 
Methylene Chloride (75-09-2) 1.0 < 1.0 ug/L 
Acrylonitrile (107-13-1) 5.0 < 5.0 ug/L 
cis-1,2-Dichloroethene (156-59-2) 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether (1634-04-4) 1.0 < 1.0 ug/L 
1,1,2-Trichlorotrifluoroethane (76-13-1) 5.0 • < 5.0 ug/L 
1,1-Dichloroethane (75-34-3) 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene (156-60-5) 1.0 < 1.0 ug/L 
2-Butanone (78-93-3) 10 < 10 ug/L 
Carbon Disulfide (75-15-0) . 1.0 < 1.0 ug/L 
Bromochloromethane (74-97-5) 1.0 < 1.0 ug/L 
Chloroform (67-66-3) 1.0 < 1.0 ug/L 
2,2-Dichloropropane (594-20-7) 1.0 < 1.0 ug/L 
1,2-Dichloroethane (107-06-2) 1.0 < 1.0 ug/L 
Vinyl Acetate (108-05-4) 5.0 < 5.0 ug/L 
1,1,1-Trichloroethane (71-55-6) 1.0 < 1.0 ug/L 
1,1-Dichloropropene (563-58-6) 1.0 < 1.0 ug/L 
Carbon Tetrachloride (56-23-5) 1.0 < 1.0 ug/L 
Benzene (71-43-2) 1.0 < 1.0 ug/L 
1,2-Dichloropropane (78-87-5) 1.0 < 1.0 ug/L 
Trichloroethene (79-01-6) 1.0 < 1.0 ug/L 
Bromodichloromethane (75-27-4) 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether (110-75-8) 10 < 10 ug/L 
cis-1,3-Dichloropropene (10061 -01 -5) 1.0 < 1.0 ug/L 
trans-1,3-Dichloropropene (10061 -02-6) 1.0 < 1.0 ug/L 
1,1,2-Trichloroethane (79-00-5) 1.0 < 1.0 ug/L 
1,3-Dichloropropane (142-28-9) 1.0 < 1.0 ug/L 
Dibromomethane (74-95-3) 1.0 < 1.0 ug/L 
Toluene (108-88-3) 1.0 < 1.0 ug/L 
1,2-Dibromoethane (106-93-4) 1.0 < 1.0 ug/L 
4-Methyl-2-Pentanone (108-10-1) 10 < 10 ug/L 
2-Hexanone (591-78-6) 10 < 10 ug/L 
Dibromochloromethane (124-48-1) 1.0 • < 1.0 ug/L 
Tetrachloroethene (127-18-4) 1.0 < 1.0 ug/L 
Chlorobenzene (108-90-7) 1.0 < 1.0 ug/L 



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

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 
PROJECT* : 2491 INSTRUMENT ID GCMS1 
PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-04 DW-4 AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 
Ethylbenzene (100-41-4) 1.0 < 1.0 ug/L 
1,1,1,2-Tetrachloroethane (630-20-6) 1.0 < 1.0 ug/L 
m&p Xylenes (108-38-3, 106-42-3) 1.0 < 1.0 ug/L 
o-Xylene (95-47-6) 1.0 < 1.0 ug/L 
Styrene (100-42-5) 1.0 < 1.0 ug/L 
Bromoform (75-25-2) 1.0 < 1.0 ug/L 
1,1,2,2-Tetrachloroethane (79-34-5) 2.0 < 2.0 ug/L 
1,2,3-Trichloropropane (96-18-4) 2.0 < 2.0 ug/L 
Isopropyl Benzene (98-82-8) 1.0 < 1.0 ug/L 
Bromobenzene (108-86-1) 1.0 < 1.0 ug/L 
trans-1,4-Dichloro-2-Butene (110-57-6) 2.0 < 2.0 ug/L 
n-Propylbenzene (103-65-1) 1.0 < 1.0 ug/L 
2-Chlorotoluene (95-49-8) 1.0 < 1.0 ug/L 
4-Chlorotoluene (106-43-4) 1.0 < 1.0 ug/L 
1,3,5-Trimethylbenzene (108-67-8) 1.0 < 1.0 ug/L 
tert-Butylbenzene (98-06-6) 1.0 < 1.0 ug/L 
1,2,4-Trimethylbenzene (95-63-6) 1.0 < 1.0 ug/L 
sec-Butylbenzene (135-98-8) 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene (541-73-1) 1.0 • < 1.0 ug/L 
1,4-Dichlorobenzene (106-46-7) 1.0 < 1.0 ug/L 
p-lsopropyltoluene (99-87-6) 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene (95-50-1) 1.0 < 1.0 ug/L 
n-Butylbenzene (104-51-8) 1.0 < 1.0 ug/L 
1,2-Dibromo-3-chloropropane (96-12-8) 5.0 < 5.0 ug/L 
1,2,4-Trichlorobenzene (120-82-1) 2.0 < 2.0 ug/L 
Naphthalene (91-20-3) 3.0 < 3.0 ug/L 
Hexachlorobutadiene (87-68-3) 2.0 < 2.0 ug/L 
1,2,3-Trichlorobenzene (87-61-6) 2.0 < 2.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 92 

(76-114) 
Toluene-d8 95 

(88-110 ) 
Bromofluorobenzene 90 

(86-115) 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax (505) 344-4413 

GC/MS RESULTS 

TEST : VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
CLIENT : NMED-PST BUREAU DATE RECEIVED 08/21/03 
PROJECT # : 2491 INSTRUMENT ID GCMS1 
PROJECT NAME : MAVERIK #59 ANALYST DSR 

SAMPLE DATE DATE DATE DIL. 
ID # CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-05 TRIP BLANK AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 

Dichlorodifluoromethane (75-71-8) 5.0 < 5.0 ug/L 
Chloromethane (74-87-3) 5.0 < 5.0 ug/L 
Vinyl Chloride (75-01-4) 5.0 < 5.0 ug/L 
Bromomethane (74-83-9) 5.0 < 5.0 ug/L 
Chloroethane (75-00-3) 5.0 < 5.0 ug/L 
Trichlorofluoromethane (75-69-4) 5.0 < 5.0 ug/L 
Acetone (67-64-1) 10 < 10 ug/L 
Acrolein (107-02-8) 5.0 < 5.0 ug/L 
1,1-Dichloroethene (75-35-4) 1.0 < 1.0 ug/L 
lodomethane (74-88-4) 5.0 < 5.0 ug/L 
Methylene Chloride (75-09-2) 1.0 < 1.0 ug/L 
Acrylonitrile (107-13-1) 5.0 < 5.0 ug/L 
cis-1,2-Dichloroethene (156-59-2) 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether (1634-04-4) 1.0 < 1.0 ug/L 
1,1,2-Trichlorotrifluoroethane (76-13-1) 5.0 < 5.0 ug/L 
1,1-Dichloroethane (75-34-3) 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene (156-60-5) 1.0 < 1.0 ug/L 
2-Butanone (78-93-3) 10 < 10 ug/L 
Carbon Disulfide (75-15-0) . 1.0 < 1.0 ug/L 

Bromochloromethane (74-97-5) 1.0 < 1.0 ug/L 
Chloroform (67-66-3) 1.0 • < 1.0 ug/L 
2,2-Dichloropropane (594-20-7) 1.0 < 1.0 ug/L 
1,2-Dichloroethane (107-06-2) 1.0 < 1.0 ug/L 
Vinyl Acetate (108-05-4) 5.0 < 5.0 ug/L 

1,1,1-Trichloroethane (71-55-6) 1.0 < 1.0 ug/L 
1,1-Dichloropropene (563-58-6) 1.0 < 1.0 ug/L 

Carbon Tetrachloride (56-23-5) 1.0 < 1.0 ug/L 
Benzene (71-43-2) 1.0 < 1.0 ug/L 

1,2-Dichloropropane (78-87-5) 1.0 < 1.0 ug/L 
Trichloroethene (79-01-6) 1.0 < 1.0 ug/L 
Bromodichloromethane (75-27-4) 1.0 < 1.0 ug/L 
2-Chloroethyl Vinyl Ether (110-75-8) 10 < 10 ug/L 

cis-1,3-Dichloropropene (10061 -01 -5) 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene (10061-02-6) 1.0 < 1.0 ug/L 

1,1,2-Trichloroethane (79-00-5) 1.0 < 1.0 ug/L 

1,3-Dichloropropane (142-28-9) 1.0 < 1.0 ug/L 

Dibromomethane (74-95-3) 1.0 < 1.0 ug/L 

Toluene (108-88-3) 1.0 < 1.0 ug/L 
1,2-Dibromoethane (106-93-4) 1.0 < 1.0 ug/L 

4-Methyl-2-Pentanone (108-10-1) 10 < 10 ug/L 
2-Hexanone (591-78-6) 10 < 10 ug/L 

Dibromochloromethane (124-48-1) 1.0 < 1.0 ug/L 

Tetrachloroethene (127-18-4) 1.0 < 1.0 ug/L 

Chlorobenzene (108-90-7) 1.0 < 1.0 ug/L 



A 2709-D Pan American Freeway NE 

t5 

Albuquerque, New Mexico 87107 
$§§f Phone (505) 344-3777 

Fax (505) 344-4413 

GC/MS RESULTS 

TEST 
CLIENT 
PROJECT* 
PROJECT NAME 

VOLATILE ORGANICS EPA METHOD 8260B 
NMED-PST BUREAU 
2491 
MAVERIK #59 

PINNACLE I.D. 
DATE RECEIVED 
INSTRUMENT ID 
ANALYST 

308100 
08/21/03 
GCMS1 
DSR 

SAMPLE DATE DATE DATE DIL. 
ID# CLIENT ID MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

308100-05 TRIP BLANK AQUEOUS 08/20/03 N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 
Ethylbenzene (100-41-4) 1.0 < 1.0 ug/L 
1,1,1,2-Tetrachloroethane (630-20-6) 1.0 < 1.0 ug/L 
m&p Xylenes (108-38-3,106-42-3) 1.0 < 1.0 ug/L 
o-Xylene (95-47-6) 1.0 < 1.0 ug/L 
Styrene (100-42-5) 1.0 < 1.0 ug/L 
Bromoform (75-25-2) 1.0 < 1.0 ug/L 
1,1,2,2-Tetrachloroethane (79-34-5) 2.0 < 2.0 ug/L 
1,2,3-Trichloropropane (96-18-4) 2.0 < 2.0 ug/L 
Isopropyl Benzene (98-82-8) 1.0 < 1.0 ug/L 
Bromobenzene (108-86-1) 1.0 < 1.0 ug/L 
trans-1,4-Dlchloro-2-Butene (110-57-6) 2.0 < 2.0 ug/L 
n-Propylbenzene (103-65-1) 1.0 < 1.0 ug/L 
2-Chlorotoluene (95-49-8) 1.0 < 1.0 ug/L 
4-Chlorotoluene (106-43-4) 1.0 < 1.0 ug/L 
1,3,5-Trimethylbenzene (108-67-8) 1.0 < 1.0 ug/L 
tert-Butylbenzene (98-06-6) 1.0 < 1.0 ug/L 
1,2,4-Trimethylbenzene (95-63-6) 1.0 < 1.0 ug/L 
sec-Butylbenzene (135-98-8) 1.0 < 1.0 ug/L 
1,3-Dichlorobenzene (541-73-1) 1.0 < 1.0 ug/L 
1,4-Dichlorobenzene (106-46-7) 1.0 < 1.0 ug/L 
p-lsopropyltoluene (99-87-6) 1.0 < 1.0 ug/L 
1,2-Dichlorobenzene (95-50-1) 1.0 < 1.0 ug/L 
n-Butylbenzene (104-51-8) 1.0 < 1.0 ug/L 
1,2-Dibromo-3-chloropropane (96-12-8) 5.0 • < 5.0 ug/L 
1,2,4-Trichlorobenzene (120-82-1) 2.0 < 2.0 ug/L 
Naphthalene (91-20-3) 3.0 < 3.0 ug/L 
Hexachlorobutadiene (87-68-3) 2.0 < 2.0 ug/L 
1,2,3-Trichlorobenzene (87-61-6) 2.0 < 2.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 93 

(76- 114) 
Toluene-d8 97 

(88-110 ) 
Bromofluorobenzene 92 

(86-115) 



TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

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

GC/MS RESULTS 

VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 
NMED-PST BUREAU 
2491 INSTRUMENT ID 
MAVERIK #59 ANALYST 

308100 

GCMS1 
DSR 

SAMPLE DATE DATE DIL. 
ID# BATCH MATRIX EXTRACTED ANALYZED FACTOR 

REAGENT BLANK 082503E AQUEOUS N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 

Dichlorodifluoromethane (75-71-8) 5.0 < 5.0 ug/L 
Chloromethane (74-87-3) 5.0 < 5.0 ug/L 
Vinyl Chloride (75-01-4) 5.0 < 5.0 ug/L 
Bromomethane (74-83-9) 5.0 < 5.0 ug/L 

Chloroethane (75-00-3) 5.0 < 5.0 ug/L 
Trichlorofluoromethane (75-69-4) 5.0 < 5.0 ug/L 
Acetone (67-64-1) 10 < 10 ug/L 
Acrolein (107-02-8) 5.0 < 5.0 ug/L 
1,1-Dichloroethene (75-35-4) 1.0 < 1.0 ug/L 
lodomethane (74-88-4) 5.0 < 5.0 ug/L 

Methylene Chloride (75-09-2) 1.0 < 1.0 ug/L 
Acrylonitrile (107-13-1) 5.0 < 5.0 ug/L 
cis-1,2-Dichloroethene (156-59-2) 1.0 < 1.0 ug/L 
Methyl-t-butyl Ether (1634-04-4) 1.0 < 1.0 ug/L 

1,1,2-Trichlorotrifluoroethane (76-13-1) 5.0 < 5.0 ug/L 

1,1-Dichloroethane (75-34-3) 1.0 < 1.0 ug/L 
trans-1,2-Dichloroethene (156-60-5) 1.0 < 1.0 ug/L 

2-Butanone (78-93-3) 10 < 10 ug/L 
Carbon Disulfide (75-15-0) 1..0 < 1.0 ug/L 

Bromochloromethane (74-97-5) 1.0 < 1.0 ug/L 

Chloroform (67-66-3) 1.0 < 1.0 ug/L 
2,2-Dichloropropane (594-20-7) 1.0 < 1.0 ug/L 

1,2-Dichloroethane (107-06-2) 1.0 < 1.0 ug/L 
Vinyl Acetate (108-05-4) 5.0 < 5.0 ug/L 

1,1,1-Tn'chloroethane (71-55-6) 1.0 < 1.0 ug/L 
1,1-Dichloropropene (563-58-6) 1.0 • < 1.0 ug/L 

Carbon Tetrachloride (56-23-5) 1.0 < 1.0 ug/L 

Benzene (71-43-2) 1.0 < 1.0 ug/L 

1,2-Dichloropropane (78-87-5) 1.0 < 1.0 ug/L 

Trichloroethene (79-01-6) 1.0 < 1.0 ug/L 

Bromodichloromethane (75-27-4) 1.0 < 1.0 ug/L 

2-Chloroethyl Vinyl Ether (110-75-8) 10 < 10 ug/L 

cis-1,3-Dichloropropene (10061-01 -5) 1.0 < 1.0 ug/L 

trans-1,3-Dichloropropene (10061-02-6) 1.0 < 1.0 ug/L 

1,1,2-Trichloroethane (79-00-5) 1.0 < 1.0 ug/L 

1,3-Dichloropropane (142-28-9) 1.0 < 1.0 ug/L 

Dibromomethane (74-95-3) 1.0 < 1.0 ug/L 

Toluene (108-88-3) 1.0 < 1.0 ug/L 

1,2-Dibromoethane (106-93-4) 1.0 < 1.0 ug/L 
4-Methyl-2-Pentanone (108-10-1) 10 < 10 ug/L 

2-Hexanone (591-78-6) 10 < 10 ug/L 

Dibromochloromethane (124-48-1) 1.0 < 1.0 ug/L 

Tetrachloroethene (127-18-4) 1.0 < 1.0 ug/L 
Chlorobenzene (108-90-7) 1.0 < 1.0 ug/L 
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GC/MS RESULTS 

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

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 
NMED-PST BUREAU 
2491 INSTRUMENT ID 

MAVERIK #59 ANALYST 

308100 

GCMS1 

DSR 

SAMPLE DATE DATE DIL. 
ID # BATCH MATRIX EXTRACTED ANALYZED FACTOR 

REAGENT BLANK 082503E AQUEOUS N/A 08/25/03 1 

PARAMETER (CAS#) DET. LIMIT RESULT UNITS 
Ethylbenzene (100-41-4) 1.0 < 1.0 ug/L 

1,1,1,2-Tetrachloroethane (630-20-6) 1.0 < 1.0 ug/L 

m&p Xylenes (108-38-3, 106-42-3) 1.0 < 1.0 ug/L 

o-Xylene (95-47-6) 1.0 < 1.0 ug/L 
Styrene (100-42-5) 1.0 < 1.0 ug/L 

Bromoform (75-25-2) 1.0 < 1.0 ug/L 
1,1,2,2-Tetrachloroethane (79-34-5) 2.0 < 2.0 ug/L 
1,2,3-Trichloropropane (96-18-4) 2.0 < 2.0 ug/L 

Isopropyl Benzene (98-82-8) 1.0 < 1.0 ug/L 
Bromobenzene (108-86-1) 1.0 < 1.0 ug/L 

trans-1,4-Dichloro-2-Butene (110-57-6) 2.0 < 2.0 ug/L 

n-Propylbenzene (103-65-1) 1.0 < 1.0 ug/L 

2-Chlorotoluene (95-49-8) 1.0 < 1.0 ug/L 

4-Chlorotoluene (106-43-4) 1.0 < 1.0 ug/L 

1,3,5-Trimethylbenzene (108-67-8) 1.0 < 1.0 ug/L 

tert-Butylbenzene (98-06-6) 1.0 < 1.0 ug/L 

1,2,4-Trimethylbenzene (95-63-6) 1.0 < 1.0 ug/L 

sec-Butylbenzene (135-98-8) 1.0 < 1.0 ug/L 

1,3-Dichlorobenzene (541-73-1) 1.0 < 1.0 ug/L 

1,4-Dichlorobenzene ,(106-46-7) 1,0 < 1.0 ug/L 

p-lsopropyltoluene (99-87-6) 1.0 < 1.0 ug/L 

1,2-Dichlorobenzene (95-50-1) 1.0 < 1.0 ug/L 

n-Butylbenzene (104-51-8) 1.0 < 1.0 ug/L 

1,2-Dibromo-3-chloropropane (96-12-8) 5.0 < 5.0 ug/L 

1,2,4-Trichlorobenzene (120-82-1) 2.0 < 2.0 ug/L 

Naphthalene (91-20-3) 3.0 < 3.0 ug/L 

Hexachlorobutadiene (87-68-3) 2.0 < 2.0 ug/L 

1,2,3-Trichlorobenzene (87-61-6) 2.0 < 2.0 ug/L 

SURROGATE % RECOVERY 
1,2-Dichloroethane-d4 90 

(76-114) 

Toluene-d8 91 
(88-110) 

Bromofluorobenzene 88 
(86-115) 



L 
LABORATORY CONTROL SPIKE RESULTS 

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

TEST 
BATCH 
CLIENT 
PROJECT # 
PROJECT NAME 

VOLATILE ORGANICS EPA METHOD 8260B 
082503E 
NMED-PST BUREAU 
2491 
MAVERIK #59 

PINNACLE I.D. 
DATE ANALYZED 
UNITS 
INSTRUMENT ID 
ANALYST 

308100 
08/25/03 
ug/L (PPB) 
GCMS1 
DSR 

C 0 M P 0 U N D SPIKE ADDED LCS RESULT R £ ™ R y R E C O V E R Y 

1,1-DICHLOROETHENE 50.0 49.0 98 61-145 
BENZENE 50.0 47.2 94 76-127 
TRICHLOROETHENE 50.0 47.1 94 71-120 
TOLUENE 50.0 45.9 92 76-125 
CHLOROBENZENE 50.0 46.7 93 75-130 
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2709-D Pan American Freeway NE 
Albuquerque, New Mexico 87107 
Phone (505) 344-3777 
Fax(505)344-4413 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

TEST VOLATILE ORGANICS EPA METHOD 8260B PINNACLE I.D. 308100 
SPIKED SAMPLE 308100-01 DATE ANALYZED 08/25/03 
CLIENT NMED-PST BUREAU UNITS ug/L (PPB) 
PROJECT* 2491 INSTRUMENT ID GCMS1 
PROJECT NAME MAVERIK #59 ANALYST DSR 

P f l M P O l | M n SAMPLE SPIKE MS MSD MS MSD D p n QC LIMITS QC LIMITS 
O IV) ~ \ J \ J IN U CONC. ADDED RESULT RESULT %REC %REC RPD %RECOVERY 

1,1-DICHLOROETHENE <1.0 50.0 51.2 49.3 102 99 4 14 61-145 
BENZENE <1.0 50.0 48.6 47.4 97 95 3 11 76-127 
TRICHLOROETHENE <1.0 50.0 47.3 46.6 95 93 1 14 71-120 
TOLUENE <1.0 50.0 46.7 45.3 93 91 3 13 76-125 
CHLOROBENZENE <1.0 50.0 47.9 46.3 96 93 3 13 75-130 





State of New Mexico 4fc 
VIRONMENT DEPARTMEm" 
Petroleum Storage Tank Bureau 

4131 Montgomery Blvd., N.E. 

BILL RICHARDSON 
GOVERNOR 

Albuquerque, New Mexico 87109 
Telephone (505) 841-9459 

RON CURRY 
SECRETARY Fax (505) 881-9645 

www.nmenv.state.nm.us 
RECEIVE D 

November 19, 2003 NOV 2 0 2003 
Mr. William Olson 
EMNRD Oil Conservation Division OIL CGNSF.UVATION 

DIVISION 1220 South St. Francis Drive u . v I - IW.N 

Santa Fe, New Mexico 87505 

Re: Private Water Well Sampling Results, #24 County Road 6721, Kirtland, New Mexico 

Dear Mr. Olson: 

The New Mexico Environment Department (Department) received a report of a suspected petroleum 
hydrocarbon contamination of water wells on August 14, 2003. The Department collected water samples 
from two domestic (DW-1 and DW-2) and one irrigation well (DW-4) on August 20, 2003. The 
Department was unable to collect a viable water sample from an irrigation well (DW-5) on the Jackson 
Property due to the high turbidity of the purged groundwater. However, a noticeable hydrocarbon sheen 
and odor was observed in the water that was purged from this well. 

The results of the water quality analysis indicated that the wells sampled were free of contaminants 
detected by EPA Method 8260B. The test results indicated an absence of hydrocarbon contamination to 
the wells sampled. The laboratory reports and chain of custody documentation for this sampling event, as 
well as a site map indicating the general area where the samples were obtained are attached. 

The Department has determined that the New Mexico Energy, Minerals and Natural Resources 
Department Oil Conservation Division may have jurisdiction in this matter. 

If you have any questions concerning this correspondence, please contact me at (505) 841-9189. 

Michael Leger 
Geologist 
Petroleum Storage Tank Bureau 

ML:keb 

end: laboratory results and chain of custody 
site map 

ce: James H. Davis, Ph.D., Bureau Chief, PSTB 
Joyce Shearer, Manager, PSTB Remedial Action Program 
Stephen G. Reuter, Geologist Manager, PSTB District I Office 
David Tomko, Manager, NMED Fannington Field Office 



BILL RICHARDSON 
GOVERNOR 

November 19, 2003 

State of New Mexico 
VIRONMENT DEPARTME& 
Petroleum Storage Tank Bureau 

4131 Montgomery Blvd., N.E. 
Albuquerque, New Mexico 87109 

Telephone (505) 841-9459 
Fax (505) 881-9645 

www.nmenv.state.nmlus, (P 

RON CURRY 
SECRETARY 

VErD 

Mr. Roland E. Jackson 
PO Box 586 
Kirtland, New Mexico 87417 

OIL CC.VSrjJVATlOiV 
Ll Vision 

Re: Private Water Well Sampling Results, County Road 6721 #18, Kirtland, New Mexico 

Dear Mr. Jackson: 

The New Mexico Environment Department (Department) received a report of a suspected petroleum 
hydrocarbon contamination of water wells on your property on August 14, 2003. The Department 
collected water samples from two domestic water wells (DW-1 and DW-2) on your property on August 
20, 2003. The Department was unable to collect a viable water sample from the irrigation well (DW-5) 
due to the high turbidity of the purged groundwater. However, a noticeable hydrocarbon sheen and odor 
was observed in the water that was purged from this well. 

The results of the water quality analysis indicated that the wells that were sampled were free of 
contaminants detected by EPA Method 8260B. These test results indicate an absence of hydrocarbon 
contamination to the wells sampled. The laboratory reports and chain of custody documentation for this 
sampling event, as well as a site map indicating the general area where the samples were obtained are 
attached. 

The Department has determined that the New Mexico Energy, Minerals and Natural Resources 
Department Oil Conservation Division may have jurisdiction in this matter. All information gathered has 
been forwarded to the Oil Conservation Division (OCD). The OCD can be contacted at (505) 476-3440. 

If you have any questions concerning this correspondence, please contact me at (505) 841-9189. 

Michael Leger 
Geologist 
Petroleum Storage Tank Bureau 

ML:keb 

end: laboratory results and chain of custody 
site map 

cc: James H. Davis, Ph.D., Bureau Chief, PSTB 
Joyce Shearer, Manager, PSTB Remedial Action Program 
Stephen G. Reuter, Geologist Manager, PSTB District I Office 
David Tomko, Manager, NMED Farmington Field Office 

'"WTrHiirn Olson, ENMRD/OCD 



w State of New Mexico w 

ENVIRONMENT DEPARTMENT 
Petroleum Storage Tank Bureau 

4131 Montgomery Blvd., N.E. 
Albuquerque, New Mexico 87109 

Telephone (505) 841-9459 
Fax (505) 881-9645 

BILL RICHARDSON 
GOVERNOR 

RON CURRY 
SECRETARY 

November 19, 2003 
N : ; ?, c 2003 

Mr. Charles Grubbs 
#24 County Road 6271 

CIL cr,\'T;rvA7i;y'i 
L : /illG.N 

Kirtland, New Mexico 87417 

Re: Private Water Well Sampling Results, #24 County Road 6721, Kirtland, New Mexico 

Dear Mr. Grubbs: 

The New Mexico Environment Department (Department) received a report of a suspected petroleum 
hydrocarbon contamination of water wells on August 14. 2003. The Department collected water samples 
from one irrigation water well (DW-4) on your property on August 20, 2003. 

The results of the water quality analysis indicated that the well sampled was free of contaminants detected 
by EPA Method 8260B. The test results indicate an absence of hydrocarbon contamination to the well 
sampled. The laboratory reports and chain of custody documentation for this sampling event, as well as a 
site map indicating the general area where the samples were obtained are attached. 

The Department has determined that the New Mexico Energy, Minerals and Natural Resources 
Department Oil Conservation Division may have jurisdiction in this matter. All information gathered has 
been forwarded to the Oil Conservation Division (OCD). The OCD can be contacted at (505) 476-3440. 

If you have any questions concerning this correspondence, please contact me at (505) 841-9189. 

Michael Leger 
Geologist 

Petroleum Storage Tank Bureau 

ML:keb 
encl: laboratory results and chain of custody 

site map 

ec: James H. Davis, Ph.D., Bureau Chief, PSTB 
Joyce Shearer, Manager, PSTB Remedial Action Program 
Stephen G. Reuter, Geologist Manager, PSTB District 1 Office 
David Tomko, Manager, NMED Farmington Field Office 

•4VtH+aw-Qlson, ENMRD/OCD 
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Olson, William 

From: Andrew Parker [andrew@rthicksconsult.com] 

Sent: Wednesday, April 23, 2003 12:09 PM 

To: WOLSON@state.nm.us 

Subject: Maverick Refinery Draft Map 

Mr. Olsen: 

Attached is a draft potentiometric map of the site at the Maverick Refinery in Kirtland, NM. Please file the map 
with our 2002 Annual Report. 

That's all, 

Andrew Parker 
Hicks Consultants 

4/23/2003 
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Olson, William 

From: Olson, William 

Sent: Wednesday, March 26, 2003 9:29 AM 

To: 'Andrew Parker' 

Subject: RE: 2002 Annual Report Maverik Refinery 

Andrew, 

Next week would be fine. My current time frame for review of documents is running at about 60 days, so there is 
not an immediate need for it. 

If you have any questions please contact me. 

Sincerely, 

William C. Olson 
Hydrologist 
New Mexico Oil Conservation Division 
1220 South St. Francis Dr. 
Santa Fe, NM 87505 
(505) 476-3491 

Original Message 
From: Andrew Parker [mailto:andrew@rthicksconsult.com] 
Sent: Wednesday, March 26, 2003 10:26 AM 
To: 'Olson, William' 
Subject: RE: 2002 Annual Report Maverik Refinery 

Our graphic artist is leaving town tomorrow and she shall return next Wednesday. Do you need the maps 
today or is next week okay. 

That's all, 

Andrew Parker 

Original Message 
From: Olson, William [mailto:WOLSON@state.nm.us] 
Sent: Wednesday, March 26, 2003 7:14 AM 
To: 'Andrew Parker' 

Subject: RE: 2002 Annual Report Maverik Refinery 

Andrew, 

In glancing at the report I noticed that there are no maps ofthe site, or water table potentiometric 
maps showing the water table elevation in all site ground water monitoring wells and the direction 
and magnitude of the hydraulic gradient. These maps are required to be submitted for each 
sampling event conducted. In order to evaluate the report, please submit this information for the 
2002 sampling events and also include these maps in future reports. 

If you have any questions please contact me. 

Sincerely, 

3/26/2003 
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William C. Olson 
Hydrologist 
New Mexico Oil Conservation Division 
1220 South St. Francis Dr. 
Santa Fe, NM 87505 
(505) 476-3491 

Original Message 
From: Andrew Parker [mailto:andrew@rthicksconsult.com] 
Sent: Thursday, March 20, 2003 11:06 AM 
To: Dennis Riding; wolson@state.nm.us 
Subject: 2002 Annual Report Maverik Refinery 

Mr. Olsen: 

Attached is the 2002 annual ground water report for the Maverik Refinery in Kirtland, NM. 
Please contact me at 505-266-5004 or via email with any questions or comments. 

That's all, 

Andrew Parker 
Hicks Consultants 



Olson, William 

From: Olson, William 

Sent: Wednesday, March 26, 2003 8:14 AM 

To: 'Andrew Parker' 

Subject: RE: 2002 Annual Report Maverik Refinery 

Andrew, 

In glancing at the report I noticed that there are no maps of the site, or water table potentiometric maps showing 
the water table elevation in all site ground water monitoring wells and the direction and magnitude of the hydraulic 
gradient. These maps are required to be submitted for each sampling event conducted. In order to evaluate the 
report, please submit this information for the 2002 sampling events and also include these maps in future reports. 

If you have any questions please contact me. 

Sincerely, 

William C. Olson 
Hydrologist 
New Mexico Oil Conservation Division 
1220 South St. Francis Dr. 
Santa Fe, NM 87505 
(505) 476-3491 

Original Message 
From: Andrew Parker [mailto:andrew@rthicksconsult.com] 
Sent: Thursday, March 20, 2003 11:06 AM 
To: Dennis Riding; wolson@state.nm.us 
Subject: 2002 Annual Report Maverik Refinery 

Mr. Olsen: 

Attached is the 2002 annual ground water report for the Maverik Refinery in Kirtland, NM. Please contact 
me at 505-266-5004 or via email with any questions or comments. 

That's all, 

Andrew Parker 
Hicks Consultants 

Page 1 of 1 

3/26/2003 
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Olson, William 

From: Michelle Hunter [mgh@rthicksconsult.com] 

Sent: Monday, March 25, 2002 1:33 PM 

To: wolson@state.nm.us 

Bill: 
Hi , I just got back from resampling a monitor well at the old Maverik Refinery in Kirtland. 
The original analysis for this particular well showed BTEX levels 10 times higher than 
historical data. Analysis for all other wells were exactly where I would've predicted. I had 
Assaigai re-run the original analysis because I was sure it was a dilution factor problem. 
Alas, it was not. Unfortunately, there is a layer of hydrocarbon on the water in this well (it 
is within the slurry wall) that we missed during the original sampling event. I am thinking 
that maybe someone is vandalizing the well (the hydrocarbon is light yellow, and looks 
very new. I thought about putting it in the rental car!). I wanted you to know the status. We 
wi l l bail out the product and secure the wells (before I submit the report). 
Regards, 
Michelle 

Michelle Hunter 
Project Scientist 
R.T. Hicks Consultants Ltd. 
505.266.5004 
fax 505.266.7738 

4/10/2002 



Letter of Transmittal ! 

TO: 

R E : 

JAN 2CJ 

.^SSRV/CTION OiV)': 

Mr. William C. Olson, Hydrogeologist 
State Office New Mexico Oil Conservation Division 
Environmental Bureau 
2040 So. Paeheco 
Santa Fe, NM 87505 DATE: 

1999 Annual Groundwater 
Monitoring Report 
Former Maverik Refinery Tank Farm 
Kirtland, New Mexico JOB NO: 

Smart Solutions. Positive Outcomes. 

1726 Cole Boulevard 
Building 22, Suite 150 

Golden, CO 80401-3213 
(303) 271-2100 

Fax (303) 277-0110 

January 10, 2001 

MCS00-04073-301 

P L E A S E FIND: [>̂ 1 Attached r~J Under separate cover via: 

| | Copy of Letter r~J Change Order r_~J Drawings/Figures r~J Plans/Specs 

• Samples • Other: 

Copies Date No. Description 

1 12-20-00 Subject report 

| I For Approval [~J Approved as Submitted r~J Resubmit 

| | For Your Use Approved as Noted r~J Submit 

| | As Requested [~J Returned for Corrections r~J Return 

For Review & Comment r~J Other: 

Copies for Approval 

Copies for Distribution 

Corrected Prints 

Remarks: 

On behalf of Maverik Country Stores, Inc. we are submitting the 2000 Annual Groundwater 

Monitoring Report for the Former Maverik Refinery, Kirtland, NM. 

Should you have any questions, please feel free to call me. 

Sincerely, 

ThermoRetec Consulting Corporation 

Bill Hendrix, Project Manager 

cc: Paul Weissenborn - Maverik Country Stores 

M:\MAVERIK\KRTLDREF\Annual Rpt\2000Annual\txt\00ANNTRS.doc 



Letter of Transmittal 
TheirmmolRetec 

ff! f? 11 WSmart Solutions. Positive Outcomes. 

1726 Cole Boulevard 
. DEC I 7 I999 Building 22, Suite 150 

Golden, CO 80401-3213 
L , ' j (303)271-2100 

0ILC0?C£RVATi0^ :=•% .J fax003)277-0110 

Mr. William C. Olson Hydrogeologist 
State Office New Mexico Oil Conservation Division 
Environmental Bureau 
2040 So. Paeheco 

TO: Santa Fe,NM 87505 DATE: 

1999 Annual Groundwater 
Monitoring Report 
Former Maverik Refinery Tank Farm 

RE: Kirtland, New Mexico JOB NO: 

December 13. 1999 

MCS00-03050-311 

P L E A S E FIND: £3 Attached [~J Under separate cover via: 

• Copy of Letter • Change Order Q Drawings/Figures D Plans/Specs 

• Samples • Other: 

Copies Date No. Description 

1 12-13-99 Subject report 

O For Approval Q Approved as Submitted • Resubmit 

• For Your Use D Approved as Noted O Submit 

• As Requested O Returned for Corrections f"J Return 

O For Review & Comment f~J Other: 

Copies for Approval 

Copies for Distribution 

Corrected Prints 

Remarks: 

On behalf of Maverik Country Stores, Inc. we are submitting the 1999 Annual Groundwater 

Monitoring Report for the Former Maverik Refinery, Kirtland, NM. 

Should you have any questions, please feel free to call me. 

Sincerely, 

ThermoRetec Consulting Corporation 

Bill Hendrix, Project Manager 

cc: Paul Weissenborn - Maverik Country Stores 

M:\MAVERIK\KRTLDREF\30S0\311\COR\98ANNTRS.DOC 



Letter of Transmittal 

. J r -

Thermo Retec 
Smart Solutions. Positive Outcomes. 

1726 Cole Boulevard 
Building 22, Suite 150 

Golden, CO 80401-3213 
(303) 271-2100 

Fax (303) 277-0110 

JO 
; FEB I 2 I999 

Mr. William C. Olson Hydrogeologist 
State Of New Mexico Oil Conservation Division —- ( 

Environmental Bureau i-.y\ U~{>3€RVATiON i><v'i" '.>r»f. 
2040 So. Paeheco : ~ * ' "" ' ' • " ' 

TO: Santa Fe.NM 87505 DATE: February 9, 1999 

1998 Annual Groundwater 
Monitoring Report 
Former Maverik Refinery Tank Farm 

RE: Kirtland, New Mexico JOB NO: 3-3050-311 

PLEASE FIND: ^ Attached 

f_~J Copy of Lerter 

f_~J Samples 

f_~J Under separate cover via: 

[~J Change Order [~J Drawings/Figures r~J Plans/Specs 

• Other: 

Copies Date No. Description 

1 2-8-99 1 Subject report 

f~J For Approval [~J Approved as Submitted f~J Resubmit 

f_~J For Your Use f_~J Approved as Noted [~J Submit 

r_~J As Requested [~J Returned for Corrections [~J Return 

r~J For Review & Comment f"J Other: 

Copies for Approval 

Copies for Distribution 

Corrected Prints 

Remarks: 
On behalf of Maverik Country Stores, Inc. we are submitting the 1998 Annual Groundwater 

Monitoring Report for the Former Maverik Refinery, Kirtland, NM. 

Should you have any quest ions, please feel free to call me. 

Sincerely, 

ThermoRetec Consul t ing Corporat ion 

Bill Hendrix, Project Manager 

cc: Paul Weissenborn - Maverik Country Stores 

WGEOWEST2\DATA\MAVERIK\KRTLDRER3050\311\COR\98anntrs.doc 



Transmittal 
IE ® in ULH 

I JAN I A 1998 i ; 

To: Date: 

Mr. William C. Olson Hydrogeologist 
State Of New Mexico Oil Conservation Division 
2040 So Paeheco 
Santa Fe Nm 87505 

January 12, 1998 

ltem(s): Job: 

1997 Annnual Groundwater Monitoring Report 3-3050-301 
Former Maverik Refinery Tank Farm 
Kirtland, New Mexico 

Message or Action 
Required: 

No. of Copies: 1 
Copies to: 

On behalf of Maverik Country Stores, Inc., we are Paul Weissenborn, Maverik Country Stores 
submitting the above-named report. 

Sent Via: 

U. S. Mail 

TriTechnics Corp. 

Bill Hendrix 

1726 Cole Boulevard 
Building 22, Suite 150 

Golden, Colorado 80401 

Remediation Technologies, Inc. 
(303)271-2100 Phone 

(303)277-0110 Fax 



• 

TriTechnics 7 726 Cole Boulevard 
Building 22, Suite 150 
Golden, Colorado 80401-3213 
(303) 271-2100 • (303) 277-0110 Fax 

C O R P O R A T I O N 

Air, Water and Soil Management 

i l l JAN 2 8 

January 23, 1997 

Mr. William C. Olson, Hydrogeologist 
State of New Mexico Oil Conservation Division 
2040 So Paeheco 
Santa Fe, New Mexico 87505 

RE: 1996 ANNUAL GROUNDWATER MONITORING REPORT 
FORMER MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Bill: 

On behalf of our client, Maverik Country Stores, Inc., we are transmitting the 
enclosed groundwater monitoring report describing activities performed during 
May and October, 1996, at the Maverik Refinery Tank Farm, Kirtland, 
New Mexico. 

As set out in Section 6 of the report, Maverik recommends that the current scope 
of work be modified. The semi-annual report will be discontinued and only an 
annual report will be submitted in the future. Additionally, the annual 
bioremediation event will be terminated. 

Sincerely, 
TriTechnics Corporation 

Bill Hendrix 
Project Manager 

cc: Paul Weissenborn, Maverik Country Stores 

MAVKL027\301 \RP\TXT\1310LS95.DOC 



TriTechnics 
_ C O R P O R A T I O N 

Air, Water and Soil Management 

1 726 Cole Boulevard 
Building 22, Suite 150 
Golden, Colorado 80401 -3213 
(303)271-2100 • (303) 277-0110 Fax 

October 31, 1996 

Mr. Bill Olson 

New Mexico Oil Conservation Division 
2040 S. Paeheco 
Santa Fe, NM 87505 

RE: ANNUAL REQUIREMENTS 
FORMER MAVERIK REFINERY 
KIRTLAND, NM 

Dear Mr. Olson: 

In accordance with past conversations with you regarding the subject site, TriTechnics, 

on behalf of Maverik Country Stores, Inc., is requesting modifications to the annual 

requirements which are presently directed by the New Mexico Oil Conservation Division 

at Maverik's former refinery in Kirtland, New Mexico. Two modifications which affect the 

annual bioremediation event and the semi-annual reporting of monitoring/sampling 

activities are requested and explained below. 

As you are aware, an annual bioremediation event is performed at the subject site. 

This event consists of applying 6,000 pounds of ammonium phosphate fertilizer to the 

area within the slurry walls. After the fertilizer is spread, it is worked into the ground by 

ripping the area with a caterpillar. Finally, approximately 150,000 gallons of water are 

applied to the area. Data, to date, do not show that this application significantly affects 

groundwater quality, perhaps due to the likelihood that oxygen, not nutrients, is the 

limiting factor for microbial degradation at the site. We believe, therefore, that 

continued application of nutrients, and the associated expense, may be without merit 

and request that you approve termination of this activity. This request is consistent with 

your thoughts during past discussions. 



Mr. Bill Olson, NM Oil Conserarcion Division 
October 31, 1996 

Page 1 of 2 

Semi-annual monitoring and sampling of specified monitoring wells are presently 

required. A brief data report is submitted to the New Mexico Oil Conservation Division 

after the spring monitoring/sampling event and an annual report is submitted after the 

fall monitoring/sampling event is completed. As you initially suggested, TriTechnics 

requests that the brief data report not be submitted in the future. Monitoring/sampling 

will continue as presently required; however, only the annual report which includes all 

the sampling results from both the Spring and Fall events will be submitted. This 

request is made to reduce paperwork and costs involved with the project but will not 

affect any ofthe data which are being gathered. 

Please contact me at (303)271-2108 if you need any additional information. 

Sincerely, 

TriTechnics Corporation 

Bill Hendrix, Cert. Sci. #182 
Project Manager 

cc: P. Weissenborn, Maverik Country Stores 

mavkl027\301 \cor\027ansam. It1 



TriTechnics 
Air, Water and Soil Management 

1726 Cole Boulevard 
Building 22, Suite 150 
Golden, Colorado 80401-3213 
(303) 271-2100 • (303) 277-0110 fax 

July 17, 1996 

Mr. Bill Olson 
New Mexico Oil Conservation Division 
2040 S. Paeheco 
Santa Fe, NM 87505 

RE: GROUNDWATER ELEVATION MAP 
FORMER MAVERIK REFINERY 
KIRTLAND, NM 

Dear Mr. Olson: 

In accordance with your request, TriTechnics on behalf of Maverik is submitting a 

groundwater elevation map for the subject site. The datums are based on the 

measurements taken for the last Annual Report. Please contact me at (303)271-2108 if 

you need any additional information. 

Sincerely, 
TriTechnics Corporation 

Bill Hendrix, Cert. Sci. #182 
Project Manager 

cc: P. Weissenborn, Maverik Country Stores 

mavkl027\301 \cor\027gwel.lt1 





TriTechnics 
1726 Cole Boulevard 
Building 22, Suite 150 
Golden, Colorado 80401 -3213 
(303) 271-2100 • (303) 277-0110 Fax 

C O R P O R A T I O N 

Air, Water and Soil Management 

June 17, 1996 

Mr. William C. Olson, Hydrogeologist 
State of New Mexico Oil Conservation Division 
2040 South Paeheco 
Santa Fe, New Mexico 87505 ~ ~— 

RE: SPRING GROUNDWATER MONITORING RESULTS 
FORMER MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Bill: 

On behalf of Maverik Country Stores, TriTechnics Corporation is submitting the results 

of the spring groundwater monitoring event for the subject site. The sampling event 

was completed May 1 and 2, 1996. As agreed in previous communications, the results 

have been summarized in the attached table, and the analytical data has also been 

included. 

The nutrient addition activity which was accomplished last year, is planned again for 

this year. This activity should be completed in June. The fall groundwater sampling 

event will be completed in October or November. 

If you need additional information regarding this site, please contact me at 

(303) 271-2108. 

Sincerely, 
TriTechnics Corporation 

Bill Hendrix, N. Mex. Cert. Sci. #182 
Project Manager 

Attachments 

cc: P. Weissenborn - Maverik Country Stores 

mavkl027\cor\027sprpt.trn 



MAVERIK COUNTRY STORES 
KIRTLAND, NEW MEXICO 

1996 SAMPLING RESULTS 

TABLE 1 

SUMMARY OF GROUNDWATER QUALITY MONITORING RESULTS 
(SINCE INSTALLATION OF SLURRY WALL) 

Former Maverik Refinery, Kirtland, NM 

Sampling DCA B T E X BTEX sc 
Location Period ug/L ug/L ug/L ug/L ug/L ug/L pH umhos/cm 

Within Slurry 
Wall 

MW-17 1 Sep-90 360 11,000 15,000 1,160 13,000 40,160 7.01 2,500 
2 Mar-91 400 11,000 10,000 1,900 15,000 37,900 7.04 2,700 
3 Jun-91 420 9,800 6,300 1,800 16,000 33,900 7.04 2,650 
4 Jan-92 MSG MSG MSG MSG MSG MSG MSG MSG 
5 Jun-92 45 9,240 7,580 1,150 7,190 25,160 7.26 2,730 
6 Aug-92 27 7,710 1,920 669 5,130 15,429 7.23 2,810 
7 Dec-92 17.3 7,990 4,740 638 4,600 17,968 7.54 2,970 
8 Mar-93 16.8 13,800 6,830 1,110 6,930 28,670 7.37 2,610 
9 May-93 12.5 13,700 6,360 993 10,530 31,583 7.33 2,470 
10 Nov-93 30.9 8,590 2,820 636 4,880 16,926 7.39 2,360 
11 May-94 8.3 10,900 4,340 823 5,660 21,723 7.30 2,830 

12a Oct-94 4.9 5,130 1,160 409 2,818 9,517 7.04 2,470 
12b Oct-94 < 1 2,070 807 350 2,013 5,240 7.04 2,470 
13a May-95 < 10 9,320 2,510 694 3,782 16,306 7.49 2,480 
13b May-95 < 10 12,800 4,460 944 5,710 23,914 7.49 2,480 
14 Oct-95 ** 2.3 3,000 464 244 1,079 4,787 7.09 2,430 
15 May-96 2.2 7,700 1,200 530 1,800 11,230 7.20 2,280 
15 May-96 dup < 5 7,300 1,200 490 1,800 10,790 

MW-22 1 Sep-90 7,200 21,000 20,000 1,100 8,300 50,400 7.00 1,500 
2 Mar-91 2,200 17,000 9,500 910 6,600 34,010 6.87 1,900 
3 Jun-91 3,600 15,000 3,200 760 3,000 21,960 7.06 1,700 
4 Jan-92 5,400 36,000 27,000 1,900 13,500 78,400 6.86 1,600 
5 Jun-92 3,170 21,200 7,540 1,040 5,730 35,510 7.13 1,690 
6 Aug-92 568 20,500 4,610 588 3,280 28,978 7.28 1,545 
7 Dec-92 908 12,100 4,220 514 3,254 20,088 7.43 1,508 
8 Mar-93 1,930 29,800 14,100 1,170 7,030 52,100 7.26 1,408 
9 May-93 28 17,000 6,520 1,100 6,150 30,770 7.61 6,550 
10 Nov-93 2,780 18,400 8,480 150 7,300 34,330 8.01 1,610 
11 May-94 379 9,340 2,250 845 3,725 16,160 7.15 1,505 
12 Oct-94 566 10,500 5,890 1,390 8,350 26,130 7.24 1,710 

13a May-95 62 7,510 1,750 1,000 6,520 16,780 7.15 1,517 
13b May-95 67 9,020 2,620 1,230 7,310 20,180 7.15 1,517 
14 Oct-95 " 41.9 5,700 2,430 1,580 9,000 18,710 7.25 1,820 
14 Oct-95 ** dup < 1 5,120 2,130 1,540 8,320 17,110 7.25 1,820 
15 May-96 37 4,600 410 1,300 10,000 16,310 7.30 1,325 

P-1 9 May-93 < 1 4,110 18.8 361 2,522 7,012 7.04 2,290 
10 Nov-93 < 1 3,580 10.2 506 3,215 7,311 7.22 1,460 
11 May-94 DRY DRY DRY DRY DRY DRY DRY DRY 
12 Oct-94 < 1 8.9 < 1 1.9 11.8 22.6 7.04 2,210 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 NS NS NS NS NS NS NS NS 
15 May-96 NS NS NS NS NS NS NS NS 

P-2 9 May-93 3.2 5.2 < 1 < 1 < 1 5.2 7.36 3,910 
10 Nov-93 < 1 < 1 < 1 < 1 < 1 < 1 7.92 3,540 
11 May-94 1.3 < 1 < 1 < 1 < 1 < 1 7.48 3,980 
12 Oct-94 3.6 < 1 < 1 < 1 < 1 < 1 7.12 3,480 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 NS NS NS NS NS NS NS NS 
15 May-96 0.8 <0.5 < 0.5 < 0.5 < 0.5 <0.5 7.40 2,980 

P-3 9 May-93 10.6 < 1 < 1 < 1 < 1 < 1 7.24 11.160 
10 Nov-93 11.5 < 1 < 1 < 1 < 1 < 1 7.31 9,140 
11 May-94 12.1 < 1 < 1 < 1 < 1 < 1 7.28 8,070 

M:\MAVKL027\RP\TBL\027QT296.TB4\xls Page 1 of 5 May 24, 1996 



MAVERIK COUNTRY STORES 
KIRTLAND, NEW MEXICO 

1996 SAMPLING RESULTS 

TABLE 1 

SUMMARY OF GROUNDWATER QUALITY MONITORING RESULTS 
(SINCE INSTALLATION OF SLURRY WALL) 

Former Maverik Refinery, Kirtland, NM 

Sampling DCA B T E X BTEX SC 
Location Period ug/L ug/L ug/L ug/L ug/L ug/L PH umhos/cm 

12 Oct-94 12.6 < 1 < 1 < 1 < 1 < 1 7.06 5,550 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 NS NS NS NS NS NS NS NS 
15 May-96 3.4 <0.5 <0.5 <0.5 <0.5 <0.5 7.40 4,420 

P-4 9 May-93 8.3 6,690 4,090 559 6,260 17,599 NA NA 
10 Nov-93 2.1 6,400 4,420 900 7,700 19,420 NA NA 
11 May-94 NS NS NS NS NS NS NS NS 
12 Oct-94 NS NS NS NS NS NS NS NS 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 NS NS NS NS NS NS NS NS 
15 May-96 NS NS NS NS NS NS NS NS 

On-Site 

MW-10 1 Sep-90 1.4 <0.5 <0.5 <0.5 < 1 < 1 6.95 1,550 
2 Mar-91 < 1 <0.5 <0.5 <0.5 < 0.5 < 0.5 7.29 1,700 
3 Jun-91 NA NA NA NA NA NA NA NA 
4 Jan-92 < 5 <5 <5 <5 <5 < 5 7.31 1840 
5 Jun-92 1.6 < 1 < 1 < 1 < 1 < 1 7.65 1,400 
6 Aug-92 < 1 < 1 < 1 < 1 < 1 < 1 7.85 1,160 
7 Dec-92 < 1 < 1 < 1 < 1 < 1 < 1 7.64 6,110 
8 Mar-93 < 1 < 1 < 1 < 1 < 1 < 1 7.22 9,060 
9 May-93 1 < 1 < 1 < 1 < 1 < 1 7.93 2,320 
10 Nov-93 < 1 < 1 < 1 < 1 < 1 < 1 7.73 1,320 
11 May-94 < 1 < 1 < 1 < 1 < 1 < 1 7.75 1,335 
12 Oct-94 2.1 < 1 < 1 < 1 < 1 < 1 7.56 1,159 
13 May-95 < 1 < 1 < 1 < 1 < 1 < 1 7.64 1,695 
14 Oct-95 < 1 < 1 < 1 < 1 < 1 < 1 7.41 1,453 
15 May-96 1.0 < 0.5 <0.5 <0.5 < 0.5 < 0.5 7.70 1,328 

MW-18 1 Sep-90 < 1 17 < 12 84 880 981 7.00 1,500 
2 Mar-91 < 1 26 < 12 85 770 881 7.24 1,200 
3 Jun-91 < 1 <25 <25 78 930 1,008 6.77 1200 
4 Jan-92 MSG MSG MSG MSG MSG MSG MSG MSG 
5 Jun-92 < 1 313 1.1 200 1,710 2,224 7.07 1,480 
6 Aug-92 < 1 527 10.8 258 2,075 2,871 7.26 2,100 
7 Dec-92 <25 294 <25 224 1,460 1,978 7.31 1,930 
8 Mar-93 < 1 117 8.0 96.0 226 447.0 7.07 2,780 
9 May-93 1 73 < 1 31.2 259 363.2 7.15 2,220 
10 Nov-93 < 1 337 4.9 261 1,352 1,955 7.00 1,870 
11 May-94 < 1 51 10.0 7.0 99.0 167.0 7.00 1,510 
12 Oct-94 < 1 210 10.9 46.0 482.8 749.7 7.10 1,530 
13 May-95 < 1 128 < 1 10.4 274.0 412.4 6.84 1,370 
14 Oct-95 ** < 1 118 12.2 20.0 296.4 446.6 7.03 1,299 
15 May-96 <0.5 48 0.5 3.4 150 201.9 7.00 1,270 

MW-19 1 Sep-90 45 < 0.5 <0.5 1.1 1.9 3.0 6.95 3,000 
2 Mar-91 35 < 0.5 <0.5 <0.5 < 0.5 <0.5 7.22 2,500 
3 Jun-91 44 < 0.5 < 0.5 5.9 < 0.5 5.9 7.1 2400 
4 Jan-92 14 <5 <5 <5 < 5 < 5 7.66 460 
5 Jun-92 11.4 < 1 < 1 < 1 < 1 < 1 7.76 1,970 

MW-19 6 Aug-92 9.0 < 1 < 1 < 1 < 1 < 1 7.72 1,320 
(continued) 7 Dec-92 6.6 < 1 < 1 < 1 < 1 < 1 7.70 1,620 

8 Mar-93 2.4 < 1 < 1 < 1 < 1 < 1 7.74 1,750 
9 May-93 7.9 <1 < 1 < 1 < 1 < 1 7.73 1,630 
10 Nov-93 6.6 <1 < 1 < 1 < 1 < 1 7.78 1,380 
11 May-94 8.0 <1 < 1 < 1 < 1 < 1 7.65 1,762 
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MAVERIK COUNTRY STORES 
KIRTLAND, NEW MEXICO 

1996 SAMPLING RESULTS 

TABLE 1 

SUMMARY OF GROUNDWATER QUALITY MONITORING RESULTS 
(SINCE INSTALLATION OF SLURRY WALL) 

Former Maverik Refinery, Kirtland, NM 

Sampling DCA B T E X BTEX SC 
Location Period ug/L ug/L ug/L ug/L ug/L ug/L PH umhos/cm 

12 Oct-94 7.9 < 1 < 1 < 1 < 1 < 1 7.44 1,258 
13 May-95 8.6 < 1 < 1 < 1 < 1 < 1 7.52 1,624 

14 Oct-95 8.8 < 1 < 1 < 1 < 1 < 1 7.31 1,411 

15 May-96 8.6 <0.5 <0.5 <0.5 < 0.5 < 0.5 7.50 1,360 

MW-20 1 Sep-90 < 1 < 0.5 <0.5 <0.5 < 1 < 1 -.01 1,350 
2 Mar-91 2.0 < 0.5 < 0.5 <0.5 0.7 0.7 7.39 3,000 
3 Jun-91 NA NA NA NA NA NA NA NA 
4 Jan-92 < 5 < 5 < 5 < 5 < 5 < 5 7.54 3750 
5 Jun-92 < 1 < 1 < 1 < 1 < 1 < 1 7.62 1,600 
6 Aug-92 < 1 < 1 < 1 < 1 < 1 < 1 6.97 1,310 
7 Dec-92 < 1 < 1 < 1 < 1 < 1 < 1 7.87 1,340 
8 Mar-93 2.1 < 1 < 1 < 1 < 1 < 1 7.10 6,740 
9 May-93 < 1 < 1 < 1 < 1 < 1 < 1 7.86 1,430 
10 Nov-93 < 1 < 1 < 1 < 1 < 1 < 1 7.69 1,230 
11 May-94 < 1 < 1 < 1 < 1 < 1 < 1 7.38 1,292 
12 Oct-94 < 1 < 1 < 1 < 1 < 1 < 1 7.57 1,308 
13 May-95 < 1 < 1 < 1 < 1 < 1 < 1 7.65 1,434 
14 Oct-95 < 1 < 1 < 1 < 1 < 1 < 1 7.35 1,525 
15 May-96 <0.5 <0.5 <0.5 < 0.5 <0.5 <0.5 7.60 1,430 

MW-21 1 Sep-90 67 • 0.5 1.5 1.1 5.0 7.6 7.01 1,500 
2 Mar-91 44 <0.5 <0.5 <0.5 <0.5 <0.5 7.62 1,700 
3 Jun-91 40 <0.5 <0.5 <0.5 <0.5 <0.5 7.44 1700 
4 Jan-92 8.8 < 5 < 5 < 5 < 5 < 5 8.31 5110 
5 Jun-92 21.9 < 1 < 1 < 1 < 1 < 1 7.37 2,400 
6 Aug-92 8.3 < 1 < 1 < 1 < 1 < 1 6.96 1,730 
7 Dec-92 1.7 < 1 < 1 < 1 < 1 < 1 7.69 2,030 
8 Mar-93 5.9 < 1 < 1 < 1 < 1 < 1 7.58 1,590 
9 May-93 14.8 < 1 < 1 < 1 < 1 < 1 7.63 2,530 
10 Nov-93 3.7 < 1 < 1 < 1 < 1 < 1 7.58 1,580 
11 May-94 8.3 < 1 < 1 < 1 < 1 < 1 7.66 1,592 
12 Oct-94 5.5 < 1 < 1 < 1 < 1 < 1 7.55 1,760 
13 May-95 < 1 < 1 < 1 < 1 < 1 < 1 7.59 1,819 
13 May-95 dup 5.4 < 1 < 1 < 1 < 1 < 1 7.59 1,819 
14 Oct-95 2.1 < 1 < 1 < 1 < 1 < 1 7.52 2,060 
15 May-96 1.0 < 0.5 < 0.5 <0.5 < 0.5 <0.5 7.50 1,853 

Off-Site 

MW-9 1 Sep-90 2.1 < 0.5 < 0.5 <0.5 < 1 < 1 6.97 1,550 
2 Mar-91 1.8 <0.5 < 0.5 <0.5 1.2 1.2 7.57 2,000 
3 Jun-91 NA NA NA NA NA NA NA NA 
4 Jan-92 < 5 < 5 < 5 < 5 < 5 < 5 7.31 4360 
5 Jun-92 1.5 < 1 < 1 < 1 < 1 < 1 7.58 1,680 
6 Aug-92 < 1 < 1 < 1 < 1 < 1 < 1 7.81 1,325 
7 Dec-92 < 1 < 1 < 1 < 1 < 1 < 1 7.33 1,827 
8 Mar-93 1.5 < 1 < 1 < 1 < 1 < 1 7.63 1,640 

MW-9 9 May-93 NA NA NA NA NA NA NA NA 
(continued) 10 Nov-93 < 1 < 1 < 1 < 1 < 1 < 1 7.62 1,460 

11 May-94 NS NS NS NS NS NS NS NS 
12 Oct-94 1.2 < 1 < 1 < 1 < 1 < 1 7.80 1,610 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 < 1 < 1 < 1 < 1 < 1 < 1 7.38 1,523 
15 May-96 NS NS NS NS NS NS NS NS 

MW-13 1 Sep-90 < 1 < 0.5 1.5 <0.5 < 1 1.5 7.02 2,950 
2 Mar-91 < 1 <0.5 <0.5 <0.5 <0.5 <0.5 7.84 3,250 
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MAVERIK COUNTRY STORES 
KIRTLAND, NEW MEXICO 

1996 SAMPLING RESULTS 

TABLE 1 

SUMMARY OF GROUNDWATER QUALITY MONITORING RESULTS 
(SINCE INSTALLATION OF SLURRY WALL) 

Former Maverik Refinery, Kirtland, NM 

Sampling DCA B T E X BTEX SC 
Location Period ug/L ug/L ug/L ug/L ug/L ug/L pH umhos/cm 

3 Jun-91 NA NA NA NA NA NA NA NA 
4 Jan-92 NA NA NA NA NA NA NA NA 
5 Jun-92 < 1 < 1 < 1 < 1 < 1 < 1 7.11 4,260 
6 Aug-92 < 1 < 1 < 1 < 1 < 1 < 1 7.06 2,910 
7 Dec-92 NA NA NA NA NA NA NA NA 
8 Mar-93 < 1 < 1 < 1 < 1 < 1 < 1 7.58 3,410 
9 May-93 NA NA NA NA NA NA NA NA 
10 Nov-93 < 1 < 1 < 1 < 1 < 1 < 1 7.58 4,150 
11 May-94 NS NS NS NS NS NS NS NS 
12 Oct-94 < 1 < 1 < 1 < 1 < 1 < 1 7.55 3,160 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 < 1 < 1 < 1 < 1 < 1 < 1 7.52 3,600 
15 May-96 NS NS NS NS NS NS NS NS 

MW-14 1 Sep-90 2.0 < 0.5 1.5 <0.5 < 1 1.5 6.97 5,450 
2 Mar-91 < 1 <0.5 <0.5 <0.5 1.7 1.7 7.51 8,400 
3 Jun-91 NA NA NA NA NA NA NA NA 
4 Jan-92 < 5 < 5 < 5 < 5 < 5 < 5 7.20 19380 
5 Jun-92 2.3 < 1 < 1 < 1 < 1 < 1 7.62 4,520 
6 Aug-92 < 1 < 1 < 1 < 1 < 1 < 1 7.38 5,760 
7 Dec-92 < 1 < 1 < 1 < 1 < 1 < 1 7.40 9090 
8 Mar-93 < 1 < 1 < 1 < 1 < 1 < 1 7.02 15,280 
9 May-93 NA NA NA NA NA NA NA NA 
10 Nov-93 1.2 < 1 < 1 < 1 < 1 < 1 7.61 6,030 
11 May-94 NS NS NS NS NS NS NS NS 
12 Oct-94 1.9 < 1 < 1 < 1 < 1 < 1 7.34 4,560 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 < 1 < 1 < 1 < 1 < 1 < 1 7.15 6,760 
15 May-96 NS NS NS NS NS NS NS NS 

MW-15 1 Sep-90 < 1 • 0.5 • 0.5 <0.5 < 1 < 1 -.00 3,250 
2 Mar-91 < 1 <0.5 <0.5 <0.5 <0.5 < 0.5 7.02 8,500 
3 Jun-91 NA NA NA NA NA NA NA NA 
4 Jan-92 < 5 < 5 < 5 < 5 < 5 < 5 7.15 12120 
5 Jun-92 < 1 < 1 < 1 < 1 < 1 < 1 7.27 3,430 
6 Aug-92 < 1 < 1 < 1 < 1 < 1 < 1 7.39 2,450 
7 Dec-92 NA NA NA NA NA NA NA NA 
8 Mar-93 < 1 < 1 < 1 < 1 < 1 < 1 7.42 9,810 
9 May-93 NA NA NA NA NA NA NA NA 
10 Nov-93 < 1 < 1 < 1 < 1 < 1 < 1 8.01 1,630 
11 May-94 NS NS NS NS NS NS NS NS 
12 Oct-94 < 1 < 1 < 1 < 1 < 1 < 1 7.54 2,500 
13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 < 1 < 1 < 1 < 1 < 1 < 1 7.48 2,260 

MW-15 15 May-96 NS NS NS NS NS NS NS NS 

MW-16 1 Sep-90 < 1 <0.5 <0.5 <0.5 < 1 < 1 6.97 1,370 
2 Mar-91 < 1 < 0.5 <0.5 <0.5 < 0.5 < 0.5 7.57 1,200 
3 Jun-91 NA NA NA NA NA NA NA NA 
4 Jan-92 < 5 < 5 < 5 < 5 < 5 < 5 7.30 2050 
5 Jun-92 < 1 < 1 < 1 < 1 < 1 < 1 7.50 1,430 
6 Aug-92 < 1 < 1 < 1 < 1 < 1 < 1 7.76 1,230 
7 Dec-92 < 1 < 1 < 1 < 1 < 1 < 1 7.12 1,735 
8 Mar-93 < 1 < 1 < 1 < 1 < 1 < 1 7.23 2,400 
9 May-93 NA NA NA NA NA NA NA NA 
10 Nov-93 < 1 < 1 < 1 < 1 < 1 < 1 7.31 1,760 
11 May-94 NS NS NS NS NS NS NS NS 
12 Oct-94 < 1 < 1 < 1 < 1 < 1 < 1 7.44 1,253 
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MAVERIK COUNTRY STORES 
KIRTLAND, NEW MEXICO 

1996 SAMPLING RESULTS 

TABLE 1 

SUMMARY OF GROUNDWATER QUALITY MONITORING RESULTS 
(SINCE INSTALLATION OF SLURRY WALL) 

Former Maverik Refinery, Kirtland, NM 

Sampling DCA B T E X BTEX SC 
Location Period ug/L ug/L ug/L ug/L ug/L ug/L PH umhos/cm 

13 May-95 NS NS NS NS NS NS NS NS 
14 Oct-95 < 1 < 1 < 1 < 1 < 1 < 1 7.26 1,421 
15 May-96 NS NS NS NS NS NS NS NS 

Water Quality 
Standards 

New Mexico 10 10 750 750 620 6 -9 
EPA MCL 5 5 1,000 700 10,000 — — 

NOTES: 

Abbreviations: 

Sampling Dates: 

DCA = 1,2-dichloroethane 
B = Benzene 
T = Toluene 

SC = Specific Conductivity 
TDS = Total Dissolved Solids 
MSG = Well Missing - could not be located 

E = Ethylbenzene NA = Not Analyzed 
K = Xylenes NS = Not Sampled 

1 Sept. 13 & 14, 1990 10 November 29 & 30,1993 
2 March 18 & 19, 1991 11 May 25, 1994 
3 June 13, 1991 12 October 2 & 3, 1994 
4 January 20&21,1992 13 May 17,1995 
5 June 9 & 12, 1992 14 October 18 & 19, 1995 
6 August 19 & 20,1992 15 May 1 and 2,1996 
7 December 16,1992 
8 March 30, 1993 
9 May 23, 1993 

From sampling period 5 onward, samples were obtained from replacement wells MW-17 and MW-18. 

Values in bold exceed New Mexico MCL for drinking water. 

** = Laboratory exceeded holding time before completing sample analysis. 
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AEN I.D. 605308 

May 8, 1996 

Tritechnics 
1726 Cole Blvd, Bldg 22 
Suite 150 
Golden, CO 80401 

Project Name/Number: KIRTLAND REFINERY MAVKL02896 

Attention: B i l l Hendrix 

On 05/03/96, American Environmental Network (NM), Inc., (ADHS 
License No. AZ0015) received a reguest t o analyze aqueous 
samples. The samples were analyzed with EPA methodology or 
eguivalent methods. The results of these analyses and the 
gu a l i t y control data, which follow each set of analyses, are 
enclosed. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (505) 344-3777. 

Kimberly D. McNeill 
Project Manager 

MR: j t 

Enclosure 

2709-D Pan American Freeway, NE • Albuquerque, NM 87107 • (505) 344-3777 • Fax (602) 344-4413 



1 

^American Environmental Network, Inc. 

CLIENT :TRITECHNICS DATE RECEIVED :05/03/96 

PROJECT # :MAVKL02896 

PROJECT NAME : KIRTLAND REFINERY REPORT DATE :05/08/96 

AEN ID: 605308 

DATE 
AEN # CLIENT DESCRIPTION MATRIX COLLECTED 

01 MW-18 AQUEOUS 05/01/96 
02 MW-21 AQUEOUS 05/01/96 
03 MW-20 AQUEOUS 05/01/96 
04 P2-3 AQUEOUS 05/01/96 
05 P2-2 AQUEOUS 05/01/96 
06 MW-19 AQUEOUS 05/01/96 
07 MW-10 AQUEOUS 05/01/96 
08 MW-22 AQUEOUS 05/02/96 
09 MW-71 AQUEOUS 05/02/96 
10 MW-17 AQUEOUS 05/02/96 
11 EQP BLANK AQUEOUS 05/02/96 
12 TRIP BLANK C AQUEOUS 04/26/96 

TOTALS 

MATRIX #SAMPLES 
AQUEOUS 12 

AEN STANDARD DISPOSAL PRACTICE 

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



^American Environmental Network, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 602)/EDC (EPA 601) 

CLIENT : TRITECHNICS ATI I.D.: 605308 
PROJECT # : MAVKL02896 
PROJECT NAME : KIRTLAND REFINERY 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

01 MW-18 AQUEOUS 05/01/96 NA 05/03/96 1 

02 MW-21 AQUEOUS 05/01/96 NA 05/04/96 1 

03 MW-20 AQUEOUS 05/01/96 NA 05/04/96 1 

PARAMETER UNITS 01 02 << 03 ' 

BENZENE DG/L 48 <0.5 <0.5 

1,2-DICHLOROETHANE (EDC) DG/L <0.5 1.0 <0. 5 
ETHYLBENZENE DG/L 3.4 <0.5 <0. 5 

TOLUENE UG/L 0.5 <0.5 <0. 5 
TOTAL XYLENES UG/L 150 <0.5 <0.5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 86 85 84 

TRIFLUOROTOLUENE (%) 95 94 97 



L/fmerican Environmental Network, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 602)/EDC (EPA 601) 

CLIENT : TRITECHNICS ATI I.D.: 605308 
PROJECT # : MAVKL02896 
PROJECT NAME : KIRTLAND REFINERY 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

04 P2-3 AQUEOUS 05/01/96 NA 05/04/96 1 
05 P2-2 AQUEOUS 05/01/96 NA 05/04/96 1 
06 MW-19 AQUEOUS 05/01/96 NA 05/04/96 1 

PARAMETER UNITS 04 v 05 0 6 ^ 

BENZENE UG/L <0.5 <0.5 <0.5 
1,2-DICHLOROETHANE (EDC) UG/L 3.4 0.8 8.6 
ETHYLBENZENE UG/L <0.5 <0.5 <0.5 
TOLUENE UG/L <0.5 <0.5 <0.5 
TOTAL XYLENES UG/L <0. 5 <0.5 <0.5 

SURROGATES: 

BROMOCHLOROMETHANE (%) 92 88 90 
TRIFLUOROTOLUENE (%) 97 93 89 



^American Environmental Network, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX (EPA 602)/EDC (EPA 601) 

CLIENT : TRITECHNICS ATI I.D.: 605308 
PROJECT # : MAVKL02896 
PROJECT NAME : KIRTLAND REFINERY 
SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 
07 MW-10 AQUEOUS 05/01/96 NA 05/04/96 1 
08 MW-22 AQUEOUS 05/02/96 NA 05/06/96 100 
09 MW-71 AQUEOUS 05/02/96 NA 05/06/96 100 

PARAMETER UNITS 07- 08- 09 ̂  

BENZENE UG/L <0.5 4600 7300 
1,2-DICHLOROETHANE (EDC) UG/L 1.0 37 D(25) <5.0 D(10) 
ETHYLBENZENE UG/L <0. 5 1300 490 
TOLUENE UG/L <0.5 410 1200 
TOTAL XYLENES UG/L <0. 5 10000 1800 

SURROGATES: 
BROMOCHLOROMETHANE (%) 103 95 83 
TRIFLUOROTOLUENE (%) 114 88 92 

D(25)=DILUTED 25X, ANALYZED 05/04/96 
D(10)=DILUTED 10X, ANALYZED 05/04/96 



(^American Environmental Network, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX, MTBE (EPA 602)/EDB, 
TRITECHNICS 
MAVKL02896 
KIRTLAND REFINERY 

EDC (EPA 601) 
ATI I.D.: 605308 

SAMPLE DATE DATE DATE DIL. 
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

10 MW-17 " AQUEOUS 05/02/96 NA 05/08/96 100 

11 EQP BLANK AQUEOUS 05/02/96 NA 05/06/96 1 
12 TRIP BLANK C AQUEOUS 04/26/96 NA 05/06/96 1 

PARAMETER UNITS 10 11 12 

BENZENE UG/L 7700 <0.5 <0.5 
1,2-DICHLOROETHANE (EDC) UG/L 2.2 D ( l ) <0.5 <0. 5 

ETHYLBENZENE UG/L 530 <0. 5 <0. 5 
TOLUENE UG/L 1200 <0.5 <0.5 

TOTAL XYLENES UG/L 1800 <0.5 <0.5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

82 
98 

87 
92 

82 
93 

D(1)=DILUTED IX, ANALYZED 05/07/96 



^American Environmental Network, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

TEST 

BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

REAGENT BLANK 
PURGEABLE HALOCARBONS/AROMATICS 

BTEX (EPA 602)/EDC (EPA 601) 

050396 
TRITECHNICS 
MAVKL02896 
KIRTLAND REFINERY 

ATI I.D. 
MATRIX 
DATE EXTRACTED 
DATE ANALYZED 
DIL. FACTOR 

605308 
AQUEOUS 
NA 
05/03/96 
1 

PARAMETER UNITS 

BENZENE 
1,2-DICHLOROETHANE (EDC) 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 

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

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

87 
96 



(^American Environmental Network, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

REAGENT BLANK 
PURGEABLE HALOCARBONS/AROMATICS 

TEST : BTEX (EPA 602)/EDC (EPA 601) 
ATI I.D. : 605308 

BLANK I . D. : 050696 MATRIX : AQUEOUS 
CLIENT : TRITECHNICS DATE EXTRACTED : NA 
PROJECT # : MAVKL02896 DATE ANALYZED : 05/06/96 
PROJECT NAME : KIRTLAND REFINERY DIL. FACTOR : 1 
PARAMETER UNITS 

BENZENE UG/L <0.5 
1,2-DICHLOROETHANE (EDC) UG/L <0.5 
ETHYLBENZENE UG/L <0.5 
TOLUENE UG/L <0.5 
TOTAL XYLENES UG/L <0.5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

91 
91 



<^/fmerican Environmental Network, Inc. 

GAS CHROMATOGRAPHY RESULTS - QUALITY CONTROL 

REAGENT BLANK 
PURGEABLE HALOCARBONS/AROMATICS 

TEST 

BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX (EPA 602)/EDC (EPA 601) 

050796 
TRITECHNICS 
MAVKL02896 
KIRTLAND REFINERY 

ATI I.D. 
MATRIX 
DATE EXTRACTED 
DATE ANALYZED 
DIL. FACTOR 

605308 
AQUEOUS 
NA 
05/07/96 
1 

PARAMETER UNITS 

BENZENE 
1,2-DICHLOROETHANE (EDC) 
ETHYLBENZENE 
TOLUENE 
TOTAL XYLENES 

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

<0.5 
<0.5 
<0.5 
<0. 5 
<0. 5 

SURROGATES: 
BROMOCHLOROMETHANE (%) 
TRIFLUOROTOLUENE (%) 

87 
95 



^American Environmental Network, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST 

MSMSD # 

CLIENT 

PROJECT # 

: BTEX (EPA 602)/EDC (EPA 601) 

: 60530803 

: TRITECHNICS 

: MAVKL02896 

PROJECT NAME : KIRTLAND REFINERY 

REF. I.D. : 60530803 

ATI I.D. 

DATE EXTRACTED 

DATE ANALYZED 

SAMPLE MATRIX 

UNITS 

605308 

NA 

05/03/96 

AQUEOUS 

UG/L 

SAMPLE CONC SPIKED % DUP DUP 
PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD 

BENZENE <0.5 10.0 12.1 121 10.7 107 12 

1,2-DICHLOROETHANE (EDC) <0.5 10.0 12.2 122 10.6 106 14 

ETHYLBENZENE <0.5 10.0 12.3 123 11.4 114 8 

TOLUENE <0.5 10.0 12.0 120 10.7 107 11 

TOTAL XYLENES <0.5 30.0 36.1 120 33.6 112 7 

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

Spike Concentration 

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

X 100 
Average Result 



(^American Environmental Network, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST 

MSMSD # 

CLIENT 

PROJECT # 

PROJECT NAME 

REF. I.D. 

BTEX (EPA 602)/EDC (EPA 601) 

60530807 

TRITECHNICS 

MAVKL02896 

KIRTLAND REFINERY 

60530807 

ATI I.D. 

DATE EXTRACTED 

DATE ANALYZED 

SAMPLE MATRIX 

UNITS 

605308 

NA 

05/07/96 

AQUEOUS 

UG/L 

PARAMETER 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE 

% 
REC 

DUP 
SPIKE 

DUP 
% REC RPD 

BENZENE <0.5 10.0 10.9 109 9.4 94 15 

1,2-DICHLOROETHANE (EDC) 1.0 10.0 12.2 112 10.4 94 16 

ETHYLBENZENE <0.5 10.0 11.4 114 9.4 94 19 

TOLUENE <0.5 10.0 11.2 112 9.2 92 20 

TOTAL XYLENES <0.5 30.0 33.3 111 27.2 91 20 

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

Spike Concentration 

(Sample Result - Duplicate Result) 
RPD (Relative Percent Difference) = X 100 

Average Result 
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TriTechnics 
C O R P O R A T I O N 

Air, Water and Soil Management 

First Commerce Center • Suite 2006 
175 West 200 South Street 
Salt Lake City, Utah 84101-1456 
(801) 359-3059 • (801) 359-3307 Fax 

March 29, 1996 

Mr. William C. Olson, Hydrogeologist 
State of New Mexico Oil Conservation Division 
P. O. Box 2088 
State Land Office Building 

APR 011996 
Environmental Bureau 

Oil Conservation Division 
Santa Fe, New Mexico 87504 

RE: Groundwater Quality Monitoring Report, Maverik Refinery and Tank Farm 
Kirtland, New Mexico 

On behalf of our client, Maverik Country Stores, Inc., we are transmitting the 
enclosed groundwater monitoring report describing activities performed during 
May and October, 1995, at the Maverik Refinery Tank Farm, Kirtland, New 
Mexico. 

During 1996, Maverik anticipates performing the activities requested in your May 
17, 1993 letter addressed to Maverik. These activities include semi-annual 
sampling of on-site wells, annual sampling of off-site wells, and nutrient addition 
to the area within the slurry wall to encourage biodegradation. 

We will advise you in advance of these field activities. We anticipate that the first 
groundwater sampling event will occur in May or June. 

Dear Bill: 

Sincerely, 

Dennis Riding 
Project Engineer 

cc: Paul Weissenborn, Maverik Country Stores 

MAVKL027\RP\TXT\131 OLS95.DOC 



175 West 200 South, Suite 2006 
Salt Lake City, Utah 84101 
(801) 359-3059 
FAX (801) 359-3307 

January 31, 1995 

An Amoco Company 
ECOVA CORPORATION RECEIVED 

FEB 06 1995 

Mr. William C. Olson Hydrogeologist 
Environmental Bureau 

Oil Conservation Division 
State of New Mexico Oil Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

RE: Ground Water Quality Monitoring Report, Maverik Refinery and Tank Farm 
Kirtland, New Mexico 

On behalf of our client, Maverik Country Stores, Inc., we are transmitting a report describing the 
ground water monitoring activities conducted during May and October 1994, at the Maverik 
Refinery Tank Farm, Kirtland, New Mexico. The results of the May sampling were transmitted to 
you informally in a letter report dated June 21, 1994. 

During 1995, Maverik anticipates performing those activities requested in your May 17, 1993 letter 
to Maverik consisting of semi-annual sampling of on-site wells, annual sampling of off-site wells, 
and nutrient addition to the area within the slurry wall confines to stimulate biodegradation. 

We will advise you in advance of the conduct of these field activities. We anticipate that the first 
ground water sampling event and the nutrient addition activities will take place in May or June. 
Please note in the Annual Report that a February 15th reporting date has been proposed as a 
target for submittal of future Annual Reports. 

Sincerely, 

Ecova Corporation 

Dear Bill: 

Paul R. Weissenborn 
Project Geologist 

cc Denny Foust, New Mexico OCD 
Dan Murray, Maverik Country Stores 

9131.01\COR\131OLS94.LTR 



800 Jefferson County Parkway 
Golden, Colorado 80401 U.S.A. 
FAX (303) 279-9716 
(303) 279-9712 Ecova Corporation 

An Amoco Company 

December 21, 1994 

Mr. William C. Olson, Hydrogeologist 
State of New Mexico Oil Conservation Division 
P. 0. Box 2088 
State Land Office Building 
Santa Fe, NM 87504 

RE: Annual Report-Maverik Refinery and Tank Farm, Kirtland, New Mexico 

As discussed in our December 21, 1994, telephone conversation, the annual Groundwater 

Monitoring Report for the referenced site has been delayed due to scheduling conflicts. The report 

will be submitted to your office by January 31, 1995. 

Thank you for your assistance. It was good talking with you again. 

Sincerely yours, 
Ecova Corporation 

Paul R. Weissenborn 
Project Geologist 

cc: Mike Paules 
Robert Krueger 

9131.01\COR\RPT.LTR 
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DIVISION 

State of New Mexico 
ENERGY, MINERALS and NATURAL RESOURCES DEPARTMENT 

Santa Fe, New Mexico 87505 

MEMORANDUM OF MEETING OR CONVERSATION 

Telephone CD Person al 
Qate —/ 

J/7 7, 
Orig inat ing Party Other Parties 

7/—7 I Ml 
Subject 

/V X""/ C.*Y~<bhi~ f2c. V ( i 

T 
Qi scussion 

^ — — J 
li* >v M 

Conclusions or Agreements 



GEOWEST 
Golden, Inc. 

May 3, 1993 

RECEIVED 
Mr. William C. Olsen 
New Mexico Oil Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

Dear Bill: 

This is to transmit the results of the last three quarterly sampling events conducted at the 
Maverik Country Stores Kirtland Refinery and Tank Farm. These were conducted during 
August and December 1992 and March 1993. 

As a result of these and earlier findings, in the report we have proposed for your 
consideration some modifications to the basic monitoring program. These consist of 
eliminating the off-site wells from water quality sampling and reducing the number of 
sampling events to two per year, one in May-June and the other in October-November. 
We would like to institute these changes May-June 1993 which would be the time of the 
next scheduled sampling whether you agree to the proposed reduced frequency of 
monitoring or not. If possible, we would appreciate your decision on this matter prior to 
this time. 

Please call if you wish to discuss any of the findings or proposed modifications. 

Sincerely, 
GeoWest Golden Inc. 

Peter F. Olsen 
Senior Project Manager 

cc: Dan Murray, Maverik Country Stores 

MAY 0 4 1993 
OIL CONSERVATION DIV. 

SANTA FE 

First Commerce Center, Suite 2006 • 175 West 200 South • Salt Lake City, Utah 84111 • (801) 359-3059 



TRANSMITTAL OF DOCUMENTS/DRAWINGS 

From: Date: 5/3/93 

GeoWest Denver 

GeoWest SLC Pete Olsen 

p ^ O R! V F © ? o W e s t P r°j e c t No- 9 1 3 1 0 1 

RE: Maverik Country Stores f , 1 Q q q 

Refinery and Tank Farm W A T u * 1 3 3 0 

Kirtland, New Mexico 0 1 L CONSERVATION DIV. 
SANTA FE 

Distribution For comments Information only File 

Dan Murray 
Maverik 

William Olsen 
NM Oil Conservation 

Pete Olsen 
GeoWest 

Bill Highland 
GeoWest 

DESCRIPTION: Report-Ground Water Quality Monitoring Results, Maverik Refinery Tank 
Farm, Kirtland, New Mexico, April 26, 1993. 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

=omna= 

BRUCE KING POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 
SANTA FE. NEW MEXICO 87504 

(505) 8S7-5800 

October 21, 1992 
ANITA LOCKWOOD 
CABINET SECRETARY 

Mr. Peter F. Olsen 
GeoWest Golden, Inc. 
F i r s t Commerce Center, Suite 2006 
175 West 200 South 
Salt Lake City, Utah 84111 

RE: OCD MONITOR WELL SAMPLING 
CARIBOU/MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Mr. Olsen: 

On June 16, 1992, the New Mexico O i l Conservation Division (OCD) 
s p l i t ground water samples from select Caribou/Maverik ref i n e r y 
monitor wells with GeoWest Golden, Inc. Samples were analyzed f o r 
aromatic and halogenated v o l a t i l e organics using EPA method 
8010/8020. Enclosed you w i l l f i n d copies of the a n a l y t i c a l results 
fo r monitor wells MW-17 and MW-18. 

I f you have any questions, please contact me at (505) 827-5885. 

Sincerely, ^ 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

Enclosures 

xc: Denny Foust, OCD Aztec D i s t r i c t Office 
William C a l l , Maverik Country Stores, Inc. 



Mr. William C. Olson 
New Mexico Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

RE: 1992 2nd Quarter Sampling Results, Maverik Kirtland Refinery 

Dear Bill: 

This is to transmit the results of the 1992 second quarter sampling conducted at the 

Maverik Country Stores Kirtland Refinery from June 9-12, 1992. A formal interpretive 

report will be prepared following the third quarter sampling as previously suggested. 

Enclosed are the laboratory report forms and four summary tables. The latter consist 

of (1) the ground water analytical results for the June sampling; (2) a summary of these 

results combined with previous results since the slurry wall was installed; (3) the 

analytical results of testing a soil sample taken from the boreholes in which the two 

replacement monitor wells were installed; and (4) the water level elevations recorded 

during the June sampling period. 

Replacement wells were installed for the two missing wells (MW-17 and 18) with the 

same specifications and in approximately the same locations. In addition, four 

piezometers were installed inside the slurry wall, one being placed near each of the four 

corners. 

Water quality sampling results, in general, were not unexpected. None of the target 

analytes were above New Mexico MCL's in any of the off-site wells. In the on-site wells 

9131.01 \cor\1312qtr.ltr 

First Commerce Center, Suite 2006 • 175 West 200 South • Salt Lake City, Utah 84111 • (801) 359-3059 



Mr. William C. Olson Page 2 
New Mexico Oil Conservation Division 

DCA, exceeded the MCL in MW-19 and 21 as it has in the previous sampling events 

and at about the same concentrations. In replacement MW-18, located upgradient of 

the slurry wall, benzene exceeded the MCL and it, along with ethylbenzene and xylenes, 

were reported at higher concentrations than previously encountered; DCA was below 

detection limits in this well. The concentrations of target analytes in the two wells within 

the slurry wall confines were high and not unexpected with the exception that DCA was 

an order of magnitude lower than previously encountered in MW-17. 

In the two borehole soil samples analyzed for BTEX, the concentrations of each of the 

individual BTEX components were low, virtually all less than 1 ppm. These samples 

were taken at 10.5 and at 15.5 feet below ground surface. These low BTEX 

concentrations are in agreement with previous samples in this area taken at these 

depths. Much higher concentrations were obtained in previous borehole soil samples 

taken at shallower depths. 

Water levels typically decreased by about a foot since January except in upgradient 

MW-1 which rose nearly 2.5 feet. The water levels in this well are strongly influenced 

by the presence or absence of water in the Farmers Mutual irrigation ditch. 

Based upon water level measurements in the new piezometers and monitor wells inside 

the slurry wall, a ground water gradient of about 0.006 ft/ft toward the southwest was 

indicated. Outside the slurry wall, a gradient is in the same direction but at about 0.01 

ft/ft was measured. Further investigation of the cause and significance of the slurry wall 

ground water gradient will be performed. 

9131.01\cor\1312qtr.ltr 



Mr. William C. Olson Page 3 
New Mexico Oil Conservation Division 

I understand that Denny Foust obtained ground water samples from the two 

replacement wells for analysis by the State laboratory. I will be interested in receiving 

the results of this testing for comparative purposes when they are available. 

Please call if you wish to discuss any of these findings. 

Sincerely, 
GeoWest Golden Inc. 

Peter F. Olsen 
Senior Project Manager 

cc: Dan Murray, Maverik Country Stores 

9131.01\cor\1312qtr.ltr 



TABLE 1 

RESULTS OF ANALYTICAL TESTING OF GROUND WATER 
AT MAVERIK KIRTLAND REFINERY, JUNE 1992 

Location DCA B T E X | PH SC Sulfate Sulfide 

Within Slurrv Wall 

MW-17R 45.3 9,240 7,580 1,150 7,190 7.26 2,730 91 <1 
MW-22 3,170 21,200 7,540 1,040 5,730 7.13 1,690 7 <1 

On-Site 

MW-10 1.6 <1 <1 <1 <1 7.65 1,400 NA NA 
MW-18R <1 313 1.1 200 1,710 7.07 1,480 NA NA 
MW-19 11.4 <1 <1 <1 <1 7.76 1,970 NA NA 
MW-20 <1 <1 <1 <1 <1 7.62 1,670 NA NA 
MW-21 21.9 <1 <1 <1 <1 7.37 2,400 NA NA 

Off-Site 

MW-9 1.5 <1 <1 <1 <1 7.58 1,680 NA NA 
MW-13 <1 <1 <1 <1 <1 7.11 4,260 NA NA 
MW-14 2.3 <1 <1 <1 <1 7.62 4,520 NA NA 
MW-15 <1 <1 <1 <1 <1 7.27 3,430 NA NA 
MW-16 <1 <1 <1 <1 <1 7.50 1,430 NA NA 

NOTES: 

Samples taken June 9 & 12, 1992 
Abbreviations: DCA = 1,2-dichloroethane; B = benzene; T = toluene; E = ethylbenzene; X = total xylenes; SC = 

specific conductance; NA = not analyzed 
Organic values in u.g/1; pH in standard units; SC in Limhos/cm; sulfate and sulfide in mg/l 

9131.01\rp\tbl\131gwtst.tb1 
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TABLE 4 

WATER LEVEL ELEVATIONS 
JUNE 1992 

Location 
Datum 
(ft, msl) 

Water Level 
(ft, msl) 

Change in Water 
Level Since 1/92 

(ft) 

Depth to Water 
Below Ground 

Surface (ft) 

MW-1 5207.24 5197.38 2.49 8.4 

MW-2 5196.93 5190.88 -0.61 4.4 

MW-9 5191.22 5187.25 -3.97 2.3 

MW-10 5189.30 5184.74 -1.13 2.7 

MW-13 5187.76 5184.74 — 2.8 

MW-14 5194.47 5186.60 -1.98 4.1 

MW-15 5188.80 5183.19 -1.45 2.2 

MW-16 5194.98 5188.47 -1.08 4.5 

MW-17 5195.91 5190.84 — 3.7 

MW-18 5201.75 5186.37 — 7.1 

MW-19 5189.54 5186.57 -0.96 2.0 

MW-20 5191.05 5189.32 -4.48 3.5 

MW-21 5194.81 5189.28 -1.49 4.3 

MW-22 5195.86 5190.36 -0.79 5.3 

P-1 5197.66 5190.36 — 5.4 

P-2 5192.32 5187.40 — 3.1 

P-3 5193.21 5188.04 — 3.4 

P-4 5198.82 5190.06 — 7.0 

9131.01\rp\tbl\131wlelv.tb4 
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.v>\ v> Wo Mountain States Analytical 
The Quality Solution 

i — \ rv.: -feiv. 

CLIENT: 

Phone: 
ATTN: 

Geowest Golden Inc. SLC 
175 West 200 South t 2006 
Salt Lake City, UT 84101-
801-359-3059 801-359-3307 (FAX) 
Mr. Pete Olsen 

Date Samples Rec'd: 06/15/92 
MSAI Group No.: 6384 
Sample Matrix: Aqueous 
Report Date: 06/24/92 
P.O. Number: 9131.01 

Project: Maverick Kirtland Ref. 

LAB SAMPLE SAMP SAMPLE DESCRIPTION 
NO. DATE TIME 

ANALYSES PERFORMED RESULT 

28018 06/09/92 1710 MW-9 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28019 06/09/92 1520 MW-10 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28020 06/09/92 1645 MW-13 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28021 06/09/92 1730 MW-14 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28022 06/09/92 1610 MW-15 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28023 06/09/92 1750 MW-16 . BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28024 06/09/92 1215 MW-21 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28025 06/09/92 1540 MW-19 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

28026 06/09/92 1415 MW-20 BTEX, w/ww See Attach 
Chromatograms/Etc. See Attach 
Unheated P&T-DCA,8010 See Attach 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

=S;l«j. «... 

>- Member: American Council of Independent Laboratories. Inc. 



/ y / . \ \ \ \ \ Mountain States Analytical 
The Quality Solution 

CLIENT: 

Phone: 
ATTN: 
Project: 

Geowest Golden Inc. SLC 
175 West 200 South t 2006 
Salt Lake City, UT 84101-
801-359-3059 801-359-3307 (FAX) 
Mr. Pete Olsen 
Maverik Kirtland Ref. 

Date Samples Rec'd: 06/15/92 
MSAI Group No.: 6386 
Sample Matrix: Aqueous 
Report Date: 
P.O. Number: 

06/24/92 
9131.01 

LAB SAMPLE SAMP SAMPLE DESCRIPTION 
NO. DATE TIME 

28030 06/12/92 1030 MW-17 

28031 06/12/92 1200 MW-22 

ANALYSES PERFORMED RESULT 

BTEX, w/ww 
Chromatograms/Etc. 
Unheat P&T-DCA, 8010 
Sulfate, Turbidimetric 
Sulfide w/ww 

See Attach 
See Attach 
See Attach 

91 mg/l 
<1 mg/l 

BTEX, w/ww 
Chromatograms/Etc. 
Unheat P&T-DCA, 8010 
Sulfate, Turbidimetric 
Sulfide w/ww 

See Attach 
See Attach 
See Attach 

7 mg/l 
<1 mg/l 

Respectfully submitted, 

Douglas & Later-/ Ph..D. 
Laboratory Director/ 

/Glenn A. Sorensen, B.S. 
Manager, Technical Operations 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Member: American Council of Independent Laboratories. Inc. 



:l\v.v?& Mountain States Analytical 
The Quality Solution 

CLIENT: 

Phone: 
ATTN: 
Project: 

Geowest Golden Inc. SLC 
175 West 200 South # 2006 
Salt Lake City, UT 84101-
801-359-3059 801-359-3307 (FAX) 
Mr. Pete Olsen 
Maverik Kirtland Ref. 

Date Samples Rec'd: 06/15/92 
MSAI Group No. 
Sample Matrix: 
Report Date: 
P.O. Number: 

6389 
Aqueous 
06/24/92 
9131.01 

LAB SAMPLE SAMP SAMPLE DESCRIPTION 
NO. DATE TIME 

ANALYSES PERFORMED RESULT 

28034 06/12/92 1015 MW-18 BTEX, w/ww 
Chromatograms/Etc. 
Unheat P&T-DCA 

See Attach — 
See Attach 
See Attach — 

Respectfully submitted, 

Douglas W. Lat4j/, Ph.D. 
Laboratory Director 

Glenn A. Sorensen, B.S. 
Manager, Technical Operations 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

^SsStZ^ Member: American Council ol Independent Laboratories, Inc. 



.v. v.v*A Mountain States Analytical 
The Quality Solution 

CLIENT: 

Phone: 
ATTN: 

Geowest Golden Inc. SLC 
175 West 200 South t 2006 
Salt Lake City, UT 84101-
801-359-3059 801-359-3307 (FAX) 
Mr. Pete Olsen 

Date Samples Rec'd: 06/15/92 
MSAI Group No.: 6384 
Sample Matrix: Aqueous 
Report Date: 
P.O. Number: 

Project: Maverick Kirtland Ref. 

06/24/92 
9131.01 

LAB SAMPLE SAMP SAMPLE DESCRIPTION 
NO. DATE TIME 

28027 06/09/92 1100 MW-24 

ANALYSES PERFORMED RESULT 

BTEX, w/ww 
Chromatograms/Etc. 
Unheated P&T-DCA,8010 

See Attach 
See Attach 
See Attach 

Manager, Technical Operations 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

JgsjS^ Member: American Council ot Independent Laboratories, Inc. 



• • • 

/AvivVo Mountain States Analytical 
The Quality Solution 

CLIENT: 

Phone: 
ATTN: 
Project: 

Geowest Golden Inc. SLC 
175 West 200 South # 2006 
Salt Lake City, UT 84101-
801-359-3059 801-359-3307 (FAX) 
Mr. Pete Olsen 
Maveric Kirtland Ref. 

Date Samples Rec'd: 06/15/92 
MSAI Group No.: 6385 
Sample Matrix: Non-Aqueous/Solid 
Report Date: 
P.O. Number: 

06/25/92 
9131.01 

LAB SAMPLE SAMP 
NO. DATE TIME 

28028 06/12/92 1030 

28029 06/12/92 1015 

SAMPLE DESCRIPTION 

MW-17 Soil 

MW-18 Soil 

ANALYSES PERFORMED 

BTEX, sw 
Chromatograns/Etc. 
Homogenization-Vol. 
Moisture 

BTEX, sw 
Chromatograms/Etc. 
Homogenization-Vol. 
Moisture 

RESULT 

See Attach 
See Attach 

GC Complete 
23.8 X 

See Attach 
See Attach 

GC Complete 
16.2 X 

Respectfully submitted. 

Douglas \£) Later, Ph.D. 
Laboratory Director ly 

Glenn A. Sorensen, B.S. 
Manager, Technical Operations 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

"S£j=»St* Member: American Council of Independent Laboratories, Inc. 



/^//AVo Mountain States Analytical 
The Quality Solution 

CLIENT: 

Phone: 
ATTN: 

Geowest Golden Inc. SLC 
175 West 200 South # 2006 
Salt Lake City, UT 84101-
801-359-3059 801-359-3307 (FAX) 
Mr. Pete Olsen 

Date Samples Rec'd: 06/15/92 
MSAI Group No.: 6388 
Sample Matrix: Aqueous 
Report Date: 
P.O. Number: 

Project: Maverik Kirtland Ref. 

06/24/92 
9131.01 

LAB SAMPLE SAMP SAMPLE DESCRIPTION 
NO. DATE TIME 

28033 06/09/92 1530 TRIP BLANK 

ANALYSES PERFORMED RESULT 

BTEX, w/ww 
Chromatograms/Etc. 
Unheat P&T-DCA 

See Attach — 
See Attach 
See Attach — 

Respectfully submitted, 

Douglas^. Later, Ph.D. 
Laboratory Director 

Glenn A. Sorensen, B.S. 
Manager, Technical Operations 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

^§5sSS i Member: American Council of Independent Laboratories, Inc. 



A. \ 
..v.v.V& Mountain States Analytical 

The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-9 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28018 
6384 

06/09/92 
1710 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8 010] 

LIMIT OF 
COMPOUND(s) 

Benzene 
Toluene 
Ethylbenzene 
m/ p-Xylene 
o-Xylene/Styrene* 
1,2-Dichloroethane 

< 
< 
< 
< 
< 

RESULT QUANTITATION 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

1. 
1-
1. 
1. 
1. 
1.0 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Analyzed: 06/19/92 

*These compounds co e l u t e under the c o n d i t i o n s used. The r e s u l t 
r e p r e s e n t s t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Si- Member: American Council ol Independent Laboratories. Inc. 



•///.WA Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-10 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28019 
6384 

06/09/92 
1520 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8010] 

LIMIT OF 
COMPOUND(s) RESULT QUANTITATION 

Benzene < 1.0 ug/1 1.0 ug/1 
Toluene < 1.0 ug/1 1.0 ug/1 
Ethylbenzene < 1.0 ug/1 1.0 ug/1 
m,p-Xylene < 1.0 ug/1 1.0 ug/1 
o-Xylene/Styrene* < 1.0 ug/1 1.0 ug/1 
1,2-Dichloroethane 1.6 ug/1 1.0 ug/1 

Date Analyzed: 06/20/92 

*These compounds c o e l u t e under t he c o n d i t i o n s used. The r e s u l t 
r epresents t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A.' Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Member: American Council of Independent Laboratories. Inc. 



• • • • 

A'A-A VA Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-13 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28020 
6384 

06/09/92 
1645 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) 
Unheated P&T-DCA [EPA 8010] 

[EPA 602] 

LIMIT OF 
COMPOUND(s) RESULT QUANTITATION 

Benzene < 1.0 ug/1 1.0 ug/1 
Toluene < 1.0 ug/1 1.0 ug/1 
Ethylbenzene < 1.0 ug/1 1.0 ug/1 
m,p-Xylene < 1.0 ug/1 1.0 ug/1 
o-Xylene/Styrene* < 1.0 ug/1 1.0 ug/1 
1,2-Dichloroethane < 1.0 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
represents t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 



© • 

, \ \ \ \WA Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-14 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28021 
6384 

06/09/92 
1730 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8010] 

LIMIT OF 
COMPOUND(s) RESULT QUANTITATION 

Benzene < 1.0 ug/1 1.0 ug/1 
Toluene < 1.0 ug/1 1.0 ug/1 
Ethylbenzene < 1.0 ug/1 1.0 ug/1 
ro/ p-Xylene < 1.0 ug/1 1.0 ug/1 
o-Xylene/Styrene* < 1.0 ug/1 1.0 ug/1 
1,2-Dichloroethane 2.3 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds co e l u t e under the c o n d i t i o n s used. The r e s u l t 
r epresents t he t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Member: American Council of Independent Laboratories. Inc. 
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,v.v.WA Mountain States Analytical 
7??e Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-15 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28022 
6384 

06/09/92 
1610 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: 

COMPOUND(s) 

Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8010] 

LIMIT OF 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene/Styrene* 
1, 2-Dichloroethane 

RESULT QUANTITATION 

< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
r epresents t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Member: American Council ol Independent Laboratories, Inc. 



A A 
.v.v.WA Mountain States Analytical 

The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-16 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28023 
6384 

06/09/92 
1750 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contaminati 
Unheated P&T-DCA [E 

COMPOUND(s) 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene/Styrene* 
1,2-Dichloroethane 

i n Water (BTEX) [EPA 602] 
8010] 

LIMIT OF 
RESULT QUANTITATION 

< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds co e l u t e under the c o n d i t i o n s used. The r e s u l t 
represents t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A.' Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

^%3as»^r Member: American Council of Independent Laboratories. Inc. 



Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-17 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28030 
6386 

06/12/92 
1030 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8010] 

LIMIT OF 
COMPOUND(s) RESULT QUANTITATION 

Benzene 9,240 ug/1 100 ug/1 
Toluene 7,580 ug/1 100 ug/1 
Ethylbenzene 1,150 ug/1 100 ug/1 
m,p-Xylene 4,980 ug/1 100 ug/1 
o-Xylene/Styrene* 2,210 ug/1 100 ug/1 
1,2-Dichloroethane 45.3 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
r e p resents t he t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

*SSzs*Z? Member: American Council of Independent Laboratories, Inc. 



M M f )StJP* I SM " 

•W.vA'A Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-18 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28034 
6389 

06/12/92 
1015 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8010] 

LIMIT OF 
COMPOUND(s) RESULT QUANTITATION 

Benzene 313 ug/1 100 ug/1 
Toluene 1.1 ug/1 1.0 ug/1 
Ethylbenzene 200 ug/1 100 ug/1 
m,p-Xylene 1,700 ug/1 100 ug/1 
o-Xylene/Styrene* 9.6 ug/1 1.0 ug/1 
1,2-Dichloroethane < 1.0 ug/1 1.0 ug/1 

Date Analyzed: 06/19/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
r e p r e s e n t s t he t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Member: American Council of Independent Laboratories, Inc. 



/ / ^ / / A * Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-19 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28025 
6384 

06/09/92 
1540 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contaminatio 
Unheated P&T-DCA [EP 

COMPOUND(s) 

Benzene 
Toluene 
Ethylbenzene 
m, p-Xylene 
o-Xylene/Styrene* 
1,2-Dichloroethane 

i n Water (BTEX) [EPA 602] 
8010] 

LIMIT OF 
RESULT QUANTITATION 

< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 

11.4 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
represents t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

^ £ § § 1 ^ Member: American Council of Independent Laboratories. Inc. 



9 

• • • • 

Mountain States Analytical 

CLIENT: 

ATTN: 

The Quality Solution 

Geowest Golden Inc. SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

Mr. Pete Olsen 

SAMPLE ID: MW-2 0 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28026 
6384 

06/09/92 
1415 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8010] 

LIMIT OF 
COMPOUND(s) RESULT QUANTITATION 

Benzene < 1.0 ug/1 1.0 ug/1 
Toluene < 1.0 ug/1 1.0 ug/1 
Ethylbenzene < 1.0 ug/1 1.0 ug/1 
m,p-Xylene < 1.0 ug/1 1.0 ug/1 
o-Xylene/Styrene* < 1.0 ug/1 1.0 ug/1 
1,2-Dichloroethane < 1.0 ug/1 1.0 ug/1 

j 
Date Analyzed: 06/22/92 

*These compounds c o e l u t e under t he c o n d i t i o n s used. The r e s u l t 
r epresents t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A.[Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 



•.\v.\vA Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-21 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28024 
6384 

06/09/92 
1215 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: 

COMPOUND(s) 

Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8 010] 

LIMIT OF 
RESULT QUANTITATION 

Benzene < 1.0 ug/1 1.0 ug/1 
Toluene < 1.0 ug/1 1.0 ug/1 
Ethylbenzene < 1.0 ug/1 1.0 ug/1 
m,p-Xylene < 1.0 ug/1 1.0 ug/1 
o-Xylene/Styrene* < 1.0 ug/1 1.0 ug/1 
1,2-Dichloroethane 21.9 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds c o e l u t e under t he c o n d i t i o n s used. The r e s u l t 
represents t he t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

j*a**0A Member: American Council of Independent Laboratories. Inc. 



/ /^ . \VA Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: MW-24 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28027 
6384 

06/09/92 
1100 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contaminati 
Unheated P&T-DCA [E 

COMPOUND(s) 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene/Styrene* 
1,2-Dichloroethane 

i n Water (BTEX) [EPA 602] 
8010] 

LIMIT OF 
RESULT QUANTITATION 

< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1. 0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 
< 1.0 ug/1 1.0 ug/1 

28.4 ug/1 1.0 ug/1 

Date Analyzed: 06/22/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
r e p resents t he t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Member: American Council of Independent Laboratories, Inc. 



• • • • 

. Mountain States Analytical 

CLIENT: 

ATTN: 

SAMPLE ID: 

The Quality Solution 

Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

Mr. Pete Olsen 

MW-22 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28031 
6386 

06/12/92 
1200 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: 

COMPOUND(s) 

Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8010] 

LIMIT OF 
RESULT QUANTITATION 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene/Styrene* 
1,2-Dichloroethane 

21,200 
7 , 540 
1, 040 
4, 040 
1, 690 
3 , 170 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

200 
200 
200 
200 
200 
200 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Analyzed: 06/23/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
represents t h e t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

Member: American Council of Independent Laboratories, Inc. 



Mountain States Analytical 
CLIENT: 

ATTN: 

SAMPLE I D : 

. „ , , The Quality Solution 
Geowest Golden Inc. SLC LAB NO: 
175 West 200 South # 2006 GROUP NO: 
S a l t Lake C i t y , UT 84101 DATE SAMPLED: 

TIME SAMPLED: 
Mr. Pete Olsen DATE RECEIVED 

DATE REPORTED MW-17 

28028 
6385 

06/12/92 
1030 

06/15/92 
06/23/92 

DISPOSAL DATE: 07/23/92 

ANALYSIS: Gasoline Contamination i n S o i l (BTEX) [EPA SW846 8020] 

COMPOUND(s) 

Moisture 

Benzene 
Toluene 
Ethylbenzene 
m f p-Xylene 
o-Xylene/Styrene* 

RESULT 
DRY WEIGHT 

LIMIT OF 
QUANTITATION 

23 . 8 % 

90.4 ug/kg 10. 0 ug/kg 
377 ug/kg 10. 0 ug/kg 

79. 6 ug/kg 10. 0 ug/kg 
479 ug/kg 10. 0 ug/kg 
194 ug/kg 10. 0 ug/kg 

BTEX Anal y s i s Date: 06/23/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
r epresents t he t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. vRoberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 



//A\\*vX Mountain States Analytical 
CLIENT: 

ATTN: 

SAMPLE ID: MW-18 

_ . „ , , The Quality Solution 
Geowest Golden Inc. SLC LAB NO: 
175 West 200 South # 2006 GROUP NO-
S a l t Lake C i t y , UT 84101 DATE SAMPLED: 

„ ^ , TIME SAMPLED: 
Mr. Pete Olsen DATE RECEIVED 

DATE REPORTED: 06/23/92 
DISPOSAL DATE: 07/23/92 

28029 
6385 

06/12/92 
1015 

06/15/92 

ANALYSIS: Gasoline Contamination i n S o i l (BTEX) [EPA SW846 8020] 

COMPOUND(s) 

Moisture 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene/Styrene* 

RESULT 
DRY WEIGHT 

16.2 % 

10. 0 ug/kg 
918 ug/kg 
179 ug/kg 

1, 300 ug/kg 
369 ug/kg 

LIMIT OF 
QUANTITATION 

10.0 ug/kg 
10.0 ug/kg 
10.0 ug/kg 
10.0 ug/kg 
10.0 ug/kg 

BTEX An a l y s i s Date: 06/23/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
represents the t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kenneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

- Member: American Council of Independent Laboratories, Inc. 



Mountain States Analytical 
The Quality Solution 

CLIENT: Geowest Golden I n c . SLC 
175 West 200 South # 2006 
S a l t Lake C i t y , UT 84101-

ATTN: Mr. Pete Olsen 

SAMPLE ID: TRIP BLANK 

LAB NO: 
GROUP NO: 
DATE SAMPLED: 
TIME SAMPLED: 
DATE RECEIVED: 
DATE REPORTED: 
DISPOSAL DATE: 

28033 
6388 

06/09/92 
1530 

06/15/92 
06/24/92 
07/24/92 

ANALYSIS: Gasoline Contamination i n Water (BTEX) [EPA 602] 
Unheated P&T-DCA [EPA 8 010] 

LIMIT OF 
COMPOUND(s) 

Benzene 
Toluene 
Ethylbenzene 
m/p-Xylene 
o-Xylene/Styrene* 
1,2-Dichloroethane 

< 
< 
< 
< 
< 
< 

RESULT QUANTITATION 

1. 
1. 
1. 
1. 
1. 
1. 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Date Analyzed: 06/19/92 

*These compounds c o e l u t e under the c o n d i t i o n s used. The r e s u l t 
r e p resents t he t o t a l amount f o r these compounds. 

R e s p e c t f u l l y submitted, 

Kehneth A. Roberts, B.S. 
Manager, Organics Department 

1645 West 2200 South, Salt Lake City, Utah 84119 (801) 973-0050 FAX (801) 972-6278 

^SgssS/- Member: American Council of Independent Laboratories, Inc. 
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UNITED^^TES ENVIRONMENTAL PROTECTION^EMCYjQHSER . ;N DIVISION 
£ * £ L , \ REGION 6 REi.: ,-SD 
% A A I A Z 1445 ROSS AVENUE, SUITE 1200 

DALLAS, TX 75202-2733 '92 JU ( '^3 18 

RECEIVED 
Mr. Steve Carey, Chief 
Groundwater Protection and 
Remediation Bureau J|JM 'c 3 1932 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 GRC'Ĵ O WATcn BUREAU 

Re: Preliminary Assessment (PA) and/or 
Si t e Inspection (SI) Reports 

Dear Mr. Carey: 

Enclosed for your information and f i l e s are copies of Superfund 
Site Strategy Recommendations (SSSR) and associated reports 
prepared by the Environmental Protection Agency (EPA), for the 
following s i t e s : 

Site Name EPA I.D. 

Los Lunas Drug Lab NMD986670057 
Espanola Wells NMD986670156 
Mountainview Subdivision NMD981523955 
Artesia Tar P i t s NMD982311581 
Old Socorro L a n d f i l l NMD981523004 
Hop Canyon NMD981600455 
Carnue-Deadman's Curve Site NMD986667392 
G.E. A i r c r a f t Engines NMD052684578 
Motorola Ceramic Products NMD000804229 
Goodman M i l l S i t e NMD986661864 
Salome Transformers NMD986668416 
Hillsboro Smelter S i t e NMD986681872 
Tucumcari Carbon Tetrachloride NMD986677201 
Caribou Refinery NMD981151608 

Should you have any questions, please contact me or have your s t a f f 
c a l l Lonnie Ross at (214) 655-6740. 

Sincerely, 
~\ 

Eddie A. Sierra, Chief 
S i t e Assessment Section (6H-MA) 

Enclosure 

P'—ed on Rpcvaea Pnnei 



ALIAS SITE NAME: 

SITE NUMBER: NMD9811516C 

CITY/COUNTY OR PARISH: Kirtland / San Juan 

STATE: NM ZIP: 

RECOMMENDATION: 

1. NO FURTHER ACTION PLANNED/UNDER SUPERFUND: X 

2. FURTHER PRE-REMEDIAL INVESTIGATION ACTION NEEDED UNDER SUPERFUND: 

PRIORI TV- HIGH: LOW: 
PA: 
i i : 

OTHER: 
TO BE PERFORMED: 

3. ACTION MAY 3E APPROPRIATE UNDER OTHER AUTHORITY: X 
NPDES: SPCC: 404: TSCA: UIC: 
SMCRA: STATE: X OTHER: ERE 

DISCUSSION: 

Caribou Refinery was tasked to FIT as Site 
Inspection P r i o r i t i z a t i o n (SIP). As an SIP, 
a HRS Prescore analysis was performed using 
existing data. 

Caribou Refinery is an inactive crude topping 
refinery. The s i t e i s comprised of an inactive 
tank farm area, refinery apparatus, and a Maverick 
Convenience store. Within the tank farm area, 
several above-ground tanks and two waste p i t s were 
i d e n t i f i e d . 

The pathways of concern for t h i s s i t e are ground­
water and surface water. Contamination 
a t t r i b u t a b l e to the refinery has beten detected i n 
two downgradient residential wells. The contamin­
ation i n one weli was above health based bench 
mark for 1,2-dichloroethane (Level I ) . However 
even with the observed release to groundwater 
and the contamination i n two drinking water wells, 
the s i t e lacks s i g n i f i c a n t population tc influence 

RCRA: X 

Copies to (please l i s " 

RECOMMENDED BY ̂ ^ 7 ^ 1 ^ ( 1 f e £ * ^ \ r W r J DATE: 01/23/92 

-La APPROVED BY: J^J*^ /^[iYju^^ DATE: £ Vjy 



the groundwater pathway :':.-r NFL vonsideraticn. 

The s i t e also ha.^^fce:. impacting the surface v ^ e r 
in thr* area. Contaminants were detected in 

Erimhali i r r i g a t i o n ditch. Surface water in t h i s 
area i s use for i r r i g a t i o n of cash crop, hay and 
f i e l d corn. .Resources i s the only surface water 
target impacted by the refinery. 

Therefore, based on the prescore evaluation of 
Caribou Refinery, i t i s recommended that a No 
Further Remedial Action be Planned under Super-fund 
decision assignee to the s i t e . 

RECOMMENDATION: N FRAP 

Copies to (please list): hJfiiei) ATSftP ^e-£T CCcAS? 
y — 7 

RECOMMENDED DATE: 01/23/92 

APPROVED BY DATE: 



UNITED^BVTES ENVIRONMENTAL PROTECTIO 
0 

ENCY 
REGION 6 , w r n 

1445 ROSS AVENUE, SUITE 1200 R E C E l ' t U 
DALLAS, TX 75202-2733 

June 18, 1992 

Mr. Steve Carey, Chief 
Groundwater Protection and 

Remediation Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

jUN 2 9 1992 

GROUND WATER BUREAU 

Dear Mr. Carey: 

Enclosed for your information and f i l e s , i s a copy of the Superfund 
Si t e Strategy Recommendation (SSSR) and Preliminary Assessment (PA) 
for the following s i t e s : 

S i t e Name 

Beeline Refinery 

Bear Creek Tail i n g s 

Gooch's Tank Service 

Van Waters and Rogers 

EPA ID 

NMD986673416 

NMD986676906 

NMD986676880 

NMD080370786 

Report Reviewed/ 
Si t e Recommendation 

PA/No further remedial 
action planned 

PA/Screening S i t e 
Inspection (SSI) 

PA/No further remedial 
action planned 

PA/No further remedial 
action planned 

Should you have any questions, please contact me, or have your 
s t a f f contact Lonnie Ross, at (214) 655-6740. 

Sincerely, 

Eddie A. Sie r r a , Chief 
Superfund S i t e Assessment Section (6H-MA) 

Enclosures 



B u p e ' - ' ' f u n d S i x . * ; S T r a x K e e o n u n e r i C a . •!.. :i. o n 

SITE. NANE:: B e r l i n ' * R e f i n e r y SITE NUMBER;; NND986673416 

ALIAS SITF NAITIE:: 

ADDRESS;; 1/16 m i l e SR o f Ki ra !...ane 

CI7T/C0UNTY OR PARISH;; Farmington / San Juan 

STATE: N!TI ZIP;; 

RECONNENDATI ON;; 

1 , NO FURTHER A (FT' I ON PLANNED UNDER SUPERFUND;; X 

2„ FURTHER PRE •••RENEDI Al... INVESTIGATION ACTION NEEDED UNDER SUPERFUND;; 

PA;; 
8SI;; PRIORITY;; HIGH;; NED I UN;; 
LSI;; 
OTHER;; 
TO BE PERFORMED;; 

3„ ACTION NAY BE APPROPRIATE UNDER OTHER AUTHORITY:; RCRA;; 
NPDES;; S'::'CC ; 404:; TSOA;: UIC:: 
SFCRA :: ST Alii-;; OTHER :; 

DISOUSS1ON• 

A c i t i z e n coin p i i a n t a l l e g e d t h a i 100,, 000 g a l l o n s 
easte o i l Trom B e e l i n e R e f i n e r y was dumped i n t o 
an arroyo., These a l l e g a t i o n s remain unconfirmed 
due t o snow coverage l i m i t e d v i s u a l i d e n t i f i c a t i o n 
o-f •!• h •-••*• s p i l l area,, However,, e n v i r o n m e n t a l t a r g e t s 
are l a c k i n g f o r groundwater,, s u r f a c e water,, s o i l ^ 
exposure, and a i l - pathways., 

RECOMMENDATION;; NO FURTHER REHEDI Al... ACTION PLANNED 
(NFRAP) 

• web 
Copies to (please 1 :i.st)1'^^^J^3j)M^^S£r^^.-. 

RECONNENDED BY;; -^bri<»^^ DATE;; 12/26/91 

APPROVED >T DATE :: f j l j l ^ -



Inter-mountain Laboratories, Inc. 

3304 Longrnire 

College Station, Texas 77845 

CASE NARRATIVE 

On June 16,1992, 2 water samples were received by Inter-Mountain Laboratories - College 

Station, Texas. They were received warm and intact and were identified by Client Name "Maverik 

Rerinery". Analysis for Method 601 - Purqable Halocarbons was performed according to the 

accompanying chain of custody form. 

The elevated detection limit for 1,2-Dichloroethane in the report for sample MW-17 

(C921134/8963) is due to a dilution factor necessary to bring the analyte concentration to within 

calibration limits. The elevated detection limit for 1,1,2,2-Tetrachloroethane in all reports is due to 

surrogate interference with the analyte . 

It is the policy of this laboratory to employ, whenever possible, preparatory and analytical 

methods which have been approved by regulatory agencies. The methods used in the analyses of 

samples reported here are found in "Code of Federal Regulations", 40 CFR Part 136, USEPA, 1984. 

Quality Control reports have been included for your information and use. These reports appear 

at the end of the analytical package and may be identified by title. If there are any questions regarding 

the information presented in this package, please feel free to call at your convenience. 

Sincerely, 

Lance Looper 

Project Manager 

IMLF1134 



InterfTlountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

METHOD 601 
PURGEABLE HALOCARBONS 

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

MAVERIK REFINERY 
Kirtland, NM 
MW-17 
C921134/8963 
Water 
None 
Intact 

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

06/22/92 
06/12/92 
06/16/92 
06/19/92 

Analyte Concentration (ug/L) Detection Limit (ug/L) 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 1.0 
Carbon tetrachloride ND 1.0 
Chlorobenzene ND 1.0 
Chloroethane ND 1.0 
2-Chloroethylvinyl ether ND 1.0 
Chloroform ND 1.0 
Chloromethane ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 
1,3-Dichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 1.0 
Dichlorodifluoromethane ND 1.0 
1,1-Dichloroethane 2.3 1.0 
1,2-Dichloroethane 67.2 5.0 
1,1-Dichloroethene ND 1.0 
trans-1,2-Dichloroethene ND 1.0 
1,2-Dichloropropane ND 1.0 
cis-1,3-Dichloropropene ND 1.0 
trans-1,3-Dichloropropene ND 1.0 
Methylene Chloride 2.2 B 1.0 
1,1,2,2-Tetrachloroethane ND 5.0 
Tetrachloroethene ND 1.0 
1,1,1-Trichloroethane ND 1.0 
1,1,2-Trichloroethane ND 1.0 
Trichloroethene ND 1.0 
Trichlorofluoromethane 1.7 B 1.0 
Vinyl chloride 3.1 1.0 

ND - Analyte not detected at stated detection limit. 
B - Analyte detected in blank. 



IntcffTlountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

METHOD 601 
PURGEABLE HALOCARBONS 

Page 2 • Quality Control 

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

MAVERIK REFINERY 
Kirtland, NM 

MW-17 
C921134/8963 
Water 
None 
Intact 

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

06/22/92 
06/12/92 
06/16/92 
06/19/92 

Quality Control: Surrogate 
1,2-Dichloroethane-d4 

Percent Recovery 
93% 

Acceptance Limits 
76-114% 

Reference: Method 601 - Purgeable Halocarbons 
Code of Federal Regulations, 40 CFR Part 136, USEPA, October 1984 

Comments: 



Inter-mountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

METHOD 601 
PURGEABLE HALOCARBONS 

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

MAVERIK REFINERY 
Kirtland, NM 
MW-18 
C921135/8964 
Water 
None 
Intact 

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

06/23/92 
06/12/92 
06/16/92 
06/19/92 

Analyte Concentration (ug/L) Detection Limit (ug/L) 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 1.0 
Carbon tetrachloride ND 1.0 
Chlorobenzene ND 1.0 
Chloroethane ND 1.0 
2-Chloroethylvinyl ether ND 1.0 
Chloroform ND 1.0 
Chloromethane ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 
1,3-Dichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 1.0 
Dichlorodifluoromethane ND 1.0 
1,1-Dichloroethane ND 1.0 
1,2-Dichloroethane ND 1.0 
1,1-Dichloroethene ND 1.0 
trans-1,2-Dichloroethene ND 1.0 
1,2-Dichloropropane ND 1.0 
cis-1,3-Dichloropropene ND 1.0 
trans-1,3-Dichloropropene ND 1.0 
Methylene Chloride 4.2 B 1.0 
1,1,2,2-Tetrachloroethane ND 5.0 
Tetrachloroethene ND 1.0 
1,1,1-Trichloroethane ND 1.0 
1,1,2-Trichloroethane ND 1.0 
Trichloroethene ND 1.0 
Trichlorofluoromethane 18.1 B 1.0 
Vinyl chloride ND 1.0 

ND - Analyte not detected at stated detection limit. 
B - Analyte detected in blank. 



lnterfTlotjntain Laboratories, Inc.^k 

3304 Longmire 

College Station, Texas 77845 

METHOD 601 
PURGEABLE HALOCARBONS 

Page 2 - Quality Control 

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

MAVERIK REFINERY 
Kirtland, NM 
MW-18 
C921135/ 8964 
Water 
None 
Intact 

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

06/23/92 
06/12/92 
06/16/92 
06/19/92 

Quality Control: Surrogate 
1,2-Dichloroethane-d4 

Percent Recovery 
83% 

Acceptance Limits 
76-114% 

Reference: Method 601 - Purgeable Halocarbons 
Code of Federal Regulations, 40 CFR Part 136, USEPA, October 1984 

Comments: 

Analyst Review 



Inter mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

QUALITY CONTROL REPORT - MATRIX SPIKE 
Method 601 - PURGEABLE HALOCARBONS 

Sample Number: 
Sample Matrix: 
Preservative: 
Condition: 

C921135 SPK 
Water 
None 
Intact 

Date Sampled: 06/12/92 
Date Received: 06/16/92 
Date Analyzed: 06/22/92 

Spike Added Sample Result Spike Result Percent Acceptance 
Analyte (ug/L) (ug/L) (ug/L) Recovery Limit 

Carbon tetrachloride 10.0 ND 5.8 58% 43-143% 

Chlorobenzene 10.0 ND 5.0 50% 38-150% 

1,2 - Dichlorobenzene 10.0 ND 4.3 43% D-208% 

1,3 - Dichlorobenzene 10.0 ND 5.0 50% 7-187% 

1,4 - Dichlorobenzene 10.0 ND 5.2 52% 42-143% 

1,1-Dichloroethane 10.0 ND 6.8 68% 47-132% 

1,2-Dichloroethane 10.0 ND 6.8 68% 51-147% 

1,1-Dichloroethene 10.0 ND 7.8 78% 28-167% 

trans-1,2-Dichloroethen 10.0 ND 6.9 69% 38-155% 

1,2-Dichloropropane 10.0 ND 6.2 62% 44-156% 

cis-1,2-Dichloropropene 10.0 ND 6.2 62% 22-178% 

trans-1,3-Dichloroprope 10.0 ND 4.6 46% 22-178% 

Methylene Chloride 10.0 4.2 B 8.5 B 43% 25-162% 

1,1,2,2-Tetrachloroethen 10.0 ND 8.4 84% 26-162% 

Tetrachloroethene 10.0 ND 6.4 64% 39-136% 

1,1,1-Trichloroethane 10.0 ND 5.8 58% 35-146% 

1,1,2-Trichloroethane 10.0 ND 5.8 58% 21-156% 

Trichloroethene 10.0 ND 6.9 69% 21-156% 

ND - Analyte not detected at stated detection limit. 
B - Analyte detected in blank. 

Quality Control: Surrogate 
1,2-Dichloroethane-d4 

Percent Recovery 
97% 

Acceptance Limits 
76-114% 

Reference: Method 601 - Purgeable Halocarbons 
Environmental Protection Agency, 40 CFR Part 136, October 1984. 

Comments: 

Review 



Inter fTlountoin Laboratories, Inc. 

QUALITY CONTROL REPORT • METHOD BLANK 
Method 601 - PURGEABLE HALOCARBONS 

3304 Longmire 

College Station, Texas 77845 

Sample Number: MB061992V1 
Sample Matrix: Water 

Date Sampled: NA 
Date Received: NA 
Date Analyzed: 06/19/92 

Analyte Concentration (ug/L) Detection Limit (ug/L) 
Bromodichloromethane ND 1.0 
Bromoform ND 1.0 
Bromomethane ND 1.0 
Carbon tetrachloride ND 1.0 
Chlorobenzene ND 1.0 
Chloroethane ND 1.0 
2-Chloroethylvinyl ether ND 1.0 
Chloroform ND 1.0 
Chloromethane ND 1.0 
Dibromochloromethane ND 1.0 
1,2-Dichlorobenzene ND 1.0 
1,3-Dichlorobenzene ND 1.0 
1,4-Dichlorobenzene ND 1.0 
Dichlorodifluoromethane ND 1.0 
1,1-Dichloroethane ND 1.0 
1,2-Dichloroethane ND 1.0 
1,1-Dichloroethene ND 1.0 
trans-1,2-Dichloroethene ND 1.0 
1,2-Dichloropropane ND 1.0 
cis-1,3-Dichloropropene ND 1.0 
trans-1,3-Dichloropropene ND 1.0 
Methylene Chloride 5.3 1.0 
1,1,2,2-Tetrachloroethane ND 5.0 
Tetrachloroethene ND 1.0 
1,1,1-Trichloroethane ND 1.0 
1,1,2-Trichloroethane ND 1.0 
Trichloroethene ND 1.0 
Trichlorofluoromethane 1.1 1.0 
Vinyl chloride ND 1.0 

ND - Analyte not detected at stated detection limit. 



Inter mountain Laboratories, Inc. 

3304 Longmire 
College Station, Texas 77845 

QUALITY CONTROL REPORT • METHOD BLANK 
Method 601 - PURGEABLE HALOCARBONS 

Page 2 

Sample Number: MB061992V1 
Sample Matrix: Water 

Date Analyzed: 06/19/92 

Quality Control: Surrogate Percent Recovery Acceptance Limits 

1,2-Dichloroethane-d4 88% 76-114% 

Reference: Method 601 - Purgeable Halocarbons 
Code of Federal Regulations, 40 CFR Part 136, USEPA, October 1984 

Comments: 

Analyst Review 



Inter-mountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

QUALITY CONTROL REPORT - METHOD BLANK 

Method 601 - PURGEABLE HALOCARBONS 

Sample Number: MB062292V1 

Sample Matrix: Water 

Date Sampled: NA 

Date Received: NA 

Date Analyzed: 06/22/92 

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

Bromodichloromethane ND 1.0 

Bromoform ND 1.0 

Bromomethane ND 1.0 

Carbon tetrachloride ND 1.0 

Chlorobenzene ND 1.0 

Chloroethane ND 1.0 

2-Chloroethylvinyl ether ND 1.0 

Chloroform ND 1.0 

Chloromethane ND 1.0 

Dibromochloromethane ND 1.0 

1,2-Dichlorobenzene ND 1.0 

1,3-Dichlorobenzene ND 1.0 

1,4-Dichlorobenzene ND 1.0 

Dichlorodifluoromethane ND 1.0 

1,1-Dichloroethane ND 1.0 

1,2-Dichloroethane ND 1.0 

1,1-Dichloroethene ND 1.0 

trans-1,2-Dichloroethene ND 1.0 

1,2-Dichloropropane ND 1.0 

cis-1,3-Dichloropropene ND 1.0 

trans-1,3-Dichloropropene ND 1.0 

Methylene Chloride ND 1.0 

1,1,2,2-Tetrachloroethane ND 5.0 

Tetrachloroethene ND 1.0 

1,1,1-Trichloroethane ND 1.0 

1,1,2-Trichloroethane ND 1.0 

Trichloroethene ND 1.0 

Trichlorofluoromethane 1.5 1.0 

Vinyl chloride ND 1.0 

ND - Analyte not detected at stated detection limit. 



Inter-fTlountain Laboratories, Inc. 

3304 Longmire 

College Station, Texas 77845 

QUALITY CONTROL REPORT - METHOD BLANK 
Method 601 - PURGEABLE HALOCARBONS 

Page 2 

Sample Number: MB062292V1 
Sample Matrix: Water 

Date Analyzed: 06/22/92 

Quality Control: Surrogate 
1,2-Dichloroethane-d4 

Percent Recovery 
88% 

Acceptance Limits 
76-114% 

Reference: Method 601 - Purgeable Halocarbons 
Code of Federal Regulations, 40 CFR Part 136, USEPA, October 1984 

Comments: 

Analyst Review 



1ml. 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

Case Narrative 

O n J u n e 12, 1992 , In ter -Mounta in Labs -Fa rm ing ton received t w o 
s a m p l e s f r o m t h e Oi l Conserva t i on Distr ict, des igna ted Maver ik Ref inery. 
T h e s a m p l e s w e r e received coo l a n d intact. Ana lys i s fo r Benzene-To luene-
Ethy ibenzene-Xy ienes (BTEX) w a s pe r f o rmed acco rd i ng i o i h e 
a c c o m p a n y i n g cha in of cus tody f o r m . 

B T E X ana lys is w a s pe r f o rmed By E P A 5 0 3 0 , Pu rge a n d T rap , a n d 
Me thod 8 0 2 0 , A r o m a t i c Volat i le Hyd roca rbons us ing a n O! Analy t ica l Purge 
a n d T r a p a n d A Hewle t t -Packard 5 8 9 0 G a s C h r o m a t o g r a p h . B T E X 
ana ly tes w e r e de tec ted a b o v e the s ta ted detec t ion l imits, a s ind ica ted o n the 
repor t sheets . 

It is t he pol icy of th i s labora to ry t o emp loy , wheneve r poss ib le , 
p repara to ry a n d analy t ica l m e t h o d s w h i c h have been app roved by 
regu la tory agenc ies . T h e m e t h o d s used in the ana lyses of s a m p l e s 
repor ted here a re f o u n d In "Tes t Me thods fo r Eva lua t ing So l id Was te " , S W -
8 4 6 , U S E P A , 1986 . 

Quality Control reports have been included for your information. These 
repor ts appea r a t t he e n d of t he analy t ica l p a c k a g e a n d m a y be ident i f ied by 
title. If there are any Questions regarding the information presented in this 
package , feel f ree t o cal l m e a t y o u r conven ience . 

Dr. Den iserBonemier 
O r g a n i c C h e m i s t 



I n te r -moun ta in 
Labora to r ies , Inc. 

2508 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

B T E X 

V o l a t i l e A r o m a t i c H y d r o c a r b o n s 

O i i C o n s e r v a t i o n D i s t r i c t 

P r o j e c t N a m e : M a v e r i k R e f i n e r y 
S a m p l e I D : M W - 1 7 
S a m p l e N u m b e r : 9 2 0 6 1 2 1 0 3 0 / 8 9 6 3 
S a m p l e M a t r i x : W a t e r 
P r e s e r v a t i v e : C o o l 
C o n d i t i o n : I n t a c t 

R e p o r t D a t e : 
D a t e S a m p l e d : 
D a t e R e c e i v e d : 
D a t e A n a l y z e d : 

6 / 1 6 / 9 2 
6 / 1 2 / 9 2 
6 / 1 2 / 9 2 
6 / 1 6 / 9 2 

C o n c e n t r a t i o n ( p p m ) . C D e t e c t i o n L i m i t ( p p m ) " j A n a l y t e 

Benzene 13.5 0 .25 

To luene 10.7 0 .25 

E thy lbenzene 2.4 0 .25 

m,p-xy lene 8.3 0 .25 

o-xylene 2.7 0 .25 

Quali ty Contro l : 

N D - A n a l y t e n o t d e t e c t e d a t s t a t e d d e t e c t i o n l im i t . 

Surrogate 
To!uene~d8 
4 - B r o m o f l u o r o b e n z e n e 

P e r c e n t r e c o v e r y 

1 0 1 % 
8 8 - 1 1 0 % 
8 6 - 1 1 5 % 

Reference; Method 5030j Purge and Trap 
M e t h o d 8 0 2 0 , A r o m a t i c V o l a t i l e O r g a n i c s 
S W - 8 4 6 , T e s t M e t h o d s f o r E v a l u a t i n g S o l i d w a s t e s , U n i t e d S t a t e s 
E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , S e p t e m b e r 1 9 8 6 . 

C o m m e n t s : 



lnterlTlountain 
Laboratories, Inc. 

2508 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

B T E X 

Vola t i le A r o m a t i c Hyd roca rbons 

Oi i Conserva t ion Distr ict 

Pro jec t N a m e : 
S a m p l e ID: 
S a m p i e N u m b e r : 
S a m p l e Matr ix: 
Preservat ive: 
Cond i t i on : 

Maver ik Ref inery 
M W - 1 8 
9 2 0 6 1 2 1 0 1 5 / 8 9 6 4 
W a t e r 
Coo l 
Intact 

Repor t Date : 
Da te S a m p l e d : 
D a i e Rece ived: 
Date A n a l y z e d : 

Ana ly te Concen t ra t i on (ppb) Detect ion L imi t (ppb) j 

Benzene 187 50 I 

To luene N D SO J 
Ethy lbenzene 4 1 6 SO 

m,p-xy lene 2 3 1 5 100 

o-xy lene N D 100 I 

6 /17 /92 
6 /12 /92 
6 /12 /92 
6 /16 /92 

Quality Control: 

N D - Ana ly te no t de tec ted a t s ta ted de tec t ion l imit. 

Su r roga te 
To luene -d8 
4 -B romo f l uo robenzene 

92% 
99% 

88-110% 
86-115% 

Refe rence Method 5030, Purge and Trap 
Method 8 0 2 0 , A r o m a t i c Vo la t i le O r g a n i c s 
S W - 8 4 6 , Tes t Me thods fo r Eva luat ing So i id Was tes , Un i ted S ta tes 
Env i ronmenta l Pro tec t ion Agency , S e p t e m b e r 1986 . 

C o m m e n t s : 

Ana l ys t Rev iew 



Inter-mountain 
Laboratories, Inc. 

2508 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

Q U A L I T Y C O N T R O L R E P O R T 
M E T H O D B L A N K - V O L A T i L E A R O M A T I C H Y D R O C A R B O N S 

S963-4 Me thod B iank 
W a t e r 

Da te Ana l yzed : 

A n a l y t e 

C o n c e n t r a t i o n 

CMfl/U 

D e t e c t i o n U r n f t 

l l l l l i i i i i i l l i i l 
Benzene N D 0 .2 

T o l u e n e N D 0 .2 

E thy lbenzene N D 0.2 

r \ m - Y \ / ! a n o N D n o 

o-Xy lene N D 0 .2 

uo /1 o/y;*: 

N D - Ana lv te nn t de tec ted a t s ta ted de tec t ion l imit. 

Quality Control: 
Sur roga te 
To luene -d8 
B romo f l uo robenzene 

Percent Recovery Accep tance L imi ts 
9 4 % 8 8 - 1 1 0 % 
1 0 8 % 8 6 - 1 1 5 % 

R e f e r e n c e : 

C o m m e n t s : 

Me thod 5 0 3 0 , Purge a n d T r a p 
Me thod 8 0 2 0 , A r o m a t i c Volat i le O rgan i cs 
Tes t Me thods fo r Eva luat ing So l id W a s t e s , S W - 8 4 6 , Un i ted 
S ta tes Env i ronmenta l Pro tec t ion A g e n c y , N o v e m b e r 1986 . 

Review 



2508 West Main Street 
Interf f iountain Farmington, New Mexico 87401 

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

Qual i ty Con t ro l Repor t 
Matr ix Dup l ica te : Volat i le A r o m a t i c Hyd roca rbons 

Cl ient : O C D 
S a m p l e Matr ix: W a t e r 
Preservat ive: Coo i 
Cond i t i on : Intact 

Date S a m p l e d : 
Date Rece ived: 
Date A n a l y z e d : 

6 /12 /92 
6 /12 /92 
O / I O / » < £ 

I Ana ly te Dup l ica te 
Concen t ra t i on (ppm) 

S a m p l e 
Concen t ra t i on (ppm) 

% I 
Di f ference I 

Benzene I o .o HI <m * r 
1 O . O U . 1 Vo 

T o l u e n e 11.0 10.7 0 . 9 % 

O A. 2.4 0 . 5 % 

p,m-xy lene 8.5 8 .3 0 . 3 % j 

o-xv lene 2 .8 2 .7 0 . 7 % j 

ND-Ana ly te not de tec ted a t de tec t ion l imit. 

Qual i ty Con t ro l : Dupl ica te accep tance l imit a t 2 0 % , 

s u r r o g a t e pe rcen t Recovery A c c e p t a n c e u m l t 
To luene -d8 1 0 4 % 8 8 - 1 1 0 % 
4 -B romo f !uo robenzene 1 0 7 % 

Ana lys t 

A 
Review 



2506 West Main Street 
Inter-mountain Farmington, New Mexico 87401 

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

Quality Control Report 
Spike: Volatile Aromatic Hydrocarbons 

Sample Number: 8963 
Sample Matrix: Water 
Preservative: Cool 
Condit ion: Intact 

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

06/16/92 
06/12/92 
06/12/92 
06/16/92 

Analyte 
' s p i k e Added • S a m p l e Result IH i M=I! i l̂ lll̂  I IfHt̂ l̂Mfilltl i H U U! 1 i 

R e c o v e r y 

A c c e p t a n c e 

L i m i t 

Benzene 10 13546 16913 6 7 % 39-150% 

Toluene 10 10651 14926 8 5 % 46 148% 

Ethylbenzene 10 2376 6644 8 5 % 32 160% 

p,m-Xy!ene 20 8344 18610 103% N E 

o-Xylene 20 2727 12718 100% NE 

Quality Contra!: Surrogate PercantBBCovsrz Afxaptanos...Limits. 

Toluene-d8 9 0 % 88-110% 

4-Bromofluorobenzene 97% 86-115% 

Refe rence : Method 5030, Purge and Trap 

Method 8Q2Q, Aromatic Volatile Organics 

SW-846, Test Methods tor Evaluating Sol id Wastes, United States Environmental 
Protection Agency, November 1986. 

Review 





GEOWEST 
Golden, Inc. O l L0ONSER\ , , H „ 

'92 JUN u 

May 29, 1992 

Mr. Wm. C. Olson 
New Mexico Oil Conservation Division 
Post Office Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

Dear Bill: 

This is to confirm our recent telephone conversation that ground water sampling and 

installation of monitor wells and piezometers as indicated in our March 16, 1992 report 

and modified in your May 14, 1992 letter to Wm. Call, will take place starting Tuesday 

June 9, 1992. 

Mr. Paul Weissenborn of GeoWest will conduct the operations and will be assisted by 

Tony Cannon of Maverik Country Stores. We anticipate installing and developing the wells 

and piezometers on the 9th and 10th and taking water level measurements and taking 

water quality samples on the 11th, perhaps extending into the 12th. I will have Paul give 

you a call when the sampling time is better defined. 

Sincerely, 
GeoWest Golden, Inc. 

Peter F. Olsen 
Senior Project Manager 

cc: Dan Murray, Maverik 
Denny Foust, OCD Aztec Office 

First Commerce Center, Suite 2006 • 175 West 200 South • Salt Lake City, Utah 84111 • (801) 359-3059 



'91 OE:: 23 W 9 2s 
MAVERIK COUNTRY STORES. INC. 

380 North 200 West, Suite 260 
Bountiful, Utah 84010 

801-295-5557 December 17, 1991 

Mr. W i l l i a m Olson 
State of New Mexico, OCD 
P.O. Box 2088 
Sante Fe, New Mexico 87504 

Dear B i l l , 

Following up on a telephone conversation of yesterday, 
December 16, 1991, I wanted t o provide you w i t h the name and 
address of the Engineering f i r m t h a t w e ' l l be using on our former 
r e f i n e r y s i t e i n K i r t l a n d , New Mexico. The Engineer w i l l be Peter 
F. Olsen, Ph.D., Pete's address i s : 

Being f a m i l i a r w i t h Pete, I'm sure t h a t y o u ' l l agree t h a t he 
brings an understanding of our p r o j e c t and great experience i n 
working w i t h Refinery r e l a t e d p r o p e r t i e s . 

As a r e s u l t of t h i s change, we have delayed u n t i l January the 
s i t e v i s i t and groundwater sampling planned f o r t h i s month. 

We appreciate your help and patience. 

GEOWEST Golden, Inc. 
F i r s t Commerce Center, Suite 2006 

175 West 200 South 
Sa l t Lake C i t y , Utah 84111 



BRUCE KING 
GOVERNOR 

STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

December 9, 1991 

Mr* Ht^jlll 
=DRUG FREE 

Illl 
POST OFFICE BOX 2088 

STATE LAND OFFICE BUILDING 
SANTA FE, NEW MEXICO 87504 

1505) B27-5B0O 

Michael Cunningham 
Attorney at Law 
P. O. Box 268 
Farmington, New Mexico 87499-0268 

Re: Caribou Refinery, Kirtland, New Mexico 

Dear Mr. Cunningham: 

In response to your letter of September 19,1991, we cannot give you very conclusive 
answers. But here are the specific answers to the questions which you have asked. 

1. While the tracts haven11 really specifically been segregated 
into contaminated and uncontaminated areas, the area with 
contaminated soils and ground water have been identified 
in the investigations by Dames and Moore, consultants to 
Maverik Country Stores, Inc. We have a vast amount of 
information on this site based upon these investigations 
and our own investigations and if you wish to review those 
files they are here in Santa Fe. The information is to 
voluminous for us to be able to copy and send to you. 

2. The OCD does not have any authority to "release" portions 
of the tract for any particular use. Our only function is 
to monitor the remedial action being taken at the site to 
comply with OCD requirements. Again, inf ormation on the 
satisfaction of those requirements is in files here in Santa 
Fe. 

3. Maverik County Store is currently in compliance with OCD 
clean-up requirements to date. It does not mean, 
however, that the site has been totally and satisfactorily 
remediated. 

4. The Oil Conservation Division always retains the authority 
to require future remediation action if those steps which 
have been taken do not effectively reduce or eliminate the 
contamination at the site. Normally those actions are 
required of the person responsible for the clean-up of the 
site, and whether that would include a future owner or not 
has never been tested under state law. However, Federal 
laws may impose an obligation upon purchasers. 



Mike Cunningham Page 2 

If you wish to examine in more detail the nature of the contamination and the 
remediation actions at the site, you may "»n me to set up an appointment to review 
the files. 

Sincerely, 

BILL OLSON 
Environmental Bureau 

BO/RGS/dr 



December 3, 1991 
:ti DIVISION 

•TD 

'91 DE:: 11. m 8 47 Mr. W i l l i a m J. LeMay 
State of New Mexico 

MAVERIK COUNTRY STORES, INC. 
380 North 200 West, Suite 260 

Bountiful, Utah 84010 Energy, Minerals and Natural Resources Department 801-295-5557 
O i l Conservation D i v i s i o n 
P.O. Box 2088 
Sante Fe, New Mexico 87504-5800 

Re: Notice of V i o l a t i o n 
Caribou/Maverik Refinery and Tank Farm 
K i r t l a n d , New Mexico 

Dear Mr. LeMay, 

Pursuant t o telephone conversations w i t h Mr. Wi l l i a m Olson, 
and i n response t o the above referenced "Notice of V i o l a t i o n " , I 
would l i k e t o provide our understanding of a c t i v i t i e s witnessed by 
OCD a t our K i r t l a n d , New Mexico s i t e on November 21, 1991. 

The salvage c o n t r a c t o r , i n removing the large tank, got h i s 
crane stuck i n the mud. One of Maverik's r e p r e s e n t a t i v e s , Mr. Jim 
Cahoon, requested t h a t the c o n t r a c t o r r e s t o r e the area t o i t s p r i o r 
c o n d i t i o n . Grading was performed, purely f o r cosmetic reasons, t o 
l e v e l out the burroughs caused by the crane. I t i s our 
understanding t h a t no s o i l s were removed. 

Maverik's c o n t r a c t w i t h the salvage company allows f o r t h e i r 
removal of the tanks and i n no way r e q u i r e s , or authorizes them t o 
perform any s o i l removal, any excavation beyond what's reasonably 
required t o remove the tanks, or s o i l remediation a t the s i t e . 

Pursuant t o conversations w i t h Mr. Olson, I've scheduled t o 
v i s i t the K i r t l a n d property on December 16th and 17th, 1991, t o 
p u l l groundwater samples, t o review whether e a r l i e r estimates of 
stained s o i l removal should be increased t o include some of the 
s o i l s i n the former tank areas, and t o coordinate the i n s t a l l a t i o n 
of several piezometers. 

We apologize f o r the concern generated by the co n t r a c t o r s 
actions and hope t h a t t h i s adequately explains the events. 

cc: W i l l i a m Olson 
W i l l i a m C a l l 



State of New Mexico 
ENERGY, MINERALS and NATURAL RESOURCES DEPARTMENT 

Santa Fe, New Mexico 87505 

OIL CONSERVATION DIVISION 
N<«K«i» / / / / 

= DRUG FREE! 

BRUCE KING 
GOVERNOR 

November 26, 1991 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-756-903-835 

ANITA LOCKWOOD 
CABINET SECRETARY 

MATTHEW BACA 
DEPUTY SECRETARY 

William C a l l 
Maverik Country Stores, Inc. 
P.O. Box 457 
Afton, WY 83110 

RE: NOTICE OF VIOLATION 
CARIBOU/MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Mr C a l l : 

A representative of the New Mexico O i l Conservation Division (OCD) 
v i s i t e d the Caribou/Maverik Four Corners Refinery i n K i r t l a n d , New 
Mexico on November 21, 1991 t o ascertain the status of equipment 
removal a c t i v i t i e s being ca r r i e d out by Maverik Country Stores, 
Inc. 

During t h i s v i s i t , OCD observed heavy equipment excavating 
contaminated s o i l s at the former location of the 2.4 m i l l i o n gallon 
leaded gasoline storage tank. This area has never been i d e n t i f i e d 
as having contaminated s o i l s i n past reports and OCD has no record 
of Maverik n o t i f y i n g OCD of the discovery of a release of 
contaminants at t h i s l o c a t i o n during the f a l l 1991 equipment 
removal a t the s i t e . I n addition, OCD noted t h a t the s o i l s at the 
former locations of other tanks appear t o have been excavated and 
replaced w i t h clean s o i l s . 

The OCD also has no record of Maverik n o t i f y i n g OCD p r i o r to 
commencement of s o i l remediation a c t i v i t i e s at the s i t e . OCD's 
September 16, 1991 approval of s o i l remediation at the s i t e was 
s p e c i f i c a l l y conditioned upon Maverik n o t i f y i n g OCD one week p r i o r 
t o s o i l remediation a c t i v i t i e s such t h a t OCD could be present to 
witness the a c t i v i t i e s and/or sample contaminated areas. 

VILLAGRA BUILDING - 408 Gallsteo 

Forestry and Resources Conservation Division 
P.O. Box 1948 87504-1948 

827-5830 

Park and Recreation Division 
P.O. Box 1147 87504-1147 

827-7465 

2040 South Paeheco 

Office of the Secretary 
827-5950 

Administrative Services 
827-5925 

Energy Conservation & Management 
827-5900 

LAND OFFICE BUILDING - 310 Old Santa Fe Trail 

Oil Conservation Division 
P.O. Box 2088 87504-2088 

827-5800 

Mining and Minerals 
827-5970 
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Mr. William Call 
November 26, 1991 
Page 2 

You are hereby notified that Maverik Country Stores, Inc. i s in 
violation of the OCD's September 16, 1991 approval of s o i l 
remediation work at the Caribou/Maverik Four Corners Refinery in 
Kirtland, New Mexico. Consequently Maverik w i l l : 

1. Upon receipt of this letter, cease a l l s o i l remedial 
a c t i v i t i e s u n t i l further notice. 

2. Within 7 days of receipt of this letter, provide OCD with a 
complete report detailing a l l observations of contaminated 
so i l s and any waste characterizations and remedial a c t i v i t i e s 
performed during and after the dismantling of a l l refinery 
equipment. 

Please be advised that violation of New Mexico Water Quality 
Control Commission regulations could subject Maverik Country 
Stores, Inc. to c i v i l penalties under section 74-6-10 of the New 
Mexico Water Quality Act. 

I f you have any questions, please contact B i l l Olson of my staff at 
(505) 827-5885. 

Sincerely, 

xc: OCD Aztec D i s t r i c t Office 



R I C H A R D T.C. T U L L Y , P .A. 

I l l NORTH O R C H A R D A V E N U E 

A T T O R N E Y A T L A W OH CONSERV JH DIVISION 
/EO 

POST OFF ICE BOX 268 

F A R M I N G T O N , NEW M E X I C O 87499 -0268 '91 SEP 23 an 9 42 
R I C H A R D T.C. TULLY 505 -327 -3388 

M I C H A E L C U N N I N G H A M 

September 19, 1991 

B i l l Olson 
Oil S p i l l Regulatory Program 
New Mexico O i l Conservation Division 
P. 0. Box 2088 

Santa Fe, NM 87501 

Re: Caribou Refinery, K i r t l a n d , New Mexico 

Dear Mr. Olson: 
Our c l i e n t i s considering purchasing the Caribou Refinery 

t r a c t in K i r t l a n d , New Mexico and operating a livestock auction 
business on the property. I t is our understanding the t r a c t 
has been the subject of environmental contamination of which 
you are f a m i l i a r . Therefore, we are asking your help in 
advising us of the current status of the t r a c t in regards to 
those environmental matters. Of par t i c u l a r concern are: 

1. Whether the t r a c t has been segregated i n t o 
contaminated and uncontaminated areas, and i f so, 
i d e n t i f i c a t i o n of the areas. 

2. Whether the t r a c t , or portions of the t r a c t , have 
been released by your agency for use as indicated 
above. 

3. Whether the t r a c t and f a c i l i t y has complied with a l l 
environmental clean-up requirements to date. 

4. Whether future environmental clean-up or remedial 
actions remain concerning the t r a c t . 

Thank you in advance for your assistance and cooperation. 

MC:sak 

cc: Ray Hatch 
5108 Schmitt Rd. 
Farmington, NM 87401 

S160/50482L 



BRUCE KING 
GOVERNOR 

0 ) STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

September 16, 1991 
POST OFFICE BOX 2088 

STATE LAND OFFICE BUILDING 
SANTA FE. NEW MEXICO 87504 

(5051 827-5800 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-106-675-367 

William Call 
Maverik Country Stores, Inc. 
P.O. Box 457 
Afton, WY 83110 

RE: SEMIANNUAL GROUND WATER MONITORING REPORT 
MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Mr Call: 

The New Mexico Oil Conservation Division (OCD) has reviewed the data and recommendations 
in the "REPORT, SEMIANNUAL GROUND WATER MONITORING REPORT, JULY 29, 
1991 CARIBOU-FOUR CORNERS KIRTLAND REFINERY, MAVERIK COUNTRY 
STORES" submitted on behalf of Maverik Country Stores, Inc. by Maverik's consultant Dames 
and Moore. 

The OCD approves of Maverik's recommendations for removal of the remaining contaminated 
soils and a joint Maverik/OCD review of the containment management and remediation measures 
after completion of the 1991 ground water monitoring with the following conditions: 

1. Maverik will notify OCD one week prior to the contaminated soil removal such that 
OCD can arrange to have a representative present. 

2. Maverik will submit to OCD an evaluation of the effectiveness of the remedial system 
by February 29, 1991. 

The OCD remains concerned about the presence of dissolved phase volatile organics at 
concentrations above New Mexico Water Quality Control Commission (WQCC) ground water 
standards in the monitor wells directly outside of the containment system, however, the OCD 
recognizes that these contaminants do not appear to be migrating offsite. The OCD is also 



Mr. William Call 
September 16, 1991 
Page 2 

concerned about the reappearance of floating product in monitor well MW-17 inside the slurry 
wall. Effective bioremediation of dissolved phase volatile organics inside the containment 
system will not occur if free phase product remains within the slurry wall. The OCD expects 
that these issues and any additional remedial measures necessary to minimize environmental risks 
at the site be addressed in the February 29, 1991 evaluation of the effectiveness of the remedial 
system. 

Please be advised that OCD approval does not limit you to the work performed if the 
remediation fails to effectively mitigate environmental damage related to Maverik's activities. 
In addition, OCD approval does not relieve you of liability which may be actionable under any 
other laws and/or regulations. 

If you have any questions please contact me at (505) 827-5885. 

William C. Olson 
Hydrogeologist 

xc: David E. Stice, Dames and Moore 
OCD Aztec District Office 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING A p r i l 1 2 , 1 9 9 1 POST OFFICE BOX 208B 
GOVERNOR STATE LANO OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 

David E. Stice isoa827.5300 
Dames and Moore 
127 South, 500 East 
Suite 300 
Salt Lake City, Utah 84102-1959 

RE: OCD SAMPLING OF MONITOR WELLS 
CARIBOU/MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Mr. Stice, 

On March 18, 1991, the New Mexico O i l Conservation Division (OCD) 
s p l i t ground water samples from select Caribou/Maverik r e f i n e r y 
monitor wells with Dames and Moore. Samples were analyzed f o r 
aromatic and halogenated v o l a t i l e organics using EPA method 
8010/8020 and polynuclear aromatic hydrocarbons (PAH's) using EPA 
method 8270. Enclosed you w i l l f i n d copies of the a n a l y t i c a l 
results f o r monitor wells MW-16, MW-18, MW-19, and MW-21. 

No purgeable v o l a t i l e organics or PAH's were detected i n the sample 
from monitor well MW-16. Trace levels of PAH's were detected i n 
samples from monitor wells MW-18, MW-19 and MW-21. Varying levels 
of benzene, toluene, ethylbenzene and xylene (BTEX) were detected 
i n the sample from monitor well MW-18, however, the detection l i m i t 
f o r benzene was inadequate to determine i f New Mexico Water Quality 
Control Commission (WQCC) ground water standards have been 
exceeded. In addition, 1,2 dichloroethane was detected i n excess 
of New Mexico WQCC ground water standards i n the sample from MW-19 
at a concentration of 33.3 parts per b i l l i o n (ppb) and i n the 
sample from MW-21 at 55.5 ppb. 

The OCD looks forward to receiving the results of Dames and Moores 
s p l i t sampling of these wells. I f you have any questions, please 
contact me at (505)827-5885. 

William C. Olson 
Hydrogeologist 

Enclosures 

xc: Aztec OCD Office 
William C a l l , Maverik Country Stores, Inc. 
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ANALYTICAL REPORT 

To: David Boyer 
N M Oi l Consv. Div. 
State Land O f f i c e Bldg. 
P.O. Box 2088 
Santa Fe, N M 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, N M 87106 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 

COLLECTION LOCATION 
On: 18-Mar-91 
At: 14:30 hrs. 

By: Ols . . . 
In /Near : K i r t l and 

Monitor Well MW-19 

A N A L Y T I C A L RESULTS: Polynuclear Aromatic Hydrocarbon Screen {764} 

Parameter Value Note MDL 
D i - n - b u t y l p h t h a l a t e 0.00 T 10.00 
Bi s ( 2 - e t h y l h e x y l ) p h t h a l a t e 0.00 T 10.00 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed|VJ; Intact: No[~J, YesQ & Broken By: 

Laboratory Remarks: 

Units 
p p b 
p p b 

Date: 

The sample contains hyrocarbons co n s i s t e n t i n appearance 
w i t h t h a t of a d i e s e l - l i k e f r a c t i o n . The concentration of t h i s 
f r a c t i o n iS t r a c e , w i t h a d e t e c t i o n l i m i t of 1 ppm. 

Due t o i t s presence i n the blank B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e can 
be considered a lab contaminant. 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

N/A 
SDG No. 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract:. 
Lab Code: N/A Case No.: N/A SAS No.: N/A 
Matri x : ( s o i l / w a t e r ) Water Lab Sample ID 
Sample w t / v o l : 8 00 (cf/mL) ml Lab F i l e ID:_ 
Level: (low/med) Low Date Received: 3/19/91 
% Moisture: not dec. dec. Date Extracted: 3/21/91 
E x t r a c t i o n : (SepF/Cont/Sonc) SepF Date Analyzed: 3/21/91 

N/A 
OR-91-0940 
N/A 

(Continued on page 2.) 
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GPC Cleanup: (Y/N) No pH: D i l u t i o n Factor: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Method 8270 

CAS NO. COMPOUND CONC. OUALIFIER 
83-32-9 Acenaphthene 10. 0 U 
208-96-8 Acenaphthylene 10.0 U 
120-12-7 Anthracene 10.0 U 
65-85-0 Benzoic a c i d 50. 0 U 
117-81-7 Benzo(a)anthracene 10. 0 U 
205-99-2 B e n z o ( b ) f l u o r a n t h e n e 20.0 u 
207-08-9 B e n z o ( k ) f l u o r o a n t h e n e 20.0 u 
191-24-2 B e n z o ( g . h , i ) p e r y l e n e 20.0 u 
50-32-8 Benzo (a)pyrene 20.0 u 
100-51-6 Benzyl a l c o h o l 10 . 0 u 
111-91-1 B i s ( 2 - c h l o r o e t h o x v ) m e t h a n e 10. 0 u 
111-44-4 B i s ( 2 - c h l o r o e t h y l ) e t h e r 10. 0 u 
39638-32-9 B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r 10. 0 u 
117-81-7 B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 10. 0 J 
101-55-3 4-Bromophenylphenyl e t h e r 10. 0 u 
85-68-7 B u t y l b e n z y l p h t h a l a t e 10. 0 u 
106-47-8 4 - C h l o r o a n i l i n e 20.0 u 
91-58-7 2-Chloronaphthalene 10. 0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chlorophenol 10. 0 u 
7005-72-3 4-Chlorophenylphenyl e t h e r 10. 0 u 
218-01-9 Chrysene 10. 0 u 
53-70-3 D i b e n z ( a , h ) a n t h r a c e n e 10. 0 u 
132-64-9 D i b e n z o f u r a n 10. 0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10. 0 J 
95-50-1 1,2-Dichlorobenzene 10. 0 u 
541-73-1 1,3-Dichlorobenzene 10. 0 u 
106-46-7 1.4-Dichlorobenzene 10. 0 u 
91-94-1 3 , 3 ' - D i c h l o r o b e n z i d i n e 10. 0 u 
120-83-2 2 . 4 - D i c h l o r o p h e n o l 10. 0 u 
84-66-2 D i e t h y l p h t h a l a t e 10. 0 u 
105-67-9 2,4-Dimethylphenol 10 . 0 u 
131-11-3 D i m e t h y l p h t h a l a t e 10. 0 u 
534-52-1 4 . 6 - D i n i t r o - 2 - m e t h v l p h e n o l 30.0 u 
51-28-5 2 , 4 - D i n i t r o p h e n o l 100. 0 u 

(Continued on page 3.) 
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121-14-2 2 . 4 - D i n i t r o t o l u e n e 10. 0 u 
606-20-2 2 . 6 - D i n i t r o t o l u e n e 10. 0 u 
117-84-0 D i - n - o c t v l p h t h a l a t e 20.0 u 
206-44-0 F l u o r a n t h e n e 10. 0 u 
86-73-7 Fl u o r e n e 10. 0 u 
118-74-1 Hexachlorobenzene 10. 0 u 
87-68-3 He x a c h l o r o b u t a d i e n e 50. 0 u 
77-47-4 H e x a c h l o r o c y c l o p e n t a d i e n e 50. 0 u 
67-72-1 Hexachloroethane 10.0 u 
193-39-5 I n d e n o ( 1 . 2 . 3 - c d ) p v r e n e 10. 0 u 
78-59-1 Isoohorone 10. 0 u 
91-57-6 2-Methylnaphthalene 10. 0 u 
95-48-7 2-Methylphenol 10. 0 u 
106-44-5 4-Methylphenol 10. 0 u 
91-20-3 Naphthalene 10. 0 u 
88-74-4 2 - N i t r o a n i l i n e 10. 0 u 
99-09-2 3 - N i t r o a n i l i n e 100. 0 u 
100-01-6 4 - N i t r o a n i l i n e 50.0 u 
98-95-3 N i t r o b e n z e n e 10. 0 u 
88-75-5 2 - N i t r o p h e n o l 10. 0 u 
100-02-7 4 - N i t r o p h e n o l 100. 0 u 
86-30-6 N - n i t r o s o d i p h e n y l a m i n e 10. 0 u 
621-64-7 N - n i t r o s o - d i - n - p r o p y l a m i n e 10. 0 u 
87-86-5 P e n t a c h l o r o p h e n o l 30.0 u 
85-01-8 Phenanthrene 10. 0 u 
108-95-2 Phenol 10. 0 u 
129-00-0 Pyrene 10. 0 u 
120-82-1 1.2 f 4 - T r i c h l o r o b e n z e n e 10. 0 u 
95-95-4 2 . 4 . 5 - T r i c h l o r o p h e n o l 10. 0 u 
88-06-2 2 . 4 . 6 - T r i c h l o r o p h e n o l 10. 0 u 

* Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d conpounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected. 

(Continued on page 4.) 
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QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

METHOD BLANK: A l a b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
Bi s ( 2 - e t h y l h e x y l ) p h t h a l a t e 

SURROGATE RECOVERIES: 

CONCENTRATION (PPB) 
Trace 

SURROGATE CONCENTRATION % RECOVERY 
Phenol-d6 (A) ppb 
Fluorophenol (A) ppb 
2,4,6-Tribromophenol (A) . ppb • 

Nitrobenzene-d5 (B/N) 50 ppb 54 .1 
2-Fluorobiphenyl (B/N) 50 ppb 60. 2 
Terphenyl-dl4 (B/N) 50 ppb 74 . 5 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch spike 
were w i t h i n EPA SW-846 c r i t e r i a w i t h the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

CONCENTRATION RECOVERY 

Analyst: Reviewed By: rVJL.. 
iael J. Owe/ Richard F. Meyerhein Michael 

Analyst, Organic Chemistry 
Meyerhein 03/28/91 

Supervisor, Organic Chemistry Section 



O R G A N I C CHEMISTRY A N A L Y T I C A L R E Q U E S T FORM 

SCIENTIFIC L A B O R A T O R Y W V I S I O N 
700 CAMINO DE SALUD N.E., ALBUQUERQUE. NM 87106 

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

SLDNo. 

TjUser 
C o d e * : I 7 i 0 j 3 ; 2 j 0 

31 Request 
ID No.: 

Request 
ID No. 

Date 
Received: 

004351-C 4 Priority 
C o d e * 

( H T Of T . 
caJiElO-SLO 
Coordintforl 

^Nam* QI^/IJIA {L^] Rg/\Y 
-iJsamDle TU \ Z 

_6j County:^. U 

Sample 
Location: : XrWr- fT-,0 i/N JV.^/./. . fliUri/jfi. I I I I I I L J I I I 

joj Collected 
By: 

First 

\0\l\6\on On: 
|L|al«|t-

Q/ /0311c?- >X:\I \C/\3\Q I hrs. 
Data: (YY/MM/DO) Time: , c l?" 

3.130 pm - liOOhn. 
12] Latitude (DOMMSS) 

I.I, I I 1 
Longitude (DDDMMSSJ 

I I I 'l I I I M 

111Codes: 

J . I . I i 
Submitter 

I J - I L 
WSS# 

13| Report NW» 
To: David G. Boyer 

Organization 
14 Phone #: 

(505) 827-5812 
New Mexico Oil Conservation Division 

City. S U M Zip 
p. o. Bnv ?nfla 
Santa Fe, New Mexico 87504-2088 

• ^ D a t a : PH :*"7- "i-2—. Conductivity: 2 ^ 0 Q umhos® ^.^> * C . Temperature: 

2 Digit IO 
P 

l i 
Sample PurpoM: 

• • Complianoe 
n-Check 

Monitoring 
IJ l Special 

Sa/npllng Information: 
Grab 
Composite fi^ES) 

Flow Proportionec 
— - Equal Aliquot 

mple Split w/Permittee 
• Chain of Custody 

Chlorine 
C, HssiduaJ: mg/l, Row: 

171 Sample Source: 
•-Stream 
G-Lake 
•-Drain 
•-Pool 
n-WWTP 

:Well; Depth: . 
-Spring 

•-Distribution 
•-Point-of-Entry 
•-Other 

18| Field Notes/ 
Sample »: 

-Water, 
-Other 

• -So i l , D-Food. 19| Sample Type: 
•-Wastewater, 
This form accompanies a single sample consisting of: 

- septum vial(s) (volume » ) 
g_ - glass jugs (volume » | ) 

- (volume = ) 

20l Preservation: ~" 
1 Q- NP No Preservation; Sample stored at room temperature 

J|f- P-ice Sample etorod in an ice bath (Not Frozen) 
P-TS Sample Preserved with Sodium ThioauKate to remove chlorine residual 

• - P-HO Sample Preawved with Hydrochloric Acid (2 drops/40 ml) 
• •Other 

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

211 Analyses Requested: 

Volatile Screens: 
(753) Aliphatic Headspace (1 -5 Carbons) 
(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
(765) Mass Spectrometer Purgeables (EPA 624) 
(766) SDWA Total Trihalomethanes (EPA 501.1) 
(774) SDWA VOCs I [8 Regulated +] (EPA 502.2) 

• 
• 
• -( 
• -( 
• -( 

Remarks: 

Other Specific Compounds or Classes; 
) 

Semrvolatile Screens: 
• -C763) 
• •(751) 
• -(755) 
• -(756) 
• -(758) 
• -(759) 
• -(760) 
• -(761) 

Jl - (767) 

££(764) 
• -(762) 

Acid Extra eta bles 
Aliphatic Hydrocarbons 
Base/Neutral Extractables (EPA 625) 
Base/Neutral/Acid Extractables (EPA 8270) 
Herbicides. Chlorophenoxy Acid 
Herbicides, Triazines 
Organochlorlne Pesticides 
Organophosphate Pesticides 
Polychlorinated Biphenyls (PCB's) 
Polynuclear Aromatic Hydrocarbons 
SDWA Pesticides & Herbicides 

S L D 8 9 1 2 - O R Form New 12/89 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPYI 
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To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION 

On: 18-Mar-91 By: Ols . . . 
At: 12:15 hrs. In/Near: Kirtland 

LOCATION 
Monitor Well MW-21 

ANALYTICAL RESULTS: Polynuclear Aromatic Hydrocarbon Screen {764} 
Parameter Value Note MDL Units 

B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 0.00 T 10.00 ppb 
See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 

Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^]; Intact: N o f J , YesQ Sc Broken By: Date: 

Laboratory Remarks: 

Due t o i t s presence i n the blank B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e can 
be considered a lab contaminant. 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
N/A Lab Code: N/A Case No. 

Matri x : ( s o i l / w a t e r ) Water 
Sample v t / v o l : 800 (a/mL) ml 
Level: (low/med) Low 
% Moisture: not dec. dec. 
E x t r a c t i o n : (SepF/Cont/Sonc) SepF 
GPC Cleanup: (Y/N)__No_ pH: 

SAS No.: N/A SDG No.: N/A 
Lab Sample ID: 
Lab F i l e ID: 

OR-91-0941 
N/A 

Date Received: 3/19/91 
Date Extracted: 3/21/91 
Date Analyzed: 3/21/91 
D i l u t i o n Factor: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

(Continued on page 2.) 
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This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Method 8270 

CAS NO. COMPOUND CONC. OUALIFIER 
83-32-9 Acenaphthene 10. 0 U 
208-96-8 Acenaphthylene 10.0 U 
120-12-7 Anthracene 10.0 U 
65-85-0 Benzoic a c i d 50. 0 U 
117-81-7 Benzo Ca)anthracene 10. 0 U 
205-99-2 B e n z o f b ) f l u o r a n t h e n e 20.0 u 
207-08-9 B e n z o ( k ) f l u o r o a n t h e n e 20.0 u 
191-24-2 Benzo (cr, h. D p e r y l e n e 20.0 u 
50-32-8 Benzo(a)pyrene 20.0 u 
100-51-6 Benzyl a l c o h o l 10. 0 u 
111-91-1 B i s ( 2 - c h l o r o e t h o x y ) m e t h a n e 10. 0 u 
111-44-4 B i s ( 2 - c h l o r o e t h y l ) e t h e r 10. 0 u 
39638-32-9 B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r 10.0 u 
117-81-7 B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 10. 0 J 
101-55-3 4-Bromophenylphenyl e t h e r 10. 0 u 
85-68-7 B u t v l b e n z y l p h t h a l a t e 10. 0 u 
106-47-8 4 - C h l o r o a n i l i n e 20.0 u 
91-58-7 2-Chloronaphthalene 10. 0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chlorophenol 10. 0 u 
7005-72-3 4-Chlorophenylphenyl e t h e r 10.0 u 
218-01-9 Chrvsene 10. 0 u 
53-70-3 Dibe n z ( a , h ) a n t h r a c e n e 10. 0 u 
132-64-9 D i b e n z o f u r a n 10. 0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10. 0 u 
95-50-1 1.2-Dichlorobenzene 10 . 0 u 
541-73-1 1.3-Dichlorobenzene 10. 0 u 
106-46-7 1.4-Dichlorobenzene 10. 0 u 
91-94-1 3 . 3 ' - D i c h l o r o b e n z i d i n e 10. 0 u 
120-83-2 2 . 4 - D i c h l o r o p h e n o l 10. 0 u 
84-66-2 D i e t h y l p h t h a l a t e 10. 0 u 
105-67-9 2.4-Dimethvlphenol 10. 0 u 
131-11-3 D i m e t h y l p h t h a l a t e 10.0 u 
534-52-1 4 , 6 - D i n i t r o - 2 - m e t h y l p h e n o l 30.0 u 
51-28-5 2 . 4 - D i n i t r o p h e n o l 100. 0 u 
121-14-2 2 . 4 - D i n i t r o t o l u e n e 10. 0 u 
606-20-2 2 . 6 - D i n i t r o t o l u e n e 10. 0 u 
117-84-0 D i - n - o c t y l p h t h a l a t e 20.0 u 
206-44-0 F l u o r a n t h e n e 10. 0 u 

(Continued on page 3.) 
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86-73-7 Fluo r e n e 10. 0 u 
118-74-1 Hexachlorobenzene 10. 0 u 
87-68-3 He x a c h l o r o b u t a d i e n e 50. 0 u 
77-47-4 Hex a c h l o r o c Y c l o p e n t a d i e n e 50. 0 u 
67-72-1 Hexachloroethane 10. 0 u 
193-39-5 I n d e n o ( 1 . 2 , 3 - c d ) p y r e n e 10. 0 u 
78-59-1 Isophorone 10. 0 u 
91-57-6 2-Methylnaphthalene 10. 0 u 
95-48-7 2-Methylphenol 10. 0 u 
106-44-5 4-Methvlohenol 10. 0 u 
91-20-3 Naphthalene 10. 0 u 
88-74-4 2 - N i t r o a n i l i n e 10. 0 u 
99-09-2 3 - N i t r o a n i l i n e 100. 0 u 
100-01-6 4 - N i t r o a n i l i n e 50. 0 u 
98-95-3 Ni t r o b e n z e n e 10. 0 u 
88-75-5 2 - N i t r o p h e n o l 10. 0 u 
100-02-7 4 - N i t r o p h e n o l 100. 0 u 
86-30-6 N - n i t r o s o d i p h e n y l a m i n e 10. 0 u 
621-64-7 N - n i t r o s o - d i - n - p r o p y l a m i n e 10. 0 u 
87-86-5 P e n t a c h l o r o p h e n o l 30.0 u 
85-01-8 Phenanthrene 10. 0 u 
108-95-2 Phenol 10. 0 u 
129-00-0 Pyrene 10. 0 u 
120-82-1 1.2.4-Trichlorobenzene 10. 0 u 
95-95-4 2 . 4 . 5 - T r i c h l o r o p h e n o l 10. 0 u 
88-06-2 2 . 4 . 6 - T r i c h l o r o p h e n o l 10.0 u 

* Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d conpounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected. 

QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

(Continued on page 4.) 
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METHOD BLANK: A la b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
Bi s ( 2 - e t h y l h e x y l ) p h t h a l a t e 

CONCENTRATION (PPB) 
Trace 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION RECOVERY 

Phenol-d6 (A) ppb 
Fluorophenol (A) ppb • 
2,4,6-Tribromophenol (A) . ppb • 
Nitrobenzene-d5 (B/N) 50 ppb 49 . 0 
2-Fluorobipheny1 (B/N) 50 ppb 55. 2 
Terphenyl-dl4 (B/N) 50 ppb 62 . 0 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch spike 
were w i t h i n EPA SW-846 c r i t e r i a w i t h the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

CONCENTRATION RECOVERY 

alyst: Reviewed By: 
Michael J. Owen 
Analyst, Organic Chemistry 

Richard F. Meyerhein 03/28/91 
Supervisor, Organic Chemistry Section 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM TjCA 
SCIENTIFIC LABORATOFWIVISION 

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

I 31 Request User 
Code #: I 7 i 0 j 3 j 2 | 0 | ID No.: 

Request 
ID No. 

SLD No. 

Date 

Received 
004353-C ' Priority 

Code#: 
_ I H T o r T . 

• 7 j c*JiBO-SU3 
Coonlirvtw] 

5 Facility 
Name: 

_6j County:^. 

kilt 

State 

J I I L I I I I I I I I 

0 \ l \ 4 \ 0 f l On: 9 / / ( P 3 / t f i - A t r l / l - ^ - l / r ^ l h r s 
lOlCollected i A, J 

By: Will 
First IMal'lt- Data: (YY/MM/DO) Time: 24 m. ckx* 

X-COCn « isoo hu­l l ] Latitude (DDMMSS) 

I.I I I I 
Longitude (OOOMMSS) 

I 1 1 'l I I I H 

iiJCodes: 

Submitter 
I I I - I I I I L J I 

WSS» 
N4ITW 13J Report 

To: David G. Boyer 

Organization 
14 Phone #: 

(505) 827-5812 
New Mexico Oil Conservation Division 

City. Stat* Zip 
P. O. Rnx 2flRR 

Santa Fe, New Mexico 87504-2088 

~ Data: P H : "/^ (o .Conductivity: / " ? Q 0 umhos @ //2-< / *C , Temperature: 

2 Digit IO 

Sample Purpoae: 
• - Compliance 

J l - Check 
}g- Monitoring 
'LT Special 

•S3 
pllng Information: 

-Grab 
Composite p ^ Z , 
Q- Row Proportioned 
M- Equal Aliquot 
Sample Split w/Permirtee 
Chain of Custody 

Chlorine 
C, Residual: mg/l, Flow: 

18| Plaid Note*/ 
' Sample #: 17| Sample Source: 

•-Stream 
•-Lake 
•-Drain 
•-Pool 
•-WWTP 

:Well; Depth: 
Spring 

•-Distribution 
•-Point-of-Entry 
•<)ther 

20[ Preservation: 
Q- NP No Preservation; Sample stored at room temperature 
'taf-P-tos Sample stored tn an ice bath (Not Frozen) 
J Q . P-TS Sample Preserved with Sodium Thtoaurfate to remove chlorine residual 
• - P-HCt Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 
• -Other . 

• -Sofi\ D-Food, V9j Sample Type: K-Water, 
•-Wastewater, • -Other 
This form accompanies a nlngla sample consisting of 

- septum vial (s) (volume « ) 
1_ - glass jugs (volume « \ iftr^ ) 

(volume 

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

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Volatile Screens: 

(753) Aliphatic Headspace (1 -5 Carbons) 
(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
(765) Mass Spectrometer Purgeables (EPA 624) 
(766) SDWA Total TrihaJomethanes (EPA 501.1) 
(774) SDWA VOC's f [8 Regulated +1 (EPA 502.2) 
(775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

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

( ) . 

I I: 

SemivQlatile Screens; 
• - (763) Acid Extractables 
~] - (751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 
[j" - (758) Herbicides. Chlorophenoxy Acid 
3] - (759) Herbicides, Triazines 
• - (760) Organochlorlne Pesticides 

(761) Organophosphate Pesticides 
• - (767) Polychlorinated BIphenyls (PCB's) 

(764) Polynudear Aromatic Hydrocarbons 
' • - (762) SDWA Pesticides & Herbicides 

Remarks: 

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





S f ATE OF NEW MEXICO ^ HEALTH AND J^VIRONMENT DEPARTMENT 

SCIHT IF IC LABORATORY DIVWION 
P.O. Box 4700 700 Camino de Salud, NE 

Albuquerque, NM 87196-4700 [505]-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

April 1, 1991 Distribution 

ANALYTICAL R E P O R T ( _ ) User 70320 

( • J Submitter 260 

f n q r s t nn^o I SLD Accession No. OR-91-0939 I (®jSLOPES 
ID No. 004349 

To: David Boyer From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 By: Ols . . . Monitor Well MW-18 
At: 13:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Polynuclear Aromatic Hydrocarbon Screen {764} 
Parameter Value Note MDL Units 

2,4-Dimethylphenol 0. 00 T 10. 00 ppb 
Naphthalene 0. 00 T 10. 00 ppb 
2-Methylnaphthalene 0. 00 T 10. 00 ppb 
B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 0. 00 T 10. 00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: N o f J , YesQ & Broken By: Date: 

Laboratory Remarks: 
This sample contains hydrocarbons co n s i s t e n t i n appearance w i t h t h a t 
of a g a s o l i n e - l i k e f u e l f r a c t i o n . The m a j o r i t y of i n d i v i d u a l compounds 
found i n t h i s sample are commonly found i n gasoline. The concentration 
of t h i s f r a c t i o n i s t r a c e , w i t h a d e t e c t i o n l i m i t of 1 ppm. 
Due t o i t s presence i n the blank B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e can be 
considered a lab contaminant. 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matri x : ( s o i l / w a t e r ) Water Lab Sample ID: OR-91-0939 
Sample w t / v o l : 800 (cr/mL) ml Lab F i l e ID: N/A 
Level: (low/med) Low Date Received: 3/19/91 

(Continued on page 2.) 

APR 0 5 1991 
OIL CONSERVATION DIV. 

SANTA FE 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0939 
Continuation, Page 2 of 4 

% Moisture: not dec. dec. Date Extracted: 3/21/91 
E x t r a c t i o n : (SepF/Cont/Sonc) SepF Date Analyzed: 3/21/91 
GPC Cleanup: (Y/N) No pH: D i l u t i o n Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Method 827 0 

CAS NO. COMPOUND CONC. OUALIFIER 
83-32-9 Acenaphthene 10. 0 U 
208-96-8 Acenaphthylene 10. 0 U 
120-12-7 Anthracene 10. 0 U 
65-85-0 Benzoic a c i d 50. 0 U 
117-81-7 Benzo f a ) a n t h r a c e n e 10. 0 U 
205-99-2 B e n z o ( b ) f l u o r a n t h e n e 20.0 u 
207-08-9 Benzo Ck) f l u o r o a n t h e n e 20.0 u 
191-24-2 B e n z o f q . h , i ) p e r y l e n e 20.0 u 
50-32-8 Benzo f a ) p y r e n e 20.0 u 
100-51-6 Benzyl a l c o h o l 10. 0 u 
111-91-1 B i s f 2-chloroethoxy)methane 10. 0 u 
111-44-4 B i s f 2 - c h l o r o e t h y l ) e t h e r 10. 0 u 
39638-32-9 B i s f 2 - c h l o r o i s o p r o p y l ) e t h e r 10. 0 u 
117-81-7 B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 10. 0 J 
101-55-3 4-Bromophenylphenyl e t h e r 10. 0 u 
85-68-7 B u t y l b e n z y l p h t h a l a t e 10. 0 u 
106-47-8 4 - C h l o r o a n i l i n e 20.0 u 
91-58-7 2-Chloronaphthalene 10. 0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chlorophenol 10. 0 u 
7005-72-3 4-Chlorophenylphenyl e t h e r 10. 0 u 
218-01-9 Chrysene 10. 0 u 
53-70-3 Dibenz f a,h)anthracene 10. 0 u 
132-64-9 D i b e n z o f u r a n 10. 0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10. 0 u 
95-50-1 1,2-Dichlorobenzene 10. 0 u 
541-73-1 1.3-Dichlorobenzene 10. 0 u 
106-46-7 1.4-Dichlorobenzene 10. 0 u 
91-94-1 3 . 3 ' - D i c h l o r o b e n z i d i n e 10. 0 u 
120-83-2 2 . 4 - D i c h l o r o p h e n o l 10. 0 u 
84-66-2 D i e t h y l p h t h a l a t e 10. 0 u 
105-67-9 2,4-Dimethylphenol 10. 0 J 
131-11-3 D i m e t h y l p h t h a l a t e 10. 0 u 

(Continued on page 3.) 
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534-52-1 4 . 6 - D i n i t r o - 2 - m e t h y l p h e n o l 30.0 u 
51-28-5 2 . 4 - D i n i t r o p h e n o l 100. 0 u 
121-14-2 2 . 4 - D i n i t r o t o l u e n e 10. 0 u 
606-20-2 2 . 6 - D i n i t r o t o l u e n e 10. 0 u 
117-84-0 D i - n - o c t y l p h t h a l a t e 20.0 u 
206-44-0 F l u o r a n t h e n e 10. 0 u 
86-73-7 Fluor e n e 10. 0 u 
118-74-1 Hexachlorobenzene 10. 0 u 
87-68-3 Hex a c h l o r o b u t a d i e n e 50. 0 u 
77-47-4 H e x a c h l o r o c y c l o p e n t a d i e n e 50. 0 u 
67-72-1 Hexachloroethane 10. 0 u 
193-39-5 I n d e n o [ 1 . 2 . 3 - c d ) p y r e n e 10. 0 u 
78-59-1 Isophorone 10. 0 u 
91-57-6 2-Methylnaphthalene 10. 0 J 
95-48-7 2-Methylphenol 10.0 u 
106-44-5 4-Methylphenol 10. 0 u 
91-20-3 Naphthalene 10. 0 J 
88-74-4 2 - N i t r o a n i l i n e 10. 0 u 
99-09-2 3 - N i t r o a n i l i n e 100. 0 u 
100-01-6 4 - N i t r o a n i l i n e 50. 0 u 
98-95-3 Ni t r o b e n z e n e 10. 0 u 
88-75-5 2 - N i t r o p h e n o l 10. 0 u 
100-02-7 4 - N i t r o p h e n o l 100. 0 u 
86-30-6 N - n i t r o s o d i p h e n y l a m i n e 10. 0 u 
621-64-7 N - n i t r o s o - d i - n - p r o p y l a m i n e 10. 0 u 
87-86-5 P e n t a c h l o r o p h e n o l 30 . 0 u 
85-01-8 Phenanthrene 10. 0 u 
108-95-2 Phenol 10. 0 u 
129-00-0 Pyrene 10. 0 u 
120-82-1 1,2.4-Trichlorobenzene 10. 0 u 
95-95-4 2 . 4 . 5 - T r i c h l o r o p h e n o l 10. 0 u 
88-06-2 2 , 4 , 6 - T r i c h l o r o p h e n o l 10. 0 u 

* Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d conpounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

(Continued on page 4.) 
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N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected. 

The f o l l o w i n g compounds were t e n t a t i v e l y i d e n t i f i e d by GC/MS: 
(de t e c t i o n l i m i t = 10 ppb) 

COMPOUND EST. CONCENTRATION (PPB) MS PURITY 
p & m-Xylene 32 0 942 
0- Xylene 80 974 
Ethylbenzene 70 978 
1,2,3-Trimethylbenzene 60 970 
1- Ethyl-3-methylbenzene 30 961 
1,3,5-Trimethylbenzene Trace 965 

QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

METHOD BLANK: A l a b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
Bis(2-ethylhexy1)phthalate 

CONCENTRATION (PPB) 
Trace 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Phenol-d6 (A) ppb 
Fluorophenol (A) ppb • 
2,4,6-Tribromophenol (A) . ppb 
Nitrobenzene-d5 (B/N) 50 ppb 61. 9 
2-Fluorobiphenyl (B/N) 50 ppb 63 . 3 
Terphenyl-dl4 (B/N) 50 ppb 69 . 7 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch spike 
were w i t h i n EPA SW-846 c r i t e r i a w i t h the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

CONCENTRATION RECOVERY 

Analyst: 
Michael 
Analyst, Organic Chemistry 

Reviewed By: ^ - ^ L ^ - . 
Richard F. Meyerhein 03/28/91 
Supervisor, Organic Chemistry Section 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM TICAl 
SCIENTIFIC LABORATORWIVISION 

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

SLD No. 

AlFaclllty 
Name: 

User 
Code #: I 7 i 0 j 3 j 2 | 0 |-

Request 
ID No.: 

Request | | | || |||| ||| ' 
ID No. 004349-C 

Date 
Received: 
_i l Priority 

Code #: 
_6j County:^. 

_ p - i - o r - r . 
. < | CM BOSH) 

Sample 
Location: i VLn^n fr-,o,rT U*J./, , MSrJft J I I 

lOjCollected 
By: 

First lam. On: 
l l l a ia l t . 

9/ I'0^/1(9- At:l / [^l3 \Q | hrs. 
Date: (YY/MM/DO) " T i m * - 2* nr. doc« 

JJ] Latitude (OOMMSS) 

I.I. I I I 
Longitude (DODMMSS) 

I I I 'l I I I ll I 

11 |Codes: 

-I J . I . I I 
Submitter 

J I l - l I I 
WSS# 

Nam* 13] Report 
To: David G. Boyer 

Organization 
14 Phone#: 

(505) 827-5812 
New Nfexico Oi l Conservation Division 

City. S U M Zip 
P. O. Pov 90ff f l 

^fSjFlelfT 
Data: 

Santa Fe, New ffexico 87504-2088 

pH: "̂ 7' V Conductivity: / 1~<9 0 umhoa© / ^ > ( ? * C , Temperature: 

Source: _ _ . i ^ s T c ^ T ' 

2 Olgit 10 

Sample Purpose 
• - Compliance 
n-Check 

53- Monitoring 
Special 

•SI" 
pllng Information: 

Grab 
Composite (Comi 

• - Row Proporiionec; ' 
\ j • • Equal Aliquot 
j [ £ Sample Split w/Perminee 
TD- Chain of Custody 

ipotrt* 

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

17| Sample Source: 
•-Stream 
G-Lake 
•-Drain 
• - P o d 
n-wwTP 

WeU; Depth: 
Spring 

•-Distribution 
•-Point-of-Entry 
•-Other 

19j Sample Type: g-Water. D - S o B , D - F o o d , 
• -Wastewater, • -Other 
This form accompanies a single sample consisting of: 

- septum vial(s) (volume » ) 
7_ - glass jugs (volume « ) o ) 

- (volume = ) 

20| Preservation: 
- NP No Preservation; Sample stored at room temperature 

P-toe Sampie stored in an ice bath (Not Frozen) 
P-TS Sampie Preserved with Sodium ThlosuKate to remove chlorine residual 
P-HO Sampia Preserved with Hydrochloric Acid (2 drops/40 ml) 

• -Other . 

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

Volatile Screens; 
• - (753) Aliphatic Headspace (1 -5 Carbons) 
• - (754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
• - (765) Mass Spectrometer Purgeables (EPA 624) 
• - (766) SDWA Total TrihaJomethanes (EPA 501.1) 
• - (774) SDWA VOCs I [8 Regulated +1 (EPA 502.2) 
• - (775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

O Other Specific Compounds or Classes; 
• - ( ) 
• - ( > 
• - ( ) 

Remarks: 

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

• (758) Herbicides, Chlorophenoxy Acid 
^) - (759) Herbicides, Triazines 
• - (760) Organochlorlne Pesticides 
"2- (761) Organophosphate Pesticides 

— (767) Polychlorinated Biphenyls (PCB's) 
- (764) Polynuclear Aromatic Hydrocarbons 

• - (762) SDWA Pesticides & Herbicides 

This Form Will NOT Be Returned With Your Results. Please RETAIN A COPYI 



STATE OF NEW MEXICO 

I IK 
HEALTH AND 

SCIENTIFIC LABORATORY Dl 
ID VIRONMENT DEPARTMENT 

ON 

March 28, 1991 

Request 
ID No. 004347 

P.O. Box 4700 700 Camino de Salud, NE 
Albuquerque, NM 87196-4700 |505|-841-2500 

ORGANIC CHEMISTRY SECTION [5051-841-2570 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0938 

Distribution 
( _ ) User 70320 

(•1) Submitter 260 

(38) SLD Files 

To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water, Extractab sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION 

On: 18-Mar-91 By: Ols . . . 
At: 10:00 hrs. In/Near: Kirtland 

LOCATION 
Monitor Well MW-16 

ANALYTICAL RESULTS: Polynuclear Aromatic Hydrocarbon Screen {764} 
Parameter Value Note MDL Units 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sea led^ Intact: N o Q , YesQ &. Broken By: 

Laboratory Remarks: 
No p r i o r i t y p o l l u t a n t s were detected i n t h i s sample. 

Date 

B/N/A EXTRACTABLE ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
N/A Lab Code: N/A Case No 

Matri x : ( s o i l / w a t e r ) Water 
Sample w t / v o l : 800 (g/mL) 
Level: (low/med) Low 
% Moisture: not dec. dec. 
E x t r a c t i o n : 
GPC Cleanup 

ml 

(SepF/Cont/Sonc) 
(Y/N) No pH 

SepF 

SAS No N/A _ SDG No.: 
Lab Sample ID: OR-91-
Lab F i l e ID: N/A 

N/A 
0938 

Date Received: 3/19/91 
Date Extracted: 3/21/91 
Date Analyzed: 3/21/91 
D i l u t i o n Factor: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Method 8270 

CAS NO. COMPOUND CONC. QUALIFIER 

(Continued on page 2.) 

APR 0 5 1991 

OIL CONSERVATION 01V. 
SANTA FE 
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83-32-9 Acenaphthene 10. 0 u 
208-96-8 Acenaphthy1ene 10. 0 u 
120-12-7 Anthracene 10.0 u 
65-85-0 Benzoic a c i d 50.0 u 
117-81-7 Benzo Ca)anthracene 10. 0 u 
205-99-2 B e n z o f b ) f l u o r a n t h e n e 20.0 u 
207-08-9 B e n z o ( k ) f l u o r o a n t h e n e 20.0 u 
191-24-2 Benzo (cf,h. i ) p e r y l e n e 20.0 u 
50-32-8 Benzo (a)pyrene 20.0 u 
100-51-6 Benzyl a l c o h o l 10. 0 u 
111-91-1 B i s ( 2 - c h l o r o e t h o x y ) m e t h a n e 10.0 u 
111-44-4 B i s ( 2 - c h l o r o e t h y l ) e t h e r 10.0 u 
39638-32-9 B i s ( 2 - c h l o r o i s o p r o p y l ) e t h e r 10. 0 u 
117-81-7 B i s ( 2 - e t h y l h e x y l ) p h t h a l a t e 10.0 u 
101-55-3 4-Bromophenylphenyl e t h e r 10. 0 u 
85-68-7 B u t y l b e n z y l p h t h a l a t e 10. 0 u 
106-47-8 4 - C h l o r o a n i l i n e 20.0 u 
91-58-7 2-Chloronaphthalene 10. 0 u 
59-50-7 4-Chloro-3-methylphenol 10. 0 u 
95-57-8 2-Chlorophenol 10. 0 u 
7005-72-3 4-Chlorophenylphenyl e t h e r 10. 0 u 
218-01-9 Chrysene 10. 0 u 
53-70-3 D i b e n z ( a . h ) a n t h r a c e n e 10. 0 u 
132-64-9 Di b e n z o f u r a n 10. 0 u 
84-74-2 D i - n - b u t y l p h t h a l a t e 10.0 u 
95-50-1 1.2-Dichlorobenzene 10. 0 u 
541-73-1 1.3-Dichlorobenzene 10. 0 u 
106-46-7 1.4-Dichlorobenzene 10.0 u 
91-94-1 3 . 3 ' - D i c h l o r o b e n z i d i n e 10. 0 u 
120-83-2 2 . 4 - D i c h l o r o p h e n o l 10. 0 u 
84-66-2 D i e t h y l p h t h a l a t e 10.0 u 
105-67-9 2.4-Dimethylphenol 10. 0 u 
131-11-3 D i m e t h y l p h t h a l a t e 10. 0 u 
534-52-1 4 . 6 - D i n i t r o - 2 - m e t h y l p h e n o l 30.0 u 
51-28-5 2 . 4 - D i n i t r o p h e n o l 100. 0 u 
121-14-2 2 . 4 - D i n i t r o t o l u e n e 10. 0 u 
606-20-2 2 . 6 - D i n i t r o t o l u e n e 10. 0 u 
117-84-0 D i - n - o c t v l p h t h a l a t e 20.0 u 
206-44-0 F l u o r a n t h e n e 10. 0 u 
86-73-7 Fluo r e n e 10. 0 u 
118-74-1 Hexachlorobenzene 10. 0 u 
87-68-3 He x a c h l o r o b u t a d i e n e 50. 0 u 

(Continued on page 3.) 
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77-47-4 Hexachlorocyclopentadiene 50. 0 u 
67-72-1 Hexachloroethane 10. 0 u 
193-39-5 Indeno ( 1 . 2 ,3-cd)pyrene 10. 0 u 
78-59-1 Isophorone 10. 0 u 
91-57-6 2-Methylnaphthalene 10. 0 u 
95-48-7 2-Methylphenol 10. 0 u 
106-44-5 4-Methylphenol 10. 0 u 
91-20-3 Naphthalene 10. 0 u 
88-74-4 2 - N i t r o a n i l i n e 10. 0 u 
99-09-2 3 - N i t r o a n i l i n e 100. 0 u 
100-01-6 4 - N i t r o a n i l i n e 50.0 u 
98-95-3 Nitrobenzene 10.0 u 
88-75-5 2-Nitrophenol 10.0 u 
100-02-7 4-Nitrophenol 100.0 u 
86-30-6 N-nitrosodiphenylamine 10. 0 u 
621-64-7 N-nitroso-di-n-propylamine 10. 0 u 
87-86-5 Pentachlorophenol 30.0 u 
85-01-8 Phenanthrene 10.0 u 
108-95-2 Phenol 10.0 u 
129-00-0 Pyrene 10.0 u 
120-82-1 1.2,4-Trichlorobenzene 10. 0 u 
95-95-4 2,4,5-Trichlorophenol 10.0 u 
88-06-2 2,4.6-Trichlorophenol 10. 0 u 

* Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d conpounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - In d i c a t e s compound was analyzed f o r , but not detected. 

QUALITY CONTROL SUMMARY FOR SEMIVOLATILES SCREEN 

DATE EXTRACTED: 3/21/91 

METHOD BLANK: A l a b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 

(Continued on page 4.) 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0938 
Continuation, Page 4 of 4 

from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 
Bis(2-ethylhexy1)phthalate 

CONCENTRATION (PPB) 
Trace 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Phenol-d6 (A) ppb 
Fluorophenol (A) ppb 
2,4,6-Tribromophenol (A) . ppb 
Nitrobenzene-d5 (B/N) 50 ppb 67 . 1 
2-Fluorobiphenyl (B/N) 50 ppb 65. 0 
Terphenyl-dl4 (B/N) 50 ppb 82 . 7 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch spike 
were w i t h i n EPA SW-84 6 c r i t e r i a w i t h the exception of the compounds 
l i s t e d below: 

COMPOUND 
No exceptions 

CONCENTRATION RECOVERY 

lalyst: 
Michael J. dwen" 
Analyst, Organic Chemistry 

Reviewed By:. 
Richard F. Meyerhein 03/28/91 
Supervisor, Organic Chemistry Section 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM 

SCIENTIFIC LABORATOFd^/ISION SLD No. 

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

| 31 Request User 
Code# ID No.: 

Request 
ID No. 004347-C 

Date 
Received: _ 
_U Priority 

Code#: 
6 | County:, , 

. 2 . caiiEIO-Sl_D 
Coofdinaior] 

U Facility 
Name: 

S a m p l e 
L o c a t i o n : 

lOjCollected 
By: 

Rrst 
On: 

| L |a l8 | t . 
91 fQ3/1#- At-.i/ \O\d\0\*rs. 
Data: (YY/MM/DO) Time: 2 4 h r t l o e l , 

3:00 pm • 1500 hr*. 
11 Codes: 

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

12 La t i tude (DDMMSS) 

I I I I I I I o ni«i» in 
Submitter WSS # Organization Longitude (DDDMMSS) vm****) 

1 1 1 1 1 1 1 I I 1 1 13 Report N«m. 14 Phone # : 
To: D a v i d G. Boye r (505) 8 2 7 - 5 8 1 2 

Longitude (DDDMMSS) vm****) 

1 1 1 1 1 1 1 I I 1 1 
Address 

New Mexico O i l Conservat ion D i v i s i o n 
<]g Sampling, Information: 

' ^Hj-Grab 
Sample Purpoae:^pS. rnmno<;it« (Compos*. 

P . O . Rnx 2DR8 
• • Compliance r j . Row Proportioned 
n - Check x . n - Equal Aliquot 

5 £ Monitoring Sample Split w/Permittee 
U 1 Special / Q - Chain of Custody 

City. Slale Zip 

Santa Fe, New Mexico 87504-2088 

• • Compliance r j . Row Proportioned 
n - Check x . n - Equal Aliquot 

5 £ Monitoring Sample Split w/Permittee 
U 1 Special / Q - Chain of Custody 

" D a t a : P H : ^ 7 . 5 ~ 7 , Conductivity: Q umhos© 9 ' ^~~°C, Temperature: 

18|FI«ld Note*/ 
Sample » : 

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

17| Sample Source: 
•-Stream 
G-Lake 
•-Drain 
•-Pool 
—;-WWTP 

:Well; Depth: . 
„ - S p r i n g 
•-Distribution 
• :Point-of-Entry 
•-Other: 

[-Water, 
]-Other_ 

• -SoU, D-Food. 19) Sample Type: 
• -Wastewater, 
This form accompanies a single sample consisting of: 

- septum vial(s) (volume = ) 
glass jugs (volume 

(volume 
) 

201 Preservation: 
Q - NP No Preservation; Sample atored at room temperature 
j j j j - P-toe Sample atored in an ice bath (Not Frozen) 
fl- P-TS Sample Preserved with Sodium Thioeuffate to remove chlorine residual 
Q - P-HCt Sample Preaerved with Hydrochloric Add (2 drops/40 ml) 
• - O t h a r 

> 

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

Volatile Screens; 
• - (753) Aliphatic Headspace (1 -5 Carbons) 
• - (754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
• - (765) Mass Spectrometer Purgeables (EPA 624) 
• - (766) SDWA Total Trihalomethanes (EPA 501.1) 
• - (774) SDWA VOCs I [8 Regulated + ] (EPA 502.2) 
• - (775) SDWA VOCs II (EDB & DBCP] (EPA 504) 

|=J Other Specific Compounds or Classes; 
• •( 
• - ( 
• - ( 

Remarks: 

Semivolatile Screens: 
• - (763) Acid Extractables 
• - (751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 
Q - (758) Herbicides, Chlorophenoxy Acid 
• - (759) Herbicides, Triazines 
• - (760) Organochlorine Pesticides 
Q - (761) Organophosphate Pesticides 
~~[- (767) Polychlorinated Biphenyis (PCB's) 

(764) Polynuclear Aromatic Hydrocarbons 
(762) SDWA Pesticides & Herbicides 

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



STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIiWTIFIC LABORATORY Dl 
ID EN 

ON 
P.O. Box 4700 

Albuquerque, NM 87196-4700 
ORGANIC CHEMISTRY SECTION 

700 Camino de Salud, NE 
[5051-841-2500 

[505]-841-2570 

March 27, 1991 

Request 
ID No. 004348 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0934 

Distribution 
( _ ) User 70320 

( j l ) Submitter 260 

(i£) SLD Files 

To: David Boyer From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 By: Ols . . . Monitor Well MW-18 
At: 13:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable [EPA-601/2| Screen (754} 
Parameter Value Note MDL Units 

Benzene 0.00 T 25.00 ppb 
Ethylbenzene 55.20 25.00 ppb 
p- & m-Xylene 460.00 25.00 ppb 
1,2-Dimethylbenzene 58.70 25.00 ppb 
Halogenated V o l a t i l e s (42) 0.00 N 25.00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 

Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed|Yj; Intact: N o f J , YesQ & Broken By: Date: 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matrix: ( s o i l / w a t e r ) Water Lab Sample ID: OR-91-0934 

(Continued on page 2.) 
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Sample w t / v o l : 5.0 (cr/mL) mL Lab F i l e ID: 
Level: (low/meet) Low Date Received: 3/19/91 
% Moisture: not dec. N/A dec. N/A Date Extracted: N/A 
E x t r a c t i o n : (SepF/Cont/Sonc) N/A Date Analyzed: 3/20/91 
GPC Cleanup: (Y/N) No pH: D i l u t i o n Factor: 2 5 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Methods 601 & 602 

CAS NO. COMPOUND CONC. OUALIFIER 
67-64-1 Acetone 125. 0 U 
71-43-2 Benzene 21.9 J 
108-86-1 Bromobenzene 25.0 U 
74-97-5 Bromochloromethane 25.0 U 
75-27-4 Bromodichloromethane 25.0 U 
75-25-2 Bromoform 25.0 U 
78-93-3 2-Butanone (MEK) 125. 0 U 
104-51-8 n-Butylbenzene 25.0 U 
135-98-8 sec-Butylbenzene 25.0 U 
98-06-6 t e r t - B u t y l b e n z e n e 25.0 U 
1634-04-4 t e r t - B u t y l m e t h y l e t h e r (MTBE) 125. 0 U 
56-23-5 Carbon t e t r a c h l o r i d e 25.0 U 
108-90-7 Chlorobenzene 25.0 U 
67-66-3 C h l o r o f o r m 25.0 U 
95-49-8 2 - C h l o r o t o l u e n e 25. 0 U 
106-43-4 4 - C h l o r o t o l u e n e 25.0 U 
96-12-8 1.2-Dibromo-3-chloropropane 25.0 U 
124-48-1 Dibromochloromethane 25.0 U 
106-93-4 1.2-Dibromoethane 25.0 U 
74-95-3 Dibromomethane 25.0 U 
95-50-1 1.2-Dichlorobenzene 25.0 U 
541-73-1 1,3-Dichlorobenzene 25.0 U 
106-46-7 1,4-Dichlorobenzene 25.0 U 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 25.0 U 
75-34-3 1,1- D i c h l o r o e t h a n e 25.0 U 
107-06-2 1.2- D i c h l o r o e t h a n e 25.0 u 
75-35-4 1,1- D i c h l o r o e t h e n e 25.0 u 
156-59-4 c i s - 1 . 2 - D i c h l o r o e t h e n e 25.0 u 
156-60-5 t r a n s - 1 . 2 - D i c h l o r o e t h e n e 25.0 u 
78-87-5 1,2-Dichloroprooane 25.0 u 
142-28-9 1,3-Dichloropropane 25.0 u 

(Continued on page 3.) 
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590-20-7 2.2-Dichloropropane 25.0 U 
563-58-6 1,1-Dichloropropene 25.0 U 
1006-01-5 c i s - 1 , 3 - D i c h l o r o p r o p e n e 25.0 U 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o p r o p e n e 25.0 U 
100-41-4 Ethylbenzene 55.2 
87-68-3 He x a c h l o r o b u t a d i e n e 25.0 U 
98-82-8 Is o p r o p y l b e n z e n e 25.0 U 
99-87-6 4 - I s o p r o p y l t o l u e n e 25.0 U 
75-09-2 Methylene c h l o r i d e 125. 0 U 
91-20-3 Naphthalene 25.0 U 
103-65-1 Propylbenzene 25. 0 U 
100-42-5 St y r e n e 25.0 U 
630-20-6 1.1 . 1 . 2 - T e t r a c h l o r o e t h a n e 25.0 U 
79-34-5 1,1,2, 2 - T e t r a c h l o r o e t h a n e 25.0 U 
127-18-4 T e t r a c h l o r o e t h e n e 25.0 U 
109-99-9 T e t r a h y d r o f u r a n (THF) 125. 0 U 
108-88-3 Toluene 25.0 U 
87-61-5 1,2,3-Trichlorobenzene 25.0 U 
120-82-1 1.2.4-Trichlorobenzene 25.0 U 
71-55-6 1 . 1 , 1 - T r i c h l o r o e t h a n e 25.0 U 
79-00-5 1 , 1 , 2 - T r i c h l o r o e t h a n e 25.0 U 
79-01-6 T r i c h l o r o e t h e n e 25.0 U 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 25.0 U 
96-18-4 1 , 2 . 3 - T r i c h l o r o p r o p a n e 25.0 U 
95-63-6 1,2,4-Trimethylbenzene 25.0 u 
108-67-8 1,3,5-Trimethylbenzene 25.0 u 
75-01-4 V i n y l c h l o r i d e 25.0 u 
95-47-6 o-Xylene 58.7 
N/A p- & m-Xylene 460. 0 

Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected above the 

(Continued on page 4.) 
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concentration l i s t e d ( Q u a n t i t a t i o n L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A l a b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from l a b reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED 

SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION (PPB) 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

% RECOVERY 
84 . 

104 . 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch 
spike were from 8 0% t o 12 0% w i t h the exception of the compounds 
l i s t e d below: 

CONCENTRATION % RECOVERY COMPOUND 
v i n y l c h l o r i d e 
1,1-dichloroethene 
dibromochloromethane 
2-Br-l-Cl-propane 
Bromoform 

Analyst: 
Gary C. Edc. 
Analyst, Organic Chemistry 

25.0 
25.0 
25.0 
15.0 
25.0 

ppb 
ppb 
ppb 
ppb 
ppb 

5 0 . 0 
7 0 . 0 

124 . 8 
1 3 1 . 3 
1 3 1 . 2 

Reviewed By: 
Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 
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Code #: 

A l Facility 
Name: 

ORGANIC CHEMISTRY A N A L Y T I ^ L REQUEST FORM 

SCIENTIFIC L A B O R A T O R Y W V I S I O N 
700 CAMINO DE SALUD N.E., ALBUQUERQUE, NM 87106 

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

ID No. 

SLD No. 

Date 
Received 

< 7 i 0 i 3 ; 2 i 0 | 
Request 
ID No.: 004348-C 

_6j County: t 

*̂5̂  >--\ (Ĵ *̂  

4 Priority 
Code#: 

TJCTty 

u l l ElO-SLD 
Coordinator] 

8 State 

u Sample 
Location: i//ir9i/i i / iho i r< iU^i/t/i I /llU^lllti J I I L J I L 

ipjCollected 
By: Willi?) 

First T U a l s l t . . . . . 
On: 9/ I 03 I I S - At: t / | J | J iQ | hrs. 

Data: (YY/MM/OD) Time: 2 4 c l o c » 
3:00 pm • ISOOhrt. 

12] Latitude (DDMMSS) 

I I I I 1 1 
Longitude (DDDMMSS) 

I I I 'I I I I 

liJCodes: 

.1 I . 
Submitter WSS# Organization" 

13 Report 
To: 

Nmm 

D a v i d G. Boyer 
14 Phone #: 

(505) 827-5812 
Address 

New Mexico O i l Conservation Div is ion 

P. O. Rnv 20RP 
City, Slale Zip 

Santa Fe, New Mexico 87504-2088 

16 Field 

J 2 Oigit 10 
(I) neeoed) 

II 

rime Period) 

Sampling Information: 
ST-Grab 

Sample Purpose: ^ - j ^ Composite pompom, 
• - Compliance Q ROW Proportione< 

i- Check n - Equal Aliquot 
Monitoring ta^Sample Split w/Permirtee 

•^Special Chain oi Custody 

Da ta : pH: *7<- V^-, Conductivity: j l ^ ) Q umhos ® / ^ . ^ °C, Temperature: 
, Chlorine 
C, Residual: mg/l, Flow: 

1 Q| Field Notes/ 
Sample » : 

17J Sample Source: 
•-Stream 
•-Lake 
•-Drain 
•-Pool 
n-WWTP 

19] Sample Type: T^-Water, 
• -Wastewater, • -Other. 

j^Well; Depth: 
• -Spring 
•-Distribution 
• -Point-of-Entry 
•-Other: 

• -Soil, Q-Food, 

This form accompanies a single sample consisting of: 
2— - septum vial(s) (volume = V'0 ) 

- glass jugs (volume = 
(volume = 

20| Preservation: 
Q - NP No Preservation; Sample stored at room temperature 

J g £ P-toe Sample atored in an ice bath (Not Frozen) 
' Q - P-TS Sample Preserved with Sodium ThiosuHate to remove chlorine residual 

f j - P-HCJ Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 
^g^Other 

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

• 

• 
c 
LZ 
c 
c 
c 
c 
• 

Volatile Screens; 
(753) Aliphatic Headspace (1 -5 Carbons) 
(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 

: (765) Mass Spectrometer Purgeables (EPA 624) 
(766) SDWA Total Trihalomethanes (EPA 501.1) 
(774) SDWA VOCs I [8 Regulated +] (EPA 502.2) 
(775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

Other Specific Compounds or Classes; 

•( ) ; 
:{ j 

Semivolatile Screens; 
• - (763) Acid Extractables 
• -(751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 
r j - (758) Herbicides. Chlorophenoxy Acid 
• - (759) Herbicides, Triazines 
• - (760) Organochlorine Pesticides 
• - (761) Organophosphate Pesticides 
• - (767) Poiychlorinated Biphenyls (PCB's) 
• - (764) Polynuclear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

Remarks: 

SLD 8912-OR Form New 12/89 This Form Will NOT Be Returned With Your Results. Please RETAIN A COPYI 
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Request 
ID No. 004354 

ANALYTICAL REPORT 
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Distribution 
( _ ) User 70320 

( • J Submitter 260 

( & ) SLD Files 

To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div . 
700 Camino de Salud, NE 
Albuquerque, N M 87106 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 
At: 10:00 hrs. 

By: Ols . . . 
In /Near : K i r t l and 

Monitor Well MW-16 

A N A L Y T I C A L R E S U L T S : Aromatic & Halogenated Purgeable IEPA-601/21 Screen {754} 
Parameter Value Note MDL Units 

ppb EPA 601/2 V o l a t i l e s (60) 0.00 N 1.00 
See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 

Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: N o Q , YesQ <fe Broken By: Date: 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION 
N/A 

mL 

Lab Code: N/A Case No. 
Matri x : ( s o i l / w a t e r ) Water 
Sample v t / v o l : 5.0 (g/mL). 
Level: (low/med) Low 
% Moisture: not dec. N/A dec 
E x t r a c t i o n : (SepF/Cont/Sonc) N/A 
GPC Cleanup: (Y/N) No pH: 

SAS No. 
Contract: 
: N/A 

N/A 
SDG No. N/A 

Lab Sample ID: 
Lab F i l e ID: 

OR-91-0935 

N/A 
3/19/91 Date Received:_ 

Date Extracted: N/A 
Date Analyzed: 3/20/91 
D i l u t i o n Factor: 1 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

This sample was analyzed f o r the f o l l o w i n g compounds 

CAS NO. COMPOUND CONC. OUALIFIER 
67-64-1 Acetone 5^0. U 

(Continued on page 2.) 

U/\R 2 9 1991 

OIL CONSERVATION DIV 
SANTA FE 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0935 
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71-43-2 Benzene 1.0 u 
108-86-1 Bromobenzene 1.0 u 
74-97-5 Bromochloromethane 1.0 u 
75-27-4 Bromodichloromethane 1.0 u 
75-25-2 Bromoform 1.0 u 
78-93-3 2-Butanone (MEK) 5.0 u 
104-51-8 n-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
98-06-6 t e r t - B u t v l b e n z e n e 1.0 u 
1634-04-4 t e r t - B u t v l m e t h y l e t h e r CMTBE) 5.0 u 
56-23-5 Carbon t e t r a c h l o r i d e 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
67-66-3 C h l o r o f o r m 1.0 u 
95-49-8 2 - C h l o r o t o l u e n e 1.0 u 
106-43-4 4 - C h l o r o t o l u e n e 1.0 u 
96-12-8 1.2-Dibromo-3-chloropropane 1.0 u 
124-48-1 Dibromochloromethane 1.0 u 
106-93-4 1.2-Dibromoethane 1.0 u 
74-95-3 Dibromomethane 1.0 u 
95-50-1 1.2-Dichlorobenzene 1.0 u 
541-73-1 1.3-Dichlorobenzene 1.0 u 
106-46-7 1,4-Dichlorobenzene 1.0 u 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 1.0 u 
75-34-3 1.1- D i c h l o r o e t h a n e 1.0 u 
107-06-2 1.2- D i c h l o r o e t h a n e 1.0 u 
75-35-4 1.1- D i c h l o r o e t h e n e 1.0 u 
156-59-4 c i s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
156-60-5 t r a n s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
78-87-5 1.2-Dichloropropane 1.0 u 
142-28-9 1,3-Dichloropropane 1.0 u 
590-20-7 2.2-Dichloropropane 1.0 u 
563-58-6 1.1-Dichloropropene 1.0 u 
1006-01-5 c i s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
100-41-4 Ethylbenzene 1.0 u 
87-68-3 He x a c h l o r o b u t a d i e n e 1.0 u 
98-82-8 I s o p r o p y l b e n z e n e 1.0 u 
99-87-6 4 - I s o p r o p v l t o l u e n e 1.0 u 
75-09-2 Methylene c h l o r i d e 5.0 u 
91-20-3 Naphthalene 1.0 u 
103-65-1 Propylbenzene 1.0 u 
100-42-5 St y r e n e 1.0 u 

(Continued on page 3.) 
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630-20-6 1.1. 1 . 2 - T e t r a c h l o r o e t h a n e 1.0 U 
79-34-5 1.1. 2 , 2 - T e t r a c h l o r o e t h a n e 1.0 u 
127-18-4 T e t r a c h l o r o e t h e n e 1.0 u 
109-99-9 T e t r a h y d r o f u r a n (THF) 5.0 u 
108-88-3 Toluene 1.0 u 
87-61-5 1,2,3-Trichlorobenzene 1.0 u 
120-82-1 1,2,4-Trichlorobenzene 1.0 u 
71-55-6 1 , 1 , 1 - T r i c h l o r o e t h a n e 1.0 u 
79-00-5 1 , 1 , 2 - T r i c h l o r o e t h a n e 1.0 u 
79-01-6 T r i c h l o r o e t h e n e 1.0 u 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 1.0 u 
96-18-4 1 . 2 . 3 - T r i c h l o r o p r o p a n e 1.0 u 
95-63-6 1.2.4-Trimethylbenzene 1.0 u 
108-67-8 1,3,5-Trimethylbenzene 1.0 u 
75-01-4 V i n y l c h l o r i d e 1.0 u 
95-47-6 o-Xylene 1.0 u 
N/A p- & m-Xylene 1.0 u 
Q u a l i f i e r D e f i n i t i o n s : 

B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 
as i n the sample. 

D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected above the 

concentration l i s t e d ( Q u a n t i t a t i o n L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A l a b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

COMPOUND DETECTED CONCENTRATION (PPB) 

(Continued on page 4.) 
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SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

% RECOVERY 
84 . 

100. 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch 
spike were from 80% t o 12 0% w i t h the exception of the compounds 
l i s t e d below: 
COMPOUND 

v i n y l c h l o r i d e 
1,1-dichloroethene 2 5.0 ppb 
dibromochloromethane 25.0 ppb 
2-Br-l-Cl-propane 15.0 ppb 
bromoform 25.0 ppb 

CONCENTRATION 
25.0 ppb 

RECOVERY 
5 0 . 0 
7 0 . 0 

1 2 4 . 8 
1 3 1 . 3 
1 3 1 . 2 

Analyst: 
Gary C. Eflen 
Analyst, Organic Chemistry 

Reviewed Bv: >^<-^L— 
Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM 
SCIENTIFIC LABORATOR,SrVISION 

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

User 
C o d e * 7 I 0 i 3 ; 2 i 0 | 

Request 
ID No.: 

Request 
ID No. 

SLD No. 

Date 
Received 

004346-C 

6 1 Countŷ Z 

J J Priority 
Code#: 3 prvor-r. 

call EID-SLD 
Coord inalor) 

5 Facility 
Name: n. 8 State 

Ik 
Sample 
Location: <9,n f |0,r, |r7| (L| / I 

lOjCollected TTT 
^By: i H 

First 
Oh On: 

IMa|s| t . 
?( 101 I' I F At: | \ \ 0 \O \Q \K* . 
Date: (YY/MM/DO) Time: _ _."»"•<*>« 

JJ] Latitude (DDMMpT 
Time: 24rv.doc* 

3:00 pm - ISOOhiv 
1 iJCodes: 

•I .1 ,1 ,1 
Submitter 

I I L__L 
wss# 

13| Report N*I» 

To: David G. Boyer 

- L J I, j 
Organization 

14 Phone #: 
(505) 827-5812 

New Mexico Oi l Conservation Division 

City. Slat* Zip 
P. 0. ?ox ?,0RR 

Santa Fe, New Mexico 87504-2088 

lepras 
Data: P H 

I: " 7 . ^ " 7 , Conductivity:/^) 0 umhos® f - l - °C, Temperature: 
r > ~ , 1 1 nl Field Notaa/ 

Longitude (DDDMMSS) 
2 Digit tD 

(If ne*o«d) 

15 Sampling Information: 
, « D-Grab 

Sample Purpoee: r j . Composite pompom. 
• - Compliance r j . Flow Proportionei 

• Check \ n . Equal Aliquot 
^Monitoring ggt Sample Split w/Permittee 

lime Period) 

• - Special • • Chain of Custody 

1 Sj Field Notaa/ 
— 1 Sample #: 

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

17| Sample Source 
•-Stream 
C-Lake 
•-Drain 
•-Pool 
H-WWTP 

^-Well; Depth: 
•-Spring 
•-Distribution 
• -Point-of-Entry 
•-Other: 

19] Sample Type^-Water, D-SoH, D-Food, 
• -Wastewater, •-Other 

20| Preservation: 
^""^ Q- NP No Preservation; Sample atored at room temperature 

K ^ P-loe Sample stored in art ice bath (Not Frozen) 
'LTP-TS Sample Preserved with Sodium Thlosutfate to remove chlorine residual 
Q - P-HO Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

This form accompanies a single sample consisting of: 
X - - septum vial(s) (volume » V ^ ^ l ) 

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

npie Preserved i 

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

Volatile Screens: 
(753) Aliphatic Headspace (1-5 Carbons) 
(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
(765) Mass Spectrometer Purgeables (EPA 624) 

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

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

- ( ) 

o-\ 1 — 

Semivolatile Screens: 

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

Remarks: 

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



&EOWEST 
Golden, Inc. 

March 17, 1992 RECEIVED 

Mr. William C. Olsen 
New Mexico Oil Conservation Division 

MAR 2 0 1992 

OIL CONSERVATION DIV 
SANTA FE 

P. O. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

Dear Bill: 

On behalf of our client, Maverik Country Stores, Inc., I am submitting a copy of a report 

presenting the results of the January 1992 ground water quality monitoring at the 

Maverik Refinery tank farm in Kirtland. 

When you have finished reviewing this report, I would like to suggest having a 

conference call among Dan Murray of Maverik, you and I, to discuss the findings and 

recommendations presented and also other issues you may wish to bring up regarding 

the site. 

Sincerely, 
GeoWest Golden, Inc. 

Peter F. Olsen 

Senior Project Manager 

Enclosure 

cc Dan Murray, Maverik 

9131.01\coA131wco.ltr 

First Commerce Center, Suite 2006 • 175 West 200 South • Salt Lake City, Utah 84111 • (801)359-3059 
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HEALTH AND JiiNVIRONMENT DEPARTMENT 

SCIWITIFIC LABORATORY DIVW.ON i 
P.O. Box 4700 

Albuquerque, NM 87196-4700 
ORGANIC CHEMISTRY SECTION 

700 Camino de Salud, NE 
[5051-841-2500 

[505]-841-2570 

March 25, 1991 

Request 
ID No. 004350 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0936 

Distribution 
( _ ) User 70320 

( • J Submitter 260 

SLD Files 

To: David Boyer 
NM Oil Consv. Div. 
State Land Office Bldg. 
P.O. Box 2088 
Santa Fe, NM 87504-2088 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION 

On: 18-Mar-91 
At: 14:30 hrs. 

By: Ols . . . 
In/Near: Kirtland 

LOCATION 
Monitor Well MW-19 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable [EPA-601/2| Screen {754} 
Parameter Value Note MDL Units 

ppb 
ppb 

1,2-Dichloroethane 33.30 1.00 
Aromatic V o l a t i l e s (17) 0.00 N 1.00 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not S e a l e d ^ Intact: N o f J , YesQ Sc Broken By: Date 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
N/A 

mL 

Lab Code: N/A Case No 
Matri x : ( s o i l / w a t e r ) Water 
Sample w t / v o l : 5.0 (g/mL). 
Level: (low/med) Low 
% Moisture: not dec. N/A dec 
E x t r a c t i o n : (SepF/Cont/Sonc) N/A 
GPC Cleanup: (Y/N) No pH: 

SAS No. N/A SDG No. N/A 
Lab Sample ID: 
Lab F i l e ID: 

OR-91-0936 

N/A 
3/19/91 Date Received:_ 

Date Extracted: 
Date Analyzed: 3/20/91 
D i l u t i o n Factor: 1 

N/A 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : ug/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Methods 601 & 602 

CAS NO. COMPOUND CONC.| QUALIFIER| 

(Continued on page 2.) 

MAR 2 9 1991 

OIL CONSERVATION DIV. 
SANTA FE 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0936 
Continuation, Page 2 of 4 

67-64-1 Acetone 5.0 U 
71-43-2 Benzene 1.0 U 
108-86-1 Bromobenzene 1.0 U 
74-97-5 Bromochloromethane 1.0 U 
75-27-4 Bromodichloromethane 1.0 u 
75-25-2 Bromoform 1.0 u 
78-93-3 2-Butanone (MEK) 5.0 u 
104-51-8 n-Butylbenzene 1.0 u 
135-98-8 sec-Butvlbenzene 1.0 u 
98-06-6 t e r t - B u t y l b e n z e n e 1.0 u 
1634-04-4 t e r t - B u t y l m e t h y l e t h e r (MTBE) 5.0 u 
56-23-5 Carbon t e t r a c h l o r i d e 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
67-66-3 C h l o r o f o r m 1.0 u 
95-49-8 2 - C h l o r o t o l u e n e 1.0 u 
106-43-4 4 - C h l o r o t o l u e n e 1.0 u 
96-12-8 1.2-Dibromo-3-chloropropane 1.0 u 
124-48-1 Dibromochloromethane 1.0 u 
106-93-4 1.2-Dibromoethane 1.0 u 
74-95-3 Dibromomethane 1.0 u 
95-50-1 1.2-Dichlorobenzene 1.0 u 
541-73-1 1.3-Dichlorobenzene 1.0 u 
106-46-7 1.4-Dichlorobenzene 1.0 u 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 1.0 u 
75-34-3 1.1- D i c h l o r o e t h a n e 1.0 u 
107-06-2 1.2- D i c h l o r o e t h a n e 33 . 3 
75-35-4 1.1-Dichloroethene 1.0 u 
156-59-4 c i s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
156-60-5 t r a n s - 1 , 2 - D i c h l o r o e t h e n e 1.0 u 
78-87-5 1.2-Dichloropropane 1.0 u 
142-28-9 1.3-Dichloropropane 1.0 u 
590-20-7 2.2-Dichloropropane 1.0 u 
563-58-6 1.1-Dichloropropene 1.0 u 
1006-01-5 c i s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o o r o p e n e 1.0 u 
100-41-4 Ethylbenzene 1.0 u 
87-68-3 He x a c h l o r o b u t a d i e n e 1.0 u 
98-82-8 I s o o r o p y l b e n z e n e 1.0 u 
99-87-6 4 - I s o p r o p y l t o l u e n e 1.0 u 
75-09-2 Methylene c h l o r i d e 5.0 u 
91-20-3 Naphthalene 1.0 u 
103-65-1 Propylbenzene 1.0 u 

(Continued on page 3.) 
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100-42-5 St y r e n e 1. 0 u 
630-20-6 1 , 1 , 1 . 2 - T e t r a c h l o r o e t h a n e 1. 0 u 
79-34-5 1.1. 2 . 2 - T e t r a c h l o r o e t h a n e 1. 0 u 
127-18-4 T e t r a c h l o r o e t h e n e 1. 0 u 
109-99-9 T e t r a h y d r o f u r a n (THF) 5. 0 u 
108-88-3 Toluene 1. 0 u 
87-61-5 1.2.3-Trichlorobenzene 1. 0 u 
120-82-1 1.2.4-Trichlorobenzene 1. 0 u 
71-55-6 1 . 1 . 1 - T r i c h l o r o e t h a n e 1. 0 u 
79-00-5 1 , 1 . 2 - T r i c h l o r o e t h a n e 1. 0 u 
79-01-6 T r i c h l o r o e t h e n e 1. 0 u 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 1. 0 u 
96-18-4 1 . 2 . 3 - T r i c h l o r o p r o p a n e 1. 0 u 
95-63-6 1.2.4-Trimethylbenzene 1. 0 u 
108-67-8 1,3,5-Trimethvlbenzene 1. 0 u 
75-01-4 V i n y l c h l o r i d e 1. 0 u 
95-47-6 o-Xylene 1. 0 u 
N/A p- & m-Xylene 1. 0 u 
Q u a l i f i e r D e f i n i t i o n s : 

B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 
as i n the sample. 

D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected above the 

concentration l i s t e d ( Q u a n t i t a t i o n L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A la b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from l a b reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

(Continued on page 4.) 
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COMPOUND DETECTED 

SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

CONCENTRATION (PPB) 

% RECOVERY 
84 . 

102 . 

SPIKE RECOVERY: The 
spike were from 80' 
l i s t e d below: 
COMPOUND 

v i n y l c h l o r i d e 
1,1-dichloroethene 
dibromochloromethane 
2-Br-l-Cl-propane 
bromoform 

'> recoveries f o r compounds i n the batch 
t o 12 0% w i t h the exception of the compounds 

CONCENTRATION 
2 5.0 ppb 
25, 
25, 
15, 
25.0 

ppb 
ppb 
ppb 
ppb 

RECOVERY 
50. 0 
70.0 

124 . 8 
131. 3 
131. 2 

Analyst: 7 T / /g^V? 
Gary C. Eden 
Analyst, Organic Chemistry 

Reviewed By: 
Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 



ORGANIC CHEMISTRY ANAL> iL REQUEST FORM - Y T i m i 

SCIENTIFIC LABOPATORYTJIVISION 
700 CAMINO DE SALUD N.E., ALBUQUERQUE. NM 87106 

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

_2jUser 
Code #: | 7 | 0 i 3 

Request 
ID No.: 

Request 
ID No. 

SLD No. 

Date 
Received 

004350-C Priority 
Code#: 

p C l - o f T , 

Coordinator] 

JU Facility 
Name: 

61 County: 8 State 

-iJsample 
Location: J I L I l l l I I L 

lOjCollected 
By: UL First 

\Q\ /\s\n<* On: ? / l 0 3 U < r M : \ / \ < / \ 3 V I hrs. 
I L Ia l s l t . Dato: (YY/MM/DO) Time: , **h'- c}?£ u 

3:00 pm - I5QO hn. JJ] Latitude (DOMMSS) 

1 , I 'l 1 I I 
Longitude (DDDMMSS) 

nlCodes: 

•I . 1 , 1 . 1 
Submitter wss# 

Nam* 13J Report 
To: D a v i d G. Boyer 

I -I I, J 
Organization 

14 Phone # : 
(505) 827-5812 

New Mexico O i l Conservation Div i s ion 

City. Slale Zip p. o. rmx anaa 
Santa Fe, New Mexico 87504-2088 

^"Flelcr 
Data: 

2 Digit ID 
(If n««d«d) 

an 
i i i i i i i i i 

.Sampling information: 
J^Grab 

Sample Purpose: £ > Composite J - ^ P ^ 
• - Complianco 
n-£heck 

Jg^Monitoring 
• - Special 

• - Row Proportionec 
v__!Z|- Equal Aliquot 

Sample Split w/Permittee 
• • Chain of Custody 

17| Sample Source: 
•-Stream 
•-Lake 
•-Drain 
•-Pool 
•-WWTP 

pH: ~7< • Conductivity: umhos ® / ' O C, Temperature: C, Residual 
—r = 1 - _i PI.U k.i.. i 

mg/l, Flow: 

1 8 ) Field Notaa/ 
1 — 1 Sam pla # : 

19] Sample Type: )&-Water, 
• -Wastewater, • -Other. 

Kf-Well; Depth: 
LT-Spring 
•-Distribution 
• -Point-of-Entry 
•-Other: 

m • -Soil, D-Food, 

This form accompanies a single sample consisting of: 
"2— - septum vial(s) (volume = n*/ ) 

- glass jugs (volume = ) 
(volume 

Preservation: 
Q - NP No Preservation; Sample stored at room temperature 
Yg^P-tee Sample stored in an ice bath (Not Frozen) 
Q - P-TS Sam pla Preserved with Sodium Thiosutfate to remove chlorine residual 
Q - P-HO Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 
^ Other . / - /^ C X : 

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

• • 

• 
• 
• • 

• • 

Volatile Screens; 
(753) Aliphatic Headspace (1-5 Carbons) 
(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
(765) Mass Spectrometer Purgeables (EPA 624) 
(766) SDWA Total Trihalomethanes (EPA 501.1) 
(774) SDWA VOCs I [8 Regulated +] (EPA 502.2) 
(775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

Other Specific Compounds or Classes; 
( ) 
( ) 
( ) 

SemivQlat'le Screens; 
• - (763) Acid Extractables 
• - (751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 
Q - (758) Herbicides, Chlorophenoxy Acid 
• - (759) Herbicides. Triazines 
• - (760) Organochlorlne Pesticides 
Q - (761) Organophosphate Pesticides 
• - (767) Polychlorinated Biphenyls (PCB's) 
Q - (764) Polynuclear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

Remarks: 

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



STATE OF NEW MEXICO 

1^" 
HEALTH AND 

SCIENTIFIC LABORATORY DIV 
VIRONMENT DEPARTMENT 

ON 
P.O. Box 4700 

Albuquerque, NM 87196-4700 
ORGANIC CHEMISTRY SECTION 

700 Camino de Salud, NE 
[5051-841-2500 

[505]-841-2570 

March 25, 1991 

Request 
ID No. 004352 

ANALYTICAL REPORT 
SLD Accession No. OR-91-0937 

Distribution 
( _ ) User 70320 

(•_) Submitter 260 

(38) SLD Files 

To: David Boyer From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water, purgeable sample submitted to this laboratory on March 19, 1991 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 18-Mar-91 By: Ols . . . Monitor Well MW-21 
At: 12:15 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable |EPA-601/2| Screen {754} 
Parameter Value Note MDL Units 

1,2-Dichloroethane 55.50 1.00 ppb 
Aromatic V o l a t i l e s (17) 0.00 N 1.00 ppb 

See Laboratory Remarks f o r A d d i t i o n a l I n f o r m a t i o n 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: N o f J , YesQ & Broken By: Date: 

Laboratory Remarks: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: NM SCIENTIFIC LABORATORY DIVISION Contract: N/A 
Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: N/A 
Matrix: ( s o i l / v a t e r ) Water Lab Sample ID: OR-91-0937 
Sample w t / v o l : 5.0 (ct/mL) mL Lab F i l e ID: 
Level: (low/med) Low Date Received: 3/19/91 
% Moisture: not dec. N/A dec. N/A Date Extracted: N/A 
E x t r a c t i o n : (SepF/Cont/Sonc) N/A Date Analyzed: 3/20/91 
GPC Cleanup: (Y/N) No pH: D i l u t i o n Factor: 1 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) : uq/L 

This sample was analyzed f o r the f o l l o w i n g compounds 
using EPA Methods 601 & 602 

CAS NO. | COMPOUND | CONC. | QUALIFIER | 

(Continued on page 2.) 

MAR 2 9 1991 

OIL CONSERVATION 01V. 
SANTA FE 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0937 
Continuation, Page 2 of 4 

67-64-1 Acetone 5.0 U 
71-43-2 Benzene 1.0 U 
108-86-1 Bromobenzene 1.0 U 
74-97-5 Bromochloromethane 1.0 u 
75-27-4 Bromodichloromethane 1.0 u 
75-25-2 Bromoform 1.0 u 
78-93-3 2-Butanone (MEK) 5.0 u 
104-51-8 n-Butylbenzene 1.0 u 
135-98-8 sec-Butylbenzene 1.0 u 
98-06-6 t e r t - B u t y l b e n z e n e 1.0 u 
1634-04-4 t e r t - B u t y l m e t h y l e t h e r (MTBE) 5.0 u 
56-23-5 Carbon t e t r a c h l o r i d e 1.0 u 
108-90-7 Chlorobenzene 1.0 u 
67-66-3 C h l o r o f o r m 1.0 u 
95-49-8 2 - C h l o r o t o l u e n e 1.0 u 
106-43-4 4 - C h l o r o t o l u e n e 1.0 u 
96-12-8 1.2-Dibromo-3-chloropropane 1.0 u 
124-48-1 Dibromochloromethane 1.0 u 
106-93-4 1.2-Dibromoethane 1.0 u 
74-95-3 Dibromomethane 1.0 u 
95-50-1 1.2-Dichlorobenzene 1.0 u 
541-73-1 1.3-Dichlorobenzene 1.0 u 
106-46-7 1.4-Dichlorobenzene 1.0 u 
75-71-8 D i c h l o r o d i f l u o r o m e t h a n e 1.0 u 
75-34-3 1.1-Dichloroethane 1.0 u 
107-06-2 1.2- D i c h l o r o e t h a n e 55. 5 
75-35-4 1,1- D i c h l o r o e t h e n e 1.0 u 
156-59-4 c i s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
156-60-5 t r a n s - 1 . 2 - D i c h l o r o e t h e n e 1.0 u 
78-87-5 1.2-Dichloropropane 1.0 u 
142-28-9 1.3-Dichloropropane 1.0 u 
590-20-7 2.2-Dichloropropane 1.0 u 
563-58-6 1,1-Dichloropropene 1.0 u 
1006-01-5 c i s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
1006-02-6 t r a n s - 1 . 3 - D i c h l o r o p r o p e n e 1.0 u 
100-41-4 Ethylbenzene 1.0 u 
87-68-3 He x a c h l o r o b u t a d i e n e 1.0 u 
98-82-8 Is o p r o p y l b e n z e n e 1.0 u 
99-87-6 4 - I s o p r o p y l t o l u e n e 1.0 u 
75-09-2 Methylene c h l o r i d e 5.0 u 
91-20-3 Naphthalene 1.0 u 
103-65-1 Propylbenzene 1.0 u 

(Continued on page 3.) 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0937 
Continuation, Page 3 of 4 

100-42-5 St y r e n e 1. 0 u 
630-20-6 1.1. 1 . 2 - T e t r a c h l o r o e t h a n e 1. 0 u 
79-34-5 1,1. 2 . 2 - T e t r a c h l o r o e t h a n e 1. 0 u 
127-18-4 T e t r a c h l o r o e t h e n e 1. 0 u 
109-99-9 T e t r a h y d r o f u r a n (THF) 5. 0 u 
108-88-3 Toluene 1. 0 u 
87-61-5 1.2.3-Trichlorobenzene 1. 0 u 
120-82-1 1.2.4-Trichlorobenzene 1. 0 u 
71-55-6 1 . 1 . 1 - T r i c h l o r o e t h a n e 1. 0 u 
79-00-5 1 . 1 . 2 - T r i c h l o r o e t h a n e 1. 0 u 
79-01-6 T r i c h l o r o e t h e n e 1. 0 u 
75-69-4 T r i c h l o r o f l u o r o m e t h a n e 1. 0 u 
96-18-4 1 . 2 . 3 - T r i c h l o r o p r o p a n e 1. 0 u 
95-63-6 1.2.4-Trimethylbenzene 1. 0 u 
108-67-8 1.3.5-Trimethylbenzene 1. 0 u 
75-01-4 V i n v l c h l o r i d e 1. 0 u 
95-47-6 o-Xylene 1. 0 u 
N/A p- & m-Xylene 1. 0 u 

Q u a l i f i e r D e f i n i t i o n s : 
B - I n d i c a t e s compound was detected i n the Lab Blank as w e l l 

as i n the sample. 
D - I n d i c a t e s value taken from a secondary ( d i l u t e d ) sample a n a l y s i s . 
E - I n d i c a t e s compound concentration exceeded the range of the 

standard curve. 
J - I n d i c a t e s an estimated value f o r t e n t a t i v e l y i d e n t i f i e d compounds, 

or f o r compounds detected and i d e n t i f i e d but present a t a 
concentration less than the q u a n t i t a t i o n l i m i t . 

N - I n d i c a t e s t h a t more than one peak was used f o r q u a n t i t a t i o n . 
U - I n d i c a t e s compound was analyzed f o r , but not detected above the 

concentration l i s t e d ( Q u a n t i t a t i o n L i m i t ) . 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A l a b o r a t o r y method blank was analyzed along w i t h 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from l a b reagents, instruments, or the general l a b o r a t o r y 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported d e t e c t i o n l i m i t . 

(Continued on page 4.) 



ANALYTICAL REPORT 
SLD Accession No. OR-91-0937 
Continuation, Page 4 of 4 

COMPOUND DETECTED 
uhlauuf BLIU 

SURROGATE RECOVERIES: 
SURROGATE 

Fluorobenzene 
2-Bromo-l-chloropropane 

CONCENTRATION (PPB) 

CONCENTRATION 
25.0 ppb 
15.0 ppb 

% RECOVERY 
87. 

116. 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch 
spike were from 80% t o 120% w i t h the exception of the compounds 
l i s t e d below: 

CONCENTRATION % RECOVERY COMPOUND 
v i n y l c h l o r i d e 
1,1-dichloroethene 
dibromochloromethane 
2-Br-l-Cl-propane 
bromoform 

25, 
25, 
25, 
15, 
25, 

ppb 
ppb 
ppb 
ppb 
ppb 

50 . 0 
7 0 . 0 

124 . 8 
1 3 1 . 3 
1 3 1 . 2 

Analyst: Reviewed Bv: V_A-^fjouX^ 
:den 

Analyst,'Organic Chemistry 
Richard F. Meyerhein 03/25/91 
Supervisor, Organic Chemistry Section 



ORGANIC CHEMISTRY A N A L Y T ) A | L REQUEST FORM 

SCIENTIFIC LABORATORYTOSION 
700 CAMINO DE SALUD N.E., ALBUQUERQUE, NM 87106 

Organic Chemistry Section - Telephone: (505) 841 -2570 
I 31 Request User 

Code # : I 7 i 0 j 3 ; 2 i 0 | ID No.: 

Request 
ID No. 

SLD No. 

Date 
: Received 

004352-C 
61 County: . 

4 Priority 
Code#: e»nElD-SL0 

Coordinator] 

ZJ?,"*, J ./. LLlState 5 Facility 
Name: (LnU (UP. y " ' .__ u Sample 
Location: J I I L J I I L 

ipJCollected 
By: 

First IU»f It. 
On: f / /<7J / / <P~ At: I / I M / | v5 | hrs 

bsTtoTfYY/MM/ODl Time: . ckx* 

nlCodes: 12] Latitude (ODMMSS) 

I J °l I I I 
Longitude (DDDMMSS) 

I I I 'I I I 

3:00 pm - 1500 ha. 

•1 ,1 ,1 I I I I C l 
Submitter WSS # 

13] Report Nam. 
To: David G. Boyer 

Organization 
14 Phone # : 

(505) 827-5812 
New Mexico Oi l Conservation Division 

City. Slale Zip 
P. O. Rox ?n8H 
Santa Fe, New Mexico 87504-2088 

16| Field 

2 Digit ID 
(If neeoed) 

15 Sampling Information: 

Sample Purpose: - j ^ Composite pomoo.ii. 
• - Compliance 
• -Check 

Monitoring 
LF Special 

rf • - Row Proportione 
r Equal Aliquot 

Sample Split w/Permittee 
L I - Chain of Custody 

ime Period) 

Data : P H : " 7 (1 • Conductivity: j 1 ( 9 { ) umhos® | °C. Temperature: 
, Chlorine 
C, Residual: mg/l, Flow: 

171 Sample Source 
•-Stream 
•-Lake 
•-Drain 
•-Pool 

n-wwTP 

1 S l ^ e l d No te . / 
Sample » : 

I9j Sample Type: j>£-Water, 
• -Wastewater, • -Other. 

Jewell; Depth: 
•-Spring 
•-Distribution 
• -Point-of-Entry 
•-Other: 

• -Soi l . Q-Food, 20 

This form accompanies a single sample consisting of: 
^— - septum vial(s) (volume = HO rv\\ ) 

- glass jugs (volume = ) 
(volume J 

Preservation: 
Q - NP No Preservation; Sample stored at room temperature 

Hj%- P-lce Sample stored in an ice bath (Not Frozen) 
Q- P-TS Sam pie Preserved with Sodium ThiosuKate to remove chlorine residual 
• - P-HCJ Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

^-Other . j r j C J c 

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

• ; 

• 
• 
• 

Volat i le Screens: 

(753) Aliphatic Headspace (1-5 Carbons) 
(754) Aromatic & Halogenated Purgeables (EPA 601 & 602) 
(765) Mass Spectrometer Purgeables (EPA 624) 
(766) SDWA Total Trihalomethanes (EPA 501.1) 
(774) SDWA VOCs I (8 Regulated +] (EPA 502.2) 
(775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

Other Specific Compounds or Classes; 

( ) 
( ) 
( ) 

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

Remarks: 

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



DAMES & MOORE A F •ROFESSIONALLIMITED PAOTS1E^0W£ Pf;' . ,, 
±l^i-T\, DIVISION 

127 SOUTH 500 EAST, SUITE 300. SALT LAKE CITY, UTAH 84102-1959 (H01) 521-9255 r ^ ; ; : »£D 

February 13, 1991 ' 9 l F E 6 ].:) flfl9 02 

Mr. W i l l i a m C. Olson 
Hydrogeologist, Environmental Bureau 
New Mexico O i l Conservation D i v i s i o n 
Post O f f i c e Box 2088 
State Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504 

Dear B i l l : 

S i t e Remediation 
Maverik Refinery and Tank Farm 
K i r t l a n d . New Mexico 

This i s i n response t o your l e t t e r of January 23, 1991 and our telephone 
conversation of February 4, 1991 r e l a t i n g to the referenced matter. 

I n March and September of 1991, we w i l l be sampling 12 monitor w e l l s , 
namely MW 9, 10, 13, 14, 15, 16, 17, 18, 19, 20, 21, and 22. These samples w i l l 
be analyzed f o r B,T,X,E, DCA, c h l o r i d e , s u l f a t e and TDS; f i e l d measurements of 
pH, c o n d u c t i v i t y , and temperature w i l l also be made. I n a d d i t i o n , samples w i l l 
be taken from MW 16, 18, 19 and 21 during the March sampling f o r analysis of 
Skinner L i s t s e m i v o l a t i l e s . The samples from MW 16 and 18 w i l l be e x t r a c t e d and 
analyzed upon r e c e i p t by the l a b o r a t o r y , whereas those from MW 19 and 21 w i l l be 
e x t r a c t e d only; these w i l l be analyzed only i f p o s i t i v e f i n d i n g s r e s u l t from MW 
16 and/or 18. Water l e v e l s w i l l be obtained from a l l the above-noted w e l l s plus 
MW 1 and 2 during a l l f our 1991 sampling events. 

During June and December of 1991, we w i l l be sampling, i n a d d i t i o n to the 
requested MW 18, 19 and 21, MW 17 and 22, the l a t t e r two located w i t h i n the 
s l u r r y w a l l . These samples w i l l be analyzed f o r B,T,X,E, DCA, c h l o r i d e , s u l f a t e , 
and TDS, plus the f i e l d measurements noted above. Depending on the March 
r e s u l t s , samples may be taken from monitor w e l l s outside the s l u r r y w a l l f o r 
s e m i v o l a t i l e organic analyses. 

The purpose of sampling f o r Skinner L i s t s e m i v o l a t i l e s i s to determine 
whether these compounds, t y p i c a l l y associated w i t h the heavier ends present on 
the n o r t h e r n p a r t of the tank farm, are being released to ground water. The 
q u a r t e r l y , r a t h e r than the requested semi-annual, sampling of the two wells 
w i t h i n the s l u r r y w a l l w i l l permit a b e t t e r e v a l u a t i o n to be made of the progress 
of biodegradation. 

Mon i t o r i n g reports c o n t a i n i n g a l l data w i l l be submitted to OCD on a semi­
annual b a s i s , the f i r s t f o l l o w i n g r e c e i p t of the June a n a l y t i c a l r e s u l t s and the 
second f o l l o w i n g r e c e i p t of the December r e s u l t s . 

OFFICES WORLDWIDE 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

New Mexico O i l Conservation D i v i s i o n - 2 February 13, 1991 

We b e l i e v e the above complies w i t h or exceeds the requests made i n items 
2, 3, and 4 o f your January 23 l e t t e r . We w i l l , o f course, n o t i f y you i n advance 
of the dates when we w i l l be conducting f i e l d operations a t the s i t e . 

With regard to item 1 o f the referenced l e t t e r , d e a l i n g w i t h removal of 
v i s u a l l y s t a i n e d s o i l s to an approved disposal f a c i l i t y , we agree t h a t TPH l e v e l s 
are w e l l i n excess of OCD cleanup l e v e l s . While Maverik w i l l undoubtedly remove 
these s o i l s as requested, we would l i k e to postpone t h i s a c t i v i t y u n t i l the l a t e 
summer or e a r l y f a l l a f t e r the r e s u l t s of the s e m i v o l a t i l e analyses of the ground 
water samples are a v a i l a b l e . This w i l l allow an ev a l u a t i o n t o be made o f the 
extent t o which the c o n s t i t u e n t s which comprise the high TPH l e v e l s are impacting 
the ground water. 

During our February 4 telephone conversation, we also discussed the pos­
s i b i l i t y o f performing a d d i t i o n a l remediation w i t h i n the area enclosed by the 
s l u r r y w a l l such as e x t r a c t i o n of ground water, hydrocarbon s t r i p p i n g , and re-
i n j e c t i o n o f the water. The problem w i t h t h i s has been t h a t the water w i t h i n the 
s l u r r y w a l l would f a i l the t o x i c i t y c h a r a c t e r i s t i c and we would then be con­
sidered as managing a hazardous waste, thus i n v o l v i n g the s i t e i n RCRA S u b t i t l e 
C r e g u l a t i o n s . As you pointed out to me, on November 7, 1990, EPA proposed to 
extend the e f f e c t i v e date when such recovered waters would be considered hazard­
ous under the TC r u l e from the o r i g i n a l l y extended date of January 25, 1991 to 
January 25, 1993. I n a February 1, 1991 Federal Register n o t i c e , EPA extended 
t h i s date t o March 25, 1991 to allow time f o r the Agency to evaluate comments 
they had received regarding the proposed two-year extension. API sources have 
i n d i c a t e d t o me t h a t they b e l i e v e the two-year extension w i l l be granted. 

Even assuming t h a t t h i s extension i s granted, i t may not be re l e v a n t to the 
K i r t l a n d s i t e . This i s because, as noted i n the preamble to the proposed regula­
t i o n s , the hydrocarbon recovery and remediation a c t i v i t i e s to which t h i s would 
apply are those which recover f r e e - f l o a t i n g hydrocarbons from the contaminated 
a q u i f e r , and include as p a r t of the recovery, r e i n j e c t i o n of contaminated ground 
water v i a underground i n j e c t i o n w e l l s or r e i n f i l t r a t i o n v i a an i n f i l t r a t i o n 
g a l l e r y i n t o the same a q u i f e r from which i t was withdrawn. We do not have a 
f r e e - f l o a t i n g hydrocarbon phase w i t h i n the s l u r r y w a l l and, t h e r e f o r e , t h i s i s 
not an o b j e c t i v e of remediation a t the K i r t l a n d s i t e . API sources have i n d i c a t e d 
to me t h a t some of the comments received by EPA have addressed the a p p l i c a t i o n 
of the TC extension t o s i m i l a r s i t u a t i o n s and i t was t h e i r opinion t h a t i t would 
not apply. They thought t h a t EPA would address t h i s i n t h e i r f i n a l r u l e . 

Should you have questions regarding any of the above, please contact me at 
your e a r l i e s t convenience. 

Sincerely, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

cc: Wm. C a l l , Maverik Country Stores 
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STATE DF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

BRUCE KING POST OFFICE BOX SOBS 
GOVERNOR J a n u a r y 2 3 . 1 9 9 1 STATE LAND OFFICE BUILDING 

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

CERTIFIED MAIL 
RETURN RECEIPT NO. P-106-675-317 

William C a l l 
Maverik Country Stores, Inc. 
P.O. Box 457 
Afton, WY 83110 

RE: SITE REMEDIATION 
MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Mr C a l l : 

The New Mexico O i l Conservation D i v i s i o n (OCD) has completed 
review of the December, 1990 "STATUS REPORT: REMEDIATION WORK AND 
ROUND 5 LONG TERM GROUND WATER QUALITY MONITORING DATA RESULTS 
FOR MAVERIK REFINERY AND TANK FARM, KIRTLAND, NEW MEXICO FOR 
MAVERIK COUNTRY STORES, INC." submitted by your consultant Dames 
and Moore. 

Based upon a review of t h i s document, the OCD accepts the 
recommendations i n the re p o r t conditioned upon the f o l l o w i n g 
requirements: 

1. Composite samples taken a f t e r removal of contaminated s o i l s 
from the excavations at the 5 contaminated s o i l s i t e s show 
l e v e l s of t o t a l petroleum hydrocarbons (TPH) w e l l i n excess 
of OCD cleanup l e v e l s . OCD's ins p e c t i o n of the excavation 
s i t e s on September 15, 1990 noted t h a t there were s t i l l 
o i l y , stained s o i l horizons, up t o s i x inches t h i c k , at or 
near the surface along edges of the excavations i n the tank 
farm. 

The OCD requires t h a t Maverik remove a l l remaining v i s u a l l y 
stained s o i l s t o an approved disposal f a c i l i t y along w i t h a 
b u f f e r of unstained s o i l and resample s o i l s upon completion 
of excavation. The OCD recommends t h a t separate samples be 
taken of the bottoms and sides of the excavated s i t e s so 
th a t any remaining l a t e r a l or v e r t i c a l extent of 
contamination can be d i s t i n g u i s h e d . The need f o r 
a d d i t i o n a l work w i l l be determined a f t e r the a n a l y t i c a l 
r e s u l t s of the f i n a l s o i l sampling have been reviewed by 
OCD. 



2. Ground water samples from monitor wells MW-19 and MW-21. 
which are outside of the s l u r r y w a l l , show 1,2-
dichloroethane i n excess of New Mexico Water Q u a l i t y Control 
Commission (WQCC) ground water standards. The ground water 
sample from MW-18, also outside of the s l u r r y w a l l , shows 
benzene and xylene i n excess of New Mexico WQCC ground water 
standards. 

The OCD i s concerned t h a t these w e l l s are outside of the 
containment system and t h a t contaminants i n these wells have 
the p o t e n t i a l to migrate away from the f a c i l i t y . However, 
since there are discrepancies between OCD and Maverik 
sampling r e s u l t s on MW-19 and because these are one time 
sampling r e s u l t s , the OCD does not at t h i s time have 
confidence i n the accuracy of t h i s data. 

Therefore, the OCD requires t h a t monitor w e l l s MW-18, MW-19, 
and MW-21 be resampled to confirm the presence and 
concentrations of these contaminants. The OCD also requires 
t h a t monitor wells MW-18, MW-19 and MW-21 be monitored on a 
qu a r t e r l y basis instead of the recommended semi-annual 
sampling. I f f u r t h e r ground water q u a l i t y sampling of these 
w e l l s confirms t h a t petroleum-related v o l a t i l e organic 
contaminants are present i n excess of WQCC ground water 
standards, remedial actions f o r those areas w i l l be 
required. 

3. The OCD requires t h a t water l e v e l measurements be taken from 
a l l monitor wells semi-annually. 

4. The document does not commit to submitting monitoring 
reports to OCD. The OCD requires t h a t semi-annual reports 
be submitted c o n t a i n i n g a l l monitoring data. 

The OCD appreciates your cooperation i n developing and 
implementing remedial actions at the r e f i n e r y . The OCD looks 
forward to working w i t h you to resolve any remaining issues. I f 
you have any questions please contact me at (505) 827-5885. 

William C. Olson 
Hydrogeologist 
Environmental Bureau 

xc: Terry D. Vandell, Dames and Moore 
OCD Aztec D i s t r i c t O f f i c e 
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To: O i l Conservation Division Date December 17, 1990 
P.O. Box 2088 
Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

Your Order No. 

Our Job No. 14819-005-31 

Attention: Mr. B i l l Olson 

Subject: Maverik Ref ine ry 
K i r t l a n d , New Mexico 

We are sending you via U.S. M a i l the following STATUS REPORT 
REMEDIATION WORK AND ROUND 5 LONG-TERM 
GROUND WATER QUALITY MONITORING DATA 
RESULTS, FOR MAVERIK REFINERY TANK FARM 
KIRTLAND, NEW MEXICO, FOR MAVERIK 
COUNTRY STORES, INC. 

fhrS=fS= . 
These are t o r Your review 

No. of copies submitted: One 

Copies to: 
Mr. Dave Tomko - EID 
Mr. W i l l i a m C a l l - Maverik Dames & Moore 

By 
Ter ry D. 

114.6 
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N e w M e x i c o H.ealthi\a^WfiChN/ironment D e p a r t m e n t 

-90 NOU 8 RH 9 HI G A R R E Y C A R R U T H E R S 
Governor 

November 5, 1990 
R I C H A R D M I T Z E L F E L T 

Oirector 

Barbara D r i s c o l l , 6H-MA 
USEPA 
14 45 Ross Avenue 
Dallas, Texas 75202-2733 

Dear Barbara: 

Enclosed i s the information provided t o me by William Olson, of 
the New Mexico O i l Conservation D i v i s i o n (OCD), regarding status 
of remediation e f f o r t s at che Caribou Refinery i n K i r t l a n d , New 
Mexico. I understand EPA i s considering whether t o rescore t h i s 
s i t e using the revised Hazard Ranking System and, i f appropriate, 
pursue i n c l u s i o n of t h i s s i t e on the Superfund National 
P r i o r i t i e s L i s t (NPL). 

The responsible party, under d i r e c t i o n from OCD, appears to be 
accomplishing needed i n v e s t i g a t i o n and cleanup work at the s i t e . 
At t h i s time, threat of placement of t h i s s i t e on the NPL may be 
counter-productive. EID recommends progress at the s i t e be 
monitored and the s i t e not be rescored unless OCD e f f o r t s f a i l . 

Sincerely, 

Steven J. Cary V 
Acting Chief 
Toxic Sites Bureau 

Enclosures 

cc: William Olson, OCD 
Mark Satterwhite, EPA, 6H-SS 

- 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 Bu i ld ing 

1 1 9 0 S t . F r a n c i s D r . 
S a n c a F e . N e w M e x i c o 8 7 5 0 3 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

October 26, 1990 
GARREY CARRUTHERS POST OFFICE BOX 2088 

STATE LAND OFFICE BUILDING 
SANTA FE, NEW MEXICO 87504 

1505) 827-5800 

GOVERNOR 

Steve Cary 
N.M. Environmental Improvement D i v i s i o n 
Toxic Sites Bureau 
1190 St. Francis Drive 
Santa Fe, N.M. 87504-0968 

RE: CARIBOU/MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Mr. Cary: 

On October 18, 1990, you requested i n f o r m a t i o n regarding the status 
of i n v e s t i g a t i o n s and remedial a c t i v i t i e s r e l a t e d to petroleum 
contaminated ground water at the Caribou/Maverik Refinery i n 
K i r t l a n d , New Mexico. 

At t h i s time, ground water contamination on s i t e consists of high 
l e v e l s of dissolved phase v o l a t i l e organics (benzene, toluene, 
ethylbenzene, xylene and 1,2 dichloroethane). O f f s i t e groundwater 
contamination of these dissolved phase v o l a t i l e organics has been 
w e l l below st a t e ground water standards and i s approaching non-
detectable l e v e l s . 

The N.M. O i l Conservation D i v i s i o n (OCD) i s a c t i v e l y e nforcing N.M. 
Water Q u a l i t y Control Commission (WQCC) ground water r e g u l a t i o n s 
i n t h e i r oversight of remedial actions at the r e f i n e r y . Maverik 
Country Stores, Inc., the current owner of the r e f i n e r y , has been 
cooperating i n developing and implementing a s o i l and ground water 
remediation plan f o r the f a c i l i t y . Remedial actions t o date have 
included p i p i n g the Westside I r r i g a t i o n Ditch to e l i m i n a t e the 
p o t e n t i a l f o r surface water contamination, removal of contaminated 
s o i l s , i n s t a l l a t i o n of a s l u r r y w a l l to i s o l a t e ground water i n the 
source area, a p p l i c a t i o n of f e r t i l i z e r s to enhance biodegradation 
of contaminants i n s i d e the s l u r r y w a l l , i n a d d i t i o n to on s i t e and 
o f f s i t e ground water monitoring. 

As per your request, enclosed you w i l l f i n d copies of my July 11, 
1988 N.M. Environmental Improvement D i v i s i o n (EID) memorandum and 
my May 15, 1990 N.M. OCD memorandum l i s t i n g s t a t e r e g u l a t o r y 
actions t h a t have occurred from 1986 through May 15, 1990 
regarding petroleum contaminated ground water at the 
Caribou/Maverik Refinery i n K i r t l a n d , New Mexico. Both of these 
documents were presented t o the WQCC i n support of changes i n the 
delegation of a u t h o r i t y over the case. The memorandums do not l i s t 



previous actions taken by e i t h e r the EID Superfund Section or the 
U.S. Environmental P r o t e c t i o n Agency (EPA). 

I n a d d i t i o n to the actions l i s t e d i n the enclosed memorandums, the 
f o l l o w i n g l i s t c h r o n o l o g i c a l l y summarizes remedial and re g u l a t o r y 
actions t h a t have occurred from May 15, 1990 to the present under 
OCD's a u t h o r i t y (References to Maverik also include Maverik's 
consultants, Dames and Moore, actions and correspondence): 

May 15, 1990 - WQCC approves of an EID and OCD request 
f o r a change i n the delegation of 
a u t h o r i t y to r e t u r n l e g a l a u t h o r i t y f o r 
Caribou/Maverik Refinery r e g u l a t o r y 
actions to OCD. 

May 25, 1990 - OCD n o t i f i e s Maverik of st a t e requirements 
f o r an approved discharge plan f o r any 
remedial discharge at the f a c i l i t y . 

June 1, 1990 - OCD n o t i f i e s resident William Walker t h a t 
trace l e v e l s of 1,2 Dichloroethane were 
detected i n the A p r i l 12, OCD sampling of 
t h e i r p r i v a t e i r r i g a t i o n and stock w e l l . 

June 7, 1990 - Maverik submits a d d i t i o n a l i n f o r m a t i o n on 
s l u r r y w a l l and monitor w e l l design 
requested i n OCD's A p r i l 20, 1990 
correspondence. 

June 15, 1990 - OCD approves of Maverik's proposal to 
i n s t a l l a s l u r r y w a l l to l i m i t m i g r a t i o n 
of petroleum contaminated ground water. 
OCD reminds Maverik t h a t review of the 
proposed remediation system cannot proceed 
without the remainder of in f o r m a t i o n 
requested by OCD on A p r i l 20, 1990. 

June 18, 1990 - Maverik begins s l u r r y w a l l i n s t a l l a t i o n . 

June 19, 1990 - OCD observes s l u r r y w a l l i n s t a l l a t i o n and 
samples the William Walker p r i v a t e pond 
one mile south of the r e f i n e r y i n response 
to a complaint of o i l contamination. 

July 18, 1990 - Maverik n o t i f i e s OCD of t h e i r concern t h a t 
enactment of EPA's T o x i c i t y C h a r a c t e r i s t i c 
Rule on September 25, 1990 w i l l cause 
remedial work to cease u n t i l an EPA RCRA 
permit has been obtained. 

July 26, 1990 - OCD sends William Walker a n a l y t i c a l 
r e s u l t s of samples taken from p r i v a t e 
pond. No v o l a t i l e organics detected. 



July 26, 1990 

August 13, 1990 

Maverik submits a remedial plan f o r sludge 
and petroleum contaminated s o i l from the 
crude o i l tank bottom p i t and contaminated 
s o i l s from the f u e l o i l tank d r a i n areas 
to OCD. 

OCD approves of Maverik's July 26, 1990 
soil / s l u d g e remediation plan w i t h 
c o n d i t i o n s . 

August 13, 1990 

August 27, 1990 

September 5, 1990 

September 7, 1990 

September 10, 1990 

September 13, 1990 

October 16, 1990 

Maverik submits the "STATUS REPORT 
REMEDIATION WORK AND ROUND 4 LONG-TERM 
GROUND WATER QUALITY MONITORING DATA 
RESULTS FOR MAVERIK REFINERY AND TANK 
FARM" to OCD. 

Maverik begins s o i l / s l u d g e remedial 
a c t i v i t i e s . 

OCD inspects s o i l / s l u d g e remedial work. 

Maverik submits the "STATUS: REMEDIATION 
WORK" rep o r t t o OCD 

Maverik begins i n s t a l l a t i o n of a d d i t i o n a l 
monitoring wells to evaluate the 
effectiven e s s of the s l u r r y w a l l . 

OCD and Maverik s p l i t samples of ground 
water from monitor w e l l s . 

OCD transmits OCD's September 13, 1990 
sampling r e s u l t s to Maverik. 

I f you have any f u r t h e r questions regarding remedial a c t i v i t i e s at 
the Caribou/Maverik Refinery, please contact me at 827-5885. 

William C. Olson 
Geologist I I I 
Environmental Bureau 

xc w/enclosures: OCD Aztec O f f i c e 
Terry Vandell, Dames and Moore 
EID Farmington O f f i c e 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS PDST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

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

GOVERNOR 

October 16, 1990 

Terry D. Vandell 
Dames and Moore 
127 South, 500 East 
Suite 300 
Salt Lake C i t y , Utah 84102-1959 

RE: OCD SAMPLING OF MONITOR WELLS 
CARIBOU/MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Ms. Vandell: 

On September 13, 1990, the New Mexico O i l Conservation D i v i s i o n 
(OCD) s p l i t ground water samples from s e l e c t Caribou/Maverik 
r e f i n e r y monitor w e l l s w i t h Dames and Moore. Samples were analyzed 
f o r aromatic and halogenated v o l a t i l e organics using EPA method 
8010/8020. Enclosed you w i l l f i n d copies of the a n a l y t i c a l r e s u l t s 
f o r monitor wells MW-9, MW-10, MW-14, MW-16 and MW-19. 

Halogenated v o l a t i l e organics were not detected i n any of the 
samples. Low l e v e l s of purgeable v o l a t i l e organics (benzene, 
toluene, ethylbenzene and xylene) were detected i n samples from 
monitor wells MW-10, MW-14, MW-16 and MW-19. No purgeable v o l a t i l e 
organics were detected i n the sample from monitor w e l l MW-9. 

I f you have any questions, please contact me at (505)827-5885. 

Wi l l i a m C. Olson 
Hydrogeologist 

Enclosures 

xc: Aztec OCD O f f i c e 
Dave Tomko, Farmington EID O f f i c e 
W illiam C a l l , Maverik Country Stores, Inc. 

Sincere 
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imi 
Inter-mountain 

Laboratories, Inc. CLIENT 
ID 

SITE 
LAB NO 

NMOCD-Caribou 
9009131615 
MW-9 
F4994 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

A n a l y s i s Requested: Purgeable a r o m a t i c s i n water. 

Parameter C o n c e n t r a t i o n 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

U n i t s 

Benzene ND (0. n \ 
£. ) 

ug/1 
Toluene ND (0. 2 ) ug/1 
Ethylbenzene ND (0. 2 ) ug/1 
m/p-Xylene ND (0. 2 ) ug/1 
o-Xylene ND (0. 2 ) ug/1 
1,4-Dichlorobenzene ND (0. 4 ) ug/1 
1,3-Dichlorobenzene ND (0. o ) ug/1 
1,2-Dichlorobenzene ND (0. 4 ) ug/1 
Chlorobenzene ND (0. £. ) ug/1 

Method: 
8020 Aromatic V o l a t i l e O rganics, SW-846, USEPA (1982). 
602 Purgeable A r o m a t i c s , 40 CFR, P a r t 136. 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t the s t a t e d d e t e c t i o n l i m i t . 

C. Neal S c h a e f f e r 
Senior Chemist 

OCT 1 1990 
OIL CONSERVATION DIV. 

SANTA FE 



Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 
A n a l y s i s 

OCT 1 1990 
OIL CONSERVATION DIV. 

NMOCD-Caribou SANTA FE DATE REPORTED 
9009131615 DATE ANALYZED 
MW-9 DATE RECEIVED 
F4994 DATE COLLECTED 
Requested: Purgeable halocarbons i n water. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

Parameter C o n c e n t r a t i o n 

Chloromethane, ug/1 ND (10) 
Bromomethane, ug/1 ND (10) 
D i c h l o r o d i f luoromethane, ug/1 ND (10) 
V i n y l c h l o r i d e , ug/1 ND (10) 
Chloroethane, ug/1 ND (1.0 
Dichloromethane (methylene c h l o r i d e ) ND (1.0 
T r i c h l o r o f luoromethane, ug/1 ND (1.0 
1.1- d i c h l o r o e t h e n e , ug/1 ND (1.0 
1, 1 - d i c h l o r o e t h a n e , ug/1 ND (1.0 
t r a n s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 ND (1.0 
c i s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 ND (1.0 
Chl o r o f o r m , ug/1 ND (1.0 
1, 2 - d i c h l o r o e t h a n e , ug/1 ND (1.0 
1, 1, 1 - t r i c h l o r o e t h a n e , ug/1 ND (1.0 
Carbon t e t r a c h l o r i d e , ug/1 ND (1.0 
Bromodichloromethane, ug/1 ND (1.0 
Bromochloromethane, ug/1 ND (1.0 
1, 2 - Dichloropropane, ug/1 ND (1.0 
1 , 3-Dichloropropane, ug/1 ND (1.0 
1, 2-Dibromoethane, ug/1 ND (1.0 
1.2- Dibromo-3-chloropropane, ug/1... ND (1.0 
T r i c h l o r o e t h e n e , ug/1 ND (1.0 
Dibromochloromethane, ug/1 ND (1.0 
1, 1, 2 - T r i c h l o r o e t h a n e , ug/1 ND (1.0 
1, 1 - d i c h l o r o p r o p e n e , ug/1 ND (1.0 
2 - c h l o r o e t h y l v i n y l e t h e r , ug/1 ND (10) 
Bromoform, ug/1 ND (1.0 
1 , 1 , 1 , 2 - t e t r a c h l o r o e t h a n e , ug/1 ND (1.0 
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e , ug/1 ND (1.0 
T e t r a c h l o r o e t h e n e , ug/1 ND (1.0 
Chlorobenzene, ug/1 ND (1.0 
1, 3 -dichlorobenzene, ug/1 ND (1.0 
1 , 2 - d ichlorobenzene, ug/1 ND (1.0 
1, 4 - dichlorobenzene, ug/1 ND (1.0 
b i s ( 2 - c l o r o i s o p r o p y l ) e t h e r , ug/1.... ND (1.0 
Bromobenzene, ug/1 ND (1.0 
2- C h l o r o t o l u e n e , ug/1 ND (1.0 
Dibromomethane, ug/1 ND (1.0 
1 , 2 , 3 - T r i c h l o r o p r o p a n e , ug/1 ND (1.0 

Method: 
601 Purgeable Halocarbons, 40 CFR P a r t 136, USEPA (1984). 
8010 Halogenated V o l a t i l e Organics, SW-846, USEPA (1982). 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t the s t a t e d d e t e c t i o n l i m i t . 

C. Neal S c h a e f f e r 
Senior Chemist 



Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

NMOCD-Caribou 
9009131715 
MW-10 
F4995 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

A n a l y s i s Requested: Purgeable a r o m a t i c s i n water. 

Parameter C o n c e n t r a t i o n 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
0 9 / 2 7 / 9 0 
09/18/90 
09/14/90 
09/13/90 

U n i t s 

Benzene ND (0 2) ug/1 
Toluene ND (0 2) ug/1 
Ethylbenzene ND (0 2) ug/1 
m/p-Xylene 0 . 6 (0 2) ug/1 
o-Xylene ND (0 2) ug/1 
1,4-Dichlorobenzene ND (0 4) ug/1 
1,3-Dichlorobenzene ND (0 3) ug/1 
1,2-Dichlorobenzene ND (0 4) ug/1 
Chlorobenzene ND (0 2) ug/1 

Method: 
8020 Aromatic V o l a t i l e Organics, SW-846, USEPA (1982). 
602 Purgeable A r o m a t i c s , 40 CFR, P a r t 136. 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t the s t a t e d d e t e c t i o n l i m i t . 

C. Neal S c h a e f f e r 
Senior Chemist 

OCT i mo 
OIL CONSERVATION DIV 

SANTA FE 



6rW 

Inter-fTlountain 
Laboratories, Inc 

CLIENT 
ID 

SITE 
LAB NO 
A n a l y s i s 

OCT 1 3990 

OIL CONSERVATION DIV. 
SANTA FE 

NMOCD-Caribou 
9009131715 
MW-10 
F4995 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

Requested: Purgeable halocarbons i n 
Parameter 

water. 
C o n c e n t r a t i o n 

Chloromethane, ug/1 
Bromomethane, ug/1 
D i c h l o r o d i f l u o r o m e t h a n e , ug/1 
V i n y l c h l o r i d e , ug/1 
Chloroethane, ug/1 
Dichloromethane (methylene c h l o r i d e ) 
T r i c h l o r o f l u o r o m e t h a n e , ug/1 
1, 1 - d i c h l o r o e t h e n e , ug/1 
1.1- d i c h l o r o e t h a n e , ug/1 
t r a n s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 
c i s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 
Chl o r o f o r m , ug/1 
1.2- d i c h l o r o e t h a n e , ug/1 
1.1.1- t r i c h l o r o e t h a n e , ug/1 
Carbon t e t r a c h l o r i d e , ug/1 
Bromodichloromethane, ug/1 
Bromochloromethane, ug/1 
1.2- D i c h l o r o p r o p a n e , ug/1 
1.3- D i c h l o r o p r o p a n e , ug/1 
1,2-Dibromoethane, ug/1 
1.2- Dibromo-3-chloropropane, ug/1... 
T r i c h l o r o e t h e n e , ug/1 
Dibromochloromethane, ug/1 
1.1.2- T r i c h l o r o e t h a n e , ug/1 
1.1- d i c h l o r o p r o p e n e , ug/1 
2 - c h l o r o e t h y l v i n y l e t h e r , ug/1 
Bromoform, ug/1 
1 , 1 , 1 , 2 - t e t r a c h l o r o e t h a n e , ug/1 
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e , ug/1 
T e t r a c h l o r o e t h e n e , ug/1 
Chlorobenzene, ug/1 
1.3- d i c h l o r o b e n z e n e , ug/1 
1.2- d i c h l o r o b e n z e n e , ug/1 
1.4- d i c h l o r o b e n z e n e , ug/1 
b i s ( 2 - c l o r o i s o p r o p y l ) e t h e r , ug/1.... 
Bromobenzene, ug/1 
2- C h l o r o t o l u e n e , ug/1 
Dibromomethane, ug/1 
1.2.3- T r i c h l o r o p r o p a n e , ug/1 

Method: 
601 Purgeable Halocarbons, 40 CFR P a r t 136 
8010 Halogenated V o l a t i l e Organics, SW-846 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t the s t a t e d d e t 

ND (10) 
ND (10) 
ND (10) 
ND (10) 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (10) 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 

, USEPA ( 1984 
, USEPA ( 1982 

e c t i o n l i m i t 

C. Neal S c h a e f f e r 
Senior Chemist 



jLn\L 
IntcffriountQin 

Laboratories, Inc. 
CLIENT 

ID 
SITE 

LAB NO 

NMOCD-Caribou 
9009131530 
MW-14 
F4996 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

A n a l y s i s Requested: Purgeable a r o m a t i c s i n water. 

Parameter C o n c e n t r a t i o n 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

U n i t s 

Benzene ND (0 2 ) ug/1 
Toluene ND (0 2 ) ug/1 
Ethylbenzene ND (0 2 ) ug/1 
m/p-Xylene 0 . 4 (0 2 ) ug/1 
o-Xylene ND (0 2 ) ug/1 
1,4-Dichlorobenzene ND (0 4 ) ug/1 
1,3-Dichlorobenzene ND (0 3 ) ug/1 
1,2-Dichlorobenzene ND (0 4 ) ug/1 
Chlorobenzene ND (0 2 ) ug/1 

Method: 
8020 Aromatic V o l a t i l e O rganics, SW-846, USEPA (1982). 
602 Purgeable A r o m a t i c s , 40 CFR, P a r t 136. 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t the s t a t e d d e t e c t i o n l i m i t . 

C. Neal S c h a e f f e r 
Senior Chemist 

OCT 1 1990 

OIL CONSERVATION DIV. 
SANTA FE 



1^1 

InteffTlountain 
Laboratories, Inc. 

NMOCD 

OCT 1 3990 

CLIENT 
ID 

SITE 
LAB NO 
A n a l y s i s 

Method 
601 

Caribou 
9009131530 
MW-14 
F4996 
Requested: Purgeable 

Parameter 

OIL CONSERVATION DIV. 
SANTA FE DATE REPORTED 

DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

halocarbons i n water. 
C o n c e n t r a t i o n 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

Chloromethane, ug/1 
Bromomethane, ug/1 
D i c h l o r o d i f l u o r o m e t h a n e , ug/1 
V i n y l c h l o r i d e , ug/1 
Chloroethane, ug/1 
Dichloromethane (methylene c h l o r i d e ) 
T r i c h l o r o f l u o r o m e t h a n e , ug/1 
1, 1 - d i c h l o r o e t h e n e , ug/1 
1.1- d i c h l o r o e t h a n e , ug/1 
t r a n s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 
c i s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 
Chl o r o f o r m , ug/1 
1.2- d i c h l o r o e t h a n e , ug/1 
1.1.1- t r i c h l o r o e t h a n e , ug/1 
Carbon t e t r a c h l o r i d e , ug/1 
Bromodichloromethane, ug/1 
Bromochloromethane, ug/1 
1.2- D i c h l o r o p r o p a n e , ug/1 
1.3- D i c h l o r o p r o p a n e , ug/1 
1,2-Dibromoethane, ug/1 
1.2- Dibromo-3-chloropropane, ug/1... 
T r i c h l o r o e t h e n e , ug/1 
Dibromochloromethane, ug/1 
1.1.2- T r i c h l o r o e t h a n e , ug/1 
1.1- d i c h l o r o p r o p e n e , ug/1 
2 - c h l o r o e t h y l v i n y l e t h e r , ug/1 
Bromoform, ug/1 
1 , 1 , 1 , 2 - t e t r a c h l o r o e t h a n e , ug/1 
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e , ug/1 
T e t r a c h l o r o e t h e n e , ug/1 
Chlorobenzene, ug/1 
1.3- d i c h l o r o b e n z e n e , ug/1 
1.2- d i c h l o r o b e n z e n e , ug/1 
1.4- d i c h l o r o b e n z e n e , ug/1 
b i s ( 2 - c l o r o i s o p r o p y l ) e t h e r , ug/1.... 
Bromobenzene, ug/1 
2- C h l o r o t o l u e n e , ug/1 
Dibromomethane, ug/1 
1.2.3- T r i c h l o r o p r o p a n e , ug/1 

ND (10) 
ND ( 10) 
ND ( 10) 
ND (10) 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (10) 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 

Purgeable Halocarbons, 40 CFR P a r t 
8010 Halogenated V o l a t i l e Organics, SW 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t t h e s t a t e d 

136 
-846 

, USEPA 
, USEPA 

( 1984 
( 1982 

e c t i o n l i m i t 

C. Neal S c h a e f f e r 
Senior Chemist 



Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

NMOCD-Caribou 
9009131430 
MW-16 
F4997 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

A n a l y s i s Requested: Purgeable a r o m a t i c s i n water. 

Parameter C o n c e n t r a t i o n 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

U n i t s 

Benzene ND (0 2 ) ug/1 
Toluene 0 . 6 (0 2 ) ug/1 
Ethylbenzene 0 . 4 (0 2 ) ug/1 
m/p-Xylene 1 . 0 (0 2 ) ug/1 
o-Xylene 1 . 8 (0 2 ) ug/1 
1,4-Dichlorobenzene ND (0 4 ) ug/1 
1,3-Dichlorobenzene ND (0 3 ) ug/1 
1,2-Dichlorobenzene ND (0 4) ug/1 
Chlorobenzene ND (0 2 ) ug/1 

Method: 
8020 Aromatic V o l a t i l e O rganics, SW-846, USEPA (1982). 
602 Purgeable A r o m a t i c s , 40 CFR, P a r t 136. 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t the s t a t e d d e t e c t i o n l i m i t . 

C. Neal S c h a e f f e r 
Senior Chemist 

OCT 1 1930 

OIL CONSERVATION DIV. 
SANTA FE 



OCT 1 1990 
Inter-mountain 

Laboratories, Inc. 
CLIENT 

ID 
SITE 

LAB NO 

NMOCD-Caribou 
9009131430 
MW-16 
F4997 

OIL CONSERVATION DIV. 
SANTA FE 

DATE 
DATE 
DATE 

REPORTED 
ANALYZED 
RECEIVED 

DATE COLLECTED 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

A n a l y s i s Requested: Purgeable halocarbons i n water. 
Parameter C o n c e n t r a t i o n 

Chloromethane, ug/1 
Bromomethane, ug/1 
D i c h l o r o d i f l u o r o m e t h a n e , ug/1 
V i n y l c h l o r i d e , ug/1 
Chloroethane, ug/1 
Dichloromethane (methylene c h l o r i d e ) 
T r i c h l o r o f l u o r o m e t h a n e , ug/1 
1, 1 - d i c h l o r o e t h e n e , ug/1 
1.1- d i c h l o r o e t h a n e , ug/1 
t r a n s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 
c i s - 1 , 2 - d i c h l o r o e t h e n e , ug/1 
Chl o r o f o r m , ug/1 
1.2- d i c h l o r o e t h a n e , ug/1 
1.1.1- t r i c h l o r o e t h a n e , ug/1 
Carbon t e t r a c h l o r i d e , ug/1 
Bromodichloromethane, ug/1 
Bromochloromethane, ug/1 
1.2- D i c h l o r o p r o p a n e , ug/1 
1.3- D i c h l o r o p r o p a n e , ug/1 
1,2-Dibromoethane, ug/1 
1.2- Dibromo-3-chloropropane, ug/1... 
T r i c h l o r o e t h e n e , ug/1 
Dibromochloromethane, ug/1 
1.1.2- T r i c h l o r o e t h a n e , ug/1 
1.1- d i c h l o r o p r o p e n e , ug/1 
2 - c h l o r o e t h y l v i n y l e t h e r , ug/1 
Bromoform, ug/1 
1 , 1 , 1 , 2 - t e t r a c h l o r o e t h a n e , ug/1 
1 , 1 , 2 , 2 - t e t r a c h l o r o e t h a n e , ug/1 
T e t r a c h l o r o e t h e n e , ug/1 
Chlorobenzene, ug/1 
1.3- d i c h l o r o b e n z e n e , ug/1 
1.2- d i c h l o r o b e n z e n e , ug/1 
1.4- d i c h l o r o b e n z e n e , ug/1 
b i s ( 2 - c l o r o i s o p r o p y l ) e t h e r , ug/1.... 
Bromobenzene, ug/1 
2- C h l o r o t o l u e n e , ug/1 
Dibromomethane, ug/1 
1.2.3- T r i c h l o r o p r o p a n e , ug/1 

Method: 
601 Purgeable Halocarbons, 40 CFR P a r t 136 
8010 Halogenated V o l a t i l e O rganics, SW-846 

( D e t e c t i o n l i m i t i n p a r e n t h e s i s . ) 
ND - Parameter not d e t e c t e d a t the s t a t e d d e t 

ND (10) 
ND (10) 
ND ( 10) 
ND (10) 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND ( 10) 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 
ND (1.0 

, USEPA ( 1984 
, USEPA ( 1982 

e c t i o n l i m i t 

C. Neal S c h a e f f e r 
Senior Chemist 



lnter.Tlounto.in 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

NMOCD-Caribou 
9009131800 
MW-19 
F4998 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

Analysis Requested: Purgeable aromatics i n water. 

Parameter Concentration 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
09/27/90 
09/18/90 
09/14/90 
09/13/90 

Units 

Benzene 0 . 6 (0 2 ) ug/1 
Toluene 0 . 7 (0 2 ) ug/1 
Ethylbenzene 0 . 5 (0 2 ) ug/1 
m/p-Xylene 0 . 9 (0 2 ) ug/1 
o-Xylene 1 . 1 (0 2 ) ug/1 
1,4-Dichlorobenzene ND (0 4 ) ug/1 
1,3-Dichlorobenzene ND (0 3 ) ug/1 
1,2-Dichlorobenzene ND (0 4 ) ug/1 
Chlorobenzene ND (0 2 ) ug/1 

Method: 
8020 Aromatic V o l a t i l e Organics, SW-846, USEPA (1982). 
602 Purgeable Aromatics, 40 CFR, Part 136. 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected at the st a t e d d e t e c t i o n l i m i t 

C. Neal Schaeffer 
Senior Chemist 

OCT 1 1930 

OIL CONSERVATION DiV. 
SANTA FE 



Inter-mountain 
Laboratories, Inc. 

CLIENT: NMOCD-Caribou 
ID: 9009131800 

SITE: MW-19 
LAB NO: F4998 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
10/09/90 
09/20/90 
09/14/90 
09/13/90 

Analysis Requested: Purgeable halocarbons i n water. 
Parameter Concentration 

Chloromethane, ug/1 
Bromomethane, ug/1 
Dichlorodifluoromethane, ug/1 
Vinyl chloride, ug/1 
Chloroethane, ug/1 
Dichloromethane (methylene chloride) 
Trichlorofluoromethane, ug/1 
1,1-dichloroethene, ug/1 
1.1- dichloroethane, ug/1 
trans-1,2-dichloroethene, ug/1 
cis-1,2-dichloroethene, ug/1 
Chloroform, ug/1 
1.2- dichloroethane, ug/1 
1.1.1- trichloroethane, ug/1 
Carbon tetrachloride, ug/1 
Bromodichloromethane, ug/1 
Bromochloromethane, ug/1 
1.2- Dichloropropane, ug/1 
1.3- Dichloropropane, ug/1 
1, 2-Dibromoethane, ug/1 
1.2- Dibromo-3-chloropropane, ug/1... 
Trichloroethene, ug/1 
Dibromochloromethane, ug/1 
1.1.2- Trichloroethane, ug/1 
1.1- dichloropropene, ug/1 
2-chloroethyl viny l ether, ug/1 
Bromoform, ug/1 
1,1,1,2-tetrachloroethane, ug/1 
1,1,2,2-tetrachloroethane, ug/1 
Tetrachloroethene, ug/1 
Chlorobenzene, ug/1 
1.3- dichlorobenzene, ug/1 
1.2- dichlorobenzene, ug/1 
1.4- dichlorobenzene, ug/1 
bis(2-cloroisopropyl)ether, ug/1.... 
Bromobenzene, ug/1 
2-Chlorotoluene, ug/1 
Dibromomethane, ug/1 
1.2.3- Trichloropropane, ug/1 

Method: 
601 Purgeable Halocarbons, 40 CFR Part 136 
8010 Halogenated V o l a t i l e Organics, SW-846 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected at the stated det 

ND (100) 
ND (100) 
ND (100) 
ND ( 100) 
ND (10) 
ND (10) 
ND (10) 
ND (10) 
ND (10) 
ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 
ND (io) 
ND (10) 
ND ( 10) 
ND (10) 
ND (100) 
ND (10) 
ND (10) 
ND (10) 
ND (10) 
ND (10) 
ND (10) 
ND (10) 
ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 
ND ( 10) 
ND (10) 

USEPA 
USEPA 

(1984) 
(1982) 

ection l i m i t 

C. Neal Schaeffer 
Senior Chemist 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

127 SOUTH 500 EAST, SUITE 300, SALT LAKE CITY, UTAH 841Q2-J959 (801L521-9255 
tit • : < . u 

September 7,,^9gr;p l t fl(rj g ^ 

State Land O f f i c e B u i l d i n g , Room 206 
O i l Conservation D i v i s i o n 
310 Old Sante Fe T r a i l 
Santa Fe, NM 87501 

A t t e n t i o n : Mr. W i l l i a m Olson 

Subject: STATUS: REMEDIATION WORK 
Maverik Country Stores, Inc. 
Tank Farm, 
K i r t l a n d , New Mexico 

Dear B i l l : 

As per your v e r b a l request of August 29, 1990, t h i s l e t t e r serves as an 
update of the remediation work t h a t has r e c e n t l y been completed and t h a t i s 
scheduled f o r completion i n September of t h i s year a t the Maverik Country Stores 
Inc. Tank Farm i n K i r t l a n d , New Mexico. 

The f o l l o w i n g work was completed the week of August 20, 1990: 

1. Approximately 1300 cubic yards (108-12 cubic yard truckloads) 
of contaminated s o i l and crude and f u e l o i l sludge were 
removed from the tank farm (See Figure 1 f o r l o c a t i o n s of 
excavated s i t e s 1 through 5, and Table 1 f o r approximate 
volumes excavated) and disposed of a t Envirotech's disposal 
f a c i l i t y near Bloomfield, New Mexico. The t o t a l amount of 
m a t e r i a l removed from the s i t e was about 4 times the o r i g i n a l 
amount estimated. The m a t e r i a l excavated included those s o i l s 
t h a t were d i s c o l o r e d (e.g. gray or b l a c k ) , s o i l s i n which 
organic vapors were detected a t elevated l e v e l s based on 
readings measured i n the f i e l d using an organic vapor analyzer 
(OVA meter) and a l l of the sludge encountered. 

2. Approximately 130 cubic yards (7-18 cubic yard truckloads) of 
sludge and the upper 4 inches of s o i l were excavated and 
removed from the eastern sludge p i t , f o r disposal to CSI's 
f a c i l i t y i n Bennett, Colorado. 

3. Composite samples r e p r e s e n t a t i v e of the s o i l s a t the base of the 
f i v e excavations have been submitted to Data Chem Laboratory i n S a l t 
Lake C i t y , Utah, an EPA c o n t r a c t l a b o r a t o r y c e r t i f i e d by the State 
of Utah. As agreed t o and as per your l e t t e r of August 13, 1990, 
the 5 composite s o i l samples from the 5 excavations are being 

OFFICES WORLDWIDE 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

Mr. W i l l i a m Olson 
September 7, 1990 
Page -2-

analyzed f o r BTEX, TPH (method 418.1) and EP Tox metals. The 
l a b o r a t o r y a n a l y t i c a l t e s t r e s u l t s are scheduled t o be completed by 
September 17, 1990. I f the s o i l s meet the c r i t e r i a as s t i p u l a t e d i n 
your l e t t e r of August 13, 1990 ( BTEX < 50 ppm or benzene < 10 ppm; 
TPH < 100 ppm; and EP Tox metals < .20 RCRA EP TOX l e v e l s ) , and i f 
the s i t e excavation and clean-up meets w i t h your approval, then the 
excavations w i l l be b a c k f i l l e d w i t h clean f i l l . 

4. I n a d d i t i o n to the above remediation work conducted, and as we 
discussed, s o i l s i n the southwest corner of the tank farm w i t h i n the 
s l u r r y w a l l were aerated to a depth of about 4 f e e t using backhoes 
and a D-6 and D-8. Three samples of composite s o i l s taken i n the 
n o r t h , c e n t r a l and southern parts w i t h i n the s l u r r y w a l l were 
submitted t o Data Chem Laboratory i n S a l t Lake C i t y . Each sample i s 
being analyzed f o r BTEX. Eighty 50 pound bags of ammonium phosphate 
f e r t i l i z e r were turned i n w i t h the s o i l to enhance biodegradation. 

During the week o f September 10, 1990, the f o l l o w i n g remediation 
work w i l l be completed: 

1. Fresh water from the Lower Valley Water Users, from the f i r e 
hydrant which i s l o c a t e d o n - s i t e , w i l l be sprayed on top o f 
the f e r t i l i z e d s o i l w i t h i n the s l u r r y w a l l to a i d i n b a c t e r i a l 
n u t r i e n t absorption of the ammonium and phosphate f e r t i l i z e r 
to enhance b a c t e r i a l growth and biodegradation of the tank 
farm contaminants. 

2. Seven new monitor w e l l s (designated MW-16 through MW-22) w i l l 
be d r i l l e d and g e o l o g i c a l l y logged, developed, s t a t i c water 
l e v e l s measured and water q u a l i t y samples taken f o r l a b o r a t o r y 
a n a l y s i s of aromatic v o l a t i l e organics (EPA Method 602) , 
halogenated v o l a t i l e organic compounds (EPA Method 601) , 
c h l o r i d e , s u l f a t e and t o t a l dissolved s o l i d s . F i e l d a n a l y t i c a l 
t e s t s f o r pH, c o n d u c t i v i t y and temperature w i l l also be 
conducted. 

3 . The f i v e e x i s t i n g monitor wells t h a t have been used f o r long-
term ground water q u a l i t y monitoring (MW-9,10,13,14 and 15) 
w i l l also be monitored and sampled at t h i s time f o r the same 
parameters as f o r the new monitor w e l l s . 

4. I f , upon s i t e i n s p e c t i o n by the OCD during the week of 
September 10, 1990, a d d i t i o n a l s o i l clean-up i s r e q u i r e d , such 
work w i l l be completed under the supervision of Dames & Moore 
w i t h s o i l disposal to Envirotech's disposal s i t e near 
Bloomfield, New Mexico. 
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5. As per your l e t t e r of August 13, 1990, a report which details 
the above remediation work conducted, including the l i m i t s of 
the excavated areas, volumes excavated, transportation 
manifests and s o i l and ground water qualit y laboratory 
an a l y t i c a l test results, w i l l be completed and submitted to 
the OCD within two weeks a f t e r a l l of the water qualit y data 
have been received. 

I am looking forward to seeing you on-site the week of September 10, 1990 
for s i t e inspection and duplicate ground water quality sampling of selected new 
and old monitor wells. Monitor well d r i l l i n g w i l l commence on Monday September 
10, 1990 and should be completed by Thursday, September 13, 1990. I w i l l be 
staying at the Holiday Inn i n Farmington, New Mexico and can be reached there at 
(505) 327-9811. 

Very Truly Yours, 

DAMES & MOORE 

Terry D. Vandell 
Senior Hydrogeologist 

cc: William Call 
Peter F. Olsen 



TABLE 1 

APPROXIMATE VOLUMES OF SOIL/SLUDGE EXCAVATED FROM SITES 1-5 

SITE 1 

SITE 2 

SITE 3 
(10 DRUMS) 

SITE 4 

SITE 5 

No. of Truckloads 

9 

18 

31 
4 

27 (1) 

19 

Estimated Volume 
(@ 12 cubic yards/load) 

108 

216 

372 
48 

324 (1) 

228 

TOTAL 108 TRUCKLOADS 1,296 CYDS. 

Footnote: 
(1) Does not include the additional 7 truckloads (@ 18 cubic yards per truckload, 
or 126 cubic yards) taken to CSI. 
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August 14, 1990 

Envirotech 
3111 Knudsen 
Farmington, NM 87401 

A t t e n t i o n : Mr. Morris Young, 
President 

Re: Disposal o f Tank Farm Contami­
nated Wastes and S o i l s t o T h r i f t w a y 
Disposal S i t e 

Dear Mr. Young: 

As per our telephone conversation of August 8 and 10, 1990, t h i s l e t t e r 

serves as a w r i t t e n formal request to dispose of c e r t a i n r e f i n e r y - r e l a t e d con­

taminated s o i l s and sludges from the Maverik Country Stores Inc. abandoned tank 

farm (Caribou) near K i r t l a n d , New Mexico to your disposal f a c i l i t y l o c a t e d a t 

the T h r i f t w a y Refinery i n Bloomfield, New Mexico. 

As per our discussions w i t h Mr. B i l l Olson of the O i l Conservation 

D i v i s i o n , the s o i l s and sludges o n - s i t e a t the aforementioned tank farm ( w i t h the 

exception of the sludge and underlying 4 to 6 inches of s o i l a t the Eastern 

Sludge P i t ) can be disposed of at the Thri f t w a y Disposal S i t e . Figure 1 shows 

the l o c a t i o n s o f the s i t e s , designated s i t e s 1 through 4, where s o i l s and sludges 

are to be removed and disposed of to Thriftway. Laboratory a n a l y t i c a l data f o r 

the m a t e r i a l are also attached which demonstrate t h a t these wastes from the f u e l 

o i l , d i e s e l and crude o i l tanks are not hazardous ( i . e . , do not f a i l EP t o x i c i t y 

t e s t s ) . S p e c i f i c a l l y , we have attached the la b o r a t o r y a n a l y t i c a l t e s t r e s u l t s 

f o r : 

Sludges near the northern d i e s e l f u e l tanks ( S i t e 1) , 

OFFICES WORLDWIDE 
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1990 

2. S o i l s near the f u e l o i l tank ( S i t e 2 ) , 

3. The crude o i l tank sludge ( S i t e 3) , which was removed from the crude 
o i l tank by Rocky Mountain Construction Services, Inc. (some of 
which i s c u r r e n t l y stored i n 55-gallon drums o n - s i t e , to be disposed 
of to T h r i f t w a y ) , 

4. The sludge and un d e r l y i n g s o i l s a t the eastern sludge p i t ( S i t e 4 ) , 
and 

5. A composite sample taken from s u r f i c i a l sludges and s o i l s a t the 
three areas ( S i t e s 1, 2 and 3) near the d i e s e l f u e l , f u e l o i l and 
crude o i l tanks. 

With respect to the u n d e r l y i n g s o i l s i n the Eastern Sludge P i t , a t depths 

greater than 4 to 6 inches, these deeper s o i l s can be disposed of a t T h r i f t w a y . 

The o v e r l y i n g sludge and s o i l s w i l l , however, be disposed of a t CSI i n Bennett, 

Colorado. 

The volume (depth and extent) of s o i l / s l u d g e removal w i l l be determined i n 

the f i e l d during excavation, both v i s u a l l y and v i a headspace a n a l y s i s f o r 

v o l a t i l e organics. However, we have estimated t h a t approximately 350 cubic yards 

of waste m a t e r i a l w i l l be disposed of a t the T h r i f t w a y Refinery. As per our 

conversation of August 10, 1990, the cost f o r such disposal w i l l be about 

$8.00/ton (or cubic y a r d ) . Attached i s a manifest form t h a t can be used f o r t h i s 

p r o j e c t . 

A copy of t h i s l e t t e r has be en forwarded to Mr. B i l l Olson f o r h i s review 

and records. As we understand and, upon Mr. Olson's v e r b a l and/or w r i t t e n 

approval of t h i s request the waste m a t e r i a l as described can be d e l i v e r e d and 

a p p r o p r i a t e l y disposed of a t the T h r i f t w a y Disposal S i t e . I f p o s s i b l e , we would 

l i k e t o begin disposal the week of August 27, 1990, the same week t h a t CSI i s 

scheduled t o begin removal o f sludge and upper s o i l from the Eastern Sludge P i t . 
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We appreciate your time and cooperation i n t h i s matter. I f you have any 

questions, please c a l l (801) 521-9255. 

Very t r u l y yours, 
DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Senior Hydrogeologist 

PFO/TDV:f1 

cc: B i l l Olson 
With Attachments 

B i l l C a l l 
With Attachments 

Levi Todd 
With Attachments 



r S S / S i REFINERY SOIL/SLUDGE SITES 1-4, TO BE REMOVED 

Dames & Moore 

FIGURF 1 



No 

INDUSTRIAL WASTE DISPOSAL MANIFEST 

PART I: TO BE COMPLETED BY SHIPPER/GENERATOR 

COMPANY NAME Maver ik Country S to res . I n c . 

BUSIN ESSAODRESS p - ° - B o x 457, A f t o n , Wyoming 83110-0457 

ADDRESS OF SHIPMENT ORIGIN 
U.S. Highway 550, K i r t l a n d , NM 

AUTHORIZED CONTACT Ter ry V a n d e l l , Dames & Moore EMERGENCY PHONE (801) 521 -9255 

RECEIVER'S NAME E n v i r o t e c h / T h r i f tway Disposa l S i t e 

BUSINESS ADDRESS B l 0 0 m f i e l d ' N e W M e x i c o OFFICE PHONE. (505)326-2822 

SITE ADDRESS Hammond D i t c h Road SITE PHONE (505) 632-3363 

ES1TMA1KU— 
QUANTITY UNITS WASTE DESCRIPTION 

40 C.yd. Site 1 Sludge/Soil Near Diasel Fuel Tanks 

60 C.yd. Site 2 Sludge/Soil Near Fuel Tank 

60 C.yd. Site 3 Sludge/Soil From Crude O i l Tank (Drums too) 

200 C.yd. Site 4 S o i l , >lk Inches Below Sludee In Eastern Sludge P i t 

The materials described above were consigned to the Carrier named 
below. I certify that the foregoing is true and correct to the best of my 
knowledge. 

SIGNATURE OF 
AUTHORIZED 

Contact x 

TYPE OR PRINT 
ABOVE NAME: 

Terry D. Vandell 

PART I I : TO BE COMPLETED BY CARRIER/DRIVER 

CARRIER NAME 

BUSINESS ADDRESS 

PHONE NO. 

I certify that the materials in the quantity described above are received 
by me for shipment to the above destination. 

SIGNATURE OF 
AUTHORIZED 
AGENT X 

DATE: 
TYPE OR PRINT 
ABOVE NAME: 

PART I I I : TO BE COMPLETED BY RECEIVER 

RECEIVERS NAME M o r r i s Y o u n § 

PHONE NO. 
(505) 326-2822 

SITE ADDRESS T h r i f tway-Refinery/Hammond D i t c h Road / B l o o m f i e l d , NM 

RECEIVER'S COMMENTS 

I certify that the materials in the quantity described in Part I are 
received by me. 

SIGNATURE OF 
AUTHORIZED 
AGENT X 

DATE: 
TYPE OR PRINT 
ABOVE NAME: 



SLUDGES NEAR DIESEL FUEL TANKS 

(SITE 1) 



~ Enseco 

AROMATIC VOLATILE ORGANICS 

EPA METHOD 8020 

Client Name: DAMES A N D MOORE 

Client ID: BH-20 

Laboratory ID: 67196-001 Enseco ID: 67196-001 

Matrix: Soil Sampled: 04/21/88 Received: 04/22/88 

Authorized: 04/22/88 Analyzed: 05/03/88 

Units (as Reporting 
Parameter Result received) Limit 

Benzene 75 ug/kg 50 
Chlorobenzene N.D. ug/kg 50 
1,2-Dichlorobenzene N.D. ug/kg 50 
1,3-Dichlorobenzene N.D. ug/kg 50 
1,4-Dichlorobenzene N.D. ug/kg 50 
Ethylbenzene 76 ug/kg 50 
Toluene 120 ug/kg 50 
m-Xylene 130 ug/kg 50 
o & p-Xylene(s) 150 ug/kg 50 

N.D. = Not detected 

Reported by: Helmer Morse Approved by: Susan Brillante 

Sample: 67196-001 



ANALYTICAL RESULTS FOR TOTAL CHROMATOGRAPHABLE ORGANICS 

Enseco 

Client Name: DAMES AND MOORE 
Client ID: BH-20 
Laboratory ID: 67196-001 
Matrix: Soil Sampled: 
Authorized: 04/22/88 Prepared: 

Enseco ID: 67196-001 
04/21/88 Received: 04/22/88 
04/27/88 Analyzed: 04/29/88 

Detection 
Value Units Limit 

Total Chromatographable Organics 
I n i t i a l Boiling Point* 

54,000,000 ug/kg 830,000 Total Chromatographable Organics 
I n i t i a l Boiling Point* 250 °C -
Final Boiling Point* 450 °C -

Gasoline ND ug/kg 8,300,000 
Stoddard Solvent ND ug/kg 8,300,000 
Jet Fuel ND ug/kg 8,300,000 
Kerosene ND ug/kg 8,300,000 
Diesel 54,000,000 ug/kg 8,300,000 
Motor Oil ND ug/kg 83,000,000 

* The i n i t i a l and final boiling points define the range of compounds 
detected. The method is capable of detecting compounds between 100°C and 
500°C. 

** Primary components of this product were detected in the sample. Due to 
the overall complexity of the chromatogram, reliable identification of 
this product cannot be achieved. 



.V ? 

INORGANIC PARAMETERS 

Client Name: DAMES A N D MOORE 

Client ID: BH-20 

Laboratory ID: 67196-001 Enseco ID: 67196-001 

Matrix: Soil Sampled: 04/21/88 Received: 04/22/88 

Authorized: 04/22/88 

Parameter Result Units 
Reporting 

Limit 
Analytical 

Method Analyzed 

Oil 
Water 
Solids 

10.3 
10.9 
78.8 

% 
% 
% 

0.1 
0.1 
0.1 

05/03/88 
05/03/88 
05/03/88 

N.D. = Not detected 

Approved by: Lindsay Breyer 

Sample: 67196-001 



- % Enseco 

AROMATIC VOLATILE ORGANICS 

EPA METHOD 8020 

Client Name: DAMES AND MOORE 

Client ID: BH-22 

Laboratory ID: 67196-003 Enseco ID: 67196--003 

Matrix: Waste Sampled: 04/21/88 Received: 04/22/88 

Authorized: 04/22/88 Analyzed: 05/03/88 

Units (as Reporting 
Parameter Result received) Limit 

Benzene 2000 ug/kg 100 
Chlorobenzene N.D. ug/kg 100 
1,2-Dichlorobenzene N.D. ug/kg 100 
1,3-Dichlorobenzene N.D. ug/kg 100 
1,4-Dichlorobenzene N.D. ug/kg 100 
Ethylbenzene 1800 ug/kg 100 
Toluene 11000 ug/kg 100 
m-Xylene 10000 ug/kg 100 
o & p-Xylene(s) 6100 ug/kg 100 

N.D. = Not detected 

Reported by: Helmer Morse Approved by: Susan Brillante 

Sample: 67196-003 



Enseco 
ANALYTICAL RESULTS FOR TOTAL CHROMATOGRAPHABLE ORGANICS 

Client Name: DAMES AND MOORE 
Client ID: BH-22 
Laboratory ID: 67196-003 
Matrix: Waste Sampled: 
Authorized: 04/22/88 Prepared: 

Enseco ID: 67196-003 
04/21/88 Received: 04/22/88 
04/27/88 Analyzed: 04/29/88 

Total Chromatographable Organics 
Initi a l Boiling Point* 
Final Boiling Point* 
Gasoline 
Stoddard Solvent 
Jet Fuel 
Kerosene 
Diesel 
Motor Oil 

Detection 
Value Units Limit 

130,000,000 ug/kg 830,000 
100 °C 
500 OQ 
ND - 8,300,000 
ND - 8,300,000 
ND - 8,300,000 
ND - 8,300,000 
ND - 8,300,000 
ND - 83,000,000 

The i n i t i a l and final boiling points define the range of compounds 
detected. The method is capable of detecting compounds between 100°C and 
500°C. 

Primary components uf this prouuct were detected in the sample. Due to 
the overall complexity of the chromatogram, reliable identification of 
this product cannot be achieved. 



METALS PARAMETERS 
TOTAL METALS 

Client Name: DAMES AND MOORE 

Client ID: BH-22 

Laboratory ID: 67196-003 Enseco ID: 67196-003 

Matrix: Waste Sampled: 04/21/88 Received: 04/22/88 

Authorized: 04/22/88 

Units (as Reporting Analytical 
Parameter Result received) Limit Method Analyzed 

Antimony N.D. mg/kg 5 6010 04/29/88 
Arsenic N.D. mg/kg 0.3 7060 05/06/88 
Barium 9.4 mg/kg 0.5 6010 04/29/88 
Beryllium N.D. mg/kg 0.1 6010 04/29/88 
Cadmium N.D. mg/kg 0.5 6010 04/29/88 
Chromium N.D. mg/kg 1 6010 04/29/88 
Cobalt N.D. mg/kg 1 6010 04/29/88 
Lead N.D. mg/kg 5 6010 04/29/88 
Mercury N.D. ug/kg 50 7471 04/29/88 
Nickel N.D. mg/kg 4 6010 04/29/88 
Selenium N.D. mg/kg 0.2 7740 05/05/88 
Vanadium N.D. mg/kg 1 6010 04/29/88 

N.D. = Not detected 

Approved by: Will Pratt 

Sample: 67196-003 



4 Enseco 

INORGANIC PARAMETERS 

Client Name: DAMES AND MOORE 

Client ID: BH-22 

Laboratory ID: 67196-003 Enseco ID: 67196-003 

Matrix: Waste Sampled: 04/21/88 Received: 04/22/88 

Authorized: 04/22/88 

Parameter Result Units 
Reporting 

Limit 
Analytical 

Method Analyzed 

Oil 
Water 
Solids 

93.7 
2.0 
4.3 

% 
% 
% 

0.1 
0.1 
0.1 

05/03/88 
05/03/88 
05/03/88 

N.D. = Not detected 

Approved by: Lindsay Breyer 

Sample: 67196-003 



SOILS NEAR FUEL OIL TANK 

(SITE 2) 



Enseco 

AROMATIC VOLATILE ORGANICS 

EPA METHOD 8020 

Client Name: DAMES A N D MOORE 

Client ID: BH-10 12* 

Laboratory ID: 67161-004 

Matrix: Solid 

Authorized: 04/19/88 

Enseco ID: 67161-004 

Sampled: 04/17/88 Received: 04/19/88 

Analyzed: 04/28/88 

Parameter 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
m-Xylene 
o & p-Xylene(s) 

Units (as Reporting 

Result received) Limit 

410 ug/kg 200 

N.D. ug/kg 200 
N.D. ug/kg 200 
N.D. ug/kg 200 
N.D. ug/kg 200 

10000 ug/kg 200 
870 ug/kg 200 

63000 ug/kg 200 
13000 ug/kg 200 

N.D. = Not detected 

Reported by: Helmer Morse Approved by: Susan Brillante 

Sample: 67161-004 



'r~~ Enseo o 

INORGANIC PARAMETERS 

Client Name: DAMES AND MOORE 

Client ID: BH-10 15' 

Laboratory ID: 67161-005 Enseco ID: 67161-005 

Matrix: Solid Sampled: 04/17/88 Received: 04/19/88 

Authorized: 04/19/88 

Parameter 

Oil 
Water 
Solids 

Result 

0.7 
15.8 
83.5 

Units 

% 
% 
% 

Reporting 
Limit 

0.1 
0.1 
0.1 

Analytical 
Method Analyzed 

05/03/88 
05/03/88 
05/03/88 

N.D. = Not detected 

Approved by: Lindsay Breyer 

Sample: 67161-005 



CRUDE OIL TANK ANALYSES 

(MATERIAL IN DRUMS) 

(SITE 3) 



C O M M E R C I A L T E S T I N G & E N G I N E E R I N G C O . 
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-8. LOMBARD, ILLINOIS 60148 • (708I 953-9300 

Member of the SGS Group (SocieW Generate de Surveillance) 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
490 ORCHARD ST., GOLDEN, CO 80401 

TELEPHONE: (303) 278-9521 
FAX: (303) 278-1779 

Conservation Services Inc 
777 West 62nd Avenue 
Denver, Colorado 80216 

Date: February 23, 1990 
IAD #97-120870-01 
Received: 02/22/90 

A t t e n t i o n : Mr. Mark A. Molen 

M a t e r i a l : O i l Sludge (From Crude Oil Tank Bottom) 

Procedure: EP T o x i c i t y per EPA Reference SW-846, Test Methods f o r 
Evaluating S o l i d Wastes. 

Results: EP T o x i c i t y r e s u l t s are reported as m i l l i g r a m s per l i t e r , 
(mg/L), on an e x t r a c t basis. 

The weight of the sample prepared f o r the analysis i s r e ­
ported i n grams (gm). 

The volume of 0.5N ac e t i c acid required f o r the pH ad­
justment of the e x t r a c t i s reported i n m i l l i l i t e r s (ml). 

The volume of de-ionized water added and f i n a l volume of 
the e x t r a c t are also reported i n m i l l i l i t e r s ( m l ). 

The i n i t i a l and f i n a l pH values of each e x t r a c t are 
reported d i r e c t l y . 

I f you have any questions concerning these r e s u l t s , please f e e l f r e e 
to c a l l . 

Laboratory Manager 

dld/csi0870 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, 



C o n s e r v a t i o n S e r v i c e s I n c . 
IAD #97-120870-01 
February 23, 1990 
Page 2 

Toxic E x t r a c t Elements 

Parameter 03486 

Cadmium, Cd <0.01 
Chromium, Cr 0.07 
Lead, Pb 0.20 

Sample Weight 101.6 

Volume of 0.5N A c e t i c A c i d 

r e q u i r e d f o r pH a d j u s t m e n t 66 

Volume of d e i o n i z e d w a t e r 

added t o t h e e x t r a c t 1934 

: -1 pH 10.3 

F i n a l pH 5.1 

Original Copy Watermarked 
F o r V n n r Pr<-»T p r t i r \ n 

C O M M E R C I A L T E S T I N G & E N G I N E E R I N G C O 



• 

CONSERVATION SERVICES, INC. LABORATORY WORKSHEET 

COSTOMER: VAoClA^ . I 04.̂ 1 . CONTACT: 
WASTE CODE: CO-Ol- - £>3>VSr<* MANIFEST NO- : 
RECIEVED: DATE 2 Uoj^a TIME VOLUME 

PHYSICAL STATE ( t o p to bottom 1 2 3 4) LIQUID Z SOLID 
OIL X /SLUDGE /a> X OTHER '_ 

DESCRIPTION COLOR ODOR /Vc LOOK Oil SI^IQJ? 

DENSITY U lb/cu.yd ^ l b / g a l [ ] g/cc 

MISCIBILITY M i s c i b l e i n water? [J yes R no 

SOLUBILITY S o l u b l e i n water? { ] very ( ] s l i g h t IJ none 

IGNITABILITY ZLEL at °F 

CLOSED CUP FLASH POINT ~ ^ > / ' ^ 0 Op 

CORROSIVITY INITIAL pH <cT^ "C. ( / c O X sample s o l u t i o n ) 

REACTIVITY Any r e a c t i o n s w i t h ( ] AIR (J WATER (J KILN DUST 

ACID ADJUST: 20 ml of a X sample solution 
took /<.Q ml of 10Z HCl, final pH /«~ 
REACTIONS; .YlJ^ 

BASE ADJUST: 20 ml of a AC) Z sample solution 
took f,J> ml of 10Z NaOH, final pH )\-&> 
REACTIONS yi<D<^ 

SULFIDES Spot t e s t ( J p o s i t i v e [ j a e g a c i v e QUANTITATIVE 

CYANIDES QUANTITATIVE AMMONIA QUANTITATIVE 

CHLORIDES Spot t e s t I j v e r y I 1 s l i g h t iN^hone 

RADIOACTIVITY C r e a t e r l J or L e s s \ ^ than background 

SUSPENDED SOLIDS A f t e r C e n t r i f u g e ^ ' Z of t o t a l volume 

MOISTURE r"~""̂  Z VISCOSITY cp ( cent ipo i s es ) 

COMMENTS 

AMOUNT OF SAMPLE REMAINING 

ANALYST 



CUSTOMER 
WASTE CODE: CO 

DATE: Z /^-((f0 
-Ql- ~ D2M#*~ 

SOLIDIFICATION REQUIREMENTS 

KILN DUST TYPE M • WEIGHT OF WASTE MLS= Ô /*? ; 

WASTE/WATER RATIO __5c>_Z WASTE Z WATER 
RATIO FIGURES START 

FINISH 
TOTAL 

200 MLS KD= ?6<f-L G 
t S t o ^ MLS KD= ?^"7-̂  G 
V£.3> MLS KD= £7-7- G 

200 MLS KD 

KILN DUST TYPE 

1^1 
"G KD 

WEIGHT OF WASTE 

WASTE/WATER RATIO 
RATIO FIGURES START 

FINISH 
TOTAL 

Z WASTE 
MLS KD= 

' j iLS KD=~ 
"MLS KD=" 

_Z WATER 
| G 

G 
G 

200 MLS KD 154.0 G KD 

RATIO VOLUME INCREASE /•zr 

MLS=-

COMMENTS 

NEUTRALIZATION REQUIREMENTS 
STARTING SAMPLE VOLUME 
TITRANT USED: START FINISH MLS USED FINAL pH 

INDICATOR TYPE 

To get a pH o f 
i s needed f o r each 

a p p r o x i m a t e l y g a l l o n s o f 
o f was t e 

COMMENTS 

ANALYST 

C^c^O^Jkc^ DATE zU(b° 





AROMATIC VOLATILE ORGANICS 

EPA METHOD 8020 

Client Name: DAMES AND MOORE 

Client ID: BH-3 5'-7' 

Laboratory ID: 67161-011 Enseco ID: 67161 -011 

Matrix: Solid Sampled: 04/17/88 Received: 04/19/88 

Authorized: 04/19/88 Analyzed: 05/02/88 

Units (as Reporting 
Parameter Result received) Limit 

Benzene 5200 ug/kg 500 
Chlorobenzene N.D. ug/kg 500 
1,2-Dichlorobenzene N.D. ug/kg 500 
1,3-Dichlorobenzene N.D. ug/kg 500 
1,4-Dichlorobenzene N.D. ug/kg 500 
Ethylbenzene 26000 ug/kg 500 
Toluene 13000 ug/kg 500 
m-Xylene 17000 ug/kg 500 
o & p-Xylene(s) 90000 ug/kg 500 

N.D. = Not detected 

Reported by: Helmer Morse Approved by: Susan Brillante 

Sample: 67161-011 



'-~ Enseoo 

INORGANIC PARAMETERS 

Client Name: DAMES AND MOORE 

Client ID: BH-3 5'-T 

Laboratory ID: 67161-011 Enseco ID: 67161-011 

Matrix: Solid Sampled: 04/17/88 Received: 04/19/88 

Authorized: 04/19/88 

Parameter 

Oil 
Water 
Solids 

Result 

1.5 
14.0 
84.5 

Units 

% 

% 

Reporting 
Limit 

0.1 
0.1 
0.1 

Analytical 
Method Analyzed 

05/03/88 
05/03/88 
05/03/88 

N.D. = Not detected 

Approved by: Lindsay Breyer 

Sample: 67161-011 



METALS PARAMETERS 
EP1 TOXICITY METALS 

Client Name: DAMES AND MOORE 

Client ID: BH-3 11' 

Laboratory ID: 67161-012 Enseco ID: 67161-012 

Matrix: Solid Sampled: 04/17/88 Received: 04/19/88 

Authorized: 04/19/88 

Reporting Analytical 
Parameter Result Units Limit Method Analvzed 

Arsenic N.D. mg/L 0.1 200.7 05/02/88 
Barium 2.7 mg/L 0.005 200.7 05/02/88 
Cadmium N.D. mg/L 0.005 200.7 05/02/88 
Chromium N.D. mg/L 0.01 200.7 05/02/88 
Lead N.D. mg/L 0.05 200.7 05/02/88 
Mercury N.D. ug/L 1 245.1 04/29/88 
Selenium N.D. mg/L 0.02 7740 05/05/88 
Silver N.D. mg/L 0.005 200.7 05/02/88 

N.D. = Not detected 

Approved by: Will Pratt 

Sample: 67161-012 



EASTERN SLUDGE PIT 

SOIL/SLUDGE ANALYSES 

(SITE 4) 



SAMPU: OESCIUI'TION INFORMATION 
fo r 

Games and Moore 

Lab 10 Cl i ent [0 Matrix 
(Eastern Sludge P i t 

008144-0001-SA MESP-SL1 Sludge) SOIL 
008144-0002-SA MESP-Sol (Eastern Sludge Pit" SOIL 

Soils, 0.5 to 5.0 feet) 

Sampled Received 
Date Time Oate 

18 JAN 90 1S:00 20 JAN 90 
18 JAN 90 15:00 20 JAN 90 



r.enci-.i 1 I iiorij.iii , o 

C 1 i en 1; Name 
Cl ient 10: 
Lab ID: 
Mat r ix : 
Aii tho r i zed: 

Parameter 

Dames and Moore 
MESP-SL1 
008I44-0001-SA 
SOIL 
20 JAN 90 

Cyanide, Reactive 
Ignitability 
Oil and Grease 
pH 
Sulfide, Reactive 
Total Petroleum 

Hydrocarbons 

Result 

NO 
>160 
129000 

7.2 
ND 

13300 

Enseco ID: 1061809 
Sampled: 18 JAN 90 
Prepared: See Below 

Received: 
Analyzed: 

Units 

mg/kg 
deg. F 
mg/kg 
uni ts 
mg/kg 

mg/kg 

Reporting 
Limi t 

0.1 

100 

0.5 

50 

Analytical 
Method 

EPA/OSW NA 
1010/1020 NA 
9070 Mod. NA 
9045/ASTM NA 
EPA/OSW NA 

9070 NA 

20 JAN 90 
See Below 

Prepared Analyzed 
0 a t e Date 

23 JAN 90 
23 JAN 90 
24 JAN 90 
23 JAN 90 
23 JAN 90 

23 JAN 90 

Note o : This test is unreliable for 
non-aqueous l i q u i d . 

NO = Not detected 
NA = Not applicable 

Reported By: Ron Maiorana 

any sample other than a 

Approved By: Kimberly Conroy 



Mc La 1s 

EP Tox i c i l y Leachate 

Client Name: Dames and Moore 
Client 10: MESP-SL1 
Lab 10: 000114 -0001-SA Enseco 10: 1064809 
Matrix: SOIL Sampled: 18 JAN 90 Received : 20 JAN 90 
Authori zed: 20 JAN 90 Prepared: See Below Analyzed : See Below 

Result 
Reporting Analytical Prepared Analyzed 

Parameter Result Units Limit Method Oate Date 

Arsenic NO mg/L 0.1 6010 24 JAN 90 25 JAN 90 
Barium 0.10 mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Cadmium NO mg/L O.OOS 6010 24 JAN 90 25 JAN 90 
Chromium NO mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Lead 0.18 mg/L 0.05 6010 24 JAN 90 25 JAN 90 
Silver ND mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Mercury ND mg/L 0.002 7470 24 JAN 90 25 JAN 90 
Seleni um ND mg/L 0.05 7740 24 JAN 90 25 JAN 90 

NO = Not detected 
NA = Not app]icable 

Reported By: Fred Velasquez Approved By: Kimberly Conroy 



•enseco 

SAMPLE DESCRIPTION INFORMATION 
For 

Dames and Moore 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

009523-0001-SA ESP-Soil SOIL 05 MAY 90 04:00 08 MAY 90 



I I ISO 

Genera I 1 norqan i cs 

Client .'.'3:7,-2: Denies and Moore 
Cllent :0: H£S?-Sol 
Lab 10: 003144 -0002-SA Enseco 10 : 1064010 
Matrix: SOIL Sampled : 10 JAN 90 Received : 20 JAN 90 
Authorized: 20 JAN 90 Prepared : See Below Analyzed : See Bel ow 

Result 
Reporting Analytical Prepared Analyzed 

Parameter Result Units Limi t Method Oate Oate 

Cyanide. Reactive ND mg/kg 0.1 EPA/OSW NA 23 JAN 90 
Ignitabii ity >160 deg. F -- 1010/1020 NA 23 JAN 90 
Oil and Grease 20300 mg/kg 100 9070 Mod. NA 24 JAN 90 
PH 7.7 uni ts -- 9045/ASTM NA 23 JAN 90 
Sulfide. Reactive NO mg/kg 0.5 EPA/OSW NA 23 JAN 90 
Total Petroleum 

mg/kg EPA/OSW 

Hydrocarbons 2560 mg/kg 50 9070 NA 23 JAN 90 

Note c : This test is unreliable for any sample other than a 
non-aqueous liquid. 

ND = detected 
NA = appl icabie 

Repor-.e: By: Ron Maiorana Approved By: Kimberly Conroy 



Cl ien t Name: 
C l i en t ID: 
Lab ID: 
M a t r i x : 
Authori zed: 

Benzene, Toluene, Ethyl Benzene and Xylenes (BTX) 

Method 8020 

•^Lnseco 

Dames and Moore 
ESP-Soil 
009523-0001-SA 
SOIL 
15 MAY 90 

Enseco ID: 1075792 
Sampled: 

Prepared: 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

05 MAY 90 Received: 08 MAY 90 
NA Analyzed: 16 MAY 90 

Wet wt Reporting 
Result Units Limi t 

ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 50 
ND ug/kg 100 

ND = Not detected 
NA = Not applicabie 

Reported By: Janet Heida Approved By: Kim Z i l i s 



.11S< 

C 1 i cnL Name: 
Cl i o n t ID: 
Lab (0 : 
M a t r i x : 
A u t h o r i zed: 

Dames and Moore 
MESP-So I 
008144-0002-SA 
SOIL 
20 JAN 90 

Mela 1s 

P loxicUy Leacliate 

Enseco 10: 1064810 
Sampled: 18 JAN 90 
Prepared: See Below 

Received: 20 JAN 90 
Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Oate 

Arsenic ND mg/L 0.1 6010 24 JAN 90 25 JAN 90 
Bari um 1.6 mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Cadmi um ND mg/L 0.005 6010 24 JAN 90 25 JAN 90 
Chromium NO mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Lead NO mg/L 0.05 6010 24 JAN 90 25 JAN 90 
Silver ND mg/L 0.01 6010 • 24 JAN 90 25 JAN 90 
Mercury ND mg/L 0.002 7470 24 JAN 90 25 JAN 90 
Selenium NO mg/L 0.05 7740 24 JAN 90 25 JAN 90 

NO = Not detected 
NA = Not applicabie 

Reported By: Fred Velasquez Approved By: Kimberly Conroy 



-- Enseco 
ANALYTICAL RESULTS FOR TOTAL CHROM'" : :';:/\U.{ ORGANICS 

Client Name: DAMES AND MOORE 
Client ID: BH-26 (Eastern Sludge Pit 

Laboratory ID: 67196-006 
Matrix: Waste Sampled: 
Authorized: 04/22/88 Prepared: 

Sludge) 

Enseco ID: 67196-006 
04/21/88 Received: 04/22/88 
04/27/88 Analyzed: 04/29/88 

Detection 
Value Units Li mi t 

Total Chromatographable Organics 
I n i t i a l Boiling Point* 

130,000,000 ug/kg 170,000 Total Chromatographable Organics 
I n i t i a l Boiling Point* 170 °C -
Final Boiling Point* 500 °C -

Gasoline ND ug/kg 1,400,000 
Stoddard Solvent ND ug/kg 1,400,000 
Jet Fuel ND ug/kg 1,400,000 
Kerosene ND ug/kg 1,400,000 
Diesel ** ug/kg 1,400,000 
Motor Oil ND ug/kg 17,000,000 

The i n i t i a l and final boiling points define the range of compounds 
detected. The method is capable of detecting compounds between 100°C and 
500°C. 

Primary components of this product were detected in the sample. Due to 
the overall complexity of the chromatogram, reliable identification of 
this product cannot be achieved. 



METALS PARAMETERS 
TOTAL METALS 

Client Name: DAMES A N D MOORE 

Client ID: BH-26 

Laboratory ID: 67196-006 Enseco ID: 67196-006 

Matrix: Waste Sampled: 04/21/88 Received: 04/22/88 

Authorized: 04/22/88 

Units (as Reporting Analytical 
Parameter Result received) Limit Method Analyzed 

Arsenic 9.0 mg/kg 0.6 7060 05/06/88 
Barium 63 mg/kg 0.5 6010 04/29/88 
Cadmium N.D. mg/kg 0.5 6010 04/29/88 
Chromium 12 mg/kg 1 6010 04/29/88 
Lead 98 mg/kg 5 6010 04/29/88 
Mercury N.D. ug/kg 50 7471 04/29/88 
Selenium N.D. mg/kg 0.2 7740 05/05/88 
Silver N.D. mg/kg 0.5 6010 04/29/88 

N.D. = Not detected 

Approved by: Will Pratt 

Sample: 67196-006 



INORGANIC PARAMETERS 

Client Name: DAMES AND MOORE 

Client ID: BH-26 

Laboratory ID: 67196-006 Enseco ID: 67196-006 

Matrix: Waste Sampled: 04/21/88 Received: 04/22/88 

Authorized: 04/22/88 

Parameter 

Oil 
Water 
Solids 

Result 

51.3 
9.0 

39.7 

Vpjts 

% 
% 
% 

Reporting 
Limit 

0.1 
0.1 
0.1 

Analytical 
Method Analyzed 

05/03/88 
05/03/88 
05/03/88 

N.D. = Not detected 

Approved by: Lindsay Breyer 

Sample: 67196-006 



COMPOSITE SURFICIAL SLUDGE/SOIL 

(SITES 1,2 AND 3) 



A L C O M M E R C I A L T E S T I N Q & E N G I N E E R I N G C O . 
GENERAL ornce$; 1918 SOUTH HIGHLAND Ave., auir f 210 a, LOMSAKD. ILLINOO aoi<a * (70s) 95J-9100 

MwntXf 0< irw 90.8 Group lS«i«W QfWato at «uvi«Mt| 

PLEAM AODHBM AU COMfiep-QNOENOa TO. 
m OflCHARO ST„ QOI.DSN, CO 8M01 

TlXCHONS: (KM) 

Conservation Services Inc. 
777 Wast 62nd Avenue 
Denver/ Colorado 80216 

Attention: Mr. Mark A. Molen 

Date: July 11, 1990 
IAD #97-129*80-01 
Received: 07/05/90 

Material! O i l (Surficial Sludge, Sites 1,2,3) 

Procedure: EP Toxicity per EPA Reference S-W-846, ytit Methods for 

Evaluating ff9U4 Waqfraj. 
Roaults: KP Toxicity results are reported as milligrams per l i t e r , 

(MQ/h), on an extract basis. 

The weight of the sample prepared for the analysis ia re­
ported in gran* (gm). 

The volume of 0.5N acetia acid required for the pH ad~ 
juatment of the extract i s reported in milliliters (al). 

The volume of da-ioniz«d watar added and final volume of 
the extract are also reported in milliliters (ml). 

The i n i t i a l and final pH values of each extract are 
reported directly. 

If you have any questions concerning these results, please feel free 
to c a l l . 

8yr£n C. Caton 
Laboratory Manefler 

dld/cai9880 

OVifl V) BRANCH STRATtOlCALLY IOCATE0 IN PRINCIPAL COAL WNlNO AREAS. 
TIDJWATtfl ANO QftSAT LAKES PORTS, ANO RIVM lOAOING PACIUTIE8 



Conaarvation Services Inc. 
IAD #97-129880-01 
July 11. 1990 
Page 2 

HP Toxic Extract Klemente 

rarametar 03847 

Aracnic, Aa <0.2 
Bur .-turn. Ba 0.03 
Cadmium, Cd <0.01 
Chromium, Cr <0.02 
Lead, Pb <0.05 
Mercury, Ha <0.0002 
Selenium, Se <0.2 
Silver, Ag <0.01 

Sample Weight 100.0 

Volume of 0.5N Acetic Acid 
required for pH adjustment 0 

Voluro* of deionixed water 

added to the extract 2,000 

Final volume of the extraat 2,000 

I n i t i a l pH 4.3 
Final pH 

C O M M E R C I A L T t O T I N q Ot I N O I N B C R l N a C O . 

Orijiojl COPY W»tefm«r!i<ci 
For Vou< rro<ffcilon 



CONSKRVATIOH SERVICES, INC. LABORATORY WORtSUEET 

COSTOHERj ROCKY MTN- CONST. CONTACT: 
UA.STE CODE: CO-01- -G3 847 MANIFEST NO. :_ 
K.EC1EVED: DATS 7-3-90 TIHE VQLUHE_ 

PHYSICAL STATE (top Co bottom 1 2 3 4) 1LIQUID1-0 X SOLID , X 
OIL X SLUDGE X 2 OTHER oily flludga 99%~ 

light brown/ 

DESCRIPTION COLOR brown, OD0& mild LOOK . 

DENSITY 9.86 [] lb/cu.yd frl lb/gal (J g/cc 

MISCIBILITY Miacible in waterl £1 yes 11 ao 

SOLUBILITY Soluble in water? U very U sl i g h t fcl none 

IGNITABILITY XLEL At °F 

CLOSED CUP FLASH POINT ^ 1 3 0 °F 

CORROSIVITY INITIAL pH 7 - 5 ( 1 • 0 X sample aolution) 

REACTIVITY Any reactions uith (I AIR (J WATER (. J KILN DUST 

ACID ADJUST: 20 ml of a 1.0 X sample solution 
took 1-0 ol of 10Z HCl, f i n a l pU 2.0 
REACTIONS non$ • 

BASE ADJUST: 20 nl of a 1.01 aaaple eolation 
took i«0 ol of 10* NaOH, f i n a l pH 12.5 
REACTIONS none [ _ _ _ _ _ 

SULFIDES Spot test (Jpositive Unegative QUANTITATIVE -

CYANIDES QUANTITATIVE ~ AHKOHIA QUANTITATIVE^ 

CHLORIDES Spot test IJv'ery I J a l i g h t tlnone 

RADIOACTIVITY GreaCerll or Leafl(i than background 

SUSPENDED SOLIDS After Centrifuge - X of total volune 

KOISTURE X VISCOSITY cp (centipoiaes) 

COMMENTS • Sludge liqui£i«g during flashpoint test heattnp. 
A. composite of the 3 tamples submitted was used for this analvs i 8 j 

and the outside lab work. . 
AMOUNT OF SAMPLE REMAINING \ qt. 

ANALYST Q j ^ i y ^ J U ^ DATE 7-10-90 

1 



CUSTOMER R 0 C K Y M T N " C ° N S T - DATE: 
WASTE CODE : CO-0 1- - 03 64 7 

SOLIDIFICATION REQUIREMENTS 

KILN OUST TYPE M.M. WEIGHT OF WASTE 45 MLS-53.2 grams 

WASTE/WATER RATIO _ _ _ _ _ X WASTE 55. * WATER 
RATIO FIGURES START: 200 MLS KD" * , G 

FINISH'. -..1,:n* A < M L S K D " G 

TOTAL: H O . 4 3 M L S KD- fr4 . 0 G 

264.2 
200 MLS KD = ICSCJr-l KP 151-55 

x 200.2 g. dust l e f t 
KILN DUST TYPE WEIGHT OF WASTE MLS=» 

WASTE/WATER RATIO X WASTE % WATER 
RATIO FIGURES START: MLS KD- G 

FINISH: MLS KD- G 
TOTAL : MLS RD- G 

200 MLS KQ - 154.0 G KP x* 
x 

RATIO °'5 VOLUME INCREASE 1'25 

COMMENTS 

NEUTRALIZATION REQUIREMENTS 
STARTING SAMPLE VOLUME 
TITRANT USED: START FINISH MLS USED FINAL pH 

INDICATOR TYPE 

To get a pH of approximately gallona of 
ia needed f o r each of waste. 

COMMENTS 

ANALYST 1 ^ > / ^ C V W 2 M ^ DATE 7/11/90 

2 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

127 SOUTH 500 EAST, SUITE 300, SALT LAKE CITY, UTAH 84102-1959 (801) 521-9255 

August 13, 1990 

O i l Conservation D i s t r i c t 
State Land O f f i c e B u i l d i n g 
P.O. Box 2088 
Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

A t t e n t i o n : Mr. W i l l i a m Olson 

Dear B i l l : 

Enclosed i s a copy of "Status Report Remediation Work and Round 4 Long-Term 
Ground Water Q u a l i t y M o n i t o r i n g Data Results f o r Maverik Refinery Tank Farm." 

I f you have any questions, please do not h e s i t a t e to contact me. 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Senior Hydrogeologist 

PF0/TDV:fl 

cc: Mr. Will iam C a l l 
Mr. Vince Memmott 
Mr. Dave Tomko 
Mr. Lev i Todd 

AUG 1 6 }99(3 

OIL CONSERVATION DIV. 
SANTA FE 

OFFICES WORLDWIDE 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

POST OFFICE BOX 208B 
STATE LAND OFFICE BUILDING 

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

August 13, 1990 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-918-402-339 

Terry D. Vandell 
Dames and Moore 
127 South 500 East, Suite 300 
Salt Lake C i t y , Utah 84102 

RE: SOIL/SLUDGE DISPOSAL PLAN 
MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 

Dear Ms. Vandell: 

The New Mexico O i l Conservation D i v i s i o n (OCD) has completed review 
of the J u l y 26, 1990 "SOIL/SLUDGE DISPOSAL" proposal submitted by 
Dames and Moore f o r the Maverik Country Stores, Inc. Refinery and 
Tank Farm i n K i r t l a n d , New Mexico. The OCD approves of Dames and 
Moores proposal f o r removal of contaminated s o i l from the eastern 
sludge p i t and tank farm area w i t h the f o l l o w i n g changes and 
cond i t i o n s as agreed d u r i n g conversations between OCD and Dames and 
Moore on August 9, 1990: 

1) The OCD w i l l allow disposal of contaminated s o i l s a t the 
Envirotech Solids Disposal F a c i l i t y south of Bloo m f i e l d , 
New Mexico. 

2) Sludge from the eastern sludge p i t w i l l not be taken to 
the Envirotech Solids Disposal F a c i l i t y . Dames and Moore 
w i l l t r a n s p o r t the sludge t o CSI f o r proper d i s p o s a l . 

3) The d e f i n i t i o n of sludge from the eastern sludge p i t w i l l 
i nclude a four inch b u f f e r of s o i l surrounding the 
ph y s i c a l l i m i t of the sludge. 



4) Contaminated s o i l s from the bottom of each excavated area 
w i l l be sampled and submitted for appropriate laboratory-
analyses to determine i f further remediation i s required. 

5) A l l s o i l s above the following contaminant levels, 
determined by laboratory analysis, w i l l be remediated: 

I f the sum of a l l detected aromatics i s greater than 
50 part per m i l l i o n (ppm), or the benzene 
concentration i s greater than 10 ppm. 

I f the concentration of t o t a l petroleum hydrocarbons 
is greater than 100 ppm. 

I f the concentration of any heavy metals are greater 
than o n e - f i f t h of RCRA EP toxic levels. 

6) Clean f i l l w i l l be used fo r a l l b a c k f i l l i n g of excavated 
areas. 

7) Soil samples w i l l be taken from the excavated areas p r i o r 
to b a c k f i l l i n g to confirm that remediation levels have 
been attained. 

8) A report w i l l be submitted to OCD upon completion 
documenting remediation performed including the l i m i t s 
of the excavated areas, volumes excavated, transportation 
manifests, a l l laboratory analyses performed and any 
other pertinent information. 

OCD approval of the soil/sludge disposal remediation plan does not 
l i m i t remediation to the areas proposed i f other areas of 
contaminated s o i l related to r e f i n e r y a c t i v i t i e s are i d e n t i f i e d 
during future investigations. 

Please be advised that OCD approval of the soil/sludge remediation 
plan does not relieve you of l i a b i l i t y which may be actionable 
under any other laws and/or regulations. I f you have any questions 
please c a l l me at (505) 827-5885. 

William C. Olson 
Hydrogeologist 

WCO 

xc: William Call, Maverik Country Stores, Inc. 
Frank Chavez, OCD Aztec D i s t r i c t Office 
Dave Tomko, EID Farmington 
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STATE OF 
NEW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

Time 

112,0 
Date / , / 

Hi fid 
Oriqinatinq Party Other Parties 

B',11 $U - Dd) f,,k f. 
V<fo/) JTZI- yi..rs-

\ 

C 

.a, l l ^ T ^ i t j ' /-I 
/ 

TJZ 

J^4'oryv^ \\&~ \{^ j j c j ^ L/Jl prey!' J„ l^yjL- rcu^Uj^ u-Pi{,k^ (^QV^ILJ J^TclP 

Conclusions or Agreements 

Ly I ^ J f r l / i -

Distr ibut ion Signed / 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

127 SOUTH 500 EAST, SUITE 300, SALT LAKE CITY, UTAH 84102-1959 (801) 521-9255 

J u l y 26, 1990 

State Land O f f i c e B u i l d i n g , Room 206 
O i l Conservation D i v i s i o n 
310 Old Sante Fe T r a i l 
Santa Fe, NM 87501 OIL CONSERVATION DIV. 

SANTA FE 

JUL 2 7 1990 

A t t e n t i o n : Mr. W i l l i a m Olson 

Subject: Soil/Sludge Disposal At 
Maverik Country Stores, Inc. Tank 
Farm, K i r t l a n d , New Mexico 

Dear B i l l : 

As per our telephone conversation of J u l y 24, 1990, enclosed are the labor­
atory a n a l y t i c a l data f o r the contaminated s o i l and sludge from crude o i l (the 
eastern sludge p i t ) and from f u e l o i l (northern p a r t o f s i t e ) from the Maverik 
Country Stores, Inc. Tank Farm i n K i r t l a n d , New Mexico. The a n a l y t i c a l data 
i n d i c a t e t h a t n e i t h e r the s o i l s or sludges are EP t o x i c w i t h respect to metals 
l e a c h a b i l i t y , r e a c t i v i t y , i g n i t a b i l i t y and/or c o r r o s i v i t y (See Attachments 1 and 
2 and Figure 1 ) . 

With respect to your concern over the o r i g i n of the sludge i n the eastern 
sludge p i t , according to Vince Memmott (previous engineer o n - s i t e a t the Maverik 
K i r t l a n d Tank Farm), and as s t a t e d i n a January 1987 l e t t e r response t o A l l y n M. 
Davis, EPA-Dallas, Texas from Mr. Wil l i a m C a l l , sludge was cleaned from the 
bottom of the crude tank i n the mid-1970's and a small p i t was dug southeast of 
the tank where the sludge was then deposited and where i t s t i l l remains. I n 
a d d i t i o n , t h i s l e t t e r response also addressed EPA's p r i o r concern regarding any 
hazardous wastes t h a t may have been generated at the f a c i l i t y (e.g. API separator 
sludge, slop o i l , emulsion s o l i d s , corrosive waste, a d d i t i v e s , e t c . ) . The 
response from Mr. W i l l i a m C a l l was " No RCRA regulated hazardous wastes have been 
generated a t the r e f i n e r y . " 

As you are aware, Maverik Country Stores, Inc. would l i k e to dispose of 
t h i s m a t e r i a l a t the Thri f t w a y Refinery Disposal S i t e as soon as possible i n 
order to complete o f f - s i t e disposal p r i o r to September 25, 1990, the e f f e c t i v e 

OFFICES WORLDWIDE 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

Mr. W i l l i a m Olson 
Ju l y 26, 1990 
Page -2-

date of EPA-TC r e g u l a t i o n s . We th e r e f o r e appreciate your t i m e l y c o n s i d e r a t i o n 
i n the review and approval of such disposal to the T h r i f t w a y Refinery Disposal 
S i t e . I f you have any questions regarding the enclosed i n f o r m a t i o n , please do 
not h e s i t a t e to contact us at (801) 521-9255. 

Very T r u l y Yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Senior Hydrogeologist 

PFO/fl 

cc: 
Mr. W i l l i a m C a l l , With Attachments 
Mr. Vince Memmott, With Attachments 



H MONITOR WELL LOCATION 

B NEW MONITORING WELL LOCATION 

REFINERY SLUDGE. TO BE REMOVED 

COMPONENTS OF REMEDIATION/STABILIZATION PLAN 

No. 1 PPE DITCH FLOWS (COMPLETED) 
No. 2 REMOVE SLUDGE (TO BE COMPLETED: 1990) 
N a 3 CONSTRUCTED/BACK FLLED NTERCEPTOR TRENCH 

(COMPLETED) 
No. 4 TWO (2) MONITOR WELLS (COMPLETED) 
N a S SLURRY WALL (COMPLETED) 
No. 6 SIX ADDITIONAL MONITOR WELLS (TO BE NSTALLED; 1990) 

(TOTAL NUMBER OF MONITOR WELLS = 11) 

1 ^ 

R E F I N E R Y 
II t 

GROUND WATER 
STABILIZATION PLAN 
MAVERK REFINERY STUDY AREA 

KRTLAND, NEW MEXICO 
JULY, 1990 

Dames & Moore 

FIGURE 1 





ATTACHMENT 1 

ANALYTICAL RESULTS OF EASTERN SLUDGE PIT SOILS 
AND SLUDGE, 

CONDUCTED BY ENSECO LABORATORY 
FOR DAMES & MOORE 
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A CO-1MINC1 C W " ( 

SAMPLE DESCRIPTION INFORMATION 
for 

Dames and Moore 

Sampled Received 
Lab ID Client ID Matrix Date Time Date 

009523-0001-SA ESP-Soil SOIL 05 MAY 90 04:00 08 MAY 90 



Benzene, Toluene, Ethyl Benzene and Xylenes (BTX) 

Method 8020 

^Enseco 
A C O ' I I M I I M G C ' J n l - " " < 

Client Name: Dames and Moore 
Client ID: ESP-Soil 
Lab ID: 009523-0001-SA 
Matrix: SOIL 
Authorized: 15 MAY 90 

Parameter 

Benzene 
Toluene 
Ethyl benzene 
Xylenes (total) 

Enseco ID: 1075792 
Sampled: 05 MAY 90 
Prepared: NA 

Result 

ND 
ND 
ND 
ND 

Received: 08 MAY 90 
Analyzed: 16 MAY 90 

Wet wt. Reporting 
Units Limit 

ug/kg 50 
ug/kg 50 
ug/kg 50 
ug/kg 100 

ND = Not detected 
NA = Not applicabie 

Reported By: Janet Heida Approved By: Kim Zilis 



SAMPLE DESCRIPTION INFORMATION 
For 

Dames and Moore 

Lab ID Client ID 

008144-0001-SA MESP-SL1 
008144-0002-SA MESP-Sol 

Matrix 

SOIL 
SOIL 

Sampled 
Oate Time 

Received 
Oate 

18 JAN 90 15:00 20 JAN 90 
18 JAN 90 15:00 20 JAN 90 



Metals 

EP Toxicity Leachate 

Client Name: Dames and Moore 
Client ID: MESP-SL1 
Lab ID: 008144 -0001-SA Enseco ID : 1064809 
Matrix: SOIL Sampled : 18 JAN 90 Received : 20 JAN 90 
Authorized: 20 JAN 90 Prepared : See Below Analyzed . See Below 

Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

Arsenic ND mg/L 0.1 6010 24 JAN 90 25 JAN 90 
Barium 0.10 mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Cadmium ND mg/L 0.005 6010 24 JAN 90 25 JAN 90 
Chromium ND mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Lead 0.18 mg/L 0.05 6010 24 JAN 90 25 JAN 90 
Silver ND mg/L 0.01 6010 24 JAN 90 25 JAN 90 
Mercury ND mg/L 0.002 7470 24 JAN 90 25 JAN 90 
Selenium ND mg/L 0.05 7740 24 JAN 90 25 JAN 90 

ND = Not detected 
NA = Not applicabie 

Reported By: Fred Velasquez Approved By: Kimberly Conroy 



General Inorgani cs 

Ens 

C l i e n t Name: Dames and Moore 
C l i e n t ID: MESP-SL1 
Lab ID: 008144-0001-SA 
M a t r i x : SOIL 
A u t h o r i z e d : 20 JAN 90 

Parameter Result 

Cyanide, Reactive ND 
Ig n i t a b i l i t y >160 
Oil and Grease 129000 
pH 7.2 
Sulfide, Reactive ND 
Total Petroleum 

Hydrocarbons 13300 

Enseco ID: 1064809 
Sampled: 18 JAN 90 

Prepared: See Below 

Uni ts 

mg/kg 
deg. F 
mg/kg 
uni ts 
mg/kg 

mg/kg 

Reporting 
Limit 

0.1 

100 

0.5 

50 

Analytical 
Method 

Received: 20 JAN 90 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

23 JAN 90 
23 JAN 90 
24 JAN 90 
23 JAN 90 
23 JAN 90 

23 JAN 90 

EPA/OSW NA 
1010/1020 NA 
9070 Mod. NA 
9045/ASTM NA 
EPA/OSW NA 

9070 NA 

N O t G ° : l o l \ ^ l L l S ^ n r e y ^ e f ° r a n y s a m P ] e o t h e r than a non-aqueous l i q u i d . 

ND = Not de tec ted 
NA = Not a p p l i c a b i e 

Reported By: Ron Maiorana ftpproved B y ; K ^ b e r l y C o n r Q y 



Mela Is 

EP Toxicity Lead,ate 

Ens* 

Client Name: 
Client ID: 
Lab ID: 
Matri x: 
Authori zed: 

Dames and Moore 
MESP-Sol 
008144-0002-SA 
SOIL 
20 JAN 90 

Enseco ID: 1064810 
Sampled: 18 JAN 90 Received: 
Prepared: See Below Analyzed: 

Reporting Analytical 

20 JAN 90 
See Below 

Prepared Analyzed 
Parameter Result Units Limi t Method Date Date 

Arsenic ND mg/L 0 .1 6010 24 JAN 90 25 JAN 90 
Bari um 1.6 mg/L 0 .01 6010 24 JAN 90 25 JAN 90 
Cadmi um ND mg/L 0 .005 6010 24 JAN 90 25 JAN 90 
Chromi um ND mg/L 0 .01 6010 24 JAN 90 25 JAN 90 
Lead ND mg/L 0 .05 6010 24 JAN 90 25 JAN 90 
Silver ND mg/L 0 .01 6010 24 JAN 90 25 JAN 90 
Mercury ND mg/L 0 .002 7470 24 JAN 90 25 JAN 90 
Seleni um ND mg/L 0 .05 7740 24 JAN 90 25 JAN 90 

ND = Not detected 
NA = Not applicable 

Reported By: Fred Velasquez Approved By: Kimberly Conroy 



General Inorganics 

Client Nar.e: Dames and Moore 
Client ID: HESP-Sol 
Lab ID: 008144 -0002-SA Enseco ID : 1064810 
Matrix: SOIL Sampled : 18 JAN 90 Received : 20 JAN 90 
Authorized: 20 JAN 90 Prepared : See Below Analyzed : See Below 

Result 
Reporting Analytical Prepared Analyzed 

Parameter Result Units Limi t Method Date Date 

Cyanide, Reactive ND mg/kg 0.1 EPA/OSW NA 23 JAN 90 
Ignitabii ity >160 deg. F -- 1010/1020 NA 23 JAN 90 
Oil and Grease 20300 mg/kg 100 9070 Mod. NA 24 JAN 90 
pH 7.7 uni ts 9045/ASTM NA 23 JAN 90 
Sulfide, Reactive ND mg/kg 0.5 EPA/OSW NA 23 JAN 90 
Total Petroleum 

mg/kg EPA/OSW 

Hydrocarbons 2560 mg/kg 50 9070 NA 23 JAN 90 

Note c : This test is unreliable for any sample other than a 
non-aqueous liquid. 

ND = :>;; detected 
NA = N:; applicabie 

Report- By: Ron Maiorana Approved By: Kimberly Conroy 



ATTACHMENT 2 

ANALYTICAL RESULTS OF FUEL OIL TANK BOTTOM SLUDGE 
CONDUCTED BY COMMERCIAL TESTING & ENGINEERING COMPANY 

FOR CONSERVATION SERVICES, INC. DISPOSAL SITE 



l A ^ - T E S T I N O ck E N G I N E E ^ I C O M M E R C I A L T E S T I N G ck E N G I N E E R I N G C O . 
G£N£RAL OmCC$: 1918 SOUTH HIGHLAND AVE., 8UIT£ 210-0, UJMSArlD, ILLINOIS 801-43 ' (708) 9M-9JOO 

MttrtMr ct m 808 Group (tocM Oafcrfato at Stivtwc,) 

PLEAS I A0DHB84 ALL COMSaPOH&eHOS TO. 
4M ORCHARD ST., OOLDSN, CO 8M01 

TILPHONfi: ftti) *7*-»«1 
(•AX; (io*) ni-im 

Conservation Services Inc. Date: July 11, 1990 
777 Wait 62nd Avenue IAD #97-129*80-01 
Denver/ Colorado 80216 Received: 07/05/90 

Attention: Mr. Mark A. Mol«n 

Material: Oil 

Procedure: EP Toxicity per EPA Reference SW-846, Teat Methods for 
Evaluating Solid Wastes. 

Results: KP Toxicity reaulta are reported as milligram! per li t e r , 
(mg/L)/ on an extract basis. 

The Height of the aample prapared for the analysis ia re­
ported in grans (gtn). 

The volume of 0.5N acetic acid reauirad for the pH ad­
justment of the extract ia reported in milliliters (ml). 

The volume of da-loniz«d watar addad and final voluna of 
the extract are also reported in milliliters (ml). 

The i n i t i a l and final pH values of each extract are 
reported directly. 

If you hava any questions concerning these results, please feel free 
to c a l l . 

0**. C. 
Byip6n C. Caton 
Laboratory Manager 

dld/Cfli9880 

OV«fl 40 BRANCH LA40KAT0AIS8 STftATSQlCALLY IOCATE0 IN PRINCIPAL COAL AREAS. 
TIDJWATM AND ORSAT LAKE8 PORTS, ANO RIVCA LOADING PAClLtTieS 



CONSERVATION SERVICES, I N C . 
2090 E . 1 0 4 t h Avenue 
D e n v e r , CO 80233 
(303) 2 8 0 - 9 3 3 6 
FAX 280 -9348 

FAX TRANSMITTAL MEMO 

TO: L&<J*> V o o^i 

COMPANY: 1 ' - f t turO 

DEPARTMENT: 

FAX i i t- %oh S - ^ l - 0 3 fro 

NUMBER OF PAGES: S~ 

FROM; tj\V<~ S A ^ ^ S , 

MESSAGE: 



Conservation Services Inc. 
IAD #97-129880-01 
July 11, 1990 
Paga 2 

BP Toxic Extract Elements 

P.arflfflQUr 03847 

Arsenic, As <0.2 
Bur iv im, Ba 0 . 0 3 
Cadmium, Cd <0.01 
Chromium, Cr <0.02 

Laid, Pb <0.05 
Mercury, Hg <0.0002 
Selenium, Se <0.2 
Silver, Ag <0.01 

Sample Weight 100.0 

Volume of 0.5N Acetic Acid 
required for pH adjustment 0 

Volum* of deionized water 

added to the extract 2,000 

Final volume of the extraat 2,000 

In i t i a l pH 4.3 
Final pH 4.4. 

Original Copy Waiermarlitci 
For Your f*ro(tfc<ion 

C O M M E R C I A L T t B T l N Q St K N g i N B E B I N Q C O 



CONSKRVAriON^ERVICES , INC. LABORATORY WORKSHEET 

CUSTOHER* ROCKY MTN . CONST- CONTACT: 
WASTE CODS: CO-01- -03847 MANIFEST NO.:_ 
K.ECIEVED: DATE 7-3-90 TIHE VOLUME 

PHYSICAL STATE (top Co bottom 1 2 3 4) ILLIQUID 1-0 X SOLID ,^ X 
OIL X SLUDGE X 2 OTHER oily aludg<T99T~ 

light b rown/ 
DESCRIPTION COLOR brown, ODOR mild LOOK . 

DENSITY 9.86 l ) lb/cu.yd frl lb/gal (J g/cc 

HISCIBILITY Miacibla in water? yes 11 no 

SOLUBILITY Soluble in watar? U very [] s l i g h t frl none 

IGNITABIHTY %LEL at " °F 

CLOSED CUP f LASH POINT ? 1 3 0 °F 

CORROSIVITY INITIAL pH 7 - 5 ( 1 , 0 X sample solution) 

REACTIVITY Any reactions with (1 AIR [J WATER IJ KILN DUST 

ACID ADJUST: 20 ml of a 1.0 X sample solution 
took 1•0 ml of 10% HCl, f i n a l pE 2.0 
REACTIONS none -

BASE ADJUST: 20 a l of a 1.03 sample solution 
took 1«0 ral of 10X NaOH, f i n a l ptt 12.5 
REACTIONS "one • 

SULFIDES Spot test (]po«itive Unegative QUANTITATIVE^; 

CYANIDES QUANTITATIVE ~ AMMONIA QUANTITATIVE^ 

CHLORIDES Spot teat ljv«ry I J a l i g h t tlnone 

RADIOACTIVITY GreaCerll or L e i a l i than background 

SUSPENDED SOLIDS After Centrifuge - X of total volume 

MOISTURE X VISCOSITY cp (ce a t i p o i s e s ) 

COHKENTS Sludge Liqulfciaa during flashpoint test heatlne. 
A composite of the 3 samplce submitted was used for thia analvsi a 

and the outside labwork. 
AMOUNT OF SAHPLE REMAINING % qt . 

ANALYST C ( S I . % C r ^ J U ^ DATE 7-10-90 

1 



CUSTOMER: R 0 C ^ Y M T N - C O N S T - DATE; 7-11-90 
WASTE CODE: CO-01- -Q364? 

SOLIDIFICATION REQUIREMENTS 

KILN DUST TYPE M.M. WEIGHT OF WASTE 45 MLS-53.2 grams 

WASTE/WATER RATIO 4 5 X WASTE 55 I WATER 
RATIO FIGURES START: 200 MLS K D"-~~ *7' G 

FINISH: 1^ n ' w t H L S KD- ' 2~G 
TOTAL: ~ ' 4 8' 4 }MLS KD- fi4,Q G 

264.2 
200 MLS KD = •3^JC-JC KD x=» 151.55 

x 200.2 g. dust l e f t 

KILN DUST TYPE WEIGHT OF WASTE MLS = 

WASTE/WATER RATIO X WASTE X WATER 
RATIO FIGURES START: MLS KD- G 

FINISH: MLS KD- C 
TOTAL: MLS KD- G 

200 MLS KD « 154.0 G KD x* 
x 

RATIO 0 , 5 VOLUME IMCREASE 1 - 2 5 

COMMENTS 

NEUTRALIZATION REQUIREMENTS 
STARTING SAMPLE VOLUME 
TITRANT USED: START FINISH MLS USEtr FINAL pH 

INDICATOR TYPE 

To get a pH of approximately g a l l o n s of 
is needed f o r each of waate. 

COMMENTS 

ANALYST ( l $ ~ t y ) Q s u J b ^ DATE 7 / 1 1 / 9 0 

2 



STATE QF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 20S8 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(5051 B27-5800 

GOVERNOR 

J u l y 26, 1990 

Mrs. William Walker 
P.O. Box 252 

K i r t l a n d , New Mexico 87417 

Dear Mrs. Walker: 
On June 19, 1990, the New Mexico O i l Conservation D i v i s i o n (OCD) 
c o l l e c t e d a water sample from a pond on your property which 
receives surface water from the Westside I r r i g a t i o n D i t c h when your 
a l f a l f a f i e l d s are i r r i g a t e d . The water was sampled because you 
were concerned t h a t petroleum hydrocarbons r e l a t e d to the Caribou 
Four Corners/Maverik Country Stores Refinery i n K i r t l a n d , New 
Mexico were present i n the pond. 

Water from the pond was analyzed f o r aromatic and halogenated 
v o l a t i l e organics which are c o n s t i t u e n t s of petroleum products. 
Enclosed you w i l l f i n d the r e s u l t s of the analysis. No aromatic 
or halogenated v o l a t i l e organics were present i n the sample. 

I f you have any questions please contact me at 827-5885. 

Wil l i a m C. Olson 
Hydrogeologist 

Enclosure 

xc: Frank Chavez, OCD Aztec D i s t r i c t O f f i c e 
Terry Vandell, Dames and Moore 
Dave Tomko, EID Farmington O f f i c e 

Sincerely 



DAMES & MOORE A PROFESSIONAL LIMI I~L;n PAR I \LR-

127 SOUTH 500 EAST, SUITE 300, SALT LAKE CITY, UTAH 84102-1959 (801) 521-9255 

J u l y 18, 1990 

State Land O f f i c e B u i l d i n g , Room 206 
O i l Conservation D i v i s i o n 
310 Old Sante Fe T r a i l J U L 1 9 1990 
Santa Fe, NM 87501 

OIL CONSERVATION DIV. 
SANTA FE 

A t t e n t i o n : Mr. W i l l i a m Olson 

Subject: STATUS: REMEDIATION/STABILIZATION PLAN 
Maverik Country Stores, Inc. 
Tank Farm 
K i r t l a n d , New Mexico 

Dear B i l l : 

This l e t t e r summarizes our telephone conversation of J u l y 16, 1990 regard­
ing r e g u l a t o r y concerns w i t h implementation of the R e m e d i a t i o n / S t a b i l i z a t i o n Plan 
at the Maverik Country Stores Inc. Tank Farm i n K i r t l a n d , New Mexico. The fed­
e r a l Environmental P r o t e c t i o n Agency (EPA) T o x i c i t y C h a r a c t e r i s t i c (TC) Rule 
which goes i n t o e f f e c t on September 25, 1990 impacts the scheduled remediation 
plan a t the Maverik Tank Farm. Any pumping and t r e a t i n g of the ground water 
(which w i l l , a f t e r September 25, 1990 be considered a hazardous waste) w i l l 
r e q u i r e an EPA-RCRA Permit f o r the treatment, storage and disposal of a hazardous 
waste. Consequently, i f the remediation plan i s implemented as planned ( i n e a r l y 
September 1990), remediation work would have to stop on September 25, 1990 or the 
f a c i l i t y , and Maverik Country Stores, Inc., would be i n v i o l a t i o n of f e d e r a l EPA 
r e g u l a t i o n s . Based on conversations w i t h both the EPA and the New Mexico EID 
Hazardous Waste Bureau, because the ground water w i l l be c l a s s i f i e d as a 
hazardous waste, remediation work w i l l be r egulated i n i t i a l l y by the f e d e r a l EPA, 
and e v e n t u a l l y by both the EPA and the New Mexico EID. 

Over the past two years, o n - s i t e and o f f - s i t e surface and subsurface tank 
f a r m - r e l a t e d contamination has been and s t i l l i s being cleaned up and c o n t r o l l e d 
(Figure 1 ) . The work t h a t has been completed to date includes the f o l l o w i n g : 

o S i g n i f i c a n t o n - s i t e subsurface f r e e product contamination was 
cleaned up v i a pumping and product removal from the i n t e r c e p t o r 
trench which was i n s t a l l e d i n March of 1988. 

o A l l of the remaining and s i g n i f i c a n t p o t e n t i a l sources of contami­
n a t i o n (sludge and product i n the storage tanks) were removed and 
pr o p e r l y disposed of i n 1989. 

OFFICES WORLDWIDE 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

Mr. W i l l i a m Olson 
J u l y 18, 1990 
Page - 2 -

o Sludge and associated contaminated s o i l s o n - s i t e are scheduled to be 
removed and p r o p e r l y disposed o f , e i t h e r t o the T h r i f t w a y Refinery 
or t o CSI w i t h i n the next few months. 

o The Westside I r r i g a t i o n D i t c h waters were piped i n A p r i l 1989, 
thereby e l i m i n a t i n g f r e e product seepage o f f - s i t e i n t o the l o c a l 
i r r i g a t i o n water systems. 

o An e x i s t i n g o n - s i t e deep w e l l was grouted i n 1989 i n order to 
prevent p o t e n t i a l v e r t i c a l movement o f shallow a q u i f e r contaminants 
to the un d e r l y i n g deep a q u i f e r . 

o Construction of the s l u r r y w a l l was completed i n June 1990. This 
w a l l encloses the upper shallow contaminated a q u i f e r i n the south­
western corner of the Tank Farm, the s i t e of the leaded gasoline 
s p i l l . The f i n a l " A s - B u i l t " alignment and c o n s t r u c t i o n data f o r 
t h i s s l u r r y w a l l are enclosed as Attachment 1 as provided by 
Envirocon, Inc. Please note t h a t the approximate l o c a t i o n of the 
p o t e n t i a l underground pipe shown i n Figure 5 of the r e p o r t i s 50 
f e e t west of the 8+75 s t a t i o n . 

I n a d d i t i o n t o the above remedial measures t h a t have been implemented to 
clean up and c o n t r o l o n - s i t e and o f f - s i t e contamination from the Tank Farm, 
Maverik has been conducting s o i l , ground and surface water q u a l i t y monitoring 
since November o f 1987, and has i n s t a l l e d and monitored a t o t a l o f 5 monitor 
w e l l s o n - s i t e and 10 monitor w e l l s o f f - s i t e . The r e s u l t s of the sampling and 
la b o r a t o r y analyses have been reported to the New Mexico EID, and to the OCD 
since March of 1990 (when s i t e r e g u l a t o r y a u t h o r i t y was granted to the OCD) . The 
water q u a l i t y data show t h a t o n - s i t e ground water contamination from the Tank 
Farm has decreased s i g n i f i c a n t l y since i n i t i a l monitoring i n 1987. Contaminant 
c o n s t i t u e n t s i n the ground and surface waters located immediately downgradient 
from the f a c i l i t y both on and o f f - s i t e are e i t h e r non-detectable or are at or 
near l a b o r a t o r y a n a l y t i c a l d e t e c t i o n l i m i t s and do not present a t h r e a t to human 
h e a l t h or the environment. 

I n conclusion, the remediation work conducted since 1988 has r e s u l t e d i n 
continued improvement i n the q u a l i t y of both the surface and ground waters on and 
o f f - s i t e . Recent completion of the o n - s i t e s l u r r y w a l l w i l l v i r t u a l l y e l i m i n a t e 
the p o t e n t i a l f o r any f u r t h e r o f f - s i t e releases of contamination from the Tank 
Farm. Therefore, as a r e s u l t of September 25, 1990 EPA TC Rule which would force 
cessation of the remediation plan as c u r r e n t l y designed (June 7, 1990 l e t t e r to 
OCD from Dames & Moore) , we propose t h a t no a d d i t i o n a l remediation work be 
implemented a t t h i s time. We do however propose t h a t the e x i s t i n g on and o f f -
s i t e monitor w e l l s (MW-10 and MW-9, 13, 14 and 15) continue to be monitored, and 
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t h a t 6 a d d i t i o n a l ground water monitoring w e l l s be i n s t a l l e d t h i s year, both 
i n s i d e and outside the boundaries of the s l u r r y w a l l and monitored and sampled, 
on a semiannual basis (See Figure 1 ) . The new monitor w e l l s would be l o c a t e d a t 
s t r a t e g i c p o i n t s t o monitor: the on- s i t e ground water q u a l i t y (and biodegra­
d a t i o n processes) i n the h i g h l y contaminated zone w i t h i n the s l u r r y w a l l ; the 
ground waters outside and adjacent to the s l u r r y w a l l boundaries ( t o detect any 
l a t e r a l contaminant movement around the s l u r r y w a l l ) ; and the ground waters at 
po i n t s downgradient and o n - s i t e which w i l l serve as "Early Warning" monitor 
p o i n t s f o r subsurface contaminant m i g r a t i o n downgradient of the s l u r r y w a l l , t o 
the south. 

We appreciate your time and consideration of t h i s matter and hope t h a t i n 
the near f u t u r e the EPA w i l l be i n a b e t t e r p o s i t i o n of d e f i n i n g the r e g u l a t o r y 
r o l e s of the states i n implementing the TC Rule. I f you have any questions or 
comments regarding the enclosed i n f o r m a t i o n , please do not h e s i t a t e to contact 
me a t (801) 521-9255. 

Very T r u l y Yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Senior H y d r o l o g i s t 

PFO/TDV:fl 

cc: W i l l i a m C a l l 
Vince Memmott 



COUNTY 
ROAD 626 7 

f: 

No. 2 
EASTERN 

SLUDGE PIT 

H MONITOR WELL LOCATION 

@ NEW MONITORING WELL LOCATION 

C ^ f i ? ' REFWERY SLUDGE, TO BE REMOVED 

COMPONENTS OF REMEDIATIQN/STABlJZATION PLAN 
No. 1 PPE DITCH FLOWS (COMPLETED) 
No. 2 REMOVE SLUDGE (TO BE COMPLETED. 1990) 
Na 3 CONSTRUCTED/BACKFLLED INTERCEPTOR TRENCH 

(COMPLETED) 
Na 4 TWO (2) MONITOR WELLS (COMPLETED) 
Na 5 SLURRY WALL (COMPLETED) 
Na 6 SIX ADDITIONAL MONITOR WELLS (TO BE NSTALLED. 1990) 

(TOTAL NUMBER OF MONITOR WELLS = 1 1 ) 

REFERENCE 
AERIAL PHOTO SUPPLE) BY THE DARK ROOM 

FftflMNGTOH NEW MEXICO 
PHOTOGRAPHY DATED JULY. 1987 

0 100 

SCALE N FEET 
(NOMNAL SCALE AT TANK FARM) 

No. 5 
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* TRENCH 
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DTTCH 

N o . 4 8 
MW-14 

FARMER'S MUTUAL 
IRRIGATION DITCH 

REFINERY 

B 
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MW-9 

GROUND WATER 
STABILIZATION PLAN 
MAVERIK REFINERY STUDY AREA 

KRTLAND, NEW MEXICO 
JULY, 1990 

f i 

D a m e s & Moore 

FIGURE 1 



STATE OF NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT 

SCIMTIFIC LABORATORY DIVIi|£>N 
W 700 Camino de Salud, NE W 

Albuquerque, NM 87106 [505J-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

June 27, 1990 Distribution 
( _ ) User 62000 

(Jg) Submitter 67 

( • ) SLD Files 

To: Organic Chemistry Section 
Scientific Laboratory Div . 
700 Camino de Salud, NE 
Albuquerque, N M 87106 

Submitter: David Boyer 
EID Field Of f i ce , Farmington 
724 W. Animas 
Farmington, N M 87401 

Re: A water,Purgeable sample submitted to this laboratory on June 21, 1990 

__ DEMOGRAPHIC DATA = = = = = s = _ = _ ^ ^ 
COLLECTION LOCATION 

On: 19-Jun-90 By: Ols . . . Caribou Ref./ East Walker Pond 
At: 16:15 hrs. In/Near: Kirtland 

A N A L Y T I C A L R E S U L T S : Aromatic & Halogenated Purgeable Screen (754) 
Parameter Value Note MDL Units 

Halogenated Purgeables (33) 0.00 N 1.00 ppb 
Aromatic Purgeables (6) 0.00 N 1.00 ppb 

See Laboratory Remarks for Additional Information 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealedjg^ Intact: NofJ], YesQ i i Broken By: Date: 

Laboratory Remarks: 

QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A laboratory method blank was analyzed along with 
t h i s sample t o assure the absence cf i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general laboratory 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported detection l i m i t . 

COMPOUND DETECTED CONCENTRATION (PPB) 
No Compounds Detected 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Fluorobenzene 25.0 ppb 92.9 

(Continued on page 2.) 



ANALYTICAL RSPORT 
SLD Accession No. OR-90-0975 
Continuation, Page 2 of 2 

2-Bromo-l-chloropropane 15.0 ppb 93.9 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch 
spike were from 80% t o 120% w i t h the exception of the compounds 
l i s t e d below: 

COMPOUND 
1,2-Dichloroethane 
V i n y l c h l o r i d e 
C arbontetrachloride 

alyst: 
Gary C./Eden 
Analyst, Organic Chemistry 

CONCENTRATION 
50.0 ppb 
50.0 ppb 
50.0 ppb 

lysis 
Date 

% RECOVERY 
65.4 
71.8 
67 . 0 

Reviewed B 
Richard F. Meyerhein 06/26/90 J 

Supervisor, Organic Chemistry Section 

1 1 



ORGANIC CHEMISTRY ANALYTIC^!EQUEST FORM 
SCIENTIFIC LABORATORY DIVISION 

700 CAMINO DE SALUD N.E., ALBUQUERQUE, NM 87106 
Organic Chemistry Section - Telephone: (505)JJ41 -2570 

_2_)User 

SLD No. 

Date 
Received 

90-0975-C 

Code* I 8 | 2 l 2 | 3 I 5 I 
Request 
ID No.: 

Plao tFomO 

J5_| County^ 

9JL 
Priortty 
Code#: 

TJCRyT 
i ) Coortm«f<xl 

A l Facility 
Name: 

T 

- ^ S a m p l e f A C 7 
Location: l l-~> I / 

jystate 

I i i J i 
ipjCollected 

By: 
First lM»H|t.. 

On: C/C I Q ( o l \ ° l At:I I \ b \ 1 \ ^Thrs. 
Dat*: (YY/MM/DO) Time: 

11 Codes: 
.1 I I I 1 1 1 1 1 - 1 1 1 I 1 1 1 1 1 1 

12 Latitude (DOMMSS) 

I I I I I I I 5 ni0n in 
Submitter WSS# Organization Longitude (DDDMMSS) pr**** 

I ! I I I I I II I I 13 Report N«n. 14 Phone*: 
To: David G. Boyer (505) 827-5812 

Longitude (DDDMMSS) pr**** 

I ! I I I I I II I I 
Addrra 

New M e x i c o O i l C n n K & r v a n cm i l i v i s i n n 
i c Sampling Information: 
• ^ i [#Grab 
Sample Purpose: n.ComDoslte icompo«i« 

P. 0. Box 2088 Q- Complianoa n - Row Proportioned ^ 
fCJ- Check n . Equal Aliquot 
• - Monitoring Q . Sample Split w/Permittee 
• - Special • - Chain of Custody 

City, Sui t Zip 

Santa Fe, New Mexico 87504-2088 

Q- Complianoa n - Row Proportioned ^ 
fCJ- Check n . Equal Aliquot 
• - Monitoring Q . Sample Split w/Permittee 
• - Special • - Chain of Custody 

161 Field / _ 
— D a t a : P H : 0 , O . Conductivtty: umbos @ C, Temperature: 

Chlorine 
C, Residual: mg/l, Flow: 

17[ Sample Source 
•-Stream 
S4ake 
•-Drain 
•-Pool 
•-WWTP 

J9JSample Type: ^Water , Q-Sott, • -Food, 
• -Wastewater, • -Other 

•-Well; Depth: 
•-Spring 
•-Distribution 
•-Polnt-of-Entry 
•-Other 

1 Ql Field Notes/ 
1 — S a m p l e f 

ffi 3 

This form accompanies a single sample consisting of: 
• septum vial(s) (volume « tyO n / ) 
- glass jugs (volume «= ) 

20\ Preservation: 
n . NP No Preservation; Sample stored at room temperature 
Iff. P-loe Sample stored in an tee bath (Not Frozen) 
Q . p-TS Sample Preserved with Sodium Thiosutfate to remove chlorine residual 
• - P-HCJ Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 
• -Other - -

(volume 

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

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

(754) Aromatic a Halogsnatad Purgeables (EPA 601 & 602) 

• 
• 
• 
• 
• 
• 
• - ( 
• - ( 

(765) Mass Spectrometer Purgeables (EPA 624) 
(766) SDWA Total Trihalomethanes (EPA 501.1) 
(774) SDWA VOCs I [8 Regulated +] (EPA 502.2) 
(775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

Other Specific Compounds or Classes: 

( ) _ • 

Semivolatile Screens: 

• - (763) Acid Extractables 
[2 - (751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutrai/Acid Extractables (EPA 8270) 
_2 - (758) Herbicides, Chlorophenoxy Acid 
12 • (759) Herbicides, Triazines 
• - (760) Organochlorlne Pesticides 
12m (7 6 1 ) Organophosphate Pesticides 
• - (767) Polychlorinated Biphenyls (PCB's) 
~~}- (764) Polynuclear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

Remarks: 

SLD8912-OR Form New 12/89 This Form wm NOT Be Returned With Your Results. Please RETAIN A COPY! 
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DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

127 SOUTH 500 EAST, SUITE 300, SALT LAKE CITY, UTAH K4102-1059 (8(.)l).511-!>255 

June 7, 1990 ' ! ' 

2 00 

State Land Office Building, Room 206 
Oil Conservation Division 
310 Old Sante Fe T r a i l 
Santa Fe, NM 87501 

Attention: Mr. William Olson 

As per our telephone conversation of June 4, 1990, enclosed i s the 

additional detailed borehole log information used i n the design and location of 

the future s l u r r y wall at the Maverik Country Stores Inc. Tank Farm i n Kir t l a n d , 

New Mexico (Plate 1). As indicated on Plate 2 attached, the location of the 

slurry wall has been expanded to the north and to the south several hundred feet 

from the location o r i g i n a l l y proposed i n our o r i g i n a l plan (reference: Dames & 

Moore report, Plate 3, March, 1990). The locations of the boreholes used to 

determine the slu r r y wall boundaries are shown on Plate 3, and the detailed 

borehole logs are presented on Plates 4, 5 and 6 attached. As indicated on Plate 

3 and on the borehole logs, subsurface s o i l measurements taken with the 

photoionization (HNU) meter indicate that hydrocarbon contamination i s greatest 

at depths of around 5 feet (and less) , and that at depths of about 10 feet 

(within the v e r t i c a l boundary of the slurry wall-clay contact), the hydrocarbon 

contamination i s either non-detectable or i s very low. The HNU measurements 

represent the maximum values obtained using the headspace a n a l y t i c a l technique 

as currently defined by the New Mexico Environmental Improvement Division's 

Underground Storage Tank (UST) Bureau Policy. 

Subject: Additional Information For 
Slurry Wall Design and Location at 
Maverik Country Stores , Inc. Tank Farm, 
Kirtland, New Mexico 

Dear B i l l : 

00 Z MJ 

OFFICES WORLDWIDE 
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Mr. William Olson 
June 7, 1990 
Page -2-

As you are aware, slurry wall construction is scheduled to begin the week 

of June 11, 1990 and we understand that you may be on-site on or around the 

middle of the week to observe the construction. Brett Mickelson, c i v i l engineer 

with the Dames & Moore Salt Lake City o f f i c e w i l l be on-site supervising the 

construction. He w i l l be happy to answer any questions you may have. 

I f you have any questions regarding the enclosed information, please do not 

hesitate to contact me at (801) 521-9255. 

Very Truly Yours, 

DAMES & MOORE 

Terry D. Vandell 
Senior Hydrogeologist 

TDV:f1 

cc: William Call 
Vince Memmott 
Peter Olsen 
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COUNTY ROAD 6267 
O 

8 

CO 

No. 2 
EASTERN 

SLUDGE PIT 

No. 7,9,10 
DEWATERING, 

AIR SPARGING, and 
WATER SPRINKLING 

I 

No. 2 DIESEL FUEL 
v. ̂  - - <:>\M. W %« V 

NO 
LEAD / 

No. 5 
SLURRY WALL 

(APPHOWMATE LOCATION) 

X 

® BORNGS DRI LET) FOR SLURRY WALL INVESTIGATION 
(BOWNGS 3,9,10,11,14,17, and 18 NOT DRLLED) 

E) MOMTOR WELL LOCATION 

B NEW MONITORING WELL LOCATION 

X DEWATERING WELL SITES (APPROXIMATE) 

0 AIR SPARGING SITE (APPROXIMATE) 

REFINERY SLUDGE LOCATION 

COMPONENTS Of REMEDIATION PLAN 
No. 1 PPE DITCH FLOWS (COMPLETED) 
No. 2 REMOVE SLUDGE 
No. 3 BACKRLL INTERCEPTOR TRENCH (COMPLETED) 
No. 4 TWO (2) MONITOR WELLS (COMPLETED) 
No. 5 SLURRY WALL 
No. 6 FOUR ADDTllONAL MOMTOR WELLS (TO BE INSTALLED; 

TOTAL NUMBER OF WELLS - 9) 
No. 7 DEWATERING WELLS 
No. 8 OL/WATER SEPARATOR 
No. 9 WATER SPRMKUNG SYSTEM 

No. 10 AR SPARGING SYSTEM 

REFERENCE 
AERIAL PHOTO SUPPLED BY THE DARK ROOM 

FARMINGTON. NEW MEXICO 
(PHOTOGRAPHY DATED JULY, 1 M 7 ) 
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X 
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WESTSDE 
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• 
M W - 1 3 

MODFIED GROUND WATER 
REMEDIATION PLAN 
MAVERIK REFINERY STUDY AREA 

KIRTLAND, NEW MEXICO 

JUNE, 1990 

D a m e s & M o o r e 

PLATE 2 
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BORING 1 BORING 2 

u 
< 
a 

500 • 6 

Z 1 0 -
X 

& 
Q 

15 -

HH 

SM 

CL 

BROWN MEDIUM SAND. TRACE SILT 

GRADES GRAY IN COLOR 

GRADES BROWN TO GRAY - VERY 
LOOSE 

BROWN SIL7Y CLAY, SOME FINE SAND 

BORWG COMPLETED AT 20.0 FEET 
ON S-1 -90. 

BORING 4 

ML/ 
SM 

BROWN SILTY FINE SAND, TRACE GRAVEL 

BROWN TOGRAY SILTY CLAY. TRACE 
FINE SAND - SOFT 

GRAY TO BROWN SILTY CLAY 

BROWN CLAYEY SILT 

x t ' ML/ 
SM 

650 • 7 

I"'!! 

11! ML 

CL 
• 35 

i 

BROWN SILTY FINE SAND, T RACE GRAVEL 

GRADES BROWN TOGRAY FINE S A N ­
DY SILT -- MEDIUM S T I F F 

BROWN TO LIGHT BROWN CLAYEY S iLT . 
SOME FINE TO MEDIUM SAND - M E D ­
IUM S l IFF 

BROWN TO GRAY SILTY CLAY 

BOflMG COMPLETED AT 20 0 FEET 
ON 5-1-90. 

BORING 5 

GRADES LESS S ILT AND LESS FINE 1 0 200 B 3— 
SAND £ 

BROWN CLAYEY SILT . TRACE FINE SAND I 

BROWN SILTY FINE SAND. TRACE GRAVEL 
AND COBBLES 

GRADES BROWN T O GRAY IN COLOR 
TRACE MEDIUM SAND - VERY LOOSE 

BROWN CLAYEY SILT 

DARK GRAY MEDIUM SAND. SOME SILT 

BORING COMPLETED AT 21.5 FEET 
ON 5-4-90. 

BORING 6 

i]|" :i> S M BROWN SILTY FINE SAND. TRACE GRAVEL 

5 250 H~~ 

n 50/6-

GRADES GRAY SILTY FINE TO M E D ­
IUM SAND - LOOSE 

BROWN SILTY C L A Y , SOME SAND — VERY 
SOFT 

KEY 

250 • 18 
- B L O W S REQUIRED TO DRIVE A D&M TYPE U 

SAMPLER ONE FOOT WITH A 140 L B . HAMMER 
DROPPING 30 INCHES 

- H N U READING EXPRESSED IN PARTS PER MILL ION 
• - HNU READING OF DISTURBED SAMPLE 

ND - NOT DETECTABLE 

DEPTH AT WHICH UNDISTURBED SAMPLE WAS 
EXTRACTED 

H DEPTH AT WHICH DISTURBED SAMPLE WAS 
EXTRACTED 

• SAMPLING ATTEMPT WITH NO RECOVERY 

NOTE: 
BORINGS 3, 9 , 10, 11, 14, 17 AND 18 
WERE NOT DRILLED. 

BORING COMPLETED AT 20.5 FEET 
ON 5-4-90. 

LOG OF BORINGS 

Dames & Moore 

PLATE 4 



BORING 12 BORING 13 

""70* • 7~ 

BROWN SILTY FINE SAND. TRACE GRAVEL 

GRADES GRAY - MEDIUM DENSE 

h- 10 

2 
X 

GRADES BROWN 7O GRAY WITH SOME % 
MEDIUM TO COARSE SAND. TRACE 5 15 
COARSE GRAVEL - VERY LOOSE 

GRADES BROWN IN COLOR WITH 
TRACE CLAY 

S ILTY CLAY. SOME FINE SAND 

BORING COMPLETED AT 25.5 FEET 
ON 5-3-90. 

1 
SM/ 
ML 

350 
U 4 

a 1 
SrM 

<20" H 1 i \\ \\ H 
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s 
<5- H 3 

mTJJj 
CL 

M 6 

BRoWKI SILTV TINE SAND 16 PINE sAMDV 
S I L T , TRACE GRAVEL. COBBLES 

GRADES GRAY IN COLOR 

BROWN TOGRAY SIL1Y TINE S A N D VERY 
LOOSE 

GRADES WITH TRACE CLAY 

BROWN TO GRAY SILT Y Ci-.AY . SOME FINE 
SAND 

BORMG COMPLETED AT 22 0 FEET 
ON 5-3-90. 

LOG OF BORINGS 

Dames & Moore 

PLATE 5 



BORING 15 BORING 16 

300 a 9 

• 2 

ND" B 3 

SM BROWN SILTY FINE SAND, SOME COBBLES 
AND GRAVEL 

GRADES BROWN TO GRAY. TRACE 
MEDIUM SAND - LOOSE 

GRADES WITH TRACE CLAY - VERY 
LOOSE 

GRADES WITH SOME CLAY 

BORING COMPLETED AT 23.0 FEET 
ON 5-3-90 

SM 

GRADES BROWN TO GRAY - LOOSE 

GRADES VERY LOOSE 

BROWN TO GRAY S ILTY CLAY, SOME 
FINE SAND 

BORNG COMPLETED AT 25.0 FEET 
ON 5-3-90. 

BORING 19 BORING 20 

6 
z 
X 

8 10 

SM/ 
ML 

• 15 

• 
cT • 1 

a 50/ r w 

BROWN SILTY FINE SAND, TRACE GRAVEL 
AND COBBLES 

GRADES LIGHT GRAY TO BROWN IN 
COLOR - LOOSE 

BROWN SILTY CLAY, SOME FINE SAND 

BORING COMPLETED AT 12.5 FEET 
ON 5-4-90. 

NO HYDROCARBON STANNG NOTED N BOREHOLE. 

jjj 10- • 3 

SM/ 
ML 

BROWN SILTY FINE SAND. SOME GRAVEL 
AND COBBLES 

GRADES WITH TRACE CLAY - VERY 
LOOSE 

BROWN SILTY CLAY . SOME FINE SAND -
SOFT 

LOG OF BORINGS 

NO HYDROCARBON STANNG NOTED N BOREHOLE 
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SECTION 6 

SCOPE OF WORK 

AND 

TECHNICAL SPECIFICATIONS 



• SECTION 01010 

SUMMARY OF WORK AND DEFINITIONS 

PART 1 ' :;'-.• : •' • • 

1.1 SCOPE OF WORK 

The S p e c i f i c a t i o n s and Drawings contained h e r e i n set out the d e t a i l s 
• f o r c o n s t r u c t i o n o f a s o i l b e ntonite s l u r r y trench c u t o f f w a l l . S i t e 
p r e p a r a t i o n s h a l l be performed t o provide access, storage, areas, a 
s l u r r y mixing/hydration area and a l e v e l s l u r r y trench'excavation 
surface. CONTRACTOR w i l l be responsible f o r a comprehensive s i t e 
cleanup. The s l u r r y trench c u t o f f w a l l s h a l l be a minimum of 2 f e e t 
wide, extending a maximum depth of approximately 25 f e e t as req u i r e d 
to a t t a i n the design bottom elevations shown on the drawings. A 
s l u r r y w a l l b a c k f i l l p e r m e a b i l i t y o f 1 x IO" 7 cm/sec or less i s 
required. The s l u r r y w a l l s h a l l be aligned as shown i n the 
Drawings. 

The CONTRACTOR s h a l l provide a l l p l a n t , labor, m a t e r i a l s , and 
equipment to complete the p r o j e c t as s p e c i f i e d . 

1.2 DEFINITIONS 

The terms of t h i s s p e c i f i c a t i o n are defined as f o l l o w s : 

A. S l u r r y Trench S p e c i a l i s t - a s l u r r y trench s p e c i a l i s t i s an 
i n d i v i d u a l who has had proven and successful experience i n 
s l u r r y trench c o n s t r u c t i o n and i s knowledgeable w i t h a l l 
facets of the c o n s t r u c t i o n of s o i l - b e n t o n i t e s l u r r y trench 
c u t o f f w a l l s , i n c l u d i n g : the proper mixing methods employed 
to mix the s l u r r y and b a c k f i l l m a t e r i a l ; excavation and 
b a c k f i l l operations; and a thorough knowledge of c o n s t r u c t i o n 
equipment and t e s t i n g requirements needed f o r s l u r r y trench 
c o n s t r u c t i o n . 

B. S l u r r y Trench Cutoff Walls - s l u r r y trench c u t o f f w a l l s are 
trenches excavated i n t o the e x i s t i n g overburden by the 
benton i t e s l u r r y m a t e r i a l to form an "impervious" b a r r i e r . 

C. S l u r r y Trench Method of Excavation - the s l u r r y trench method 
of excavation consists of excavating a v e r t i c a l trench i n the 
overburden and at the same time keeping the trench f i l l e d w i t h 
a be n t o n i t e s l u r r y . The purpose of the s l u r r y i s to support 
the w a l l s o f the trench. 



D. Bentonite - bentonite i s an u l t r a f i n e natural clay whose 
prin c i p a l mineral constituent is sodium cation montmorillion-
i t e . ' 

. E. Bentonite Slurry - the bentonite sl u r r y is-a stable c o l l o i d a l ' 
suspension of powdered bentonite i n water. 

F. Organic Slurry- -:• an organic sl u r r y i s a biodegradable 
c o l l o i d a l suspension of powdered organic polymers i n water. 

G. Working Surface - the working surface i s the exis t i n g ground 
surface at the s i t e . 

1.3 CONTRACTOR'S WORK PLAN 

The CONTRACTOR shall submit a work plan o u t l i n i n g the CONTRAC­
TOR'S plan for performing a l l the work outlined i n thi s 
specification including proposed personnel, equipment, 
schedule and any subcontractors. 

END OF SECTION 

Summary of Work and Definitions 
01010-2 



SECTION 01505 

MOBILIZATION, PREPARATORY WORK, AND DEMOBILIZATION 

PART 1 GENERAL 

1.1 DESCRIPTION • . . . 

A. This s p e c i f i c a t i o n s e c t i o n covers the requirements f o r m o b i l i ­
z a t i o n , preparatory work, temporary f a c i l i t i e s , and demobili­
z a t i o n a f t e r the work. 

1.2 • SUBMITTALS 

A. , W i t h i n 5 days a f t e r r e c e i p t ; of n o t i c e t o proceed-, submit a 
pl a n i d e n t i f y i n g Contractor's requirements f o r preparatory 
work, f o r temporary s t r u c t u r e s and storage of m a t e r i a l s t o the 
owner and engineer. Submit proposed plan and layout f o r a l l 
temporary s i t e access, temporary o f f i c e s , s a n i t a r y f a c i l i t i e s , 
storage b u i l d i n g s , storage yards, d i s t r i b u t i o n , and temporary 
drainage c o n t r o l f a c i l i t i e s , as re q u i r e d , to the Program 
Manager. 

1.3 MEASUREMENT AND PAYMENT 

A. There s h a l l be no measurement f o r payment f o r m o b i l i z a t i o n and 
preparatory work. 

B. Payment s h a l l be made at the lump sum p r i c e b i d i n Section 2 
and s h a l l include a l l m o b i l i z a t i o n , preparatory work, tempo­
r a r y f a c i l i t i e s , s i t e access, water c o n t r o l and d e m o b i l i z a t i o n 
and s i t e cleanup. 

PART 2 PRODUCTS AND EQUIPMENT 

A. U t i l i z e adequate products and equipment as req u i r e d f o r the 
work. 

B. Temporary o f f i c e space w i l l be provided by CONTRACTOR. 

C. CONTRACTOR s h a l l request storage areas and access routes. 
Resident P r o j e c t Representative s h a l l coordinate these 
requests w i t h the Owner and provide approvals. CONTRACTOR i s 
responsible f o r c o n t r o l l i n g working area access, b a r r i c a d i n g 
both the open trench and placed b a c k f i l l areas, minimizing 
inherent c o n s t r u c t i o n hazards. 

D. Construction water w i l l be suppled by Owner. 



PART 3 

3.1 MOBILIZATION 

Following the Notice to Eroceed, Contractor shall mobilize and 
move onto the .site a l l such ..equipment as may be necessary for 
performing the Work. 

3.2 INSTALLATION OF FACILITIES 

A. ' A l l f a c i l i t i e s i n s t a l l e d under t h i s section s h a l l meet the 
• requirements of a l l applicable codes. 

3.3 TRAFFIC REGULATION ' 

A. Provide whatever means necessary or directed by the Resident. 
Project representative for the safety of the public and a l l 
elements of thi s Project. 

3.4 DEMOBILIZATION AND CLEANUP 

A. Following completion of the Work, Contractor shall decontami­
nate then remove a l l equipment and temporary f a c i l i t i e s not 
incorporated into the permanent work from the s i t e . 

B. Waste Materials generated by the Contractor shall be properly 
collected and disposed o f f - s i t e i n accordance with l o c a l , 
state and federal laws and regulations. 

C. Remove from the s i t e or otherwise suitably dispose of a l l 
rubbish, debris, and materials not to be incorporated into the 
Work and a l l other accumulations resu l t i n g from the Work of 
this Contract. 

D. Comply with a l l applicable laws and regulations for the proper 
collection, storage, transportation, and disposal of waste 
materials generated under Work of th i s Contract. 

E. Leave a l l s i t e work areas i n a clean, stable condition. 

END OF SECTION 

Mobilization, Preparatory Work and Demobilization 
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SECTION 02020 

PART 1 GENERAL 

1.1 RELATED WORK . 

A.. Section 02168 - S l u r r y Wall Construction 

1.2 SITE CONDITIONS 

A. FACILITY DESCRIPTION AND BACKGROUND - Maverik Country Stores, 
Inc . , p r e v i o u s l y known as Caribou Four Corners I n c . , operated 
a small crude topping r e f i n e r y near K i r t l a n d , New Mexico from 
1963 u n t i l A p r i l 1982 a t which time i t was shut down. During 
operation, crude o i l was r e f i n e d i n t o r e g u l a r and leaded 
gasoline, d i e s e l f u e l and No. 5 f u e l o i l . W i t h i n a few months 
of shutdown, a l l remaining product, feedstocks and intermedi­
ate products were removed from stgorage- tanks and sold. 
A d d i t i o n a l v e r i f i c a t i o n t o ensure t h a t a l l of the tanks were 
p r o p e r l y abandoned w i l l be included i n the Phase I I work. 

1.3 SUBSURFACE CONDITIONS 

A. T h i r t e e n s o i l borings were augered and sampled to assess 
surburface c o n d i t i o n s . The loc a t i o n s and l i t h o l o g i c i n t e r p r e ­
t a t i o n on selected borings represenative of the subsurface 
s i t e conditions along the s l u r r y w a l l alignment are shown on 
the Drawings. Other subsurface data may be examined a t the 
o f f i c e o f the Engineer. 

B. General subsurface data are provided as best a v a i l a b l e 
i n f o r m a t i o n only; the CONTRACTOR s h a l l s a t i s f y i t s e l f as to 
the value of t h i s i n f o r m a t i o n . Engineer and Owner make no 
warranty as to q u a l i t y or completeness. 

C. A d d i t i o n a l I n v e s t i g a t i o n s 

1. CONTRACTOR s h a l l v i s i t the s i t e and become acquainted 
w i t h s i t e c onditions before s u b m i t t i n g a b i d . Submis­
si o n of a b i d w i l l be evidence t h a t the v i s i t has been 
performed. 

2. P r i o r to b i d d i n g , CONTRACTOR may make i t s own i n v e s t i g a ­
t i o n s to understand s i t e and subsurface c o n d i t i o n s . 

S i t e and Subsurface Conditions 
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.4 QUALITY ASSURANCE 

A. Make no. deviations from the Contract without specific and 
wri t t e n approval of the Owner. 

B. Obtain approval from Owner before performing any exploratory 
excavations '.• 

END OF SECTION 

Site and Subsurface Conditions 
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SECTION 02168 

SLURRY TRENCH CONSTRUCTION 

PART 1 GENERAL . . . 

1.1 RELATED WORK 

a. Section 01010 - Summary of Work and D e f i n i t i o n s 

b. Section 02020 - S i t e and Subsurface Conditions 

1.2 DESCRIPTION . .' 

A. This s e c t i o n describes the requirements f o r c o n s t r u c t i o n o f 
the s l u r r y trench, complete, i n c l u d i n g s i t e p r e p a r a t i o n , excav 
a t i o n , b a c k f i l l , treatment of the top o f the s l u r r y trench,-
r e s t o r a t i o n o f the upper trench area, and p r o t e c t i o n o f 
e x i s t i n g s t r u c t u r e s . 

1.3 QUALITY CONTROL 

A. General - The CONTRACTOR s h a l l have a s l u r r y trench s p e c i a l i s t 
at the s i t e , whose duties and r e s p o n s i b i l i t i e s are s o l e l y 
l i m i t e d t o q u a l i t y c o n t r o l . The CONTRACTOR s h a l l e s t a b l i s h 
and maintain q u a l i t y c o n t r o l f o r a l l s l u r r y trench construc­
t i o n operations to assure compliance w i t h c o n t r a c t r e q u i r e ­
ments and maintain records of h i s q u a l i t y c o n t r o l f o r a l l 
c o n s t r u c t i o n operations. These records, as w e l l as t e s t i n g 
equipment to perform Marsh v i s c o s i t y , density, gradation, 
f i l t r a t e l o s s , and sounding t e s t s s h a l l be made a v a i l a b l e to 
Owner and Resident Pro j e c t Representative or t h e i r agents. 
CONTRACTOR s h a l l supply two copies of a l l t e s t records to 
Resident P r o j e c t Representative. 

B. Bentonite - The CONTRACTOR s h a l l f u r n i s h a statement from the 
su p p l i e r t h a t the bentonite f u r n i s h e d complies w i t h these 
s p e c i f i c a t i o n s , together w i t h a copy o f the t e s t r e p o r t . The 
q u a l i t y o f bent o n i t e powder s h a l l be checked as s p e c i f i e d 
above at l e a s t once each time a shipment of bent o n i t e i s 
received by the CONTRACTOR. 

C. S l u r r y - The q u a l i t y o f the i n i t i a l s l u r r y a t the time of 
i n t r o d u c t i o n i n t o the trench s h a l l be checked f o r pH, density 
and v i s c o s i t y (Marsh funnel method) a t l e a s t twice d a i l y . The 
a u l i i t y o f the s l u r r y mixture i n the trench s h a l l also be 
checked f o r pH, f i l t r a t e l o s s , d e n s i t y and v i s c o s i t y (Marsh 
funnel method) a t l e a s t once d a i l y . At a minimum, the 
CONTRACTOR w i l l be req u i r e d to o b t a i n f i v e t e s t samples from 
the trench near the top of the s l u r r y , a t mid depth, a t the 
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bottom of the trench, and close t o the top of the b a c k f i l l 
slope. The Resident Pro j e c t Representative w i l l determine the 
l o c a t i o n s along the trench at which samples are t o be taken. 

D. Excavation - The CONTRACTOR s h a l l make and record the bottom 
e l e v a t i o n by performing soundings every 20 f e e t along the 
trench c e n t e r l i n e . Soundings s h a l l be made w i t h a weighted 
cable; or • s i m i l a r device approved by the Program Manager, 

' immedaitely a f t e r excavating and immediately before b a c k f i l l ­

i n g . * 

The CONTRACTOR s h a l l o b t a i n samples from the bottom o f the 
trench excavation a t maximum i n t e r v a l s o f 50 f e e t along the 
c e n t e r l i n e o f the excavated trench a f t e r excavation i s 
complete and before b a c k f i l l i n g . A d r i v e tube, push tube, or 
other approved sampler s h a l l be. used which has a minimum 
in s i d e diameter of 1-3/8 inches. 

The sampler s h a l l be used to penetrate the trench bottom a t 
le a s t 1 f o o t and recover a s u i t a b l e sample. A l l samples 
obtained s h a l l be preserved i n a i r t i g h t containers a t the s i t e 
and each container s h a l l be marked or l a b e l e d to i n d i c a t e the 
s t a t i o n and e l e v a t i o n a t which the sample was obtained. 

E. B a c k f i l l - At l e a s t one slump cone t e s t (ASTM C143) and one 
densi t y t e s t s h a l l be performed f o r each 100 l i n e a l f e e t of 
trench b a c k f i l l e d or twice d a i l y , whichever i s greater. A 
gradation t e s t (ASTM D422) s h a l l be performed a t l e a s t once 
per 300 f e e t o f trench b a c k f i l l e d . 

The slope of the in-place b a c k f i l l s h a l l be measured w i t h 
soundings. CONTRACTOR s h a l l take b a c k f i l l sounding a t 50-foot 
h o r i z o n t a l i n t e r a l s beginning a t the toe o f the b a c k f i l l and 
ending a t the top of the b a c k f i l l slope. A set o f b a c k f i l l 
slope soundings s h a l l be made each day. 

1.4 PROTECTION OF EXISTING FACILITIES 

A. The CONTRACTOR s h a l l take the necessry precautions t o insure 
t h a t o n - s i t e u t i l i t i e s and st r u c t u r e s are not damaged during 
excavation of the s l u r r y trench and subsequent b a c k f i l l i n g . 
I f any damage i s caused to the e x i s t i n g s t r u c t u r e s , or 
completed p o r t i o n s o f the work f o r t h i s c o n t r a c t due t o the 
acts or omissions of CONTRACTOR, CONTRACTOR s h a l l r e p a i r them 
at no a d d i t i o n a l cost to Owner. 

1.5 MEASUREMENT AND PAYMENT 

A. Measurement f o r payment f o r the s l u r r y trench w i l l be made of 
the a c t u a l square f e e t of w a l l i n s t a l l e d as s p e c i f i e d . 
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B. Payment w i l l be made a t the u n i t p r i c e per square f o o t b i d i n 
the Proposal and w i l l include a l l m a t e r i a l s , equipment, and 
labor r e q u i r e d to. complete the s l u r r y w a l l and a l l associated 
subsurface and surface work s p e c i f i e d h e r e i n . 

PART 2 PRODUCTS 

2.1 SLURRY 

A. S l u r r y mixing and placement equipment s h a l l be capable of 
supplying adequate q u a n t i t i e s d u r i n g excavation. A V e n t u r i 
( f l a s h ) mixer or equivalent s h a l l be used t o mix the i n i t i a l 
s l u r r y . 

B. I n i t i a l s l u r r y s h a l l have a d e n s i t y . o f no less: than 65 LB/CF 
and be s u f f i c i e n t l y h y d r a t e d b e f o r e i t i s introduced i n t o the 
trench. 

C. At a l l times, the s l u r r y i n the trench s h a l l be maintained a t 
a density between 65 and 90 LB/CF and be s u f f i c i e n t to 
maintain a stable trench excavation. The s l u r r y a t the bottom 
of the trench and at the top of the b a c k f i l l slope s h a l l have 
a density of at l e a s t 15 LB/CF less than the b a c k f i l l m a t e r i a l 
density. At a l l times the s l u r r y s h a l l have a v i s c o s i t y of no 
less than 40 seconds at 65°F as measured w i t h a Marsh funnel. 
The s l u r r y i t s e l f s h a l l contain a minimum of 8 percent 
bentonite by dry weight. 

2.2 BENTONITE 

A. Bentonite s h a l l be a sodium c a t i o n base m o n t m o r i l l o n i t e powder 
(Wyoming-type ben t o n i t e ) t h a t conforms to the standards set 
f o r t h i n the American Petroleum I n s t i t u t e (API) Spec. 13A, 
Sp e c i f i c a t i o n s f o r O i l Well D r i l l i n g F l u i d M a t e r i a l as l a s t 
revised. 

2.3 BACKFILL 

A. The material to be used for backfill shall be composed of 
slurry and select soils obtained from the excavation of the 
trench and/or from borrow sources approved by the Program 
Manager. All clay materials used in the backfill mixture 
shall be disked, pulverized, or otherwise processed prior to 
addition of the clay material into the backfill mixture so 
that at least 95 percent of the clay material passes the No. 
4 sieve. The backfill material shall be free from roots, 
organic matter, and other deleterious materials, shall be 
finer than 1 inch sieve size, and have a minimum of 25 percent 
passing the No. 200 sieve andy^percent by dry weight benton­
ite. 3 
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B. The density of the b a c k f i l l shall always be at least 15 LB/CF 
greater than that of the slurry as measured i n the trench. 

C. . The b a c k f i l l shall be moisture conditioned through the 
addition of bentonitic slurry to a moisture content of between 
20 and 30 percent (ASTM D2216) i n order to produce a b a c k f i l l 
having a slump of 4 to 6 inches (ASTM C143) at the time o f 

• placement. • ' • 

2.4 " GENERAL STRUCTURAL BACKFILL FOR UPPER TRENCH AREA • 

A. General s t r u c t u r a l b a c k f i l l shall be composed of well graded 
granular materials free of organics, debris, .ice, trash, or 
other deleterious materials and have the following gradation: 

U.S. Standard . 
Sieve Size , Percent Passing 

3 inch 
1-1/2 inch 
3/4 inch 
No. 4 
No. 40 
No. 200 

PART 3 EXECUTION 

3.1 SITE PREPARATION 

A. CONTRACTOR shall perform s i t e grading as necessary to provide 
a level surface for slurry trench excavation. 

B. Slurry hydration pond shall be located w i t h i n the boundry of 
the sl u r r y trench. Hydration pond might be used for storage 
of f i n a l trench slurry or other contaminated construction 
materials. 

3.2 EXCAVATION 

A. Excavation of the slurry trench shall i n i t i a t e at Station 0+00 
and be made using the method commonly referred to as the 
"slurry trench method of excavation." Excavation of the 
slurr y trench may be done with a backhoe, or clamshell or a 
combination of both or any other suitable excavation equipment 
CONTRACTOR has available. 

B. Regardless of the method of construction, the slu r r y trench 
excavation shall proceed i n a manner so that when completed a 
trench at least 2 feet wide i s provided extending to the 
design elevations at a l l points along the centerline of the 
excavation. Construction of a trench exceeding 3 feet i n 

100 
95 - 85 
90 - 75 
75 - 55 
45 - 20 

Less than 25 
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w i d t h w i l l not be permitted w i t h o u t p r i o r approval o f the 
Resident P r o j e c t Representative. CONTRACTOR s h a l l be respon­
s i b l e f o r documenting the v e r t i c a l , alignment and c o n t i n u i t y of 
the trench. 

C. I f f o r any reason,, the excavation method begins t o r e s u l t i n 
a trench w i d t h greater than 3 f e e t a t or below the minimum 
s p e c i f i e d s l u r r y l e v e l or begins-to r e s u l t i n misalignment- of 
the trench, the CONTRACTOR s h a l l cease trench excavation and 
s h a l l i n s t a l l approved guidewalls or use other methods of 
preventing enlargement or misalignment of the trench to 
s t a b i l i z e the excavation as approved by the Program Manager. 

D. S l u r r y s h a l l be introduced i n t o the trench a t the same time 
t r e n c h i n g i s begun and s h a l l be maintained i n the trench 
d u r i n g excavation arid u n t i l b a c k f i l l e d . . The l e v e l o f the 
s l u r r y i n the tfench s h a l l be maintained a t a l e v e l no more 
than 1 f o o t below the l e v e l of the graded or excavated surface 
immediately adjacent t o the trench. 

E. The CONTRACTOR s h a l l maintain the s t a b i l i t y of the excavated 
trench a t a l l times f o r i t s f u l l depth and s h a l l be responsi­
b l e to c o n t r o l s l u r r y d e n s i t i e s , equipment surcharges, 
s t o c k p i l e surcharges, and any other loading s i t u a t i o n s so t h a t 
the trench remains s t a b l e . To t h i s end, i t s h a l l be the 
r e s p o n s i b i l i t y of CONTRACTOR to conduct a l l c o n s t r u c t i o n 
a c t i v i t i e s to minimize to the maximum extent p o s s i b l e , a l l 
caving, s l i d i n g , or sloughing of the trench w a l l s . I n the 
event i n s t a b i l i t y o f the trench w a l l s does occur p r i o r to 
completion of b a c k f i l l i n g , the CONTRACTOR s h a l l , upon approval 
of the Resident Pr o j e c t Representative and a t CONTRACTOR'S 
expense, re-excavate the trench to remove a l l m a t e r i a l 
displaced i n t o the trench and take approved c o r r e c t i v e a c t i o n 
to prevent f u r t h e r d e t e r i o r a t i o n of the area a f f e c t e d by the 
caving, s l i d i n g , or sloughing. 
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F. A f t e r excavation of the trench to the design e l e v a t i o n s and 
immediately p r i o r to b a c k f i l l i n g , the bottom of the trench 
s h a l l be sounded.. B a c k f i l l may then be placed a f t e r approval 
of the Resident P r o j e c t Representative. A d d i t i o n a l samples of 
the trench bottom w i l l be taken when d i r e c t e d by the Resident 
P r o j e c t Representative'. . Sediments t h a t are deposited a t the 
base b f the trench before b a c k f i l l i n g -shall be removed by 
a i r l i f t pumps, clamshell, or other s u i t a b l e equipment approved 
by the Resident P r o j e c t Representative. 

3.3 BACKFILL PLACEMENT 

A. B a c k f r i l l Placement -. No b . a c k f i l l s h a l l . be placed u n t i l the 
trench has been inspected arid approved by the Resident P r o j e c t 

. Representative. -The r e q u i r e d m a t e r i a l mixing and placement of 
b a c k f i l l , as w e l l as treatment o f the top o f the s l u r r y 
trench, s h a l l conform to the f o l l o w i n g c o n d i t i o n s : 

1. M a t e r i a l s 

a. The m a t e r i a l f o r trench b a c k f i l l i n g (as s p e c i f i e d 
i n PART 2 s h a l l be composed of s l u r r y , b e ntonite 
and s e l e c t s o i l s obtained from the excavation or 
from an approved borrow source. With the excep­
t i o n o f the uppermost 4 f e e t (miscellaneous f i l l 
s o i l s ) , a l l s u i t a b l e excavated s o i l s s h a l l be 
combined to form the b a c k f i l l . 

2. Mixing 

a. Excavated ma t e r i a l s and/or m a t e r i a l s from ap­
proved borrow sources s h a l l be thoroughly mixed 
w i t h dry bentonite and s l u r r y to form a homoge­
neous mass j u s t p r i o r to the b a c k f i l l i n g opera­
t i o n . The b a c k f i l l mixture s h a l l c o n t a i n a 
minimum 3 percent bentonite (dry weight b a s i s ) . 
During mixing, a d d i t i o n a l dry b e n t o n i t e may be 
added or the m a t e r i a l may be s l u i c e d w i t h s l u r r y , 
as necessary to c o n t r o l the slump, but s l u i c i n g 
w i t h water w i l l not be permitted. 

b. I f the n a t u r a l moisture content of the b a c k f i l l 
m a t e r i a l s p r i o r to being s l u i c e d w i t h s l u r r y i s 
found to be excessive, the CONTRACTOR s h a l l , w i t h 
the p r i o r approval of the Resident P r o j e c t Repre­
s e n t a t i v e , add dry bentonite and/or approved 
borrow m a t e r i a l s to the b a c k f i l l mixture p r i o r to 
or during b a c k f i l l mixing. The b a c k f i l l s h a l l be 
fre e of lumps of clay or s i l t , and pockets of 
s l u r r y or sand and gravel . 
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c. The consistency of the b a c k f i l l mix s h a l l be t h a t 
which w i l l produce a slump cone reading of 4 to 6 
inches. Mixing of b a c k f i l l may be accomplished 
only i n l o c a t i o n s approved by the. Resident Pro­
j e c t Representative. The Resident P r o j e c t Repre­
s e n t a t i v e w i l l determine the s u i t a b i l i t y o f the 
b a c k f i l l mix before placement-. 

Placement 

a. Approved b a c k f i l l s h a l l be placed i n the trench 
by d i s p l a c i n g the b e n t o n i t e s l u r r y . The b a c k f i l l 
mix s h a l l . i n i t i a l l y be lowered, or otherwise 
conveyed to the bottom of the trench and deposit­
ed by means of clamshell bucket or other approved 
equipment. 

b. The bucket s h a l l be lowered to the bottom of the 
trench or top of the in-place b a c k f i l l before 
opening. No free-dropping of b a c k f i l l m a t e r i a l 
d i r e c t l y i n t o the trench or any other method of 
co n s t r u c t i o n which w i l l produce segregation of 
m a t e r i a l w i l l be allowed. CONTRACTOR may use 
other means to convey the b a c k f i l l m a t e r i a l to 
the bottom of the trench or to the top of the 
b a c k f i l l i f approved by the Program Manager. 

c. The placement of b a c k f i l l m a t e r i a l i n one loca­
t i o n s h a l l continue u n t i l the b a c k f i l l emerges 
from below the s l u r r y surface and u n t i l i t s 
n a t u r a l angle of repose i s achieved from the 
bottom of the trench to the top o f emergent 
b a c k f i l l . 

d. The remaining b a c k f i l l s h a l l be placed i n such a 
manner t h a t the n a t u r a l angle of repose of the 
b a c k f i l l w i l l be maintained and so t h a t no pock­
ets o f s l u r r y are present i n the completed s l u r r y 
trench. This m a t e r i a l s h a l l be bladed i n t o the 
trench by the use of loader or other b a c k f i l l so 
t h a t the b a c k f i l l below the s l u r r y surface w i l l 
be pushed along the trench. 

e. As necessary, the Resident P r o j e c t Representative 
w i l l r e q u i r e CONTRACTOR to rod or excavate back­
f i l l below the s l u r r y . B a c k f i l l m a t e r i a l s h a l l 
be maintained a t a minimum of 30 f e e t and at a 
maximum of 100 f e e t behind the face of the exca­
v a t i o n a t the bottom of the trench. The slope of 
the b a c k f i l l s h a l l be no more than 5H:1V and no 
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less than 10H:1V. The toe of the b a c k f i l l mate­
r i a l t h a t r i s e s t o the top of the trench a t the 
termina l end of the trench s h a l l be re-excavated 
as necessary to remove any entrapped s l u r r y , 
s i l t s , and sands t h a t may e x i s t . This m a t e r i a l 
s h a l l be replaced w i t h new b a c k f i l l m a t e r i a l . 

4. Treatment o f Top of S l u r r y Trench 

a. A f t e r the b a c k f i l l reaches w i t h i n 1 f o o t o f the 
top of the s l u r r y trench and before any dr y i n g 
•out of the b a c k f i l l can occur, the top of the 
s l u r r y trench s h a l l be covered w i t h a 20 m i l 
t h i c k l a y e r p f p o l y v i n y l c h l o r i d e . J o i n t s s h a l l 

- overlap a minimum o f 12 inches. A d e t a i l o f the 
p r o t e c t i v e cap i s shown on Drawings No. 3. A f t e r 
the l i n e r has been placed, compacted s t r u c t u r a l 
b a c k f i l l m a t e r i a l s h a l l be placed t o the working 
surface. 

b. As b a c k f i l l proceeds along the trench, CONTRACTOR 
s h a l l place the p r o t e c t i v e cap over the b a c k f i l l ­
ed trench area so t h a t a maximum distance of 75 
fe e t i s maintained between the edge o f the com­
pl e t e d p r o t e c t i v e cap and the top of slope of the 
emergent b a c k f i l l . 

5. S i t e Cleanup 

a. A f t e r the s l u r r y w a l l c o n s t r u c t i o n i s complete, 
the excess s l u r r y and b a c k f i l l s h a l l be prop e r l y 
disposed of i n accordance w i t h the d i r e c t i o n s 
given by Resident Pro j e c t Representative. The 
excess s l u r r y , b a c k f i l l , and other contaminated 
materials w i l l be stored w i t h i n the s l u r r y trench 
bounds. 

3.4 RESTORATION OF UPPER TRENCH AREA 

A. I n general, the upper 1 f o o t o f trench w i l l be b a c k f i l l e d w i t h 
compacted s t r u c t u r a l f i l l placed d i r e c t l y on top of 20 m i l l 
PVC. 

B. Placement and Compaction - General s t r u c t u r a l b a c k f i l l s h a l l 
be placed i n loose l i f t s not exceeding 12 inches i n thickness 
and compacted to 90 percent o f the maximum dry dens i t y as 
determined by ASTM D698, Standard Compaction Test. 
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3.5 UNANTICIPATED SUBSURFACE STRUCTURES 

A. In the event any unidentified subsurface structures or 
u t i l i t i e s are encountered, excavation s h a l l immediately be 
halted and the Program Manager n o t i f i e d . Excavation s h a l l not 
proceed u n t i l receiving w r i t t e n instructions from the Program 
Manager. 

END OF SECTION 

02168-9 
Slurry Trench Construction 



SECTION 7 

DRAWINGS 

The drawings incorporated into the contract documents are inclusive of 

the following: 

Drawing No. Revision No. T i t l e 

1 General V i c i n i t y and Site Location 
Maps 

2 Slurry Trench Alignment 

3 Subsurface Conditions and Slurry 
Trench Details 



EXHIBIT A CONTRACT NO. 

FINAL RELEASE AND WAIVER OF LIEN 

(OWNER) 

(CONTRACTOR) 

Final Total Price $ 
Contract Date Less Partial Payment $ 

Final Payment $ 

CONTRACTOR, in consideration and receipt of final payment in the above 
stated amount, does hereby remise, release and forever discharge OWNER from any 
and all actions, causes of action, debts, dues, accounts, covenants, agreements, 
judgments, claims and demands of whatsoever nature or character which said 
CONTRACTOR now has or ever has against the OWNER, its successors and assigns, 
which shall have arisen or may arise out of or be incidental to work undertaken 
or done under in connection with the CONTRACT and related CHANGE AGREEMENTS 
thereto. 

CONTRACTOR hereby certifes and warrants that all charges for labor, 
materials, supplies, equipment, lands, licenses and another expense for which 
the OWNER or ENGINEER might be sued or for which a lien might be filed, have 
been fully satisfied and paid and in consideration of final payment hereunder, 
hereby waives for itsel f , its subcontractors, material men, successors and 
assigns, all lien rights arising out of the performance of the CONTRACT and will 
defend and save harmless the OWNER and ENGINEER from and against all suits, 
actions, claims, liens or demands of laborers, mechanics, material men or 
others, filed against the OWNER and/or ENGINEER or the buildings, structures, 
additions or improvements constructed under the CONSTRUCTION MANAGEMENT CONTRACT 
and arising out of the performance of the CONTRACT. 

CONTRACTOR hereby agrees that the aforesaid final payment is the final 
amount due and to become due under the CONTRACT and that changes in computations 
made hereafter shall not insure to the benefit or loss of CONTRACTOR. 

IN WITNESS WHEREOF, CONTRACTOR has executed this receipt, release, waiver of 
lien and final discharge on the day of , 19 

Witness or Attest: 
(Contractor) 

By: 

Name & Title (Typed or Printed) 

f O . O Q l 



EXHIBIT B 

COMPLETE 
WAIVER OF RISK AND RELEASE OF LIABILITY 

FOR AND IN CONSIDERATION of receiving permission as a licensee or a busi­
ness invitee, to enter into and upon project 
site near the undersigned HEREBY 
WAIVES ALL RIGHT TO FILE ANY CLAIM OR CLAIMS against, and hereby exempts and 
releases t r — r - ^ - n ^ (OWNER) and DAMES & MOORE (ENGINEER) 
(hereinafter referred to as "Permitter"), its respective officers, directors, 
agents and employees from ALL CLAIMS FOR INJURIES, ACCIDENTS, SICKNESS, AND 
DAMAGES OF WHATSOEVER NATURE SUSTAINED BY THE UNDERSIGNED whether due to negli­
gence (including active and passive negligence) of said Permitters, their 
respective officers, directors, agents and employees, or otherwise, and the 
UNDERSIGNED FURTHER AGREES TO PROTECT, INDEMNIFY AND HOLD HARMLESS said 
Permitters, their respective officers, directors, agents and employees, from any 
and all CLAIMS AND COSTS AND EXPENSES in connection therewith resulting from or 
growing out of any injury or alleged injury, accident, sickness, death or other­
wise to the undersigned, no matter when occurring, HEREBY BINDING THE 
UNDERSIGNED, HIS HEIRS, ADMINSTRATORS, AND ASSIGNEES firmly by these presents. 

WARNING 

The UNDERSIGNED HEREBY ACKNOWLEDGES THAT HE HAS BEEN INFORMED AND WARNED 
WITH RESPECT TO DANGERS that entrance upon the job site may entail and that 
there may be hidden as well as apparent dangers because of the use of large and 
powerful machines and equipment, high-voltage electrical equipment and lines, 
high-pressure air equipment and lines, because of any and all other factors. 

Dated: Signature: 

Witness: Print Name: 

Firm: 

GPV-45 (8-88) 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
(505) B27-5800 

June 1, 1990 

Mrs. W i l l i a m Walker 
15 Road 6271 

K i r t l a n d , New Mexico 87417 

Dear Mrs. Walker: 
On A p r i l 12, 1990, the New Mexico O i l Conservation D i v i s i o n (OCD) 
c o l l e c t e d a water sample from your p r i v a t e w e l l f o r a n a l y s i s of the 
presence of petroleum hydrocarbons which may be r e l a t e d t o the past 
a c t i v i t i e s of the Caribou/Maverik Refinery i n K i r t l a n d , New Mexico. 
Enclosed you w i l l f i n d the r e s u l t s of the analyses. 

The a n a l y t i c a l r e s u l t s show t h a t your w e l l water contains a trac e 
amount of 1,2-Dichloroethane, an organic chemical o f t e n associated 
w i t h leaded gasoline. Although 1,2-Dichloroethane was detected, 
the c o n c e n t r a t i o n could not be q u a n t i f i e d because i t was present 
at a co n c e n t r a t i o n lower than the one ppb d e t e c t i o n l i m i t of the 
l a b o r a t o r y equipment. The s t a t e of New Mexico Water Q u a l i t y 
Control Commission ground water standard f o r 1,2-Dichloroethane i s 
10 p a r t s per b i l l i o n (ppb). The presence of 1,2-dichloroethane i n 
your w e l l i n d i c a t e s t h a t very low l e v e l s of t h i s petroleum r e l a t e d 
contaminant are present i n the shallow ground water, but the amount 
of the contaminant i s too small t o be a t h r e a t t o human h e a l t h . 

The OCD would l i k e t o contact you i n the f u t u r e t o resample your 
w e l l i n order t o monitor the water q u a l i t y of the a q u i f e r i n your 
area. I f you have any questions please contact me at 827-5885. 

W i l l i a m C. Olson 
Hydrogeologist 

Enclosures 

xc: Frank Chavez, OCD Aztec D i s t r i c t O f f i c e 
Terry Vandell, Dames and Moore 
Dave Tomko, EID Farmington O f f i c e 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 3088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
15051 827-5800 

GOVERNOR 

May 25, 1990 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-918-402-316 

Terry D. Vandell 
Dames and Moore 
127 South 500 East 
Suite 300 
Sa l t Lake C i t y , Utah 84102-1959 

RE: Discharge Plan Requirement 
Maverick Refinery Remediation Project 
San Juan County, New Mexico 

Dear Ms. Vandell: 

Under the p r o v i s i o n s of the Water Q u a l i t y Control Commission (WQCC) 
Regulations you are hereby n o t i f i e d t h a t the f i l i n g of a discharge 
plan i s re q u i r e d f o r the K i r t l a n d New Mexico Maverick Refinery 
Remediation P r o j e c t located i n the NE/4 NE/4, Section 17 and the 
SE/4 SE/4, Section 8, Township 29 North, Range 14 West, NMPM, San 
Juan County, New Mexico. 

This n o t i f i c a t i o n of discharge plan requirement i s pursuant t o 
Sections 3-104 and 3-106 of the WQCC Regulations The discharge 
pl a n , defined i n Section 1.10I.P of the WQCC Regulations, should 
cover a l l discharges of e f f l u e n t or leachate a t the s i t e or 
adjacent t o the s i t e . Included i n the a p p l i c a t i o n should be plans 
f o r c o n t r o l l i n g s p i l l s and ac c i d e n t a l discharges a t the s i t e . 

A copy of the r e g u l a t i o n s i s enclosed f o r your convenience. Three 
copies of the discharge plan a p p l i c a t i o n should be submitted. 

Section 3-106.A. of the r e g u l a t i o n s requires a s u b m i t t a l of the 
discharge plan w i t h i n 120 days of r e c e i p t of t h i s n o t i c e unless an 
extension of t h i s time period i s sought and approved f o r good 
cause. 



Ms. Terry D. Vande 
May 25, 1990 
Page -2-

I f t here are any questions on t h i s matter, please f e e l f r e e t o c a l l 
David Boyer a t 827-5812, Roger Anderson at 827-5884 or B i l l Olsen 
at 827-5885 as they have the assigned r e s p o n s i b i l i t y f o r review of 
a l l discharge plans. 

Sincerely, f~\ 

W i l l i a m J. Lefr^j 
D i r e c t o r 

WJL/RCA/sl 

cc: OCD Aztec O f f i c e 
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Mark Lewis 
Staff writer 

A realization that local gov­
ernments cannot afford feder­
al environmental regulations 
has led to a strategy of com­
bining public and private 
money, said Keith Hinds, an 
agent of Public/Private Part­
nerships Initiative of the En­
vironmental Protection Agen­
cy. 

Hinds said the combina­
tion of private with govern­
ment money may be the only 
alternative to Just Ignoring 
federal regulations. 

Speaking to the New Mex­
ico Water Quality Control 
Commission at San Juan Col­
lege Tuesday afternoon, 
Hinds said the disparity be­
tween what regulations re­
quire and the money states 
and local governments have 
to meet them have led to the 
development of the pub­
lic/private strategy. 

Nationwide, local govem-
rrents not only don't have the 
money to meet federal regula­
tions, but the amount they 
lack will grow because there 
are additional regulations in 
the works, he said. ' v 

Currently! the nationwide 

*Parie!,votes to return cleanup control ^ 
The New Mexico Water Quality Control Commission voted 

unanimousfy to return control of a Kirtland oil refinery cleanup to 
the Oil Conservation Commission. 

The commission approved the change during a meeting Tues­
day afternoon at San Juan College. 

William Olsen, with the OCC. said the commission has the 
authority to oversee the cleanup ofthe Caribou-Maverick refinery 
near Kirtland which was transferred to the state Environmental 
Improvement Division in 1988. 

That switch was made because the oil commission did not 
have the expertise necessary at that time to make a determination 
of how the cleanup should take place, Olsen said. 

The oil commission had been ln control of the cleanup since 
1986, when it was determined spills and leaks from the refinery 
had contaminated ground water and wells in the area, he said. 

Some of the cleanup procedures includes flushing under­
ground water sources, aerating soil and removing some con­
taminated soil to the Rio Rancho landfill for disposal, Olsen 
explained. 

In addition, a sludge pit had to be enclosed and an irrigation 
ditch piped to avoid contamination that was leaching into irriga­
tion water, he added. 

shortfall is about $20 billion, 
all of which would have to 
come from local governments 
if no other alternative is 
found, Hinds explained. 

The EPA fears that such a 
large lack of funds during a 
time when local revenues in 
many areas are not Increasing 
would lead to rampant dis­

regard of federal regulations 
and an impasse in enforce­
ment, he said. 

However, by forming part­
nerships, some of the 
financial burden can be lifted 
from government and shared 
with private enterprise, who 
could make a profit, Hinds 
said. 

The EPA has developed a 
self-help program for local 
governments to establish 
partnerships and set 
aside some funding for this, 
Hinds added. 

However, the EPA is not 
promoting strict privatization 
of waste management 
through the program, but a 
combination designed to ben­
efit the public and private sec­
tor, Hinds said. 

Some entitles use private 
business to create or main­
tain waste facilities, while 
others may use them for plan­
ning or monitoring sites, he 
explained. 

The goal of the program is 
to tailor programs to the 
needs of a community or a 
state, and can include both 
solid and liquid waste man­
agement, Hinds added. 

Solid waste is more attract­
ive to private enterprise than 
liquid waste because liquid 
waste Is tied up with many 
more regulations, he said. 

But in the future, using ihe 
private sector for some parts 
of liquid waste management 
will most certainly become a 
more viable alternative, Hinds 
added. 

eg. 
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STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

MEMORANDUM 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO B7504 
(5051 827-5800 

TO: David Boyer, OCD Environmental Bureau Chief 

FROM: B i l l Olson, Geologist I I I 

DATE: May 15, 1990 

RE: SUMMARY OF REMEDIAL ACTIONS AT THE CARIBOU/MAVERIK 
REFINERY AND TANK FARM IN KIRTLAND, NEW MEXICO 

Numerous r e g u l a t o r y actions have occurred over the years regarding 
petroleum contaminated ground water at the Caribou/Maverik Refinery 
and Tank Farm i n K i r t l a n d , New Mexico. On July 11, 1988, while 
employed by the New Mexico Environmental Improvement D i v i s i o n ' s 
(EID) Ground Water Bureau, I wrote a memorandum t o Dennis McQuillan 
summarizing EID actions from September 11, 1986 t o May 27, 1988 
r e l a t e d t o the Caribou/Maverik Refinery. This document was 
presented t o the New Mexico Water Q u a l i t y Control Commission (WQCC) 
on July 12, 1988 when the WQCC approved a change i n the delegation 
of a u t h o r i t y from the New Mexico O i l Conservation D i v i s i o n (OCD) 
to EID, due t o OCD's shortage of t e c h n i c a l s t a f f . 

A summary of the major events and r e g u l a t o r y actions t h a t have 
occurred from J u l y 8, 1988 t o the present are l i s t e d below. 
References t o Maverik also include actions and correspondence w i t h 
Maverik's consultant Dames and Moore. 

July 8, 1988 - EID sends Maverik EID's "PROCEDURES FOR 
THE DISPOSAL OF INVESTIGATION WASTES AT 
PETROLEUM CONTAMINATION SITES" and 
n o t i f i e s Maverik t h a t a i r s t r i p p e r 
operations must be permitted through EID's 
A i r Q u a l i t y Bureau. 

July 11, 1988 - EID prepares a memorandum summarizing 
major events and actions taken from 
September 11, 1986 to May 27, 1988. 

July 12, 1988 - EID and OCD present a request t o the WQCC 
fo r a change i n the delegation of l e g a l 
a u t h o r i t y f o r Caribou/Maverik Refinery 
r e g u l a t o r y actions from OCD t o EID. The 
request was approved by the WQCC. 
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# 

Two K i r t l a n d residents inform EID t h a t 
they were never reimbursed f o r community 
water hookups as promised by 
Caribou/Maverik. EID n o t i f i e s Maverik of 
the residents concerns. 

Maverik submits a re p o r t on the "PHASE I I 
SUBSURFACE SOIL AND SOLID WASTE 
CONTAMINANT EVALUATION". 

Maverik n o t i f i e s residents t h a t d i d not 
receive reimbursements f o r community water 
hookups t o submit r e c e i p t s f o r 
reimbursement and n o t i f i e s EID of 
Maverik's i n t e n t t o reimburse the 
resid e n t s . 

Maverik submits t o EID a "PROPOSAL: GROUND 
WATER REMEDIATION PLAN FOR THE MAVERIK 
COUNTRY STORES, INC. KIRTLAND, NEW MEXICO 
REFINERY AND TANK FARM". The plan 
includes a pump and t r e a t system f o r 
remediating contaminated ground water 
along w i t h a s o i l vapor recovery system 
and bioremediation bench t e s t s . 

Maverik submits the "ROUND I I I GROUND 
WATER QUALITY SAMPLING/ANALYTICAL PLAN" 
to EID. 

Maverik submits a revised ground water 
remediation plan. 

EID approves of Maverik's September 12, 
1988 "ROUND I I I GROUND WATER QUALITY 
SAMPLING/ANALYTICAL PLAN". 

EID and Maverik sample monitor w e l l s . 

Maverik sends a l e t t e r of agreement f o r 
EID's signature to document EID 
concurrence w i t h Maverik's ground water 
remediation plan and d e f e r r i n g a 
negotiated settlement agreement u n t i l 
1989 . 

EID signs Maverik's l e t t e r of agreement 
and requests t h a t Maverik submit d e t a i l s 
of the proposed a i r s t r i p p e r system. 

Maverik submits the "WATER QUALITY DATA 
SUMMARY REPORT FOR COMPLETION OF THE 
HYDROGEOLOGIC EVALUATION" to EID. 



A p r i l 11, 1989 - Maverik submits, t o EID, the "ESTIMATED 
TIME SCHEDULE - PHASE I PLAN FOR GROUND 
WATER REMEDIATION" . Maverik also n o t i f i e s 
EID t h a t Maverik i s working w i t h the 
adjacent landowners and the d i t c h 
a s s o c i a t i o n t o pipe the Westside 
I r r i g a t i o n d i t c h through the r e f i n e r y and 
tank farm area. 

A p r i l 17, 1989 - EID sends Maverik EID's October 12, 1988 
monitor w e l l water q u a l i t y analyses. 

A p r i l 21, 1989 - EID sends nearby landowner Roland Jackson 
a copies of Maverik's November 19, 1987 
and February 22, 1988 water q u a l i t y 
analyses from the monitor w e l l on h i s 
property as requested. 

June 2, 1989 - EID samples Roland Jackson's p r i v a t e w e l l 
i n response to h i s water q u a l i t y concerns. 

Ju l y 28, 1989 - Maverik submits the "STATUS REPORT -
REMEDIATION WORK, AQUIFER PUMP TEST AND 
ROUND I LONG TERM GROUND WATER QUALITY 
MONITORING DATA RESULTS" t o EID. 

August 8, 1989 - Maverik submits an "AMENDED GROUND WATER 
REMEDIATION PLAN" due t o the low s i t e 
h y d r a u l i c c o n d u c t i v i t y . 

August 17, 1989 - EID sends Roland Jackson the water q u a l i t y 
r e s u l t s of EID's June 2, 1989 sampling of 
hi s p r i v a t e w e l l . No v o l a t i l e organics 
were detected. 

August 22, 1989 - Maverik contracts w i t h San Juan 
Engineering t o clean a l l r e f i n e r y tanks 
and p i p i n g of r e s i d u a l product. 

September 7, 1989 - Maverik submits p r e l i m i n a r y i n f o r m a t i o n 
on the biodegradation f e a s i b i l i t y study 
to EID. 

October 17, 1989 - Maverik requests t h a t a l l r e s i d u a l product 
removed during the tank and p i p i n g 
cleaning be taken t o Mesa O i l . 

October 19, 1989 - EID approves of Mesa O i l f o r disposal of 
re s i d u a l product removed during cleaning 
of tanks and p i p i n g . 



October 24, 1989 

November 15, 1989 

December 5, 1989 

December 13, 1989 

January 18, 1990 

January 23, 1990 

February 21, 1990 

March 29, 1990 

A p r i l 12, 1990 

A p r i l 20, 1990 

EID approves of Maverik's August 8, 1989 
"AMENDED GROUND WATER REMEDIATION PLAN" 
and requests Maverik f i l e a Notice of 
I n t e n t t o Discharge f o r a l l ground water 
w i t h EID's Ground Water Section. 

Maverik submits the "STATUS REPORT 
REMEDIATION WORK AND OFF-SITE AND ROUND 
2 LONG-TERM GROUND WATER QUALITY 
MONITORING DATA RESULTS" t o EID. 

Rocky Mountain Construction begins 
cleaning r e s i d u a l product from a l l tanks 
and p i p i n g . 

EID samples on and o f f - s i t e monitor w e l l s . 

Maverik n o t i f i e s EID t h a t bioremediation 
bench t e s t s have been completed. EID 
suggests the use of a i r sparging f o r 
ground water remediation i n the event t h a t 
ground water pumping i s not f e a s i b l e due 
to low hy d r a u l i c c o n d u c t i v i t y of the 
formation. 

EID sends Maverik the r e s u l t s of EID's 
December 13, 1989 water q u a l i t y sampling. 

Maverik submits, t o OCD, the "STATUS 
REPORT - REMEDIATION WORK AND ROUND 3 LONG 
TERM GROUND WATER QUALITY MONITORING DATA 
RESULTS". 

Maverik submits the "ON-SITE GROUND, 
SURFACE WATER AND SLUDGE LABORATORY 
ANALYTICAL DATA AND MODIFIED GROUND WATER 
REMEDIATION PLAN" t o OCD. The modified 
remediation plan proposed a continuous 
grout w a l l surrounding the contaminated 
area w i t h ground water treatment by a i r 
sparging and bioremediation. 

OCD samples the p r i v a t e water w e l l of 
nearby resident W i l l i a m Walker i n response 
to h i s water q u a l i t y concerns. 

OCD conceptually agrees w i t h Maverik's 
March 29, 1990 "MODIFIED GROUND WATER 
REMEDIATION PLAN" but requests a d d i t i o n a l 
i n f o r m a t i o n t o complete the review 
process. OCD reminds Maverik t h a t no 
discharges can occur at the r e f i n e r y 
without an approved discharge plan. 



• 

Maverik requests approval from EID's 
Special Waste Bureau for disposal of 
hydrocarbon contaminated s o i l at the Rio 
Rancho L a n d f i l l . 

OCD and EID present a request to the WQCC 
to return the legal authority for 
Caribou/Maverik Refinery regulatory 
actions to OCD. 
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WATER Q U A L I T Y C O N T R O L C O M M I S S I O N 

CONSTITUENT AGENCIES: 

Environmental Improvement Division 
State Engineer & Interstate Stream Commission 
Game and Fish Department 
Oil Conservation Division 
Department of Agriculture 
State Park & Recreation Division 
Soil and Water Conservation Bureau Way==5-7_Tt9:9^' 
Bureau of Mines and Mineral Resources 
Member-at-Urge 

TO: NM Water Quality Control Commission Members 

WQCC meeting at San Juan College, 4601 College Blvd., 
Farmington. Meeting room adjacent to student center lunchroom, 
Room 1008/1010. 

1. Rol l c a l l 

2. Approval of agenda 

3. Review of the minutes of the March 13, 1990, Water Quality 
Control Commission meeting. 

4. Presentation by the U. S. Environmental Protection Agency on 
Public - Private Partnerships (Privatization). 

5. Presentation and request by the Oil Conservation Division 
and the Environmental Improvement Division to change the 
delegation of authority by returning legal authority over 
cleanup actions at the Caribou/Maverik Refinery, Kirtland, 
New Mexico to OCD. 

6. Presentation by the City of Las Cruces and the EID regarding 
NPDES permitting issues and the EPA's proposed listing of 
the City on the 304(1) l i s t . Request by the City for WQCC 
determination on issue of low flow determination in the Rio 
Grande as i t affects their NPDES permit and listing on the 
304(1) listing. 

7. Report on litigation 

The Commission i s not confined to the items listed on the agenda. 
Other item3 may be considered that are not lis t e d on the agenda. 

Wednesday, May 16th - Leave for Coal Gas Tour at 7:00 an. 

SUBJECT: Proposed Agenda for Tuesday, May 15, 1990, 

1190 St Frauds Drlvt 
Santa Fe, New Mexico 87503 

QI3/Q3H WN 9£:fT 06, 80 AbW 



NEV MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

Post Office Box 968 
Santa Fe, New Mexico 87504-096B 

ENVIRONMENTAL IMPROVEMENT DIVISION 

Michael J. Burkhart 
Director 

G A R R E Y C A R B U T H E R S 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

MEMORANDUM 

TO: Dennis McQuillan, Water Resource Spec. I l l , Technical 
Support Section 

FROM: Bill Olson, Water Resource Spec. I I , Technical Support ^ ^ 
Section ~ 

RE: Summary of Remedial Actions at the Caribou-Maverick Refinery 
and Tank Farm, Kirkland, New Mexico 

DATE: July 11, 1988 

The following summarizes, in chronological order, the major 
events and remedial actions undertaken since the EID Technical 
Support Section began overseeing the remediation of the old 
Caribou-Maverick Refinery and Tank Farm: 

September 11, 1986 - NM Oil Conservation Division (OCD) refers 
clean up of contaminated ground water 
from past refinery operations to EID 
Superfund Section due to lack of staff 
for a technical review of the case. 

December 31, 1986 - Case assigned to EID Technical Support 
Section. Caribou directed to submit 
a remedial investigation proposal and 
to provide drinking water to nearby 
residents with contaminated water wells. 

February 16, 1987 - Caribou submits Proposed Work Plan to 
Evaluate Ground Water Contamination, 
Caribou Four Corners, Inc. Refinery 
to EID. 

April 2, 1987 - EID contacts local residents about analyzing 
private water wells and performs door 
to door survey of residents well water. 

May 11, 1987 - EID, with conditions, approves Proposed 
Work Plan to Evaluate Ground Water Contamination 
at the refinery. 

EQUAL OPPORTUNITY EMPLOYER 

I 



July 30, 1987 

August 14, 1987 

November 12, 1987 

December 10, 1987 

December 15, 1987 

March 1, 1988 

March 21, 1988 

March 25, 1988 

April 4, 1988 

April 27, 1988 

May 27, 1988 

Caribou requests consent of access for 
soil gas survey and installation of 
monitor wells from local landowners. 

Caribou completes soil gas survey and 
agrees to pay for community water supply 
hookups of private water well users 
with contaminated drinking water. 

Monitor wells and private water well 
survey completed. Caribou sets schedule 
of work to be performed at the site. 

Preliminary Ground Water Evaluation, 
Caribou-Maverick Refinery and Farm Tank 
submitted to EID. Report covers field 
and lab work performed to date. 

Meeting between EID and Caribou-Maverick 
officials to set deadlines for investigation 
reports. 

Phase I Hydrogeologic Evaluation, Caribou-
Maverick Refinery and Tank Farm submitted 
to EID. 

Westside Irrigation Ditch cleaned of 
free floating product. Interception 
trench installed upgradient of Westside 
Irrigation Ditch to capture free product 
that was seeping into the ditch. 

Phase I I Hydrogeologic Investigation 
proposal submitted to EID. Report covers 
source investigations and soil contamination 
by means of a soil boring and sampling 
program. 

EID approves of proposed Phase I I Hydrogeologic 
Investigation with some modifications. 

Phase I I field investigation complete. 
A total of 25 borings were performed 
in various potential source areas of 
the refinery. 

Addendum to Phase I Hydrogeologic Evaluation 
submitted to EID. Report includes a 
second round of water quality analyses 
performed during February of 1988. 

im 



^ STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS POST OFFICE BOX 208B 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 375C4 
(505) 627-5800 

GOVERNOR 

MEMORANDUM 

TO: David Boyer, OCD Environmental Bureau Chief 

FROM: B i l l Olson, Geologist I I I 

DATE : May 15, 1990 

RE: SUMMARY OF REMEDIAL ACTIONS AT THE CARIBOU/MAVERIK 
REFINERY AND TANK FARM IN KIRTLAND, NEW MEXICO 

Numerous r e g u l a t o r y actions have occurred over the years regarding 
petroleum contaminated ground water at the Caribou/Maverik Refinery 
and Tank Farm i n K i r t l a n d , New Mexico. On July 11, 1988, while 
employed by the New Mexico Environmental Improvement D i v i s i o n ' s 
(EID) Ground Water Bureau, I wrote a memorandum to Dennis McQuillan 
summarizing EID actions from September 11, 1986 to May 27, 1988 
r e l a t e d t o the Caribou/Maverik Refinery. This document was 
presented to the New Mexico Water Q u a l i t y Control Commission (WQCC) 
on July 12, 1988 when the WQCC approved a change i n the delegation 
of a u t h o r i t y from the New Mexico O i l Conservation D i v i s i o n (OCD) 
to EID, due to OCD's shortage of t e c h n i c a l s t a f f . 

A summary of the major events and r e g u l a t o r y actions t h a t have 
occurred from July 8, 1988 to the present are l i s t e d below. 
References to Maverik also include actions and correspondence w i t h 
Maverik's consultant Dames and Moore. 

July 8, 1988 - EID sends Maverik EID's "PROCEDURES FOR 
THE DISPOSAL OF INVESTIGATION WASTES AT 
PETROLEUM CONTAMINATION SITES" and 
n o t i f i e s Maverik t h a t a i r s t r i p p e r 
operations must be permitted through EID's 
A i r Q u a l i t y Bureau. 

July 11, 1988 EID prepares a memorandum summarizing 
major events and actions taken from 
September 11, 1986 to May 27, 1988. 

July 12, 1988 EID and OCD present a request t o the WQCC 
fo r a change i n the delegation of l e g a l 
a u t h o r i t y f o r Caribou/Maverik Refinery 
r e g u l a t o r y actions from OCD to EID. The 
request was approved by the WQCC. 



July 20, 1988 

July 21, 1988 

August 2, 1988 

August 26, 1988 

September 12, 1988 

September 14, 1988 

September 19, 1988 

October 12, 1988 

December 15, 1988 

January 25, 1989 

January 26, 1989 

Two K i r t l a n d residents inform EID th a t 
they were never reimbursed f o r community 
water hookups as promised by 
Caribou/Maverik. EID n o t i f i e s Maverik of 
the residents concerns. 

Maverik submits a report on the "PHASE I I 
SUBSURFACE SOIL AND SOLID WASTE 
CONTAMINANT EVALUATION". 

Maverik n o t i f i e s residents t h a t d i d not 
receive reimbursements f o r community water 
hookups to submit r e c e i p t s f o r 
reimbursement and n o t i f i e s EID of 
Maverik's i n t e n t t o reimburse the 
residen t s . 

Maverik submits to EID a "PROPOSAL: GROUND 
WATER REMEDIATION PLAN FOR THE MAVERIK 
COUNTRY STORES, INC. KIRTLAND, NEW MEXICO 
REFINERY AND TANK FARM". The plan 
includes a pump and t r e a t system f o r 
remediating contaminated ground water 
along w i t h a s o i l vapor recovery system 
and bioremediation bench t e s t s . 

Maverik submits the "ROUND I I I GROUND 
WATER QUALITY SAMPLING/ANALYTICAL PLAN" 
to EID. 

Maverik submits a revised ground water 
remediation plan. 

EID approves of Maverik's September 12, 
1988 "ROUND I I I GROUND WATER QUALITY 
SAMPLING/ANALYTICAL PLAN". 

EID and Maverik sample monitor w e l l s . 

Maverik sends a l e t t e r of agreement f o r 
EID's signature to document EID 
concurrence w i t h Maverik's ground water 
remediation plan and d e f e r r i n g a 
negotiated settlement .agreement u n t i l 
1989 . 

EID signs Maverik's l e t t e r of agreement 
and requests t h a t Maverik submit d e t a i l s 
of the proposed a i r s t r i p p e r system. 

Maverik submits the "WATER QUALITY DATA 
SUMMARY REPORT FOR COMPLETION OF THE 
HYDROGEOLOGIC EVALUATION" to EID. 

11 



A p r i l 11, 1989 - Maverik submits, to EID, the "ESTIMATED 
TIME SCHEDULE - PHASE I PLAN FOR GROUND 
WATER REMEDIATION". Maverik also n o t i f i e s 
EID t h a t Maverik i s working w i t h the 
adjacent landowners and the d i t c h 
association t o pipe the Westside 
I r r i g a t i o n d i t c h through the r e f i n e r y and 
tank farm area. 

A p r i l 17, 1989 - EID sends Maverik EID's October 12, 1988 
monitor w e l l water q u a l i t y analyses. 

A p r i l 21, 1989 - EID sends nearby landowner Roland Jackson 
a copies of Maverik's November 19, 1987 
and February 22, 1988 water q u a l i t y 
analyses from the monitor w e l l on h i s 
property as requested. 

June 2, 1989 - EID samples Roland Jackson's p r i v a t e w e l l 
i n response to h i s water q u a l i t y concerns. 

July 28, 1989 - Maverik submits the "STATUS REPORT -
REMEDIATION WORK, AQUIFER PUMP TEST AND 
ROUND I LONG TERM GROUND WATER QUALITY 
MONITORING DATA RESULTS" t o EID. 

August 8, 1989 - Maverik submits an "AMENDED GROUND WATER 
REMEDIATION PLAN" due to the low s i t e 
h y d r a u l i c c o n d u c t i v i t y . 

August 17, 1989 - EID sends Roland Jackson the water q u a l i t y 
r e s u l t s of EID's June 2, 1989 sampling of 
his p r i v a t e w e l l . No v o l a t i l e organics 
were detected. 

August 22, 1989 - Maverik contracts w i t h San Juan 
Engineering to clean a l l r e f i n e r y tanks 
and p i p i n g of r e s i d u a l product. 

September 7, 1989 - Maverik submits p r e l i m i n a r y i n f o r m a t i o n 
on the biodegradation f e a s i b i l i t y study 
to EID. 

October 17, 1989 - Maverik requests t h a t a l l r e s i d u a l product 
removed during the tank and p i p i n g 
cleaning be taken t o Mesa O i l . 

October 19, 1989 - EID approves of Mesa O i l f o r disposal of 
re s i d u a l product removed during cleaning 
of tanks and p i p i n g . 



October 24, 1989 

November 15, 1989 

December 5, 1989 

December 13, 1989 

January 18, 1990 

January 23, 1990 

February 21, 1990 

March 29, 1990 

A p r i l 12, 1990 

A p r i l 20, 1990 

EID approves of Maverik's August 8, 1989 
"AMENDED GROUND WATER REMEDIATION PLAN" 
and requests Maverik f i l e a Notice of 
In t e n t to Discharge f o r a l l ground water 
w i t h EID's Ground Water Section. 

Maverik submits the "STATUS REPORT 
REMEDIATION WORK AND OFF-SITE AND ROUND 
2 LONG-TERM GROUND WATER QUALITY 
MONITORING DATA RESULTS" to EID. 

Rocky Mountain Construction begins 
cleaning r e s i d u a l product from a l l tanks 
and p i p i n g . 

EID samples on and o f f - s i t e monitor w e l l s . 

Maverik n o t i f i e s EID t h a t bioremediation 
bench t e s t s have been completed. EID 
suggests the use of a i r sparging f o r 
ground water remediation i n the event t h a t 
ground water pumping i s not f e a s i b l e due 
to low hydr a u l i c c o n d u c t i v i t y of the 
formation. 

EID sends Maverik the r e s u l t s of EID's 
December 13, 1989 water q u a l i t y sampling. 

Maverik submits, to OCD, the "STATUS 
REPORT - REMEDIATION WORK AND ROUND 3 LONG 
TERM GROUND WATER QUALITY MONITORING DATA 
RESULTS". 

Maverik submits the "ON-SITE GROUND, 
SURFACE WATER AND SLUDGE LABORATORY 
ANALYTICAL DATA AND MODIFIED GROUND WATER 
REMEDIATION PLAN" t o OCD. The m o d i f i e d 
remediation plan proposed a continuous 
grout w a l l surrounding the contaminated 
area w i t h ground water treatment by a i r 
sparging and bioremediation. 

OCD samples the p r i v a t e water w e l l of 
nearby resident William Walker i n response 
t o h i s water q u a l i t y concerns. 

OCD conceptually agrees w i t h Maverik's 
March 29, 1990 "MODIFIED GROUND WATER 
REMEDIATION PLAN" but requests a d d i t i o n a l 
i n f o r m a t i o n t o complete the review 
process. OCD reminds Maverik t h a t no 
discharges can occur at the r e f i n e r y 
without an approved discharge plan. 
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May 1, 1990 

May 15, 1990 

Maverik requests approval from EID's 
Special Waste Bureau f o r disposal of 
hydrocarbon contaminated s o i l at the Rio 
Rancho L a n d f i l l . 

OCD and EID present a request t o the WQCC 
to r e t u r n the l e g a l a u t h o r i t y f o r 
Caribou/Maverik Refinery r e g u l a t o r y 
actions to OCD. 



R E F E R E N C E 
U . S . G . S . Q U A D R A N G L E E N T I T L E D 
" K I R T L A N D , N E W M E X I C O " - 1966, 
P H O T O R E V I S E D 1979. 

Dames & Moore 

P L A T E 1 
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SCALE IN FEET 

REFERENCE 
ADAPTED FROM PRINTS E N T I T L E D "PROPERTY I D E N T I F I ­
CATION MAP OF SAN JUAN COUNTY. NEW MEXJCO" COOE 
NUMBER 2 - 0 8 3 - 57 1, SHEET NUMBERS D - 3 - 17 - I AND 
D - 3 - 17 - < (SECTION 17, TOWNSHIP 29 NORTH. RANGE U 
WEST) - PREPARED BY SAN JUAN COUNTY - UNDATED. 
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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 
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G A R R E Y C A R R U T H E R S 

Governor 

D E N N I S B O Y D 
Secretary 

M I C H A E L J . B U R K H A R T 
Deputy Secretary 

R I C H A R D M I T Z E L F E L T 
Director 

May 7, 1990 

Terry Vandell, Senior Hydrogeologist 
Dames & Moore 
127 South, 500 East 
Suite 300 
S a l t Lake C i t y , Utah 84102-1959 

Dear Ms. Vandell: 

This l e t t e r i s i n response t o your May 1, 1990 request t o dispose 
of hydrocarbon contaminated s o i l from the Maverik Country Stores 
Inc. K i r t l a n d tank farm, a t the Rio Rancho L a n d f i l l . The EID 
understands t h a t Maverik's cleanup i n v o l v e s removal of both 
sludge and u n d e r l y i n g s o i l . Sludge d i s p o s a l i n l a n d f i l l s i n New 
Mexico i s s p e c i f i c a l l y p r o h i b i t e d by Section 104.D of the N.M. 
S o l i d Waste Management Regulations. Therefore, the s o i l must be 
f r e e of sludge p r i o r t o d i s p o s a l . 

A petroleum-contaminated s o i l d i s p o s a l p o l i c y developed by the 
EID's Underground Storage Tank Bureau (copy enclosed) i s app l i e d 
by t h e S o l i d Waste Program f o r d i s p o s a l o f such s o i l a t 
l a n d f i l l s . Maverik's s o i l s t i l l meets the d e f i n i t i o n of " h i g h l y 
contaminated" under t h i s p o l i c y , and t h e r e f o r e cannot be disposed 
of a t a l a n d f i l l a t t h i s time. The s o i l should be spread i n t o a 
s i n g l e l a y e r no gr e a t e r than s i x inches t h i c k i n a bermed area, 
f o l l o w e d by t u r n i n g or d i s c i n g once every two weeks u n t i l 
a n a l y s i s shows the l e v e l s s p e c i f i e d by the UST p o l i c y have been 
met. Only a f t e r the s o i l has met these l e v e l s can i t be approved 
f o r d i s p o s a l a t a l a n d f i l l . The Rio Rancho f a c i l i t y has not 
i n d i c a t e d i n the permit a p p l i c a t i o n they have a separate area of 
the l a n d f i l l f o r treatment of petroleum contaminated s o i l . 

S i n c e r e l y , 

> O o ^ i ) 

J. David Duran 
Water Resource Engineering S p e c i a l i s t 
Special Waste Bureau 

xc Garth Graves, D i s t r i c t 1 
B i l l Olson, OCD 
Lance P. R o b i n s o n , Waste Management o f N o r t h A m e r i c a , I n c . 
Marcy Leav i t t , UST Bureau 

- 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 S O S t . F r a n c i s D r . 
S a n t a F B , N a w M e x i c o 3 7 5 0 3 



S # T E OF NEW M E X I C # 

WATER Q U A L I T Y C O N T R O L C O M M I S S I O N 

CONSTITUENT AGENCIES: 

Environmental Improvement Division 
State Engineer & Interstate Stream Commission 
Game and Fish Department 
Oil Conservation Division 
Department of Agriculture 
State Park & Recreation Division 
Soil and Water Conservation Bureau 
Bureau of Mines and Mineral Resources 
Member-at-Large 

SUBJECT: Proposed Agenda for Tuesday, May 15, 1990, 

1. Roll c a l l 

2. Approval of agenda 

3. Review of the minutes of the March 13, 1990, Water Quality 
Control Commission meeting. 

4. Presentation by the U. S. Environmental Protection Agency on 
Public - Private Partnerships ( P r i v a t i z a t i o n ) . 

5. Presentation and request by the O i l Conservation Division 
and the Environmental Improvement Division to change the 
delegation of authority by returning legal authority over 
cleanup actions at the Caribou/Maverik Refinery, Kirtland, 
New Mexico to OCD. 

6. Presentation by the City of Las Cruces and the EID regarding 
NPDES permitting issues and the EPA's proposed l i s t i n g of 
the City on the 304(1) l i s t . Request by the City for WQCC 
determination on issue of low flow determination i n the Rio 
Grande as i t affects t h e i r NPDES permit and l i s t i n g on the 
304(1) l i s t i n g . 

7. Report on l i t i g a t i o n 

The Commission i s not confined to the items l i s t e d on the agenda. 
Other items may be considered that are not l i s t e d on the agenda. 

Wednesday, May 16th - Leave fo r Coal Gas Tour at 7:00 am. 

TO: NM Water Quality Control Commission Members 

Room 1008/1010. 

1190 St. Francis Drive 
Santa Fe, New Mexico 87503 

QI3/Q3H WN 3E-.PT 06, 80 AttU 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

3 May 1, 1990 

Environmental Improvement D i v i s i o n 
Special Waste Bureau 
Harold Runnels B u i l d i n g 
1190 St. Francis Drive N2256 
Santa Fe, New Mexico 87503 

A t t e n t i o n : Mr. David Duran 
Special Waste Bureau 
Environmental Engineer 

Subject: EID Approval f o r Disposal of 
Hydrocarbon Contaminated 
Soils to the Rio Rancho 
L a n d f i l l F a c i l i t y 

Dear Mr. Duran: 

As per our recent telephone conversation, enclosed are s o i l s chemistry data 
f o r gasoline-contaminated s o i l s located at the Maverik Country Stores Inc. 
abandoned tank farm i n K i r t l a n d , New Mexico (Plate 1 ) . Dames & Moore has been 
contracted to remediate t h i s s i t e . We are c u r r e n t l y working w i t h Mr. B i l l Olsen 
of the O i l Conservation D i v i s i o n i n conducting the remediation, one of the tasks 
which involves clean up of about 800 cubic yards of the aforementioned 
contaminated s o i l . 

The data show (Table 1 and Attachment #1) t h a t the contaminated s o i l i s not 
characterized as hazardous. The t o t a l petroleum hydrocarbon (TPH) c o n c e n t r a t i o n 
i s only 2,560 mg/kg as compared to 50,000 mg/kg TPH i n wastes t h a t are c u r r e n t l y 
accepted by the Rio Rancho L a n d f i l l . Therefore, we would l i k e to dispose of t h i s 
s o i l to the Rio Rancho L a n d f i l l . 

According to Mr. B i l l Olsen, approval must f i r s t come from the New Mexico 
Environmental Improvement D i v i s i o n (EID), s p e c i f i c a l l y , the Special Waste Bureau. 
The OCD would then c o n c u r r e n t l y approve of the disposal. Based on a previous 
discussion w i t h Jack Elvenger of the EID's Hazardous Waste Bureau, since the s o i l 
i s not characterized as hazardous, the Hazardous Waste Bureau w i l l not be 
involved i n t h i s projecc. 

I n a d d i t i o n , Waste Management of North America, Inc. (WMNA), the owner of 
the Rio Rancho L a n d f i l l F a c i l i t y must have l e t t e r s of approval from both the EID 
and the OCD p r i o r to disposal. Consequently, copies of t h i s l e t t e r and the data 
have been forwarded to Mr. B i l l Olsen as w e l l as to Mr. Lance P. Robinson of 
WMNA. 

Your prompt review and response to t h i s request to dispose of these 
contaminated s o i l s to the Rio Rancho L a n d f i l l are g r e a t l y appreciated. We would 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

Environmental Improvement D i v i s i o n 
May 1, 1990 
Page -2-

l i k e to dispose of these s o i l s by the end of May, i f possible. Copies of your 
response w i l l be forwarded to the OCD and to WMNA. I f you have any questions, 
please contact me at (801) 521-9255. 

Very t r u l y yours, 

DAMES & MOORE 

Terry D. Vandell 
Senior Hydrogeologist 

TDV:fl 

cc: Mr, B i l l Olsen, With Attachments 
Mr. Lance P. Robinson, With Attachments 
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Rocky Mountain 

Analytical Laboratory 
Lnscco I n c o i a i c d 

ANALYTICAL RESULTS 

DAMES & MOORE 

ENSECO-RMAL NO. 008144 

JANUARY 26, 1990 

da 11 '^horipsim-^' 

4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 

Facsimile: 303/431-7171 

FOR nseco 

Reviewed by: 



i 

I'.nseco 

SAMPLE DESCRIPTION INFORMATION 
For 

Games and Moore 

Lab 10 Client ID Matrix 
Sampled Received 

Oate Time Oate 

008144-0002-SA MESP-Sol SOIL 18 JAN 90 15:00 20 JAN 90 

• 



• • 
- 1'.[ ist 

General Inorganics 

Client Name: Dames and Moore 
Client ID: MESP-Sol 
Lab ID: 008144--0002-SA Enseco ID : 1064810 
Matrix: SOIL Sampled : 18 JAN 90 Received 20 JAN 90 
Authorized: 20 JAN 90 Prepared : See Below Analyzed See Below 

Reporti ng Analyti cal Prepared Analyzed 
Parameter Result Units Limi t Method Date Date 

Cyanide, Reactive ND mg/kg 0.1 EPA/OSW NA 23 JAN 90 
Ign i t a b i l i t y >160 deg. F 1010/1020 NA 23 JAN 90 
Oil and Grease 20300 mg/kg 100 9070 Mod. NA 24 JAN 90 
pH 7.7 units 9045/ASTM NA 23 JAN 90 
Sulfide, Reactive ND mg/kg 0.5 EPA/OSW NA 23 JAN 90 
Total Petroleum 

mg/kg EPA/OSW 

Hydrocarbons 2560 mg/kg 50 9070 NA 23 JAN 90 

Note o : This test is unreliable for any sample other than a 
non-aqueous liquid. 

ND = Not detected 
NA = Not applicabie 

Reported By: Ron Maiorana Approved By: Kimberly Conroy 



Client Name: 
Client ID: 
Lab ID: 
Matr i x: 
Authorized: 

Dames and Moore 
MESP-Sol 
008144-0002-SA 
SOIL 
20 JAN 90 

Me La I s 

EP Toxicity Leachate 

Enseco ID: 1064810 
Sampled: 18 JAN 90 
Prepared: See Below 

Rece i ved: 
Analyzed: 

20 JAN 90 
See Below 

Parameter 
Reporting Analytical Prepared 

Parameter Result Uni ts Limit Method Date 

Arsen i c ND mg/L 0.1 6010 24 JAN 90 
Bari um 1.6 mg/L 0.01 6010 24 JAN 90 
Cadmi um ND mg/L 0.005 6010 24 JAN 90 
Chromi um ND mg/L 0.01 6010 24 JAN 90 
Lead ND mg/L 0.05 6010 24 JAN 90 
Si 1ver ND mg/L 0.01 6010 24 JAN 90 
Mercury ND mg/L 0.002 7470 24 JAN 90 
Seleni um ND mg/L 0.05 7740 24 JAN 90 

Date 

25 JAf* 

25 JAf 
25 JAI 

ND = Not detected 
NA = Not applicable 

Reported By: Fred Velasquez Approved By: Kimberly Conroy 



STATE OF NEW MEXICO 

§j t&08L ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
1*3 V -

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

April 20, 1990 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) B27-5800 

Terry D. Vandell 
Dames and Moore 
127 South 500 East 
Suite 300 
Salt Lake City, Utah 84102-1959 

RE: MODIFIED GROUND WATER REMEDIATION PLAN FOR THE KIRTLAND 
NEW MEXICO MAVERICK REFINERY 

Dear Ms. Vandell: 

The New Mexico Oil Conservation Division (NMOCD) is in the process of 
reviewing the March 1990 "ON-SITE GROUND, SURFACE WATER AND SLUDGE 
LABORATORY ANALYTICAL DATA AND MODIFIED GROUND WATER 
REMEDIATION PLAN FOR MAVERICK TANK FARM KIRTLAND, NEW MEXICO 
FOR MAVERICK COUNTRY STORES INC". The conceptual remedial plan 
presented in the above document appears sufficient to remediate contaminated 
ground water and prevent further ground water contamination but, the NMOCD 
requires the following information to complete the review process: 

1. Design specifications for the slurry wall, such as physical dimensions, 
method of emplacement and composition of the slurry, were not included 
in the remediation plan. NMOCD understands that Dames and Moore will 
initiate a boring program the week of April 30, 1990 in order to complete 
design criteria of the slurry wall. Please submit all design specifications 
upon completion of evaluation of the boreholes. 

2. The NMOCD requests submission of design specifications for the air 
sparging system, dewatering wells and additional monitoring wells 
including depth of wells, completion intervals, methods of construction, 
piping and types of pumps. 

3. Where will the additional monitoring wells be located? 

4. Please submit design specifications for the water application or sprinkling 
process for enhanced bioremediation including area of application, types 
of equipment to be used and the locations of equipment and piping. 



Ms. Terry D. Vandell 
April 20, 1990 
Page -2-

5. What measures will be taken to ensure that sprayed water will not leave 
the application area and that excess ponding does not occur during the 
application process? 

The NMOCD would like to remind you that no remedial discharges can occur 
until the site has an approved discharge plan. Oversight responsibility, 
including authority for discharge plan approval, is expected to be formally 
returned to this agency at the Water Quality Control Commission meeting in 
Farmington on Tuesday, May 15, 1990. You will find enclosed the time and 
location of this meeting. An agenda for the meeting will be prepared shortly. 
If you have questions or comments on requests in this letter, please call me 
at (505) 827-5885. 

Sincerely, / - v ? 

William Olson 1 
Hydrogeologist 

WO/sl 

cc: William Call, Maverick County Stores, Inc. 
OCD Aztec District Office 
Dave Tomko, EID Farmington 
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STATE OF 
NGW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

0Tel ephone • Personal 
Date 

Originating Party Other Parties 

/;// - mam sis--
Subject 

Discussion 



ORGANIC CHEMISTRY ANALYTICAL REQUEST FORM 
IVISION SCIENTIFIC LABORATORY 

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

User 
C o d e * f l A Z\3\J\ 

\ Request 
ID No.: 

Request I I I I! |||| ||| 
ID No. 000783-C 

SLD No. 

Date 
Received 

90- 054 9 -C 

Priority 
Code#: 3 [If T o r "2", 

call EID-SLD 
Coordinator] 

_7jCity: , j / iSjState A l Facility n 
Name: 

lJC9untyj_. 

-^-l Sample 
Location: | L l I l l l l I l l I I I l l l I I I L _1_J I I I 

10 Collected 
By: 

First^ i L l a U l t 
On: 9 . 0 / 0 * / / / 2 - At:l / \ 4 T \ Q \ 0 I hrs. 

Date: (YY/MM/DD) 

12] Latitude (DDMMSS) 

I I *1 I I 

Time; , » hr- «"2SJ. 
3:00 pm » 1500 hrs. 

nlCodes: ' 

\2-\6\Q 
Submitter 

i I L l - l I I I I I 
WSS# Organization 

^Repor t T / ? ; / / ^ 
^ P h o n e # : ^ ? - ^ x : 

Address A i 1*1 , f ) . \ ••/*' J f 

P.O.. Sov Z€fr& 
City, State Zip 

Longitude (DDDMMSS) 

I I I I I I ' l l 

2 Digit ID 
(If needed) 

• - Compliance 
Check 

S^Monitoring 
AZy Special 

Sampling Information: 
W G r a b 
• - Composite p p - * 

• - Row Proportioned 
• - Equal Aliquot 

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

16| Field 
Data: PH : Conductivity: umhos @ C, Temperature: 

Chlorine 
C, Residual: mg/l , Flow: 

17| Sample Source: 
•-Stream 
•-Lake 
•-Drain 
•-Pool 
•-WWTP 

XT^Vell; Depth: 
^D-Spring 

•-Distribution 
•-Point-of-Entry 
•-Other: 

JJ3J Sample Type: Jg£-Water, Q-Soll, O-Food, 

18 Field Notes/ 
— Sample # : 

UJ/W pr\«4* LA// 

•-Wastewater, • -Other 
This form accompanies a single sample consisting of: 

1 septum via1(s) (volume = y Q W ) 
glass jugs (volume = ) 

201 Preservation: 
Q - NP No Preservation; Sample stored at room temperature 
fGfP'tce Sample stored in an ice bath (Not Frozen) 
'LJ- P-TS Sample Preserved with Sodium ThiosuHate to remove chlorine residual 
Q - P-HCI Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 
•-Other 

(volume 

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

Volatile Screens: 

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

(765) Mass Spectrometer Purgeables (EPA 624) 
- (766) SDWA Total Trihalomethanes (EPA 501.1) 
- (774) SDWA VOCs I [8 Regulated + ] (EPA 502.2) 
- (775) SDWA VOCs II [EDB & DBCP] (EPA 504) 

Other Specific Compounds or Classes: 

- ( ) 
- ( ) 
- ( ) 

Semivolatile Screens: 

• - (763) Acid Extractables 
Q - (751) Aliphatic Hydrocarbons 
• - (755) Base/Neutral Extractables (EPA 625) 
• - (756) Base/Neutral/Acid Extractables (EPA 8270) 
[~J- (758) Herbicides, Chlorophenoxy Acid 
f j - (759) Herbicides, Triazines 
• - (760) Organochlorlne Pesticides 
[~J- (761) Organophosphate Pesticides 
• - (767) Polychlorinated Biphenyls (PCB's) 
• - (764) Polynuclear Aromatic Hydrocarbons 
• - (762) SDWA Pesticides & Herbicides 

Remarks: 

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



DEFINITIONS: 

The term SDWA Pesticides & Herbicides shall mean that the following parameters will be determined: 
Endrin, Lindane, Methoxychlor, Toxaphene, 2, 4-D, and 2, 4, 5-TP (Silvex). Special container(s) required. 
Sample should be refrigerated. 

The term SDWA VOCs I shall mean that the following parameters shall be determined: Aromatic and 
Halogenated purgeables to determine the presence of Benzene, Carbon tetrachloride, 1,1-
Dichloroethylene, 1,2-Dichloroethane, para-Dichlorobenzene, Trichloroetylene, and Vinyl chloride plus 49 
unregulated contaminants. Special container(s) required. Sample should be refrigerated. 

The 'term SDWA VOC's II shall mean that the following parameters shall be determined: Ethylene 
dibromide (EDB) and 1,2-Dibromo-3-chloropropane (DBCP). Special container(s) required. Sample 
should be refrigerated. 

The term SDWA Total Trihalomethanes that the following parameters shall be determined: Total 
Trihalomethanes. Special container(s) required. Sample should be refrigerated. 

SAMPLE CONTAINERS: 

All Volatile Screens require two 40 ml VOC Septum Vials. 

All Semivolatile Screens (except 762) require two 1-liter bottles filled approximately 4/5ths full. 

SDWA Pesticides & Herbicides Screen (762) requires three 1-liter bottles filled approximately 4/5ths full. 

Refrigerated means keep cool (0-4 °C), but do not freeze. 

Please contact the Organic Section with questions on sampling or interpretation of data/results. 

V / / / / / / / / / / / / ^ Use Only When Necessary SSSSSS^SS^^ 
CHAIN OF CUSTODY 

I certify that this sample was transferred from to 

at (location) on at 
Date rime 

Evidentiary Seals: • - N o t Sealed Seals Intact: • - Y e s • - N o 

Signatures 

and from (if applicable) to 

at (location) on at 
lime 

Evidentiary Seals: • -Not Sealed Seals Intact: • - Y e s Q-No 

Signatures 

•WMt. inr i r i . .-)><(..> i i * ! . •; ;< " l i r a : e t • n : s : f e . . . . i _ J s : W * " i i V eJLi£*».rlAWlM»-



ST/ATE OF NEW MEXICO 

SCI 

April 27, 1990 

Request 
ID No. 000783 

HEALTH AND 

TIFIC LABORATORY Dl 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [505J-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

ANALYTICAL REPORT 
SLD Accession No. OR-90-0549 

VIRONMENT DEPARTMENT 

ON 

Distribution 
( B ) Submitter 

(BS) SLD Files 

To: Olson From: Organic Chemistry Section 
NM Oil Consv. Div. Scientific Laboratory Div. 
State Land Office Bldg. 700 Camino de Salud, NE 
P.O. Box 2088 Albuquerque, NM 87106 
Santa Fe, NM 87504-2088 

Re: A water,Purgeable sample submitted to this laboratory on April 16, 1990 

= = = = = DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 12-Apr-90 By: Ols . . . Caribon Refinery/Walker Well 
At: 18:00 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter Value Note MDL Units 

1,2-Dichloroethane 0.00 T 1.00 ppb 
Aromatic Purgeables (6) 0.00 N 1.00 ppb 

See Laboratory Remarks f o r Additional Information 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U^-Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed[3; Intact: N o f J , YesfJ & Broken By: Date: 

Laboratory Remarks: 
QUALITY CONTROL SUMMARY FOR VOLATILES SCREEN 

METHOD BLANK: A laboratory method blank was analyzed along with 
t h i s sample t o assure the absence of i n t e r f e r i n g contaminants 
from lab reagents, instruments, or the general laboratory 
environment. Unless l i s t e d below, no contaminants were detected 
i n t h i s blank above the reported detection l i m i t . 

COMPOUND DETECTED CONCENTRATION (PPB) 
No Compounds Detected 

SURROGATE RECOVERIES: 
SURROGATE CONCENTRATION % RECOVERY 

Fluorobenzene 25 ppb 105.8 
2-Bromo-l-chloropropane 15 ppb 91.4 

SPIKE RECOVERY: The % recoveries f o r compounds i n the batch 

(Continued on page 2.) 



ANALYTICAL REPORT 
SLD Accession No. OR-90-0549 
Continuation, Page 2 of 2 

spike were from 80% to 120% with the exception of the compounds 
l i s t e d below: 

COMPOUND 
Vinyl chloride 
Dichloroethene-1,1 
Trichloroethane-1,1,1 
Dichloroethane-1,2 
Dichlorobenzene-1,4 

Analyst: 

CONCENTRATION 
50.0 ppb 
50.0 
50.0 
50.0 
50.0 

ppb 
ppb 
ppb 
ppb 

% RECOVERY 
54.4 
79.8 
77.4 
123.6 
126.4 

Reviewed By 
Richard F. Meyerhein 04/25/90 
Supervisor, Organic Chemistry Section 

,1 . M i l / , I I . ,\A,\M\ ,,. IV . ' II i I II «,,!. , I Ui , . . 



SCIENTIFIC LABORATORY DIVISION 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

REPORT TO: Mil 
1190, S<~lJ £r< 

r ^ . L . D . No. OR 

D A T E R E C . 

___{____ 

COLLECTION CITY: 

COLLECTION D A T E / T I M E CODE: (Year-Month-Day-Hour-Minute) | <sPr^ 

LOCATION CODE: (Township-Range-Section-Tracts) | | |_ 

PRIORITY 

PHONE(S): 

COUNTY: jTW-i^ 

3 

X 

USER CODE: I _£Tj I ̂ /1 -3 | | SUBMITTER: <Q/S(y^ 

\ ^ SOIL |_J, FOOD |_|, OTHER: 

+ 1 + 1 | |( 10N06E24342) 

O, CODE :|M-5L 
SAMPLE T Y P E : WATER 

This form accompanies 2_ Septum Vials, Glass Jugs, and/or 

2 3 1990 JAN 

OUND WATER Bu 

Samples were preserved as follows: 

NP: No Preservation; Sample stored at room temperature. 
P-Ice Sample stored in an ice bath (Not Froien). 

f l P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

• P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 
ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 
required. Whenever possible Ust specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
l ~ l (753) Aliphatic Headspace (1-5 Carbons) |___ (751) Aliphatic Hydrocarbons 

^P^f (754) Aromatic ic Halogenated Purgeables Q ( 7 5 S ) Base/Neutral Extractables 
( I (765) Mass Spectrometer Purgeables I I (758) Herbicides, Chlorophenoxy acid 

_ _ (766) Trihalomethanes f__] (759) Herbicides, Triaiines 

f~1 (774) SDWA V O C s I (8 Regulated +) |__] (760) Organochlorine Pesticides 

• (775) SDWA V O C s II (EDB tc DBCP) O ( 7 6 1 ) Organophosphate Pesticides 
Other Specific Compounds or Classes ___[ (767) Polychlorinated Biphenyls (PCB's) 

(~~l |__] (764) Polynudear Aromatic Hydrocarbons 
r ~ | [__[ (762) SDWA Pesticides ic Herbicides 

AM 

Remarks: 

F I E L D DATA: 

pH= ; Conductivity= umho/cm at °C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l; Alkalinity= mg/l; Flow Rate / 

Depth to water ft.; Depth of well ft.; Perforation Interval - ft.; Casing:_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

Au- 11 

I certify that the results in this block A^urately/T^eflect the results of my field analyses, observations and / / 

activities.(signature collector): *~\/'^l/V /yyb->^ Method of Shipment to the Lab: *\X*-n' 

CHAIN OP CUSTODY 

I certify that this sample was transferred from to . . . . - • 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed __] OR Seals Intact: Yes f__ No _ _ 

Signatures 

ij l«L•t•̂ [aHiaH•i?-̂?̂ îf̂ •l!tfr̂ !J:lft̂ -̂̂ ^̂ îJ.|[-.'̂  i--ti ilai_M*tlJil̂ ;iii-:Sit.nSî rW;;»-r'H';" 1 « •»»•«;„• ni#H-"!*« l*.lr*?HIir' 



ANALYSES PERFORMED LAB. .: OR-
TfflS PAGE FOR LABORATORY RESULTS ONLY 

Thi* sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 
(_1 (753) Aliphatic Headspace (1-5 Carbons) 
P I (754) Aromatic Sc Halogenated Purgeables 
I [ (765) Mass Spectrometer Purgeables 
[_ (766) Trihalomethanes 
• (774) SDWA VOCs I (8 Regulated +) 
Q (775) SDWA VOCs II (EDB Sc DBCP) 

Other Specific Compounds or Classes 

• 
• 

EXTRACTABLE SCREENS 
I | (751) Aliphatic Hydrocarbons 
• (755) Base/Neutral Extractables 
1 I (758) Herbicides, Chlorophenoxy acid 
_ _ (759) Herbicides, Triaeines 
I I (760) Organochlorine Pesticides 
I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 
I I (764) Polynudear Aromatic Hydrocarbons 
f__J (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED CONC. 

IPPBl 
COMPOUND (S) DETECTED CONC. 

rPPBl 

DETECTION LIMIT * _L + DETECTION LIMIT 

ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed [_ Intact: Yes No Seal(s) broken by: ; date: 
I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 
that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: . Analyst's signature: 

I certify that I have reviewed and concur with the analytical results for this sample and with the statements in this block. 

Reviewers signature: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ^ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 



S W E OF 
NEW MEXICO 

Oft. 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

[_Trelephone L_J Personal 
Time Date . / i A 

3 / ^ 0 / ^ 

Oriqinatinq Party Other Parties 

Ml 01^ 'OcD yj, lilC, 

Subject 

Discussion 

i 2 _ 

Conclusions or Agreements 



TRANSMITTAL SHEET (j$ Dames & Moore @ 

To: O i l Conservation Division 
State Land Office Building 
P.O. Box 2088 
Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

Attention: Mr. B i l l Olsen 

Subject: Maverik Refinery and Tank Farm 
K i r t l a n d , New Mexico 
Data and Remediation Plan Report 

Date March 29, 1990 

Your Order No. 

Our Job No. 14819-005-031 

We are sending you via Federal Express 

This is for your information and review 

No. of copies submitted: 1 

Copies to: Mr. Vince Memmott 
Mr. Wil l iam Cal l 

the following REPORT 

"On-Site Ground, Surface Water and 
Sludge Laboratory Analytical Data 
and Modified Ground Water Remediation 
Plan For Maverik Tank Farm, K i r t l a n d , 
New Mexico For Maverik Country Stores, 
Inc." dated March 1990 

Dames & Moore 

By 

Terry D. Vandell 



S W E OF 
NEW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

I_fTel ephone t _ Personal 
Time 

J&o 
Date / J 

Oriqinatinq Partv Other Parties 

fill Ob*, - oaa 
• i 

Subject 

C 

Di scussion 

f / L r ^ is j ^ x J t ) i^ff^L ti-///'wv_ CA// L^eJ C 

> / 

Conclusions or Agreements 



DAMES & MOORE A PROFESSIONAL LiMlTEP p A RTNERSr 

127 SOUTH 500 EAST. SUITE 300. SALT LAKE CITY. UTAH S4 iiC- i*i5i> i su I j 52I-«C 

February 21, 1990 

Oil Conservation D i s t r i c t 
State Land Office Building 
P.O. Box 2088 
Old Santa Fe T r a i l 
Santa Fe, New Mexico 87501 

Attention: Mr. William Olson 

Dear B i l l : 

Enclosed is a copy of "Status Report Remediation Work and Round 3 Long-
Term Ground Water Quality Monitoring Data Results for Maverik Refinery And 
Tank Farm." 

I f you have any questions please do not hesitate to contact me. 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Senior Hydrogeologist 

PFO:f1 

cc: William Call 
Levi Todd 
Mary Richardson 
Vince Memmott 
Dave Tomko 

'"tfi.i Wftl"i*t:-*y •._<«.:;:' '.-M> soma-' i i v i >«• ri ,*i_wVi<_ 



TRANSMITTAL SHEET laities 8L Moore 

.M.":ON DIVISION 
fiZCEfVED 

'90 FEB ZZ m 9 19 

To: 
O i l Conservation D i s t r i c t 
State Land Office Building 
P.O. Box 2088 
Old Santa Fe T r a i l 
Santa Fe, NM 87501 

Attention: %mmm^QWSSmmmW&Li^fkf 

Subject: Maverik Refinery and Tank Farm 
K i r t l a n d , New Mexico 
Data report 

Date February 21, 1990 

Your Order No. 

Our Job No. 14819-005-31 (5303) 

We are sending you via U.S. Mai l 

Ib_a__afft , o r y ° u r review and f i l e s 

the following 

STATUS REPORT 
REMEDIATION WORK AND ROUND 3 
LONG-TERM GROUND WATER QUALITY 
MONITORING DATA RESULTS FOR 
MAVERIK REFINERY AND TANK FARM, 
KIRTLAND, NEW MEXICO FOR MAVERIK 
COUNTRY STORES, INC. dated 
February 1990 

No. of copies submitted: 1 

Copies to: Mr. Dave Tomko (1) 
New Mexico Environmental Improvement Div. 
D i s t r i c t 1 Field Office 
724 West Animas 

Dames & Moore 

Farmington, NM 87401 ^ / ^ ^ ^ ^ / e / f 

Mr. William Call, Maverik y T. D. Vandell 
Vince Memmott 
PFO, EO, SLC Files (2), LT 
Mary Richardson, D&M Denver 



i i i i 
N e w Mexico Heal th and E n v i r o n m e n t D e p a r t m e n t 

GARREY CARRUTHERS 
Governor 

nm 
RICHARD MITZELFELT 

Director 

January 31, 1990 

Terry D. Vandell 
Dames and Moore 
250 East Broadway, Suite 200 
Salt Lake City, Utah 84111-2480 

Dear Ms. Vandell 

Enclosed you w i l l find the New Mexioo Environmental Iitprovement Division's 
laboratory results from the December 13, 1989 sampling of selected monitor 
wells at the Maverick Refinery and Tank Farm i n Kirtland, N.M. Included are 
the results for monitor wells MW-6, MW-9, MW-10, MW-11 and MW-14. Low levels 
of 1,2 Dichloroethane (EDC) were observed i n the samples taken from monitor 
wells MW-9, MW-10 and MW-14. 

Also included are the results of the blind f i e l d blank designated as monitor 
well MW-FB1. The f i e l d blank was prepared by f i l l i n g a sample v i a l from a 
f i e l d decontaminated bailer containing deionized water. Because the deionized 
water was obtained from a deionizer connected to a chlorinated Santa Fe c i t y 
water supply, low levels of trihalomethanes, consistent with those found i n 
Santa Fe c i t y water, were observed i n the f i e l d blank. I f you have any 
questions regarding the analyses or i f I can be of any assistance, please c a l l 
me at (505)827-2899. 

Ground Water/Technical Support 

Enclosures 

xc: William Call, Maverick Country Stores, Inc. 
Stuart Castle, Ground Water Bureau Chief 
B i l l Battels, Technical Support Program Manager 
Dave Tomko, ELD Farmington Office 

William Olson 1 
Hydrologist 

- E N V I R O N M E N T A L I M P R O V E M E N T DIV IS ION -
Harold Runnels Building 

1 1 S O S t . F r a n c i s Dr . 
S a n t a Fe. New Mexico S 7 5 0 3 



RECEIVED 

FEB 06 1990 

GROUNDWATER BUHL**' 

Dames & Moore 



BICLINGS & ASSOCIATES, I 
3816 Academy Pkwy. North-N.E. 

Albuquerque, NM 87109 
(505) 345-1116 

January 26, 1990 

Ms. Terry Van Dell 
Dames & Moore 
250 East Broadway 
Salt Lake City, Utah 
84111 

Dear Ms. Van Dell, 

This letter is in reference to our telephone conversation of yesterday. 
After discussions with our client, we are not able to release the 
information you requested. You may contact the EID and inquire i f 
they will release the information. As we developed the system you 
are inquiring about, and several patents are pending on it, we will be 
pleased to work with you and develop similar technology for your 
client in New Mexico. 

I f you have any questions, or we can provide additional information, 
feel free to contact me. 

BILLINGS & ASSOCIATES, INC. 3816 Academy Pkwy. North-N.E. Albuquerque, NM 87109 (505) 345-1116 

Regards, 

Rick M. Billings 
Vice-President 
Billings & Associates, Inc. 
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STATE OF NEW MEXICO gfe HEALTH AND^NVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [505]-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

Distribution 

ANALYTICAL REPORT I 
| (]&) SLD Files 

SLD Accession No. OR-89-1970 

December 29, 1989 

To: Ground Water Bureau From: Organic Chemistry Section 
Environmental Improvement Division Scientific Laboratory Div. 
1190 St. Francis Dr. 700 Camino de Salud, NE 
Santa Fe, 87503 Albuquerque, NM 87106 

Re: A purgeable water sample submitted to this laboratory on December 15, 1989 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 13-Dec-89 By: Ols . . . 
At: 9:30 hrs. In/Near: Kirtland 

_ ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter Value Note MDL Units 

1,2-Dichloroethane 1.70 0.50 ppb 
Aromatic Purgeables (6) 0.00 N 0.50 ppb 

See Laboratory Remarks f o r Additional Information 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed0; Intact: N o Q , YesQ & Broken By: Date: 

Laboratory Remarks: Caribon Refinery MW-10 
1,2-dichlorqeJthane conf irmed by GC/MS. 

Analyst 

inalyst, Organic Chemistry 
LicharcHF. Meyerhein 

/ < 2 - / g - g ^ R e v i e w e d B y . 

Analysis RichariHF. Meyerhein " 12/28/89 
Date Supervisor, Organic Chemistry Section 



STATE OF NEW MEXICO 

SCI iftj 
HEALTH AND*Ks[VIRONMENT DEPARTMENT 

vrsn TIFIC LABORATORY DIVISION 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [5051-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

December 28, 1989 
ANALYTICAL REPORT 

SLD Accession No. OR-89-1972 

Distribution 
( j i ) Submitter 

(3H) SLD Files 

To: Ground Water Bureau 
Environmental Improvement Division 
1190 St. Francis Dr. 
Santa Fe, 87503 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A purgeable water sample submitted to this laboratory on December 15, 1989 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 13-Dec-89 
At: 14:30 hrs. 

By: Ols . . . 
In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter 

Halogenated Purgeables (33) 
Aromatic Purgeables (6) 
Notations & Comments: 
MDL = Minimal Detectable Level. 

Value 
0. 00 
0 . 0 0 

Note 
N 
N 

MDL 
0 . 5 0 
0 . 5 0 

Units 
ppb 
ppb 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit) ; U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealedpl; Intact: NoL3 YesfJ & Broken By: Date: 

Laboratory Remarks:..—Caribon Refinery MW-11 

Analyst 

rganic Chemistry 
Analysis 

Date 

Reviewed By: 
Richard F. Meydrhein 12/28/89 
Supervisor, Organic Chemistry Section 



t SCIENTIFIC LABORATORY DIVISION jp 
J n n r . i N T f A N A T V S T C P F O T T P C T P T » I J M I •^Tr\°WS!LJ ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 j ^ 

REPORT TO: I V i l f l ^ ^ ( J O l r \ , J f J ^ ' t Q f t W U^Jqr (W.S.L.D. No. OR- -

AlM, £(\\J<rQY\fAU&^\ 4^fro\j^uAt,A' 0S,\J DATE REC. f ^ - " ( 5 ' &f hrQn 

\ \ 9 0 i Sciljt f^C^ngi fir, PRIORITY 3 

S ^ f % f^.M. H frlS-QS PHONE(S): tfZj' Xf?? 
/£trj~l*^<L ; COUNTY: £4. *s J ' 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) \ f f ~ ] f ] / \ ^ ~ \ / I 3 | / | -3 | Q | £> | 

LOCATION CODE: (Township-Range-Section-Tracts) | | | + | | + I + I | |(10N06E24342) 

USER CODE: \ S~\ * / \ 3' \ Q \ SUBMITTER: ( O j > ( T ^ \ CODE:| ^ \ ^ ~ - \ Q | 

SAMPLE TYPE: WATER | J / f f s O I L | _ | , FOOD | _ | , OTHER: 

1 
This form accompanies — Septum Vials, Glass Jugs, and/or 
Samples were preserved as follows: 

JAN 2 3 1990 
I 1 NP: No Preservation; Sample stored at room temperature. 

[^1 P-Ice Sample stored in an ice bath (Not Froien). 

I I P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

( • P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) GROUND WATER BUREAU 

ANALYSES REQUKSlhJJ: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
r ~ l £?53) Aliphatic Headspace (1-5 Carbons) Q (751) Aliphatic Hydrocarbons 

| 3 3 l 7 5 4 ) Aromatic Sc Halogenated Purgeables (755) Base/Neutral Extractables 

I I (765) Mass Spectrometer Purgeables I | (758) Herbicides, Chlorophenoxy acid 

• (766) Trihalomethanes Q (759) Herbicides, Triazines 

• (774) SDWA VOCs I (8 Regulated +) • (760) Organochlorine Pesticides 

• (775) SDWA VOCs I I (EDB <fc DBCP) • (761) Organophosphate Pesticides 

Other Specific Compounds or Classes fJ^J (767) Polychlorinated Biphenyls (PCB's) 

EZI (764) Polynuclear Aromatic Hydrocarbons 

• • (762) SDWA Pesticides Sc Herbicides 

Remarks: 

FIELD DATA: 

pH= ; Conductivity= umho/cm at °C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l; Alkalinity= mg/l; Flow Rate / 

Depth to water f t . ; Depth of well ft.; Perforation Interval - ft.; Casing:_ 

Sampling .Location, Mefhoda and Remarks (i.e. odors, etc.) 

I certify that the results in this block /hazuT&ttfoy reflect the results of my field analyses, observations and / / 

activities.(signature collector): ^ ' 4 S ^ I ( j A - ^ U^TS^v Method of Shipment to the Lab: -c. 

CHAIN OT CUSTODY 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed • OR Seals Intact: Yes • No [ ] 

Signatures 



ANALYSES PERFORMED LAB. rt: OR-
THIS P A G E F O R L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

• ("3) 
• (754) 

• (765) 
• (766) 

• (774) 

O (775) 

D 
• 

P U R G E A B L E SCREENS 
Aliphatic Headspace (1-5 Carbons) 
Aromatic Sc Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 

SDWA V O C s I (8 Regulated +) 
SDWA V O C s II (EDB Sc DBCP) 
Other Specific Compounds or Classes 

E X T R A C T A B L E SCREENS 

|~] (751) Aliphatic Hydrocarbons 
~ | (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 
Q (759) Herbicides, Triazines 

[~| (760) Organochlorine Pesticides 

r ~ l (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 
• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

[PPBl 
COMPOUND(S) D E T E C T E D CONC. 

[PPBl 

, « DETECTION LIMIT ' ^ 

ABBREVIATIONS USED: 
N D = NONE D E T E C T E D AT OR ABOVE T H E STATED DETECTION LIMIT 
T R = D E T E C T E D AT A L E V E L BELOW T H E STATED DETECTION LIMIT (NOT CONFIRMED) 
I RESULTS IN BRACKETS ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

+ DETECTION LIMIT 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed • Intact: Yet • No ~ | . Seal(s) broken by: date: 
I certify that I followed standard laboratory procedures on handling and analysis of this sample unlets otherwise noted and 
that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: . Analyst's signature: _ _ _ _ _ 

I certify that I have reviewed and concur with the analytical results for this sample and with the statements in this block. 

Reviewers signature: 

I 

i l 



STATE OF NEW MEXICO A HEALTH ANDjfrlVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [505]-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

December 28, 1989 Distribution 

ANALYTICAL REPORT I SK 
| (]K) SLD Files 

SLD Accession No. OR-89-1973 

To: Ground Water Bureau From: Organic Chemistry Section 
Environmental Improvement Division Scientific Laboratory Div. 
1190 St. Francis Dr. 700 Camino de Salud, NE 
Santa Fe, 87503 Albuquerque, NM 87106 

Re: A purgeable water sample submitted to this laboratory on December 15, 1989 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 13-Dec-89 By: Ols . . . 0 
At: 13:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter Value Note MDL Units 

Chloroform 0.80 0.50 ppb 
Bromodichloromethane 1.30 0.50 ppb 
Dibromochloromethane 4.20 0.50 ppb 
Bromoform 3.70 0.50 ppb 
Halogenated Purgeables (33) 0.00 N 0.50 ppb 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit) ; U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^; Intact: N o f J , YesfJ & Broken By: Date: 

Laboratory Remarks: Xaribon Refinery MW-FB2 

Analyst: 

ganic Chemistry 

/2 'cPj Reviewed By: 
Analysis Richard F. Meyerhein 12/28/89 

Date Supervisor, Organic Chemistry Section 



L1 l i 

SCIENTIFIC LABORATORY DIVISION 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

REPORT TO: > ^ . L . D . No. OR-

DATE REC. 

_____ 

COLLECTION CITY: fC^r^l^A 

PRIORITY 

PHONE(S): 

COUNTY: *VK 

i 0R89 1974-C 
; i .J -• 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) I <|~T ? I / I / l - 3 | / l 3 l ^ l ^ l 

LOCATION CODE: (Township-Range-Section-Tracts) |_ 

USER CODE: 1 5 | JT| Y\ 3 \Q | SUBMITTER:_ 
J I J L _J |(10N06E24342) 

CODE:| Ljf 'H °\ 

SAMPLE TYPE: WATER |_<£ SOIL |_J, FOOD | _ | , OTHER:_ 

This form accompanies 1 _ Septum Vials, Glass Jugs, and/or 

\x JAN 2 3 1990 

GROUND WATER BUREAU 

Samples were preserved as follows: 

I [ NP: No Preservation; Sample stored at room temperature. 

J_ j fP - Ice Sample stored in an ice bath (Not Fro-en). 

f~~l P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

[ _ P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
_ ] (753) Aliphatic Headspace (1-5 Carbons) ~ | (751) Aliphatic Hydrocarbons 

( 7 5 < ) Aromatic Sc Halogenated Purgeables f - (755) Base/Neutral Extractables 

_ ] (765) Mass Spectrometer Purgeables f - [ (758) Herbicides, Chlorophenoxy acid 

~ J ( 7 6 6 ) Trihalomethanes — (759) Herbicides, Triasines 

• (774) SDWA VOCs I (8 Regulated +) _ J (760) Organochlorine Pesticides 

• (775) SDWA VOCs I I (EDB Sc DBCP) • (761) Organophosphate Pesticides 

Other Specific Compounds or Classes _ | (767) Polychlorinated Biphenyls (PCB's) 

• • ( 7 6 4 ) Polynucle ar Aromatic Hydrocarbons 

• _ ] (762) SDWA Pesticides Sc Herbicides 

Remarks: 

FIELD DATA: 

o 
pH= ; Conductivity— umho/cm at C; Chlorine Residual— mg/l 

Dissolved Oxygen— mg/l; Alkalinity— mg/l; Flow Rate / 

Depth to water f t . ; Depth of well f t . ; Perforation Interval - f t . ; Casing:_ 

Sampling Location, Methods .and Remarks (i.e. odors, etc.) ampling Location, Methods .and Remarks (i.e. odors, etc.) 

I certify that the results in this^lockt slccw'ately /reflect the results of my field analyses, observations and 

activities.(signature collector): / ^ _ / / f y / ( //ToH-—^ Method of Shipment to the Lab: (s\ 

CHAIN OF CUSTODY 

I certify that this sample was transferred from to • ~ 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed _ _ | OR Seals Intact: Yes _ No (__ 

Signatures 



ANALYSES PERFORMED LAB. OR-
THIS P A G E F O R L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

• (753) 

• (754) 

• (765) 

IZI (766) 
• (774) 

• (775) 

D 
• 

P U R G E A B L E SCREENS 

Aliphatic Headspace (l-S Carbons) 

Aromatic Sc Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

SDWA V O C s I (8 Regulated +) 

SDWA V O C s II (EDB Sc DBCP) 

Other Specific Compounds or Classes 

E X T R A C T A B L E SCREENS 

I I (751) Aliphatic Hydrocarbons 

|_1 (755) Base/Neutral Extractables 

I I (758) Herbicides, Chlorophenoxy acid 

_ ) (759) Herbicides, Triazines 

f~| (760) Organochlorine Pesticides 

I I (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| ~ | (764) Polynuclear Aromatic Hydrocarbons 

f l (762) SDWA Pesticides Si Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) D E T E C T E D CONC. 

* DETECTION LIMIT * ^ 

COMPOUND(S) D E T E C T E D CONC. 

+ DETECTION LIMIT + ~t 

ABBREVIATIONS USED: 

N D = NONE D E T E C T E D AT OR ABOVE THE STATED DETECTION LIMIT 

T R = D E T E C T E D AT A L E V E L BELOW T H E STATED DETECTION LIMIT (NOT CONFIRMED) 

[ RESULTS IN B R A C K E T S ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed _ _ Intact: Yes — No [_. Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: . Analyst's signature: . 

I certify that I have reviewed and concur with the analytical results for this sample and with the statements in this block. 

Reviewers signature: 

TJ HI 



December 29, 1989 

STATE OF NEW MEXICO f f c HEALTH ANIMNVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [505J-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

Distribution 

ANALYTICAL REPORT I 
| (SSJ SLD Files 

SLD Accession No. OR-89-1971 

To: Ground Water Bureau From: Organic Chemistry Section 
Environmental Improvement Division Scientific Laboratory Div. 
1190 St. Francis Dr. 700 Camino de Salud, NE 
Santa Fe, 87503 Albuquerque, NM 87106 

Re: A purgeable water sample submitted to this laboratory on December 15, 1989 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 13-Dec-89 By: Ols . . . 
At: 10:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter Value Note MDL Units 

1,2-Dichloroethane 2.60 0.50 ppb 
Aromatic Purgeables (6) 0.00 N 0.50 ppb 

See Laboratory Remarks f o r Additional Information 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealedf^gj Intact: N o _ , Y e s _ _ Broken By: Date: 

Laboratory Remarks: Caribon Refinery MW-14 
1,2-dichloroethane not confirmed by GC/MS because second 
b o t t l e was broken i n t r a n s i t . 

Analyst: C i - 1 _ / Reviewed By: 
Analysis Richard F. Meyerhein 12/28/89 

'anic Chemistry Date Supervisor, Organic Chemistry Section 



.1 i l 

- t fef^TF SCIENTIFIC LABORATORY DIVISION 
• ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 I rjpjjg. ] 9 7 0 -C 1 

REPORT TO: l l iAKVI ( Q I S O I / \ J . / j - f l f i ' ( j ^ r o ^ S U j o r No. OR-

^(\\J<rQY\rr\C^<i\ -4- ^rOi^UV)4L,At Q",\J DATE REC. / ^ ' / ^ - T f t 

j I 90, SttUT fane i\ (If, PRIORITY 
£ * * h • M. //• 5rlS~Ol PHONE(S): 

COLLECTION CITY: / ( ^ / ^ d ^ d - : COUNTY: - S \ n J . 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) | ( 9 T 9 \ / \ 2 - \ / 1 ^ 1 ^ 1 I U 9 l 

LOCATION CODE: (Township-Range-Section-Tracts) | | | + | | + | + | | |(10N06E24342) 

USER CODE: | S I s3 I \-^> | 0 | SUBMITTER: ( Q / J & ^ CODE:] A/| *H Q\ 

SAMPLE TYPE: WATER jJXf^ SOIL |_J, FOOD | _ | , OTHER: 

Thi« form accompanies Septum Vials, Glass Jugs, and/or , Lv } 

Samples were preserved as follows: 1990 
I 1 NP: No Preservation; Sample stored at room temperature. J A 

E 3 ^ P - I e « Sample stored in an ice bath (Not Frosen). p ) ' P P j \ _ 

1 _ | P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. Q R O - ^ f J \ \ M t.W b u l \ t _ 

| _ | P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

ANALYSES REQUESTED: Please check the appropriate box(ea) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
| _ ] (753) Aliphatic Headspace (1-5 Carbons) _ | (751) Aliphatic Hydrocarbons 

% V T ) / | (754) Aromatic Sc Halogenated Purgeables _ [ (755) Base/Neutral Extractables 

I I (765) Mass Spectrometer Purgeables _ f (758) Herbicides, Chlorophenoxy acid 

|_J (766) Trihalomethanes f _ [ (759) Herbicides, Triaiines 

• (774) SDWA VOCs I (8 Regulated +) ] _ (760) Organochlorine Pesticides 

• (775) SDWA VOCs I I (EDB Se DBCP) _ (761) Organophosphate Pesticides 

Other Specific Compounds or Classes | _ (767) Polychlorinated Biphenyls (PCB's) 

I I | | (764) Polynuclear Aromatic Hydrocarbons 

_ | — ( 7 6 2 ) SDWA Pesticides Sc Herbicides 

Remarks: 

FIELD DATA: 

pH= ; Conductivity— umho/cm at °C; Chlorine Residual— mg/l 

Dissolved Oxygen— mg/l; Alkalinity— mg/l; Flow Rate / 

Depth to water f t . ; Depth of well f t . ; Perforation Interval - f t . ; Casing:_ 

Sampling Location, Method* and Remarks (i.e. odors, etc.) lamplin 

I certify that the results in this blpcky^curatelyYefiect the results of my field analyses, observations and / / 

activities.(signature collector): \ s j A j / J / £[/J^*-^. Method of Shipment to the Lab: y)6 

CHAIN OF CUSTODY 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed | _ ] OR Seals Intact: Yes ( _ No f _ 

Signatures 



ANALYSES PERFORMED FHI LAB. NET: OR-
THIS PAGE FOR LABORATORY RESULTS ONLY 

Thia sample was tested using the analytical screening method(s) checked below: 

• (753) 

• (754) 

C I (765) 
• (766) 

• (774) 

• (775) 

• 
• 

PURGEABLE SCREENS 

Aliphatic Headspace (1-5 Carbons) 

Aromatic _ Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

SDWA VOCs I (8 Regulated +) 

SDWA VOCs I I (EDB ic DBCP) 

Other Specific Compounds or Classes 

EXTRACT ABLE SCREENS 

I | (751) Aliphatic Hydrocarbons 

_ (755) Base/Neutral Extractables 

f ~ (758) Herbicides, Chlorophenoxy acid 

_ ] (759) Herbicides, Triaiines 

| ~ 1 (760) Organochlorine Pesticides 

I | (761) Organophosphate Pesticides 

f ~ 1 (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

|_J (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) DETECTED CONC. 

[PPBl 
COMPOUND(S) DETECTED CONC. 

fPPB| 

DETECTION LIMIT • + DETECTION L I M I T 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION LIMIT 

T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed _ Intact: Yes _ No [ _ . Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: . Analyst's signature: 

I certify that I have reviewed and concur with the analytical results for this sample and with the statements in this block. 

Reviewers signature: 

HI 



SCIENTIFIC LABORATORY DIVISION 
ORGANIC ANALYSIS REOUES _ | | Q R M 

Organic Section - Phone: 841 -J70 

<4 

0R89-0745 -C 
REPORT TO: 

3\0 
l\9o 

3.L.D. No. OR-

DATE REC. 

PRIORITY 

COLLECTION CITY: i _ 
COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) I j ? T / 1 0 I 6 | (Q | 2_| / | Q | J | 0 | 

LOCATION CODE: (Township-Range-Seetion-Tracts) I I I + | | + I -f- I | j(10N06E2 4342) 

USER CODE: ^1-3 | 0 | Q | SUBMITTER: (f)Uc^\ CODE:j {A C | °\ 

SAMPLE TYPE: WATER SOIL [__], FOOD | _ J , OTHER: 

Thi» form accompanies _ Septum Vials, Glass Jugs, and/or 
Samples were preserved as follows: 
I 1 NP: No Preservation; Sample stored at room temperature. 
IVl ' P-Ice Sample stored in an ice bath (Not Frosen). 
f~l P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 
f H P-HC1 Sample Preserved with Hydrochloric Acid (J drops/40 ml) 
ANALYSES REQUESTED: Please check the appropriate box(ea) below to indicate the type of analytical icreens 
required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
F l (753) Aliphatic Headspace (1-5 Carbons) f _ (751) Aliphatic Hydrocarbons 

^_f"(754) Aromatic it Halogenated Purgeables [_ (755) Baee/N autrai Extractables 
l * ~ (765) Mass Spectrometer Purgeables _ J (758) Herbicides, Chlorophenoxy acid 
O (766) Trihalomethanes _ (759) Herbicid es, Triasines 
_ (774) SDWA VOCs I (8 Regulated +) | _ (760) Organochlorine Pesticides 
_ (775) SDWA VOCs II (EDB St DBCP) • (761) Organophosphate Pesticides 

Other Specific Compounds or Classes | _ (767) Polychlorinated Biphenyis (PCB'a) 
~1 (_] (764) Polynuelear Aromatic Hydrocarbons 
_ _ (762) SDWA Pesticides it Herbicides 

Remarks: 

FIELD DATA: 

pH- ~7 ; Conductivity— !(>i>0 umno/cm at / _ _ _ _ ° C ; Chlorine Residual-^ 

Dissolved Oxygen- met/1: Alkalinity - mg/l; Flow Rate 

Depth of well, ft.; Perforation Interval 

_mg/l 

Depth to water 

Sampling Location, 

CUr.^ fe 

Ji.; Ct»inf _ 

and Remarks (I.e. odors, etc.) 

1-/1 
I certify that the results in thiajbl 
activities.(signature collector):_ 

U l / Reflect the results of my field analyses, observations and , / 
Method of Shipment to the L a b : _ j _ £ _ _ _ 

CHAIN OF CUSTODY 

I certify that this sample was transferred trom 

at (location) 

to 

/ and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed | _ OR. Seals Intact: Yes _ No _ 

Signatures 



ANALYSES PERFORMED LAB_No.: OR-
TfflS PAG8 TOR LABORATORY T S O K L Y 

Thi» sample wu tested u*ing th* analytical screening method(i) checked below: 

PURGEABLE SCREENS 
_ (753) Aliphatic Headepace (l-S Carbons) 

(754) Aromatic St Halogenated Purgeable* 
I _ (765) Mail Spectrometer Purgeable* 
_ (766) Trihalomethane* 
( • (774) SDWA VOC'i 1 (8 Regulated +) 
[_f (775) SDWA VOC'i II (EDB it DBCP) 

Other Specific Compound* or Classes 

• 
• 

EXTRACT ABLE SCREENS 
• (751) Aliphatic Hydrocarbon* 
0 ( 7 5 5 ) Ba**/Neutral Extractablei 
f _ (758) Herbicide*, Chlorophenoxy »cid 
| _ (759) Herbicide*, Tria*ine» 
1 I (760) Organoehlorin* P**ticide« 

I I (761) Organophoiphat* Pe*ticide* 
• (767) Poly chlorinated Biphenyli (PCB'i) 
f~l (764) Polynudear Aromatic Hydrocarbon! 
I~~T (762) SDWA Peiticide* St Herbicide* 

ANALYTICAL RESULTS 
COMPODrfD(S) DETECTED CONC. 

(PPBl 
COMPOUND(S) DETECTED CONC. 

[PPBl 

DETECTION LIMIT + DETECTION LIMIT 

ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R • DETECTED AT A L E V E L BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
I RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(i) Not Sealed _ f Intact: Ye« • No _ Seal(i) broken by: date: 
I certify that I followed itandard laboratory procedure* on handling and analysis of thia iampl* unlee* otherwise noted and 
that th* statement* on this page accurately reflect the analytical results for thia sample. 

Date(s) of asalysis: Analyst's simature: 

I certify that I have reviewed and concur with the analytical results for thi* sample and with the statements in this block. 

Reviewers sispature: , 



STATE OF NEW MEXICO g k HEALTH ANDjjlNVIRONMENT DEPARTMENT 

SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [505]-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

December 28, 1989 
ANALYTICAL REPORT 

SLD Accession No. OR-89-1974 

Distribution 
(J i ) Submitter 

(IS) SLD Files 

To: Ground Water Bureau From: Organic Chemistry Section 
Environmental Improvement Division Scientific Laboratory Div. 
1190 St. Francis Dr. 700 Camino de Salud, NE 
Santa Fe, 87503 Albuquerque, NM 87106 

Re: A purgeable water sample submitted to this laboratory on December 15, 1989 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 13-Dec-89 By: Ols . . . 
At: 13:00 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter Value Note MDL Units 

Halogenated Purgeables (33) 0.00 N 0.50 ppb 
Aromatic Purgeables (6) 0.00 N 0.50 ppb 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N — None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed^); Intact: N o _ , Y e s _ & Broken By: Date: _ 

Laboratory Remarks: Caribon Refinery MW-6 

Analyst: 
Ste^-e^K^-Davis 
Analyst, Organic Chemistry 

Reviewed By: 
Analysis 

Date 
Richard F. Meyerhein 12/28/89 
Supervisor, Organic Chemistry Section 



if 
L L I I 

fc SCIENTIFIC LABORATORY DIVISION IP^ " 
J nur .ANTr A N A L Y S T S P F D I T F S T c n » u ' 

.11 
•^^W___ J ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

REPORT TO: I\U»> (QUo* , J\\L : 6r*J r^.L.p. NO. OR- ^37^-Ci 
n cW^fc ) - / fajOfO\ftUV\Ctd~ U1\J DATE REC. 

\ \ j O , S z i ' t i f A r ^ n c u $ ) r . PRIORITY % 

Sa .k ^ , M J i frl^OZ PHONE(S): 
COLLECTION CITY: \ L i \ r

J \ - \ - ^ ~ . ; COUNTY: -Ttfy- y_/ 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) I <P? ? I / I ^-| / I 3 | / | ) \ 0 \ 0 \ 

LOCATION CODE: (Township-Range-Section-Tracts) | | j + | I + I + I | |(10N06E24342) 

USER CODE: I , *7 I I Y \ - 7 I ^ | SUBMITTER: O I - J e v K CODE:|___^___| _ f 

SAMPLE TYPE: WATER SOIL |_J, FOOD | _ | , OTHER: 

This form accompanies <*•— Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: ' 1 \ \ { ' 3 ^ 3 ^ 0 
r ~ f NP: No Preservation; Sample stored at room temperature. " 

\3)r P - I c e Sample stored in an ice bath (Not Frosen). \Mj\TER 0 R F A l 
| | P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

GROUND \VAtL'A 
__| P-HCl Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

ANALYSES REQUKSrt—>-, Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
I - ! (753) Aliphatic Headspace (1-5 Carbons) (__ (751) Aliphatic Hydrocarbons 

) _ £ ( 7 5 4 ) Aromatic Sc Halogenated Purgeables ( _ ] (755) Base/Neutral Extractables 

I I (765) Mass Spectrometer Purgeables I I (758) Herbicides, Chlorophenoxy acid 

(__ (766) Trihalomethanes f - ] (759) Herbicides, Tria.ines 

• (774) SDWA VOCs I (8 Regulated +) _ _ [ (760) Organochlorine Pesticides 

| _ ] (775) SDWA VOCs I I (EDB Sc DBCP) • (761) Organophosphate Pesticides 

Other Specific Compounds or Classes | ~ _ I (767) Polychlorinated Biphenyls (PCB'a) 

(__ (764) Polynuclear Aromatic Hydrocarbons 

I - ] (762) SDWA Pesticides Sc Herbicides 
Remarks: 

FIELD DATA: 

pH= ; Conductivity— umho/cm at °C; Chlorine Residual— mg/l 

Dissolved Oxygen— mg/l; Alkalinity— mg/l; Flow Rate / 

Depth to water f t . ; Depth of well f t . ; Perforation Interval - ft.; Casing:_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this block - a^jMatelvr reflect the results of my field analyses, observations and / 

activities.(signature collector): „ / ^ t f \ i f \ J ' < ? / ~ K - Method of Shipment to the Lab:________ 

CHAIN OF CUSTODY 

I certify that this sample was transferred from ^ to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed __ | OR Seals Intact: Yes f__j No (__ 

Signatures 



ANALYSES PERFOi^IED LAB. iff. OR-
THIS P A G E F O R L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

P U R G E A B L E SCREENS 

__) (753) Aliphatic Headspace (1-5 Carbons) 

I I (754) Aromatic Se Halogenated Purgeables 

I I (765) Mass Spectrometer Purgeables 

L _ (766) Trihalomethanes 

• (774) SDWA V O C s I (8 Regulated +) 

D (775) SDWA V O C s II (EDB Se DBCP) 

Other Specific Compounds or Classes 

• 
• 

E X T R A C T A B L E SCREENS 

I | (751) Aliphatic Hydrocarbons 

(__ (755) Base/Neutral Extractables 

|~~[ (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triazines 

__ | (760) Organochlorine Pesticides 

I I (761) Organophosphate Pesticides 

I | (767) Polychlorinated Biphenyls (PCB's) 

f~| (764) Polynuclear Aromatic Hydrocarbons 

O (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. COMPOUND(S) D E T E C T E D CONC. 

* DETECTION LIMIT * ^ + DETECTION LIMIT + "f" 

ABBREVIATIONS USED: 

N D = NONE D E T E C T E D AT OR ABOVE THE STATED DETECTION LIMIT 
T R = D E T E C T E D AT A L E V E L BELOW T H E STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN B R A C K E T S ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

date: Seal(s) Not Sealed _ _ Intact: Yes [_] No _ _ . Seal(s) broken by: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: Analyst's signature^ 

I certify that I have reviewed and concur with the analytical results for this sample and with the statements in this block. 



STATE OF NEW MEXICO 

SCI Mr wns 
HEALTH AN 

TIFIC LABORATORY DIVT 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [505J-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

NVIRONMENT DEPARTMENT 

ION 

December 28, 1989 
ANALYTICAL REPORT 

SLD Accession No. OR-89-1975 

Distribution 
( _ ) Submitter 

(iS) SLD Files 

To: Ground Water Bureau 
Environmental Improvement Division 
1190 St. Francis Dr. 
Santa Fe, 87503 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A purgeable water sample submitted to this laboratory on December 15, 1989 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 13-Dec-89 
Al : 11:00 hrs. 

By: Ols . . . 
In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter Value Note MDL Units 

1,2-Dichloroethane 1.2 0 0.50 
Aromatic Purgeables (6) 0.00 N 0.50 

See Laboratory Remarks fo r Additional Information 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit) ; U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not Sealed -]; Intact: No__, YesfJ _ Broken By: 

ppb 
ppb 

Date: 

Laboratory Remarks 
Confirmed- b 

Analyst: 

Caribon Refinery MW-9 
C/MS. 

nic Chemistry 
Analysis 

Date 

Reviewed By:. 
Richard F 
Supervisor, 

Meyerhein 12/28/89 
Organic Chemistry Section 



JJL. 

- i l SCIENTIFIC LABORATORY DIVISION 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

REPORT TO: 

-4- fopro\s*uv\Cifd 0\ 
>'5e_|L D. No. OR-

DATE REC. 

0RSI-1971'B 

Jk. 

4L 

PRIORITY 

PHONE(S): 

COUNTY: COLLECTION CITY: _ _ _ ^ _ _ _ _ _ ^ _ _ _ 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) | J \ f \ ^—\ / / | 0 \ 3 \ 0 \ 

LOCATION CODE: (Township-Range-Section-Tracts) | | | + | | + I + I | |(10N06E24342) 

USER CODE: I ..5 I V | ^ I 3 I SUBMITTER: ( O f J s ^ CODE:! t*A Q & I 

SAMPLE TYPE: WATER J^XJ^SOIL | _ | , FOOD |__|, OTHER: 

Septum Vials, Glass Jugs, and/or This form accompanies 

Samples were preserved as follows: , 

I | NP: No Preservation; Sample stored at room temperature. | '{\ 

" j ^^P- Ice Sample stored in an ice bath (Not Frosen). J A N 

f*~ P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

L _ l P-HCl Sample Preserved with Hydrochloric Acid (2 drops/40 ml) GROUND WATER D l i R E A U 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

2 3 1330 

PURGEABLE SCREENS 

r~J (753) Aliphatic Headspace (1-5 Carbons) 

J__^(754) Aromatic _ Halogenated Purgeables 

^ | | (765) Mass Spectrometer Purgeables 

| | (766) Trihalomethanes 

• (774) SDWA VOCs I (8 Regulated +) 

• (775) SDWA VOCs I I (EDB Sc DBCP) 

Other Specific Compounds or Classes 

n 
n Remarki 

EXTRACT ABLE SCREENS 

~ ] (751) Aliphatic Hydrocarbons 

| _ j (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

_ _ [ (759) Herbicides, Triaiines 

I | (760) Organochlorine Pesticides 

I | (761) Organophosphate Pesticides 

r__| (767) Polychlorinated Biphenyls (PCB's) 

f~~| (764) Polynuclear Aromatic Hydrocarbons 

[ _ f (762) SDWA Pesticides Sc Herbicides 

FIELD DATA: 

pH= ; Conductivity—_ _umho/cm at C; Chlorine Residual—_ _mg/l 

Dissolved Oxygen—_ 

Depth to water 

_mg/l; Alkalinity—_ _mg/l; Flow Rate_ 

_ft . ; Depth of well_ _ft . ; Perforation Interval f t . ; Casing:_ 

Sampling Location, MethdSts and Remarks (i.e. odors, etc.) 

I certify that the results in this block^/^curaWW J reflect the results of my field analyses, observations and 

activities.(signature collector): ~ ~ ~ ^ / { J ^ I / / L / ^ ^ ^ — — Method of Shipment to the Lab 

CHAIN OF CUSTODY 

I certify that this sample was transferred from 

at (location) 

to 

J. J. and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed [ _ | OR Seals Intact: Yes (__ No (__ 

Signatures 



ANALYSES PERFORMED LAB. OR-
THIS P A G E F O R L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

• (753) 

• (754) 

• (765) 

• (766) 

• (774) 

C I (775) 

• 
• 

P U R G E A B L E SCREENS 

Aliphatic Headspace (1-5 Carbons) 

Aromatic — Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

SDWA V O C s I (8 Regulated +) 

SDWA V O C s II (EDB ic DBCP) 

Other Specific Compounds or Classes 

E X T R A C T A B L E SCREENS 

_ ] (751) Aliphatic Hydrocarbons 
I - ] (755) Base/Neutral Extractables 
I I (758) Herbicides, Chlorophenoxy acid 

__ | (759) Herbicides, Triazines 

_ _ | (760) Organochlorine Pesticides 

I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 

I I (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

* DETECTION LIMIT * ^ 

COMPOUND(S) D E T E C T E D CONC. 

+ DETECTION LIMIT + ~f" 

ABBREVIATIONS USED: 

N D = NONE D E T E C T E D AT OR ABOVE THE STATED DETECTION LIMIT 
T R = D E T E C T E D AT A L E V E L BELOW T H E STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN B R A C K E T S ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed _ _ Intact: Yes • No _ _ . Seal(s) broken by: date: 
I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 
that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: . Analyst's signature: 

I certify that I have reviewed and concur with the analytical results for this sample and with the statements in this block. 

Reviewers signature: 
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STATE ENGINEER OFFICE 
STATE OF NEW MEXICO 
P a t t e r n * . l o m o r i a l D _ 1 1 \J I» ig 

Santa Fe, New Mexico 87503 

Order No. i3» January |6» 1987 

fc-

m THE MATTER OF THE FfOtjLGATrGN c 
OF AKTICLE 1-17 OF THE RULES g- fo 
AND REGULATIONS OF THE STATE £ 

. ENGINEER GOVERNING DRILLING ~Q 
OF WELLS AND APPROPRIATION r — 

AND USE OF GOND WATER IN NEW MEXICO X.:" 
2 

RE03WENDED FINDINGS AND ORDER 

This matter can* on for hearing upon State Engineer Proposed Order No. 139 
pursuant to N.M. Stat, Ann. Section 72-2-8, (1978). By Order dated December 15, 
1986, M.B. Ccsrpton, Oiief, Water Rights Division, was appointed Hearing 
Examiner. Opportunity was given for anyone who may be affected by the proposed 
order to appear and testify. The Hearing. Examiner, having considered the 
testimony presented at the hearing and the memoranda and responses timely filed, 
and being otherwise fully advised in the premises, makes the following Findings; 

1. N.M. Stat. Ann. Section 72-2-1 (1978) provides that the state engineer has 
general supervision of the waters of the state and of the measurement, 
appropriation, distribution thereof and such other duties as required. 

2. N.M. Stat. Ann. Seotion 72-8-4 (1978) provides that the unauthorized use of 
water ta which another person is entitled, or the willful waste of surface 
or underground water to the detriment of another or the public is a mis­
demeanor. 

3. The projection of the public health and welfare may require expedited 
installation and operation of groundwater pollution plume control and 
monitoring systems and the withdrawal and discharge of public ground water 
with possible consequent detriment to or impairment of existing1 surface and 
groundwater righta. 

4. Proposed Order No. 139 to promulgate Article 1-17 of the State Engineers 
Rules and Regulations Governing Drillings of Wells and Appropriation and 
Use of Ground Water in New Mexico was duly and lawfully issued on October 

;v- 14, 1986. 

State Engineer of the State of New Mexioo January 26, 1987 
3%,^^Order No. 139 Page 1 of 3 
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5. Notice of Proposed Order No. 139 was duly published as required by law. 

6. The hearing on Proposed Order No. 139 was held pursuant to the published 
notice as required by law. 

7. Article 1-17 as hereinafter reccnmended would prevent waste and detriment 
to or impairment of existing water rights to the extent practicable while 
allowing groundwater pollution abatement necessary for the protection of 
the public health and welfare. 

NOW THEREFORE IT IS REQCR'MENDED that Article 1-17 of the State 
Engineer'8 Rules-and Regulations Governing Drilling of Wells and Appropriation 
and Use of Ground Water in New Mexico (1966) be adopted as follows: 

Article 1-17 APPLICATIONS FOR POLLUTION PLUME CCNTROL WELLS AND POLLUTION 
RECOVERY WELLS 

1-17.1. FORM OF APPLICATION. Any person intending to d r i l l or use 
existing wells for control or recovery of pollution from aquifers within the 
State of New Mexico shall file an application to do so, in triplicate, on a form 
provided by the state engineer and accompanied by the appropriate filing fee as 
required for an application to appropriate ground water (Article 6). The 
application shall be ccnplete and adequate to determine the need for the 
pollution control or recovery operation; the underground water source; the 
location of points of withdrawal and discharge; the maximum annual quantity of 
water intended to be withdrawn frcm such source; the amount, method and place of 
discharge of the water withdrawn from such wells and the estimated maximum 
period of time for completion of the pollution control or recovery operations. 

1-17.2. EXEMPTION FROM OR MODIFICATION OF THE REQUIREMENT FOR PUBLICATION 
OF NOTICE OR FILING OF APPLICATION. The requirement for publication of notice 
of application required by other articles of these rules and regulations may be 
waived or modified i f the state engineer determines that the effects which may 
result from the proposed pollution control or recovery operation would not 
permanently inpair existing water rights or that an emergency exists and the 
delay caused by publication and hearing would not be in the public interest. 
Publication of notice of the application will be required after the application 
is approved, i f not required before approval. Monitoring wells used exclusively 
for water level measuring and water sampling shall be exempt from the require­
ment for filing an. application under this article but shall meet the require­
ments for construction, cementing, casing, testing and plugging where artesian 
water is encountered (Article 4-15 through 4-20). 

1-17.3. CONSIDERATIONS BY THE STATE ENGINEER BEFORE APPROVAL OR DENIAL. 
Consideration by the state engineer of an application filed pursuant to Article 
1-17 shall include but not be limited to the following: 

i '• 
• v • 1, Methods for measurement of the amount of water withdrawn, the anount 
:;^!\ -of water discharged and determination of the anount of water depleted from the 
\$$#f<':'\ aquifer and any related stream system. 

•.'.,Vii #!•••.>• J**/' 

State Engineer of the State of New Mexico January 26, 1987 
,v; Order No, 139 Page 2 of 3 
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^pect/ully submitted, 
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^ and o f f l c i l 
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S t a t e Engineer 

•PPe , 
At torney-
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DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

November 15, 1989 

New Mexico Environmental 
Improvement Division 

Harold Runnels Building 
1190 St. Francis Drive 
Santa Fe, New Mexico 87503 

Attention: Mr. William Olson 

Dear B i l l : 

Enclosed is a copy of "Status Report Remediation Work and Round 2 Long-
Term Ground Water Quality Monitoring Data Results for Maverik Refinery And 
Tank Farm." 

This report has been delayed as a result of the pending bioremediation 
laboratory analytical data received from ENSR Consulting & Engineering. 
Unfortunately, ENSR's report was not received u n t i l October 16, 1989 and we 
have not yet completed our evaluation of the analytical results. Consequently, 
the bioremediation report w i l l be included in a separate report to be sub­
mitted to you shortly, by the end of November 1989. 

I f you have any questions please do not hesitate to contact me. 

PFO:fl 

cc: William Call 
Tim Holbrook 
Vince Memmott 
Dave Tomko 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Senior Hydrogeologist 

OFFICES WORLDWIDE 
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MOV 16 1989 

-KQUNO. !"<• 

New Mexico Ground Water Bureau 
Environmental Improvement Division 
1190 St. Francis Drive 
Harold Runnels Building 
Santa Fe, New Mexico 87503 

Date November 15, 1989 

Your Order No. 

Our Job No. 1A819-005-31 (5303) 

Attention: t M ^ : B ^ l l © l ^ ^ K * F ^ ' d S ^ i l D f 

Subject: Maverik Refinery and Tank Farm 
Kir t l a n d , New Mexico 
Data report 

We are sending you via u « s * Mail 

This is for your review and f i l e s 

the following 
STATUS REPORT 
REMEDIATION WORK AND OFF-SITE AND 
ROUND 2 LONG-TERM GROUND WATER 
QUALITY MONITORING DATA RESULTS 
FOR MAVERIK REFINERY AND TANK FARM, 
KIRTLAND, NEW MEXICO 
FOR MAVERIK COUNTRY STORES, INC. 
dated November 1989 

No. of copies submitted: 1 

Copies to: Mr. Dave Tomko (1) 
New Mexico Environmental Imp 
D i s t r i c t 1 Field Office 
724 West Animas 
Farmington, NM 87401 

William C a l l , Maverik 
Vince Memmott, " 
Pete Olsen, D&M 
Tim Holbrook, D&M DEN 

Div. 
Dames & Moore 

By -pro.0^JJ2^ 
T. D. Vandell 



M I C H A E L J . B U R < H A R T 
Oeputy Secreta-. 

R I C H A R D M l T Z E . F E L T 
Director 

October 24, 1989 

William Call 
Maverick Country Stores, Inc. 
P.O. Box 457 
Afton, WY 83110 

Dear Mr. Call 

The New Mexico Environmental Improvement Division (EID) has completed review of 
the following three documents regarding the Caribou Refinery i n Kirtland, New 
Mexico which were submitted to EID by Maverick's consultant Dames and Moore: 

- The July 1989 STATUS REPORT ON REMEDIATION WORK, AQUIFER PUMP TEST AND 
ROUND 1 LONG TERM GROUND WATER QUALITY MONITORING DATA RESULTS FOR MAVERICK 
REFINERY AND TANK FARM, KIRTLAND, NEW MEXICO FOR MAVERICK COUNTRY STORES, 
INC. 

- The August 8, 1989 AMENDED (AUGUST 1989) GROUND WATER REMEDIATION PLAN FOR 
MAVERICK COUNTRY STORES, INC., KIRTLAND, NEW MEXICO, REFINERY TANK FARM. 

- The September 7, 1989 PRELIMINARY INFORMATION ON THE BIODEGRADATION 
FEASIBILITY STUDY FOR THE KIRTLAND, NEW MEXIOO, REFINERY TANK FARM. 

ELD approves of the following amendments to the September 14, 1988 Ground Water 
Remediation Plan for the Maverick Country Stores, Inc. Kirtland, New Mexico 
Refinery Tank Farm: 

1) Continued use of and possible additional excavation of the existing 
north-south interceptor trench for more effective hydraulic control and 
continued free product capture along the southwestern boundary of the 
tank farm (component 3). 

2) Relocation of the east-west interceptor trench to the north about 25 
feet closer to the contaminant source area, while intercepting the 
existing north-south interceptor trench (component 5). 

3) The location of large (2-3 feet i n diameter) recharge wells to the 
north of the interceptor trenches for rein j ection of treated ground 
waters. EID defers approval of the downgradient rein j ection wells 
u n t i l there i s a demonstrated need for them. 

- 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 Bu i ld ing 

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 



4) The concept of bioremediation rather than s o i l vapor recovery including 
bacterial enhancement i n both the saturated and unsaturated zones 
through oxygen and nutrient injection, and aeration, respectively 
(Component 10). ELD understands that bioremediation laboratory bench 
tests using soils from the refinery are currently being carried out. 
ETD defers approval of the bioremediation process pending a review of 
these laboratory bench tests. 

Although EID approves of the location of the recharge wells and the concept of 
bioremediation, no rein j ection of treated waters can occur prior to the 
permitting of this system through the EID's Ground Water Section's Discharge 
Plan process. The purpose of the discharge plan i s to provide EID with 
specific information about the operation of the system and contingency measures 
to ensure that the activity w i l l not cause the New Mexico Water Quality Control 
Commission Regulations to be violated. Enclosed you w i l l f i n d a Notice of 
Intent to discharge, Guidelines for Preparing Ground Water Discharge Plans and 
a Discharge Plan Application. EID recommends that you complete these documents 
as soon as possible in order to expedite the review process. I f there is a 
need to implement the remediation system due to the health concerns of nearby 
ground water users, EID would consider the issuance of a temporary discharge 
permit. 

EID thanks you for your patience and cooperation i n this matter. I f you have 
any questions regarding the discharge plan process or require any assistance 
with the discharge plan application, please c a l l John Parker of the Ground 
Water Section at (505)827-0027. I f you have any other questions regarding 
remediation, please c a l l William Olson of my staff at (505)827-2899. 

Enclosures 

xc: Jon Thompson, EID Deputy Director for Water Programs 
Stuart Castle, Ground Water Bureau Chief 
B i l l Bartels, Technical Support Section Program Manager 
Ernest Rebuck, Ground Water Section Program Manager 
Dave Tomko, EID Farmington Field Office 
William Olson, Technical Support Section 
John Parker, Ground Water Section 
Terry Vandell, Dames and Moore 
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Dr. Richard B. Woodward 
Senior ProjiCt Sciential/Microbiologist 
ENSR Consulting and Erginaerlng 
(formerly ERT) 

Siarfflnadiatlon It i process that usee naturally oc-
eafrlfig microorganisms to decompose toxic sub* 
DteBeei, Thii proem nit proven sn effective remedy 
for hazardous watte she cleanup In certain situations, 

Bioremediation work* because many organic com* 
gsonde found in hazardous waste mixwrei can be used 
ao feed mlcroorgeniame. Thia nature! proceai, 
eollsd bi@4eirvtetlon< breaks down organic waste to 
the baste chemical elements Por sample, poly* 
chlorinated phenols (PC?) can te* broken down into the 
following chemical elementt: carbon, oxygen, hydro* 
eon, chlorine. Without biodegradation, we would be 
permanently burled In en avalanche ofieevet and stems 
ai the carbon fixed by plants became fbrever locked in 
plant tissues, 

0 

swilTcriemicel and biological characterization 
of the target waste provides atrong guida&ce for the de* 
sign of subsequent experiments and a bloremediatiott 
program. The pbyalcaJ characterisation determine a the 
perokflt total aolldt. percent volatile solids and other 
physical parameters auch as viaooeiry and aur&ce ten* 
Hon. where appropriate. 

Chemical characterization is used to identify poten­
tial inhibitors Or toxicants and provide direction for 
monitoring the pregrets of biodegradation. Changes in" 
the concentration of specific compounds such aa ben-
aene. toluene, xylene (BTX), trichloroethylene or 1,2-
dlchlorexthylene in monitored when only a few, wsll^ 
defined contaminants are of concern. Oaneral cMegc-
rias liao nydroceroort oil ana grease (H040), total or* 
genie halogens (TOX), total organic carbon (TOC) or 
chemical oxygen demand (COO) are useful and low 
psaslve parameters for monitoring the progress of 
Biodegradation In the primary aereen and in the actual 
field Implementation, 
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the' 

WTBflndox ide produci 
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ing an initial loading capacity for subsequent expert* 
menti. It is also useful in monitoring changes in toxic­
ity during biodegradation. 
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degradation activity may alto be analyzed for ipacific 
compounds associated with the site decontamination 
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"istmrttn-brwte 

\seid»d''wt|[ . -„-„„, ,ui, , . , -
(I8t'gradient of Inc watte mixture,on,̂ eTTyplcei-9eed' 
WlWfion areas irieiude~the berm of a lasoeo or Ihe 
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^ ÎtellulWifHrtr̂  ecteen arc uted 
to design a scaled-up evaluation (typically 10-15 liter*) 
of in optimum treatment and fcerresponding untreated 
Gomrol, The scaled-up evaluation uses the medium 

I or liquid) best suited far the ectuejj 

4 

w stooges from"lagbene eontaJĥ  
scaTê up it conducted in a liquid medium 

with eerat(on»mediated mixing. 
The larger volume of the aciled*upi 

for frequent sampling and analysis.. T 

•up study, tpeclfls 
control parameter* and monitoring parameter* are ree-
ommenj 

Teak 4, Beta Interpretation 
Data developed or suggested ey the primary degra­

dation screen and confirmed in the seeled<up treatment 
are uteful ie the design phase and subsequent bioretne-

JffiRij|FTJit time reared to'rtaXa specific deosn-
lamiSewsreojeetive can then fee estimated from 
changes ia the epecific concentration of each watte 
chemical. Therefore, sciendau can predict how long it 
will take to remediate a i 

i, degradation ratttarefiF 
factors including temperature, com* 

pletenesa ef mixing and eeretion, and i 
Analj . . . -

iigfijie nature at many watte mixtures end site The ui 
ioctflon?JKtlfles the use of a biodegradation feasibil­
ity trudy early in tht remedial Investigation phase. The 

iw diagram charing the progress of e typical blode-
jjedation fetaibllity study ihove lhat even if the pri­
mary Kreea ie unsuccessful, the oheractorlzetion data 
provides guidance for other remedies. Successful 
completion of the primary screen (task 2) leads di* 
rectly to the development of design and operation pa­
rameter! and to an estimate of the degradation time re­
quired in the field. 

The iea:ed>up treatment alio provide! enough resi­
due tor final analysis of specific waste chemicals (e.g., 
priority pollutant analyals), TCLP analysis and some 
rudimentary fixation studies if neoesaery. Pt 

TAikit 
Hwretue Weete Che/eeeerlaauen 

PhytleK. Cherntaei, UeiogtoiJ 

Primary 
aereen 

eejekJer 
fc-iwrVWaWee, 

Bourse 
—TST" 
NO 

FAfc 

•uooeio 1 vsa 

Seek . 
AHamesi 
Remadea 

TenriVMse ' 
Feeafetty 8»jey 

TASKS 
•oaJfô p 
Treatment 

TA9K4 
Oeeign Pansmetere 

Opertwn Pansmeiwe 
Deê edeften Hneeee 

Rea&ai* Mary afeartf 
Treatment ~ " 

iV'/." 

About the Author. 
Dr. Richard E. Woodward is e Senior Piojtc. Scientist/ 
Microbiologist with tSS% Consulting oad 
Erifinnrinf (formerly JUT), basid in Houston, 
Tanas. Ha has more then 14 years experi<MC9 
tpecialiting in biodegradation feasibility aad 
Implementation investigations lor Superfund and 
other hazardous waste sites, and field dcmonatmier.& 
of remediation technologies. 

POLLUTION (ENGINEERING 
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1.0 »IODB£»JU0*TlDN STUDIES 

Biodegradation studies will consist ef tvo phases* * ^J~* fej 
loading rats study to dofino treatment concentration and a . j _ 
primary sereen to determine degredetoility and to define optiaum 
nutrient requirements. ——" 

1*1 Loading Rat* study-

Tha leading rat* study vill estimate a rata at vnich aludga 
or contaminated soils can ba loaded into a vatar matrix for 
nutriant studlaa without axoeaaiva toxicity to tha indigenous 
microorganisms. Tha Microtox™ bioassay system ia uaad to asaaaa 
tho toxicity of a sarias of saapla dilutions. An estimate of th* 
loading rata for tha primary soraan vill ba made from thasa data. 

Wall* th* data aocurately raflaot ralativa toxicity, thay 
must ba intarpratad to balance tha short time of tha primary 
soraan, tha amount of materiel n«*dad for aoeurata analytiaal 
sampling, and tha n*«d to demonatreta aignificant ohanga* in 
toxicity for Kinatle intarpratations. Tha loading rata is 
adjusted so that tha primary soraan runs to oomplstion vlthin 14 
days. This provides good separation of treatment variables on 
the basis of biologioal activity (by oxygen uptake rate), 
toxicity (by Hiorotox™) and chemical conatituent (Q.go TPH). 
Higher loading rataa ara typically expleyed in the actual, 
optimised field remediation. 7* ** 

1.3 Primary Soraan ̂  — " ~ ' " £~J «•£ 

The screening study vill consist of seven (7) flask 
reactorst tvo (2} controls, and five (S) emended reactors. The 
sludge loading vill be determined baaed on tha loading rate study 
and vill ba tha same in ell eeven reactors. All reactors vi l l ba 
monitored and adjusted as naadad for the control parameters/ pH 
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And dissolved oxygen. Tha pK will ba adjusted to 7*0 initially. 
The tvo control reactors vill eons1st of an unamended sludge 

or soil loading and an abiotic, aside poisoned loading* She 
purpose of the live oontrel treatment is to observe the progress 
of biodegradation additional nutrients. The poisoned control 
vi l l aooount for non-biologioal changes in the incubation 
mixture. The five treatment reactors vil l ba amended vith three 
different nitrogen te phosphorus (H.P) nutrient ratio 
combinations and by tvo higher cenoentratione ef one of the Hi? 
ratios. This matrix allows an estimation of the proper HiP ratio 
and ocmoentration of nitrogen and phosphorus needed to stimulate 
microbial grovth and activity. 

Microbial activity and toxicity will be monitored by oxygen 
uptake rate and the Mierotex bioassay respectively. Reduction of 
relative toxicity is a good, integrated indicator of 
bioremediation and removal of priority and non-priority 
pollutants. Upon completion of the primary screen, only th® 
three (3) meet active treatments (as determined from the Miorotox 
Bioassay and the OUR analyses) of eaoh sample vill be analysed 
for TPM. 

This screening etudy vill verify the biodegradability of the 
sludge or soil borne contaminants and indicate the nutrient ratio 
and concentration needed to stimulate biodegradation. 
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PRIMARY SCREEN 8CMSDOIJ 

Flaak Mo* 
Day 

0 

3 

7 

16 

14 

ITvo 
A 1 
* * 

* 

* 

Abiotic 

* * 

* 

* 

* * 

AjBinitKiffiinti 

A A A A a * T T h fi 
* * * * 

* * * * * 

4 * • * ft 

ft * * * 

*(*} * ( * ) *<*> * ( * ) 

& Q ox$fjen uptake Rates (OUR) and Mierotex™ Bioaeaay 

1 » TWH («) (analyse only tha 3 meat active treatments) 
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Hi! 
N e w M i c o H e a l t h a n d E n v i r o n m e n e p a r t m e n t 

MARALYN BUDKE 
Acting Secretary 

CARLA L. M U T H 
Deputy Secretary 

August 17, 1989 MICHAEL J. BURKHART 
Deputy Secretary 

Roland Jackson 
P.O. Box 586 
Kirtland, NM 87417 

RICHARD MITZELFELT 
Director 

Dear Mr. Jackson: 

On June 2, 1989, I sampled your private residential well i n response to 
concerns you had over the possibility of petroleum contaminants from the 
Caribou Refinery i n your well water. Enclosed you w i l l f i n d copies of the 
laboratory results of these ground water samples. 

No detectable petroleum related organic compounds from the Caribou Refinery 
were observed i n the samples. I n addition, the general chemistry analysis 
results reveals that your well water has 1478 mg/l of t o t a l dissolved solids. 
Total dissolved solids are a measure of the amount of minerals i n solution. 
This level i s above the N.M. Water Quality Control Commission (WQCC) standard 
of 1000 mg/l indicating that the water i s s l i g h t l y saline. The major ion i n 
solution appears to be sulfate at a concentration of 691 mg/l. This level i s 
sl i g h t l y above the N.M. WQCC standard of 600 mg/l. Although these standards 
are exceeded, both the t o t a l dissolved solids and sulfate standards are 
asthetic standards and not health based standards. High t o t a l dissolved solids 
concentrations may impart a salty taste to the water. High sulfates typically 
can result i n odor and taste problems. Sulfates are naturally occuring 
throughout the San Juan Basin due to the abundance of gypsum i n the San Juan 
Basin's sedimentary deposits. 

I thank you for your patience i n awaiting the results of ground water samples 
from your well. I f you have any questions regarding these analyses or the 
Caribou Refinery please feel free to c a l l me at 827-2899. 

Hydrogeologist 

Ground Water/Technical Support 

Enclosures 
cc: Dave Tomko, EID Farmington Office 

B i l l Bartels, Technical Support Program Manager 
Stuart Castle, Ground Water Bureau Chief 
Terry Vandell, Dames and Moore 

- 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 S O S t . F r a n c i s D r . 
S a n t a F e , N o w M e x i c o S 7 5 D 3 



TRANSMITTAL SHEET 
f 

Dames & fcVSoore 

RECEIVED 

JUL JTJ 1989 

GROUND WATER BUREAU 

To: New Mexico Ground Water Bureau 
Environmental Improvement Divis ion 
1190 St. Francis Drive 
Harold Runnels Building 
Santa Fe, New Mexico 87503 

Attention: Mr. B i l l Olsen 

Subject: Maverik Refinery and Tank Farm 
K i r t l a n d , New Mexico 
Data report 

Date July 28, 1989 

Your Order No, 

Our Job No. 14819-005-31 (5303) 

We are sending you via U.S. Mail 

This is 
m . — _ 

for your review and f i l e s 

the following 

STATUS REPORT 
REMEDIATION WORK, AQUIFER PUMP TEST AND 
ROUND 1 LONG-TERM GROUND WATER QUALITY 

MONITORING DATA RESULTS 
FOR MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 
FOR MAVERIK COUNTRY STORES, INC. 
dated July 1989 

No. of copies submitted: 2 

Copies to: Mr. Dave Tomko (1) 
New Mexico Environmental 
District 1 Field Office 
724 West Animas 
Farmington, NM 87401 

William Call, Maverik 
Vince Memmott, " 
Pete Olsen, D&M 

Improvement Div. 

By 

Dames & Moore 

T. D. Vandell 

114.6 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

August 8, 1989 

Mr. B i l l Olsen 
Hydro-geologist 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, NM 87504-0968 

Enclosed is an "Amended Ground Water Remediation Plan" for the Maverik 

Country Stores, Inc. K i r t l a n d , New Mexico Refinery Tank Farm. Your expedi­

tious review and approval of the enclosed plan is respectfully requested to 

(September 14, 1988) has been amended as indicated. These changes are neces­

sary due to the results of the recent shallow aquifer pumping test. The test 

was conducted by Dames & Moore i n May 1989 i n the southwest corner of the tank 

farm, to further characterize the s i t e i n support of the remedial action 

design. 

The shallow aquifer pumping test indicated that the hydraulic conduc­

t i v i t y of the upper shallow water table aquifer (saturated thickness of 8 

feet, from about 4 feet to 12 feet i n depth below ground surface) is con­

siderably lower (about 5 ft/day) than that indicated by previous shallow well 

slug test data and deeper aquifer pump test data. As a r e s u l t , the volume of 

water that can be pumped, treated and reinjected into the aquifer is now e s t i ­

mated to be about 10 gpm from the interceptor trench/recovery well system. 

Subject: Amended (August 1989) 
Ground Water Remediation Plan 
For Maverik Country Stores, 
Inc., K i r t l a n d , New Mexico, 
Refinery Tank Farm 

Dear B i l l : 

ensure that timely remedial a c t i v i t i e s can proceed. The o r i g i n a l plan 

RECEIVED 

OFFICES WORLDWIDE 

AUG 2 41989 

GROUND WATER BUREAU 
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Mr. B i l l Olsen 
August 8, 1989 
Page -2-

The o r i g i n a l "Ground Water Remediation Plan" has been amended to account 

for the low hydraulic conductivity (about 5 ft/day) and resultant low trans-

missivity of th i s zone (about 300 gpd/ft). The changes are detailed i n 

Attachment 1 and are shown on Plate 1. The plan includes the following key 

1. Continued use of and possible additional excavation of the existing 
north-south interceptor trench for more effective hydraulic control 
and continued free product capture along the southwestern boundary 
of the tank farm (Component 3). 

2. Relocation of the east-west interceptor trench to the north about 25 
feet closer to the contaminant source area, while intercepting the 
existing north-south interceptor trench (Component 5). 

3. U t i l i z a t i o n of large (2-3 feet in diameter) recharge wells, p r i ­
marily to the north, for rei n j e c t i o n of treated water. I f needed to 
maintain a water balance additional recharge wells w i l l be in s t a l l e d 
downgradient to recharge any excess waters that are treated. Addi­
tio n a l recharge wells would also serve to create a ground water 
mound (hydraulic b a r r i e r ) to the south to aid in co n t r o l l i n g poten­
t i a l o f f - s i t e contaminant migration (Component 9). An automatic 
shutoff w i l l be i n s t a l l e d at the water treatment site such that the 
re i n j e c t i o n system would shut down automatically i f the treatment 
system should f a i l . 

4. Bioremediation rather than s o i l vapor recovery, including bacterial 
enhancement i n both the saturated and unsaturated zones through oxy­
gen and nutrient i n j e c t i o n , and aeration, respectively (Component 

In addition, the tanks and pipelines w i l l be rechecked to ensure that 

they have been properly emptied. Any product found w i l l be appropriately 

disposed of o f f - s i t e . The open-ended pipes w i l l be capped and the tanks 

locked to prevent any future potential unauthorized use of the tanks and 

pipes. 

changes 

10). 

L.nt Hfciajaifc-LJi,''i»i 



Mr. B i l l Olsen 
August 8, 1989 
Page -3-

The remediation plan as amended wi l l be initiated immediately, upon your 

approval, as per the Implementation Schedule in Table 1. As you are aware, the 

project was delayed for about one month in May 1989 during negotiations be­

tween Maverik Country Stores, Inc. and a potential buyer of the tank farm. In 

addition, the results of the aquifer pumping test required a schedule delay 

during which time the necessary modifications were made to the original plan. 

I f you have any questions on the enclosed, please do not hesitate to con­

tact us at (801) 521-9255. As per your request, we have also sent a copy of 

this proposal to Dave Tomko in your Farmington office. We are looking forward 

to hearing from you so that the remediation work can begin as soon as pos­

sible. Our client, Maverik Country Stores, Inc., remains committed to com­

pleting the remedial actions presented in the attached plan. 

Very truly yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Project Hydrogeologist 

PFO/TDV/fl 

cc: Mr. B i l l Call, President (with attachments 
Maverik Country Stores, Inc. 
Mr. Vince Memmott (with attachments) 
Mr. Dave Tomko (with attachments) 
Mr. Tim Holbrook, Dames & Moore 



ATTACHMENT 1 

MODIFIED GROUND WATER REMEDIATION PLAN FOR 
MAVERIK COUNTRY STORES, INC. 

KIRTLAND, NEW MEXICO REFINERY TANK FARM 

This Remediation Plan addresses the shallow s o i l and ground water con­

tamination i n the southern portion of the tank farm area. Bioremediation com­

ponents include ground water pumping, treatment, nutrient addition and rein ­

j e c t i o n . This plan is designed to enhance natural biodegradation. 

The 10 components of the Plan include the following, as shown on Plate 1 

and as designated by the following numbers: 

* 1 . The Westside I r r i g a t i o n Ditch waters which flow along the entire 
western edge of the tank farm property boundary w i l l be contained i n 
10-inch diameter plast i c pipe to prevent contamination of the i r r i ­
gation waters (completed i n March 1989). 

2. The refinery sludge i n the eastern part of the tank farm w i l l be 
characterized, excavated and disposed of o f f - s i t e and back f i l l e d 
with clean s o i l . 

3. The existing north-south interceptor trench w i l l be excavated 
further and w i l l continue to be u t i l i z e d for capturing free product 
along the southwestern boundary of the tank farm. 

*4. Two additional o f f - s i t e monitor wells w i l l be constructed to monitor 
the effectiveness of remediation o f f - s i t e , downgradient to the south 
and southwest of the tank farm. Water levels w i l l be measured and 
samples analyzed for v o l a t i l e organics (aromatic and halogenated) 
and t o t a l dissolved solids, sulfate and chloride from these two new 
monitor wells and existing monitor wells MW9, MW10 and MW13 three 
times i n year 1, two times i n year 2, one time i n year 3, with moni­
toring only as needed thereafter (Round 1 completed in A p r i l 1989). 

5. An east-west ground water interceptor trench, about 12 feet deep, 
3-feet wide, 160 feet long, backfilled with coarse gravel, w i l l be 
constructed i n the southwest area. 

6. A two dual recovery pump system ( i . e . , each with a drawdown pump and 
skimmer pump i n 2-feet diameter, 12-feet deep wells) w i l l be i n ­
sta l l e d i n the interceptor trench. 

7. An oil/water separator w i l l treat ground water recovered from the 
interceptor trench. Free product w i l l be stored on-site in the 
existing 2.4 m i l l i o n gallon storage tank. The water phase w i l l be 
further treated by a i r stripping. After nutrients are added, the 
treated water w i l l be used to recharge the shallow soils and the 
shallow aquifer to enhance the natural biodegradation. 



ATTACHMENT 1 (Continued) 

8. Ground water from the oil/water separator (25 gpm capacity) will be 
treated by air stripping to remove the volatile organic components. 

9. Treated water from the interceptor trench wells will be discharged 
to shallow large (2-3 feet in diameter) wells that will be con­
structed with a caisson drilling rig. These recharge wells will be 
located to the north and upgradient about 100 feet from the east-
west interceptor trench. Treated ground waters and oxygen and 
nutrients w i l l be injected into these wells to aid in flushing con­
taminants from this zone and to enhance biodegradation. A few 
recharge wells may be located immediately downgradient south-
southeast of the 2.4 million gallon tank to handle any excess ground 
waters that have been pumped and treated. The recharge wells will 
be completed only in the shallow contaminated zone (about 12-feet 
deep). The total number of recharge wells is currently estimated at 
about 6. The exact number and locations v i l l be determined after 
the interceptor trench has been constructed and on-site conditions 
are better defined. Additional methods of infiltration may be 
needed and could include sprinkling, shallow (1 to 2 feet deep) 
trenches or shallow ponds upgradient from the east-west interceptor 
trench. 

10. Bioremediation w i l l be implemented by adding nutrients and an oxygen 
source to the upgradient recharge wells. This w i l l enhance the 
growth and activity of the current bacterial population to aid in 
contaminant degradation. Laboratory tests of the soils and ground 
water w i l l be completed prior to system start-up to define the types 
and proportions of hydrocarbon degrading bacteria and the types and 
quantities of nutrients and oxygen necessary for efficient biodegra­
dation. 

Surface soils between the recharge wells and interceptor trenches 
wi l l be scarified to induce volatilization of gasoline contamination 
in the unsaturated zone. Soils excavated during trench and recharge 
well construction will be spread in shallow l i f t s in the same area 
to be scarified. Nutrients may be added to the upper soils to en­
hance biodegradation of the contaminants in this zone also. 

Indicates already completed as per the original Phase I Plan (September 14, 
1989). 
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PROPOSED R E C H A R G E W E L L , L O C A T I O N A P P R O X I M A T E 

E X I S T I N G MONITOR W E L L L O C A T I O N 

NEW MONITOR W E L L L O C A T I O N 

R E F I N E R Y S L U D G E L O C A T I O N 

C O M P O N E N T S O F P H A S E I R E M E D I A T I O N P L A N 

( D E T A I L E D IN P R O P O S A L ) 

No. 1 P I P E D I T C H F L O W S ( C O M P L E T E D ) 

No. 2 R E M O V E S L U D G E 
No. 3 U T I L I Z E N O R T H - S O U T H I N T E R C E P T O R T R E N C H 
No. 4 T W O (2) N E W M O N I T O R W E L L S ( C O M P L E T E D ) 
No. 5 E A S T - W E S T I N T E R C E P T O R T R E N C H 

No. 6 D U A L R E C O V E R Y P U M P S 
No. 7 P R I M A R Y P R O D U C T D I S P O S A L 

No. 8 AIR S T R I P P I N G P U M P E D W A T E R 

No. 9 RECHARGE W E L L S 
No. 10 B I O R E C L A M A T I O N - R E C H A R G E " A R E A 

Dames & Moore 

PLATE 1 



N e w M e x i c o H e a i t n a n d E n v i r o n m e n t D e D a r c r n e n t 

RECEIVED 

JUL 17 1989 

. GKOUtfD WATER filfC 

C A R L A L. M U T H 

M I C H A E L J . B U R K H A R T 

- L O R E N C E R U T H J . B R O W N 

_ O U l S W. R O S E 
ueoutv u«(wai Count. 

M E M O R A N D U M 

TO: 

FROM: 

DATE: 

RE: 

S t u a r t C a s t l e , C h i e f , Ground Water Bureau, EID 

J e n n i f e r J. P r u e t t , A s s i s t a n t General Counsel, HED' 

J u l y 14, 1989 

M i s c e l l a n e o u s Ground Water Cases 

In g o i n g t h r o u g h my f i l e s f o r our new system, I came across 

a number of o l d ground water cases, most of which have n o t needed 

work i n over a year. I have t h e r e f o r e c l o s e d the f i l e s , but w i l l 

r e t a i n them i n case they again become a c t i v e . Below I have l i s t e d 

the case name, and the l a s t person w i t h whom I worked on the case. 

(As some of these people have l e f t EID, the case may have been r e ­

assigned. ) I f one of these cases needs l e g a l a t t e n t i o n i n the 

f u t u r e , please f e e l f r e e t o submit a n o t h e r Legal Request m e n t i o n i n g 

my past work. 

ATSF-Clovis 
Maverick-Caribou R e f i n e r y 
M o l i n a Court (DP 467) Tim Watson 
La P l a t a Mobile Home Park 
Kennecott, L-Bar 

Doug Jones 
B i l l Olson 
A l b e r t Dye 
Greg Baker 
Te r r y Morgan 

cc. L o u i s W. Rose, Deputy General Counsel, HED 
Ern e s t Rebuck, Ground Water Program Manager, EID 

• O F F I C E O F G E N E R A L C O U N S E L • 
H a r o l d R u n n e l s B u i l d i n g 

C 5 0 5 ] 8 3 7 - 2 9 9 0 
1 1 S O S t . F r a n c i s D r . 
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M A R A L Y N B U D K E 
Acting Secretary 

C A R L A L. M U T H 
Deputy Secretary 

M I C H A E L J. B U R K H A R T 
Deputy Secretary 

June 16, 1989 
R I C H A R D M I T Z E L F E L T 

Director 

Daniel H. Michalak 
Vice-President 
Sundance Petroleum 
1840 East Chula Vista Rd. 
Tucson, AZ 85718 

RE: Kirtland, N.M. Maverick Refinery Ground Water Remediation Plan 

Dear Mr. Michalak: 

The New Mexico Environmental Improvement Division (EID) has reviewed your May 
17, 1989 correspondence regarding the Maverick Refinery i n Kirtland, NM owned 
by Maverick Country Stores, Inc. In this letter you have stated that Sundance 
Petroleum i s considering purchasing the Refinery. In addition, Sundance 
requested EID approval of modifications to Maverick's remediation plan for 
contaminated ground water and soils at the f a c i l i t y . 

Sundance's proposal conceptually offers an alternate technical approach to 
treat contaminated ground water and soils with bacterial agents to promote 
biodegradation of volatile organics but provides no specific information about 
the types, amounts, nutrients required, rates of degradation, degradation 
products or effectiveness of the bacteria to be used. The proposal also does 
not address what steps would be taken to prevent the migration of volatile 
organics from contaminated soils, proposed to be landfarmed on refinery 
property, into surrounding or underlying soils and ground water. Ground water 
at the site i s at a very shallow depth and EID does not generally approve of 
landf arming contaminated soils i n shallow ground water areas. EID assumes that 
other remedial efforts not mentioned, such as removal and proper disposal of 
lead contaminated sludge, w i l l be carried out as agreed upon with Maverick. 

Before EID could consider modifications to Maverick's existing remediation 
plan, documentation addressing the above concerns would have to be submitted to 
EID for review. I would like to remind you that on January 27, 1989 EID signed 
a Letter of Agreement with Maverick Country Stores, Inc. documenting 
concurrence on the manner in which the site w i l l be cleaned up. This agreement 
is a legally binding document committing Maverick, with EID's approval, to a 
specific remediation plan for the refinery. 

- 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 Bui ld ing 

1 1 9 0 S c . F r a n c i s D r . 
S a n t a F e , N e w Mex ico B 7 5 Q 3 
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Daniel H. Michalak 
Sundance Petroleum 
Kirtland Maverick Refinery 
June 16, 1989 
Page 2 

Additionally, the following legal questions which would need to be studied by 
EID: 

1) Is the previously signed letter of agreement binding on Maverick, 
Sundance or both i f the property i s eventually sold? 

2) Can EXD give prior approval for modifications to an existing and 
agreed upon remediation plan for a site to an entity that does not 
possess ownership? 

On June 12, 1989, you requested copies of the State of New Mexico's standards 
for soils and ground water. Enclosed you w i l l find a copy of the N.M. Water 
Quality Control Commission (WQCC) regulations. Standards for ground water can 
be found on pages 21, 21.1 and 21.2. New Mexico does not currently have 
standards for contaminants i n soils and only requires that contaminants in soil 
do not migrate into ground water or surface water bodies i n excess of allowable 
standards. 

Km appreciates your concern for prompt remediation of soils and ground water 
at the Kirtland, Maverick Refinery. I f you have any further questions in this 
matter, please c a l l me at (505)827-2899. 

Sincerely, - -

*'*wv̂(:.(f..KiM%vs,*?,̂^̂:l'-y.̂j
,,',,C--'«t.' • • 

Hydrogeblogist 
Ground Water/Technical Support 

Enclosure 

cc: Stuart Castle, Ground Water Bureau Chief 
B i l l Bartels, Technical Support Section Program Manager 
William Call, President, Maverick Country Stores, Inc. 
Terry Vandell, Project Hydrogeologist, Dames and Moore 
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STATE OF NEW MEXICO 

SCI 
HEALTH AND, 

TIFIC LABORATORY Dl 
700 Camino de Salud, NE 

Albuquerque, NM 87106 [505]-841-2500 
ORGANIC CHEMISTRY SECTION [505]-841-2570 

VIRONMENT DEPARTMENT 

ION 

June 8, 1989 Distribution 
( B ) Submitter 

(SB) SLD Files 

To: Ground Water Bureau 
Environmental Improvement Division 
1190 St. Francis Dr. 
Santa Fe, 87503 

From: Organic Chemistry Section 
Scientific Laboratory Div. 
700 Camino de Salud, NE 
Albuquerque, NM 87106 

Re: A purgeable water sample submitted to this laboratory on June 2, 1989 

User: 
EID GROUND WATER 
P. O. Box 968 
Santa Fe, NM 87504-0968 

DEMOGRAPHIC DATA 
COLLECTION LOCATION 

On: 2-Jun-89 By: Ols . . . 
At: 10:30 hrs. In/Near: Kirtland 

ANALYTICAL RESULTS: Aromatic & Halogenated Purgeable Screen 
Parameter Value Note MDL Units 

Aromatic Purgeables (6) 0.00 N 0.50 ppb 
Halogenated Purgeables (33) 0.00 N 0.50 ppb 
Notations & Comments: 
MDL = Minimal Detectable Level. 

A = Approximate Value; N = None Detected above Detection Limit; P = Compound Present, but not quantified; 
T = Trace (<Detection Limit); U = Compound Identity Not Confirmed. 

Evidentiary Seals: Not SealedfJJ; Intact: NofJ], YesfJJ & Broken By: Date: 

Laboratory Remarks: Caribu Refinery 

Analyst: 
Gary C. Eden Analysis 
Analyst, Organic Chemistry Date 

Reviewed By: A 
Richard F. ^leyerhein 06/08/89 
Supervisor, Organic Chemistry Section 

RECEIVED 

JUN 211989 

GROUND WATER BUREAU 



New Mexico Health and Envii^pFent Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

GENERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

DATE . 
RECEIVED | Ob <&L\M US/IS, too* CODE ^ f 5 9 3 0 0 • 59600 „ • OTHER: 
Colleption DATE /-> s\ 

b I 2 - | ^ f 
SITE 

INFORM- • 
ATION 

samp,e,oca"on C^L. rl\r\U J MJL 
Collection TIME 

ID i O 

SITE 
INFORM- • 

ATION Collection TIME 

ID i O 

SITE 
INFORM- • 

ATION 
Collection site description 

Collected by — Person/Agency / 

Collection site description 

Collected by — Person/Agency / 

GROUND WATER SEND 
FINAL 
REPORT 
TO Santa Fe, NM 87504-0968 

W-iJil.fi.te*. 

BUREAU 
NM ENVIRONMENT IMPROVEMENT DIVISION/HED 

Attn 

SAMPLING CONDITIONS 

Station/ 
well code (Ic 
Owner 

• Bailed Pump 
• Dipped • Tap 

Water level Discharge Sample type / 

pH (00400) Conductivity (Uncorrected) Water Temp. (00010) _ Conductivity at 25°C (00094) 
| j m h o 

Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted 

p. Whole sample 
(Non-filtered) 

• F: 
Filtered in field with 
0.45 ^membrane filter 

• A: 2 ml H 2S0 4 /L added 

^ ^ N A : No acid added • Other-spec/ryv 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

^^Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other: 
• Other: 

_pm hn fo'lip 

mg/l 

NF, A-H 2S0 4 

W^Calcium (00915) 
J& Magnesium (00925) 
y £ Sodium (00930) 

Potassium (00935) 
jX " Bicarbonate (00440) 
_X Chloride (00940) 

Sulfate (00945) 
Total filterable residue 
(dissolved) (70300) 
Other: 

mg/l 
mg/l 
mg/l 
mg/i 
mg/ 
mg/ 
mg/l 

mg/l 

2 M 

6 7 / 2 , 

ZL 
• Nitrate-N +, Nitrate-N 

total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-H 2 S 0 4 

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 Reviewed/by 

Laboratory remarks 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 
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SUNDANCE PETROLEUM 
1840 East Chula Vista Road 

Tuscon, AZ 85718 

17 May 1989 

State of New Mexico 
Environmental Improvement Board 
P 0 Box 968 

Santa Fe, NM 87504-0968 

Attn: Bill Olsen, Hydrologist 

Subject: Remediation Plan for Maverik Kirtland Refinery 

Gentlemen: 
We are reviewing the option of purchasing the Maverik Refinery in Kirtland, NM. We are 
aware of the spill pollution problems on the present site and the proposed procedures for 
cleaning the spill as developed by Dames & Moore of Salt Lake City for the Maverick Corp. 
Should we enter an agreement" to purchase the property, we would prefer to use an 
alternate decontamination method. 

Our purpose in changing the procedure is to complete the decontamination as speedily as 
is possible. We feel our greatest savings will be in spending the least time to clean the site 
and we would use all approved methods to minimize our time. Our changes are minimal in 
concept. 

We plan to use bioreclamation from the outset. Our first operation would be td excavate 
that contaminated soil from the spill location above the water table and spread it onto the 
southern section of the property. This spreading would be done according to State of New 
Mexico's approved procedures and using the latest techniques for soil decontamination 
through the use of bacteria. We would spread the soil in 6 inch lifts and inject the bacteria 
during the spreading. The soil would be left in a location under conditions which would 
prevent further spread of the contamination. 

Since the groundwater table is shallow at the site, we would dig two trenches, one at the 
upslcpe side of the contamination and one at the downsiope edge. We wouid install an air 
stripper and circulate the water as previously approved. We would additionally add bacteria 
to the water to promote biodegradation of hydrocarbons as well. This circulation would 
continue until water quality met the State Water Resources standards. 

After the water was cleaned, we would back fill the excavation to bring the surface back to 
presently existing grades. The back fill would be done either with the decontaminated soil 
or with uncontaminated soil excavated for foundations for our new plant. No soil would be 
used for back fill unless it met soil quality standards. 

We would use your accepted procedures for the sampling of both soil and ground water to 
determine the rate of decontamination. We would have our tests confirmed by an 
independent laboratory periodically to confirm our assessment of the progress. We would 
take samples from those wells presently drilled for sample taking. 

RECEIVED 

MAY 2 3 1989 

GROUND WATER BUREAU 



Environmental Improvement Board 
Kirtland Maverik Refinery page 2 

17May89 
Mr Bill Olsen 

The suggested procedure differs from the previously approved procedure only in the 
method for installing ground water circulation facilities and in using bioreclamation from the 
outset. We feel that our costs would not be significantly less if simple air stripping was used 
without bioreclamation. Our objective is to clean up the pollution as rapidly as possible. 

Our specific concern with the Environmental Improvement Board is whether our alternate 
plan is acceptable. We would like to go to full scale treatment from the outset and ask what 
concerns you may have regarding our proposed procedures. 

We thank you for your timely consideration. 

Very truly yours 
Sundance Petroleum 



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 

MARALYN BUDKE 
Acting Secretary 

CARLA L. M U T H 
Deputy Secretary 

MICHAEL J. 8URKHART 
Deputy Secretary 

RICHARD MITZELFELT 
D i r e c t o r 

A p r i l 21, 1989 

Roland Jackson 
P.O. Box 586 
Kirtla n d , N.M. 87^17 

Dear Mr. Jackson: 

Enclosed you w i l l f i n d a copy of ground water analyses from the monitor well i n 
fron t of your house, taken by Caribu Refinery's consultant, Dames and Moore, on 
November 10, 1987 and February 22, 1988. No petroleum contamination was 
observed i n these samples. I f you have any questions about these analyses or 
any other questions regarding the Caribu Refinery s i t e please c a l l me at 
827-2899. 

William Olson 
Hydrologist 
Ground Water/Technical Support 

Enclosure 

cc: Dave Tomko, EID Farmington Field Office 

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 S O S c . 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 8 7 5 0 3 



TABLE B-2 (Cont. 4) 
MAVERIK-KIRTLAND WATER QUALITY 

s 

SAMPLE IDENTIFICATION MW-4 MV-4 
DATE SAMPLED 11-10-87 2-22-88 

INORGANIC PARAMETERS (mg/L except as noted) 
Calcium (Ca) 142.0 131.0 
Magnesium (Mg) 20.0 19.0 
Sodium (Na) 337.0 294.0 
Potassium (K) < 5.0 < 5.0 
Iron (Fe) < .05 < .05 
Manganese (Mn) * .780 
Ammonia (as N) < .1 < .1 
Chloride (Cl) 87.0 73.0 
Sulfate (S04) 654. 601. 
Fluoride (F) .8 .7 
Nitrate and Nitrite (as N) .3 .2 
Total Alkalinity 332.0 332.0 
Bicarbonate Alkalinity 332.0 332.0 
Carbonate Alkalinity < 5.0 * 

Bicarbonate (HC03) 404.8 404.8 
Carbonate (C03) < 3.0 * 

FIELD AND LABORATORY MEASUREMENTS 
Temperature (Degrees C) 14.1 * 
Field pH 7.46 7.31 
Lab pH (units) 7.44 7.84 
Field Conductivity (umhos/cm 1510.0 1500.0 
Lab Conductivity (umhos/cm) 2060.0 1920.0 
Total Dissolved Solids(mg/l) 1540.0 1380.0 

VOLATILE ORGANICS DETECTED (ug/L) 
Benzene < .50 < .50 
Ethylbenzene < .50 < .50 
Toluene < .50 < .50 
m-Xylene < .50 < .50 
o,p-Xylene < .50 < .50 
Total Xylene * * 
1,2 Dichloroethane < 1.00 < 1.00 

TOTAL ORGANIC LEAD (mg/L) 
Total Organic Lead < .002 .003 

<: Less than given detection limits. 
*: Parameter value not determined. 
@: At least one sample used in stat i s t i c a l 

summary is below detection limit. 
#: All samples are below detection limit. 
+: Data questionable 
DUP: Indicates duplicate sample 



M A R A L Y N B U C K E 
Acting Seci~e:a". 

TF C A R L A L. M U T H 
Oepjty Sec.-e-.a-. 

M I C H A E L J . B U R < H A R T 
Deputy Sec re t - . 

R I C H A R D M I T 2 E L F E L T 
Director 

A p r i l 17, 1989 

Terry D. Vandell 
Dames and Moore 
250 East Broadway, Suite 200 
Salt Lake City, Utah 84111-2480 

Dear Ms. Vandell 

As per your request, enclosed you w i l l f i n d the New Mexico Environmental 
Improvement Division's results from the October 12, 1988 sampling of monitor 
wells at the Maverick Refinery and Tank Farm i n Kirtland, N.M. I apologize for 
not sending these to you e a r l i e r . I f yon have any questions regarding the 
analyses please c a l l me at (505)827-2899-

William Olson 
Hydrologist 
Ground Water/Technical Support 

Enclosures 
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DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

A p r i l 11, 1989 

Mr. B i l l Olsen 
Hydrogeologis t 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, NM 87504-0968 

APR 14 Htl 

mmmmwmi 

Dear B i l l : 

Subject: Estimated Time Schedule, 
Phase I Plan For Ground Water 
Remediation For Maverik Country 
Stores, Inc., Kirtland, New Mexico, 
Refinery Tank Farm 

As per the EID's "Letter of Agreement for Implementation of the Ground 

Water Remediation Plan for Maverik Country Stores, Inc., Kirtland, New Mexico, 

Refinery Tank Farm" (January 25, 1989), the estimated time schedule for pro­

j e c t implementation is included i n Table 1 of this l e t t e r . We are submitting 

this for your records and for your convenience i n scheduling site construction 

v i s i t s at specific phases of project construction. 

As you are aware, the f i r s t component of the remediation plan, that of 

piping the Westside I r r i g a t i o n Ditch waters is ongoing and should be completed 

by A p r i l 1, 1989. We have been working closely with Mr. William Walker, the 

i r r i g a t i o n ditch water user, i n designing the pipeline and associated f i t t i n g s 

such that the system w i l l serve his needs. This i n i t i a l phase of the remedia­

tion work should eliminate the immediate problem and concern of contaminated 

ground waters from the Maverik Tank Farm seeping into the ditch through the 

eastern bank. 

Scheduled completion dates for the 10 components of the remediation plan 

are presented i n Table 1. However, i n order to refine the preliminary design 

of project components 5 through 10, a long-term steady-rate aquifer pumping 

OFFICES WORLDWIDE 
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Mr. B i l l Olsen 
A p r i l 11, 1989 
Page -2-

test must f i r s t be conducted. Pumping w i l l be conducted in May 1989 u n t i l 

water levels i n the observation well s t a b i l i z e or within 24-hours of pumping. 

Recovery water level data w i l l also be collected. The hydraulic coefficients 

determined from this test (transmissivity and permeability) w i l l then be used 

to define more accurately the ground water flow rates and volumes of water to 

be treated and reinjected. I f the hydraulic coefficients vary s i g n i f i c a n t l y 

from the values used for the preliminary design, significant design changes 

may result. These changes would result i n the alt e r a t i o n of the volumes of 

water handled. Such changes would be submitted to the EID prior to any fu r ­

ther on-site remediation construction. 

I f you have any questions on the attached, please do not hesitate to c a l l 

me. Remediation work is proceeding as outlined. 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry D. Vandell 
Senior Hydrogeologist 

PFO/TDV/f1 

cc: Mr. William Call 
Mr. Vince Memmott 
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To: New Mexico Ground Water Bureau 
Environmental Improvement Division 
1190 St. Francis Drive 
Harold Runnels Building 
Santa Fe, New Mexico 87503 

Attention: Mr. B i l l Olsen 

Subject: Maverik Country Stores, Inc. 
K i r t l a n d , New Mexico Refinery 

D a t e January 26, 1989 

Your Order No. 

Our Job No. 14819-003-31 

We are sending you via U.S. Mail the following 

REPORT: "Water Quality Data Summary Repo.l 
For Completion of the Hydrogeol 
Evaluation, Maverik Refinery and 
Tank Farm, K i r t l a n d , New Mexico 
for Maverik Country Stores, I n / , 
dated January 1989 

This is 
Thws-w for y ° u r u s e 

No. of copies submitted: 1 

Copies to: Mr. Dave Tomko 
New Mexico Environmental Improvement Div. 
D i s t r i c t 1 Field Office 
724 West Animas 
Farmington, NM 87401 

William Call, Maverik 
V. J. Memmott 
TDV, PFO 

By 

Dames & Moore 

T. D. Vandell 

114.6 
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ENVIRONMENTAL IMPROVEMENT DIVISION 
Harold Runnels Bldg.-1190 St. Francis Drive 

Santa Fe, New Mexico 87503 

T|—nr 
NEW MEXICO 

HEALTH AND ENVIRONMENT 

Ricnard Mitzeifel t 

D i rec tor 

GAPPEYCA?PL~-E 

Gove-c-

CARLA L M U T H 

Secretary 

MICHAEL J BURKHA 

Deputy Secretary 

DEPARTMENT 

January 25, 1989 

William C a l l 
Maverick Country Stores, Inc. 
P.O. Box 457 
Afton, WY 83110 

Subject: L e t t e r of Agreement f o r Implementation of The Ground 
Water Remediation Plan For Maverick Country Stores, 
Inc., K i r t l a n d , New Mexico Refinery Tank Farm. 

Dear Mr. C a l l , 

On December 19, 1988 the New Mexico Environmental Improvement 
D i v i s i o n (EID) received a l e t t e r from Maverick Country Stores, Inc. 
asking EID t o sign a L e t t e r of Agreement t o document t h a t the EID 
and Maverick are i n agreement w i t h the September 14, 1988 
remediation plan f o r the Maverick Country Stores, Inc., K i r t l a n d , 
New Mexico Refinery Tank Farm. 

The EID i s i n agreement w i t h Maverick on the remediation plan 
proposed f o r the f a c i l i t y as o u t l i n e d i n the August 26, 1988 and 
September 14, 1988 remediation proposals presented by Maverick's 
consultant Dames and Moore. Enclosed you w i l l f i n d a signed copy 
of the L e t t e r of Agreement. The EID c u r r e n t l y does not have the 
l e g a l s t a f f necessary t o complete a settlement agreement. A formal 
settlement agreement in c l u d i n g the remediation schedule and ground 
water q u a l i t y compliance l e v e l s w i l l be d r a f t e d l a t e r t h i s year. 

As the design f o r the a i r s t r i p p e r system i s developed, EID requires 
t h a t Maverick provide EID w i t h the d e t a i l s f o r monitoring the 
e f f l u e n t from the a i r s t r i p p e r and s h u t t i n g down the a i r s t r i p p e r 
and i n f i l t r a t i o n g alley i n case of upsets or malfunctions. I n 
a d d i t i o n , EID requests t h a t Maverick inform EID of the f a t e of a l l 
contaminated water, s o i l and sludge removed from the f a c i l i t y . 



We are pleased t h a t Maverick i s w i l l i n g t o begin ground water 
remediation at the s i t e under the framework of a L e t t e r of Agreement 
and look forward t o implementation of t h i s remediation system. I f 
you have any questions please c a l l B i l l Olson at (505)827-2899. 

Stuart Castle 
Ground Water Bureau Chief 

SC/^g 

enclosure 

cc: Richard M i t z e i f e l t , Director EID 
Dave Tomko, EID Farmington F i e l d O f f i c e 
Louis Rose, O f f i c e of Legal Counsel 
Jennifer Pruett, O f f i c e of Legal Counsel 
Terry Vandell, Dames and Moore 
Pete Olsen, Dames and Moore 
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9 
' Jj 

•UL. . C ^ ^ H y ^ ^ f C n c< l V ^ e J 

r f 7'/, 



OIL l ^ / ^ ^ ^ W 
i CONSERVATION IS [Wl^X^Sl \i\ 

I OMSION ^ ^ ^ m ) MEMORANDUM OF MEETING OR CONVERSATION 

E^Tel ephone p 3 Personal 
Time Date O /j?/gg 

Oriqinatinq Party Other Parties 

Discussion 

Conclusio 

»; no 

THOMAS W. COOPEft 
PRESIDENT 

MAHAFFEY BLDG. 
190TH 8i NORMANDIE 

mailing: 

P. O. BOX 4253 
TORRANCE, CA 90510 

(213) 328-1180 

•° S in S 

International Industrial Developers 
= TECHNICAL CONSULANTS 

Daniel H. Michalak 

22238 Ybarra Road 
Woodland Hills, CA 91364 

T . W . C O O P E R , I N C . / ENGINEERS • CONSTRUCTORS 
(818)347-4844 — 



December 15, 1988 

RECEIVED 

DEC 1 9 1983 

GROUND WATER 
B 

Suoject: L e t t e r of Agreement 
ror Implementation of The Ground 
Water Rsneoiflti on Plan 
For Meverik Country Stores, Inc.. 
Ki r t J - d , New Me>' ico 
Refinery Tank t-r-n 

Dear Mr. Oiser.: 

As per your crevicuc c CTET. u r. i c & t i :> n s wi th Ms, Ter: » Vsr.deil of Damts & 

'•loorc snd Novemser i 6 , 19S8 telephone e oave r SJ t ion between Ms. Vandell arid Mr. 

Usnnis McQuillar., i r i s ray under c tanair.g t h a t due to t:~c srsc s t a f f i n g con­

s t r a i n t s i n your l e g a l department, pre ;.arati:n of a settlement s;r;s2cnt tor 

g/ound water remediation at the Maverik-K:rtland tank 

. • - • I ' ! " u n t i l e a r ly i n 1989. 

The t i r s t phase of tne remediation plan (which 

September 14, 1988 l e t t e r r e p o r t to B i l l Olser.) invc 

p i p e l i n e to conduct voters which nc: flow i n the West 

This c o n s t r u c t i o n must be roo.Joc ted vhe.i there i s uo 

d i t c h and was proposed f o r the v i n t e r / e,- r l y spring of 1 988-'i 989. I f we wait 

u n t i l a settlement agreement i s d r a f t e d , negotiated and s igned, remediation 

wouid be delayed by one year since rhir. wori: must be completed before the 

other remedial a c t i o n , ran corar.enee. 

MAVERIK COUNTRY STORES, INC. 
P.O. Box 457 / Alton, WY 83110 

Phone: 307-886-3861 

Mr. B i l l Olsen 
Hydrogeoloeis t 
Ground Water Bureau, EID 
P.O. Box 968 
Sai.ta Fe, New Mexico 37504-0968 

far~: w i i i not be pec-

presented i n the 

1,'ei i n s t a l l a t i o n of a 

Side I r r i g a t i o n D i t c h , 

flow i n .the i r r i g a t i o n 



Mr. B i l l Olsen 
Ground Water Bureau, EID 
December 1, 1988 
Page -2-

The purpose of t h i s l e t t e r i s to document that the New Mexico EID and 

Maverik Country Stores, Inc. are i n agreement w i t h the September 14, 1988 

remediation plan and that implementation of t h i s plan can begin t h i s w i n t e r . 

I n a d d i t i o n , i t i s agreed that a formal settlement agreement w i l l be d r a f t e d 

and negotiated i n 1989 that w i l l include the remediation schedule and ground 

water q u a l i t y compliance l e v e l s . 

I am enclosing a signed copy of t h i s l e t t e r , which a f t e r signing by an 

authorized EID o f f i c i a l , should be returned to me to complete t h i s agreement. 

The EID's signature on t h i s l e t t e r w i l l document EID approval of Maverik's 

September 14, 1988 remediation plan and approval f o r implementation of t h i s 

plan p r i o r to a settlement agreement. The plan does not, as p r e v i o u s l y noted, 

include scheduling or compliance l e v e l s associated w i t h remediation. These 

w i l l be addressd i n the formal settlement agreement. 

Sincerely, 

W i l l i a m C a l l 
President 



l l l l 

STATE OF NEW HEXICC 

MEM0RA1TOUM OF MEETING OR CONVERSATION 

[?<j Telephone Q Personal 
Tine . ,_ Date . ̂_ . 

Originating Party Other Parties 

<J J 

Subject 

"Conclusions or Agreements 

s 

Distribution Distribution 

• 



.1 I . 
rf " ' ^ 1 

STATE OF NEW MEXICO 

" ENvy^o^.— 
MEMORANDUM OF MEETING OR CONVERSATION 

E.VT 

[><[ Telephone £[] Personal 
Date n / / ^ 

Originating Party Other Parties 

Discussion n 

Conclusions or Agreements 

Distribution Signed 



.11. 

J 
" ENvyy>i|ijEJfT 

3<A New Mexico Health and Enviroi 
SCIENTIFIC LABORATORY Dl 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

t Department 
rON GENERAL WATER CHEMISTRY 

and NITROGEN ANALYSIS 

I 1° | \^ I4MN A O B <//(,«/ DATE 
RECEIVED CODE [ V 59300 • 59600 • OTHER: 
Collection DATE esSJ 

Collection TIME 

SITE 
INFORM-1 

ATION 

Sample location 

Collected by -rj Person/Agency 1 -7-j Person/Agency 

Collection site description 

c p N n GROUND WATER & HAZARDOUS WASTE BUREAU 
FINAL NM ENVIRONMENT IMPROVEMENT DIVISION/HED 
REPORT PO Box 968 
TO Santa Fe, NM 87504-0968 

Attn: jUlUZkA 

SAMPLING CONDITIONS 

RECEIVED 

0ECT01383 

Station/ 
well code 

SR0UN&WATEK 
fi­

nal led 
• Dipped 

n Pump 
• Tap 

Water leyeJ 

3,2^ 
Discharge Sample type 

pH (00400) Conductivity (Uncorrected) 
^mho 

Water Temp. (00010) Conductivity at 25°C (00094) 
^mho 

Field comments 

SAMPLE FIELD TREATMENT - Check proper boxes 
No. of samples 
submitted 

p. Whole sample 
(Non-filtered) 

• F: 
Filtered in field with 
0.45 j j membrane filter 

• A: 2 ml H 2 S0 4 /L added 

y ® A : No acid added • Other-spec/Yy: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

Conductivity (Corrected) 
25°C (00095) 23L 
Total non-filterable 
residue (suspended) 
(00530) 

• Other: 

• Other: 
• Other 

_/umho l | | ^ 

_ mg/l l<^2ff 

NF, A-H 2S0 4 

Calcium (00915) 
Magnesium (00925) 

lp Sodium (00930) 
Potassium (00935) 
Bicarbonate (00440) 

Lp Chloride (00940) 
. [ 1 Sulfate (00945) 
W Total filterable residue 

(dissolved) (70300) 
• Other: 

l l 

7^> 

51* 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

/Q/3/ 
/Of*, I 

if)/3 i 

I fy"?>'/'. mq/l U p. 
• Nitrate-N + , Nitrate-N 

total (00630) 

• Ammonia-N total (00610) 
• Total Kjeldahl-N 

( ) 
• Chemical oxygen 

demand (00340) 
• Total organic carbon 

( ) 
• Other: 

• Other: 

F, A-H2 S 0 4 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

IJ Nitrate-N + , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

Analyst Date Reported 

H 
Revie^vey by 

Laboratory remarks 

zl. 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



rt . 1 1 . 
)FTW[V 

ment Department 
•MSION 

New Mexico Health and E| 
SCIENTIFIC LABORATO 
700 Camino de Salud NE 
A buquerque, NM 87106 — (505) 841-2555 

ERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

RECEIVED | JO I ( 1 I N o U ^ Y / P / 
USER 
CODE 59300 • 59600 • OTHER: 

c i ! 7 2 l ! 
jliect onTIME 

Collect onTIME 

\n no 

SITE 
INFORM­

ATION 

Sample location le location f \ i 4 

_ l^i^Qii—^ilJll. 
Collection site description 

CoJlecied by — Person/ Agency, 

67Tf otx* 
SEND 
FINAL 
REPORT 
TO 

GROUND WATER & HAZARDOUS WASTE BUREAU 
NM ENVIRONMENT IMPROVEMENT DIVISION/HED 
PO Box 968 
Santa Fe, NjVI 87504-0968 
Attn:. 

NM 87504-0968 

SAMPLING CONDITIONS 

Station/ 
well code 

^ B a i l e d 
• Dipped 

• Pump 
• Tap 

Water level i 

' Ob 
Discharge Sample type 

pH (00400^ ^ j Conductivity (Uncorrected) 

3/ oo ^mho 
Water Temp. (00010) 

OA °c 
Conductivity at 25 °C (00094) 

/umho 
Field comments 

or odor t/~ 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted 

NF: Whole sample 
(Non-filtered) 

• F: Filtered in field with 
0.45 ^membrane filter 

• A: 2 ml H 2S0 4/L added 

A: No acid added • Other-spec/fy: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

NjConductivity (Corrected) 
' 25°C (00095) Hfot?3 Hmho | j /3 

_ Total non-filterable 
residue (suspended) 
(00530) 

[ I Other: 

• Other 

• Other: 

3m mg/l 

NF, A-HaSO, 

^ C a l c i u m (00915) 
Magnesium (00925) 
Sodium (00930) 
Potassium (00935) 

lp Bicarbonate (00440) 
[jj Chloride (00940) 

Sulfate (00945) 
Total filterable residue 
(dissolved) (70300) 

• Other: 

AZ8 mg/l 
* 4 2 - _ mg/l 

r ^ Q m g / i 

* T mg/l 
( p Z n mg/l 

707 , mg/l 
Z./5" ? mg/l 

( o h . / 
lQ/3 i 

MO%2- mq/l U/X 

U Nitrate-N + , Nitrate-N 
total (00630) 

~ Ammonia-N total (00610) 

C Total Kjeldahl-N 
( ) 

_ Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

•Z Other: 
C Other: 

Laboratory remarks 
^£SL3L 

F, A-H2 SO, 

mg/l 

RECEIVE IN" 
mg/l 

DEC 2 0 198&;. 
mg/l 

• Nitrate-N + , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

GROUND WATER 
B Analyst Date Reported 

//1 r;>kv 
Reviewed by 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



.11. 

? 3 
"«" EKvyjoipjDifr 

ivrgTo 
New Mexico Health and Enviro 
SCIENTIFIC LABORATORY DIV" 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

t Department 
ON slET̂ A GENERAL WATER CHEMISTRY 

and NITROGEN ANALYSIS 

DATE 1 , f j 
RECEIVED | [ u [1 <Bb NAOB 6JC-V/^3 CODE S 3 59300 • 59600 • OTHER: 
Collection DATE tnsj 

/Ol /3-lW 
SITE 

INFORM-
ATION 

sampieioca^ c?s\y>o MO tf 
Collection TIME 

K io 

SITE 
INFORM-

ATION Collection TIME 

K io 

SITE 
INFORM-

ATION 
Collection site description 

Collected by^-c Person/Agency 

Collection site description 

Collected by^-c Person/Agency 

SEND 
FINAL 
REPORT 
TO 

GROUND WATER & HAZARDOUS WASTE BUREAU 
NM ENVIRONMENT IMPROVEMENT DIVISION/HED 
PO Box 968 
Santa Fe, NM 8,7,504,0968 
Attn: 

NM 87.504,0968 

SAMPLING CONDITIONS 

RECEIVED 

siSiô  GROUND WATER 

^ B a i l e d 
• Dipped 

r.] Pump 
n Tap 

Discharge Sample type 

pH (00400) 
IX 

Conductivity (Uncorrected) 

lb oo ^mho 
Water Temp. (00010) 

°c 
Conductivity at 25°C (00094) 

j jmho 

Field comments 
ru> rAor \ avrbid 

T 1 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
Submitted 

p. Whole sample 
(Non-filtered) 

• F: Filtered in field with 
0.45 ^membrane filter 

• A: 2 ml H 2S0 4 /L added 

A: No acid added • Other-spec/fy: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

\ J (Conductivity (Corrected) 
Y 25 °C (00095) 

Isf) Total non-filterable 
\ residue (suspended) 

(00530) 
• Other: 
• Other: 
• Other: 

ZfaO mg/l [Q/ 

NF, A-H2SQ4 

• 

Calcium (00915) 
Magnesium (00925) 
Sodium (00930) 
Potassium (00935) 
Bicarbonate (00440) 
Chloride (00940) 
Sulfate (00945) 
Total filterable residue 
(dissolved) (70300) 
Other: 

/ 2 Co 

• Nitrate-N+ , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-Hj 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 
l\ I 7 ^ / | 

^v j i^wed by 

Laboratory remarks 

_ Sto 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



•m if 
V tNVIROII-EWT J 

'ivTSTc 

envyjoijiji 

New Mexico Health and Envirol 
SCIENTIFIC LABORATORY Dl 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

'it Department 
ON GENERAL WATER CHEMISTRY 

and NITROGEN ANALYSIS 

DATE i ^-LAB , „ ,1,,^. 
RECEIVED | j Q f7lWl NCK UJC-~H ( 0 2~ 

LAB, USER 
CODE KP 59300 • 59600 • OTHER: 

Collection DATE 

10113-|T& 
Collection TIMJ 

SITE 
INFORM­

ATION 

Sample location 

tznbM MyJ>_ 
Collection site description 

Collected by — Person/ f\gency ' 

SEND 
FINAL 
REPORT 
TO 

GROUND WATER & HAZARDOUS WASTE BUREAU 
NM ENVIRONMENT IMPROVEMENT DIVISION/HED 
PO Box 968 
Santa Fe, NM 87504-0968 
Attn: MLDL^y. 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

(^Bailed 
O Dipped 

(1 Pump 
• Tap 

Water level — 
o / y 

Discharge Sample type 

pH (00400) Conductivity (Uncorrected) Water Temp. (00010) 
°C 

Conductivity at 25°C (00094) 
j jmho 

Field comments 
<fl>S ryior 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted 

jgp. Whole sample 
(Non-filtered) 

• F: 
Filtered in field with 
0.45 membrane filter 

• A: 2 ml H 2S0 4/L added 

NA: No acid added • Other-spec/fy: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

\U l Conductivity (Corrected) 
T 25 °C (00095) 

Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other 
• Other: 

_^mho ll/S> 

\wz\ mg/l 

NF, A-H aS0 4 

Calcium (00915) 
Magnesium (00925) 
Sodium (00930) 
Potassium (00935) 
Bicarbonate (00440) 
Chloride (00940) 

r L Sulfate (00945) 
Total filterable residue 
(dissolved) (70300) 

• Other: 
ffofrk mg/l LLjLS-

• Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-H2 S 0 4 

RECEIV mg/l 

mg/l . 

GROUND WATER mg/l 

• Nitrate-N + , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

_( ) 
• Other: 

mg/l 

mg/l 

mg/l 

-B- Analyst Date Reported 

1 " 
Laboratory remarks 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



« ENVIRONMENT J 

New Mexico Health and E n v i r o f f l p h Department 
SCIENTIFIC LABORATORY D IvS iON 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

GENERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

REIVED | \Q\\1 \& \\faUj <L~1/C,0 USER 
CODE 59300 • 59600 • OTHER: 

CcJIeclion DATE 

Collection TIME 

SITE 
INFORM­

ATION 

Hole lo 

Collodion site description 

Collected by 

SEND 
FINAL 
REPORT 
TO 

GROUND WATER & HAZARDOUS WASTE BUREAU 
NM ENVIRONMENT IMPROVEMENT DIVISION/HED 
PO Box 968 
Santa Fe, N,M 57504-0968 
Att 

nta Fe, N.M 57504-C 
n: Mlbl^. 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

"wBai led ( .: Pump 
r 1 Dipped I i Tap 

Water leveU Discharge Sample type 

pH (00<100) Conductivity(Uncorrected) Water Temp. (00010) Conductivity at 25°C (00094) 

Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. ol samples 
Submitted 

\ A j p . Whole sample 
S*J^ ' (Non-filtered) 

I | p. Filtered in field with 
0.45 |4riioinbiane lilter 

I I A: 2 ml H2SO,,/L added 

!|rsNA: NO acid added I.J Other-spec/Yy: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

onductivity (Corrected) 
25°C (00095) _/^mho 

Total non-filterable 
residue (suspended) 
(00530) 

Other: 

I J Other 

U Other 

mg/l 

NF, A - H 2 S 0 4 

\ J Calcium (00915) 

d l Magnesium (00925) 

I Sodium (00930) 

I Potassium (00935) 

I Bicarbonate (00440) 

I ] Chloride (00940) 

i i/Sulfate (00945) 

W Total filterable residue 

(dissolved) (70300) 

1 Other: 

/2£ _ mg/l 

A-i-ST" mg/l 
m g / l 

L mg/l 
S C ^ - mg/l 

3Z*% mg/l 
'37' Z^-mg/l 

IP/31 
'/ ( ^ 

loQk> mq/l H / ^ 

I ] Nitrate-N+ , Nitrate-N 
total (00630) 

Lj Ammonia-N total (00610) 

LJ Total Kjeldahl-N 

( ) 
l-i Chemical oxygen 

demand (00340) 

I i Total organic carbon 

( ) 
• Other: 

• Other: 

Laboratory remarks • 
F, A-H 2 SO, 

mg/l 

DEC 2 0 m1f3 

GROUND WATER 

mg/ 

mg/l 

I i Nitrate-N + , Nitrate-N 

dissolved (00631) 

• Ammonia-N dissolved 

(00608) 

• Total Kjeldahl-N 

( ) 
I I Other: 

mg/ l 

mg/l 

mg/l 

-r Analyst Date Reported 

It 
Reviewed by 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



.11, 

3= 
New Mexico Health and EnviroiWBt Department 
SCIENTIFIC LABORATORY DIVISION 

_ jpfc- 700 Camino de Salud NE 
v ™*yy"pEWT •* Albuquerque, NM 87106 — (505) 841-2555 

8*1 , 

JE^A GENERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

DATE , . 
RECEIVED I fO l l 8? NAoB4;e-Y/57 CODE ^ 5 9 3 0 0 • 59600 • OTHER: 
Collection pATE „ „ 

/oi \M*n 
SITE 

INFORM- »-
ATION 

Sample locaflon/) i , . , / / 

LMhpA....klQJi Collection TIME 

SITE 
INFORM- »-

ATION Collection TIME 

SITE 
INFORM- »-

ATION 
Collection site description 

&P : . Collected by^- Person/Agency 

Collection site description 

&P : . Collected by^- Person/Agency 

SEND 
FINAL 
REPORT 
TO 

GROUND WATER & HAZARDOUS WASTE BUREAU 
NM ENVIRONMENT IMPROVEMENT DIVISION/HED 
PO Box 968 
Santa Fe, NM 875f_ 
Attn: 

A 875G4-0968 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

^Ba i l ed • Pump 
• Dipped • Tap 

Water level Discharge Sample type 

pH (00400) Conductivity (Uncorrected) 
P--/00 ^mho 

Water Temp. (00010) Conductivity at 25 °C (00094) 
^mho 

Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted 

|^ / }gp. Whole sample 
(Non-filtered) 

• F: Filtered in field with 
0.45 |umembrane filter 

• A: 2 ml H 2S0 4 /L added 

A: No acid added • Other-spec/fy: 

ANALYTICAL RESULTS from SAMPLES 

2fc 
4yy-

NF, NA Units Date analyzed F L N 
€5= 

Units Date analyzed 

Conductivity (Corrected) 
25°C (00095) _^mho . 

Total non-filterable 
/ residue (suspended) 

(00530) 

• Other: 

• Other: 

• Other: 

lob mg/l 

NF, A-HaSQ4 

Oalcium (00915) 
lagnesium (00925) 
lodium (00930) 
'otassium (00935) 
icarbonate (00440) 
hloride (00940) 
ulfate (00945) 

Total filterable residue 
(dissolved) (70300) 

• Other: 

"2.Z.6 mg/l 
~ L H * 3 mg/l 

v ^ ^ y mg/l 
J _ mg/l 

Zk>Q mg/l 
7 / , £ f mg/l 
m i mg/l 

I ^ ^ C J mq/l 

• Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 
• Total Kjeldahl-N 

( ) 
• Chemical oxygen 

demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

Laboratory remarks 

_os 

F, A-H2 SO, 

mg/l 

mg/l 

RECElVrfeP, 
mg/l _ 

0EC 2 0 1983 
mg/l _ 

(• Nitrate-N + , Nitrate-N 
dissolved (00631) 

• Ammonia-N dissolved 
(00608) 

• Total Kjeldahl-N 

( ) 
• Other: 

mg/l 

mg/l 

mg/l 

GROUNDWATER 
Analyst 

-8-

Date Reported Revjewed by 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



IttONMEWT S 

New Mexico Health and Enviro 
SCIENTIFIC LABORATORY DIVT 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841;2555 

it Department 
ON GENERAL WATER CHEMISTRY 

and NITROGEN ANALYSIS 

DATE , . 
RECEIVED l£_ NOW HiS? USER 

CODE • 59300 • 59600 • OTHER: 
Collection DATE 

101 /A 
Collection TIME 

to 3o 

SITE 
INFORM- • 

ATION 

Sample location 

Collected by —Perspn/Agency —Perspn/Aqe 

Collection site description 

SEND 
FINAL 
REPORT 
TO 

GROUND WATER & HAZARDOUS WASTE BUREAU 
NM ENVIRONMENT IMPROVEMENT DIVISION/HED 
PO Box 968 
Santa Fe, NM 87504-0968 
Attn: DALLM&Z... 

SAMPLING CONDITIONS 

GROUNDWATER 
B 

Station/ 
well code 

)iQBailed 1 I Pump 
• Dipped • Tap 

Water level „ „ „ Discharge Sample type 

pH (004fJO) ^ ConductivitWUncorrected) Water Temp. (00010) Conductivity at 25°C (00094) 
p<mho 

Field comments i \ i 
..// f M £L*=ts\ KU> ad<SrS 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted NF: Whole sample 

(Non-filtered) 
• F: 

Filtered in field with 
0.45 ^membrane filter 

• A: 2 ml H 2S0 4/L added 

[jf̂ PNA: No acid added • Other-spec/fy: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

Conductivity (Corrected) 
25 °C (00095) *3 IH jimho j) J3 

Total non-filterable 
residue (suspended) 
(00530) 

• Other: 

• Other: 

• Other: 

mg/l 

NF, A-H2SO« 

^ ! Calcium (00915) 
Magnesium (00925) 
Sodium (00930) 
Potassium (00935) 
Bicarbonate (00440) 

• Chloride (00940) 
X I/Sulfate (00945) 
IS! Total filterable residue 

(dissolved) (70300) 
• Other: 

• 7H 
2SU 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

/ / / ^ 

7WJ/ 
7JJ 

I I I "/-••>-

ctZ.M mg/l iLfX. 

• Nitrate-N+ , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-H 2 S0 4 

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 

(t V \Yr, V„ 

Reviewed by 

•'V 

tf 
Laboratory remarks 

S L D 7 2 6 (8/85) DISTRIBUTION: WHITE — EID, GW&HW Bureau CANARY — WS System PINK — EID Local Office GOLDENROD — SLD 



SC^JTIFIC LABORATORY DI\4llON 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

REPORT TO: 

88:1713-C 

COLLECTION CITY: 

p i t ) Ground V<L~~ 

l\9a Si Dr. 
f ' ; ^ . V7Sb<4-OlL* PHONE(S): 

/C|H Ijwj . ; COUNTY: 52*3~d3^ 

S.L.D. No. OR- . 

DATE REC. 

PRIORITY **\*>4-l±- tfbry-X HJtyS ~lf~i 
PHONE(S): —> — > C 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute 

LOCATION CODE: (Township-Range-Section-Tracts) |_ 

USER CODE: 9 1 t > | Q \ SUBMITTER:_ 

SAMPLE TYPE: WATER SOIL | _ | , FOOD |_J, OTHER: 

J(10N06E24342) 

CODE:l 

RECEIVED 
This form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

r ~ I NP: No Preservation; Sample stored at room temperature, 

r f f l P-Ice Sample stored in an ice bath (Not Froien). 

l l P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

• P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

OEC 2 0 1983 

GROUND WATER 
ANALYSES REQUESTED: Please check the appropriate box(es) below to 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS 

|~1 (753) Aliphatic Headspace (1-5 Carbons) 

I X j ) (754) Aromatic tt Halogenated Purgeables 

f l (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

• (774) SDWA VOCs I (8 Regulated +) 

• (775) SDWA VOCs I I (EDB tt DBCP) 

Other Specific Compounds or Classes 

indicate the type of analytg^al screens 

EXTRACT ABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

• (755) Base/Neutral Extractables 

(758) Herbicides, Chlorophenoxy acid 

Q (759) Herbicides, Triaiines 

(760) Organochlorine Pesticides 

D 
D 

• 
I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides t t Herbicides 

Remarks: 

FIELD DATA: 

Conductivity= 10 9̂ mho/ cm at C; Chlorine Residual= mg/l 

Dissolved Oxygen= ^ mg/l: Alkalinity= mg/l; F l ° w R a t « / 

Depth to water 3 . ' ^ ^ ^ ^ Depth of well ) d S ft.: Perforation Interval - f t . ; Casing:_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this blo/jf /accura^lyj reflect the results of my field analyses, observations and 

activities.(signature collector) 

this blc*J^iaccuratily) reflect the results of my field analyses, observations and / / 

n ^ / A ( I ClXsL^ Method of Shipment to the Lab: j ^ ^ J 

CHAIN OF CUSTODY 

I certify that this sample was transferred from _ to \C , O. v/l SS^?<- (-(-

at (location) ' on / 0 / / 9 / ( f r P - :*> 1 and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed | ^ ] OR Seals Intact: Yes fSf No • 

Signature. ^ { A L J ( V \ J j ~ ^ ^ . V / ^ ^ Q Q 



ANALYSES PERFOft/IED LAB, ft.: OR- H ) ^ 
TfflS PAGE F O R L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

EXTRACT ABLE SCREENS PURGEABLE SCREENS 
(753) Aliphatic Headspace (1-5 Carbons) 

Aromatic te Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 
SDWA VOCs I (8 Regulated +) 
SDWA VOCs II (EDB te DBCP) 
Other Specific Compounds or Classes 

IZI (765) 
• (766) 

• (774) 
D (775) 

D 
D 

I | (751) Aliphatic Hydrocarbons 
Q (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 
Q (759) Herbicides, Triazines 

f31 (760) Organochlorine Pesticides 
I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 
(31 (764) Polynuelear Aromatic Hydrocarbons 
• (762) SDWA Pesticides & Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. COMPOUND(S) D E T E C T E D CONC. 

1 

* DETECTION LIMIT * # + DETECTION LIMIT + "f* 

ABBREVIATIONS USED: ' 

N D = NONE D E T E C T E D AT OR ABOVE THE STATED DETECTION LIMIT 
T R = D E T E C T E D AT A L E V E L BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: e > & - ^ - S ^ S - A J > 4 ^ . _ r f V ^ 1 ~ ? ) ^ F ? 

C E R T I F I C A T E OF ANALYTICAL, PERSONNEL 

Seal(s) Not Sealed • Intact: Yes f^f No Seal(s) broken by: 

I certify that I followed standard laboratory procedures on handling 
that the statements on this page accurately reflect the analytical /results 

Date(s) of asalyais: fO " _. Analyst's signal; 

I certify that I have reviewed and concur wijth the 

hi. 

date: AO 

Reviewers sifiature: 

with 

'LJU 

alyslftv of this sample unless otherwise noted and 

&r thisj^mple.^, r\ \ \ C K 

ults for this sample and with tha statements in this block. 



_J_L 

SC#JTIFIC LABORATORY DI\jftlON u]X)^ 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

1 88-1712-C 
REPORT TO: W<(l<«Am /OijOft 

£10 Grooud \J<kr~ &«ru.« 
S.L.D. No. OR-

Mo. 
on 

Sj, fintinU* QL. 

DATE REC. 

PRIORITY 
/Q - /v-ssr 

rtsbv-ouii' PHONE(S): frin-im 
COLLECTION CITY: _; COUNTY: S 2 ^ \ l 0 f / \ 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) \ f \ ¥ \ \ I 0 I / I <2- I I | < ^ - | / 

LOCATION CODE: (Township-Range-Section-Tracts) |_ 

USER CODE: 1^1 9 | « 3 | P | Q | SUBMITTER:, 
J L I |_ J(10N06E24342) 

ill blw R F C W O l . 
SAMPLE TYPE: WATER | _ | , SOIL | _ | , FOOD | _ | , OTHER:_ 

Thii form accompanies Septum Vials, Glass Jugs, and/or DEC 2 0 1SG3 
Samples were preserved as follows: 

| ~ NP: No Preservation; Sample stored at room temperature. 

(_2-^P-Ice Sample stored in an ice bath (Not Frozen). 

I 1 I P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

f~1 P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

GROUNDWATER 
B 

PURGEABLE SCREENS 

§ (753) Aliphatic Headspace (1-5 Carbons) 

(754) Aromatic t i Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

| 3 I (766) Trihalomethanes 

• (774) SDWA VOCs I (8 Regulated +) 

• (775) SDWA VOCs I I (EDB tc DBCP) 

Other Specific Compounds or Cl 

• 

n 

EXTRACT ABLE SCREENS 

f ~ l (751) Aliphatic Hydrocarbons 

• (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

O ( 7 5 9 ) Herbicides, Tri azines 

| | (760) Organochlorine Pesticides 

f ~ l (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

f~1 (764) Polynuclear Aromatic Hydrocarbons 

f l (762) SDWA Pesticides tc Herbicides 

Remarks: 

FIELD DATA: 

D H = U . ^ l H : Conductivity=Q2/ Q O 

umho/cm at / X C; Chlorine Residual= 

Dissolved Oxygen= / mg/l; Alkalinity= mg/l; Flow Rate /_ 

Depth to water (p ' ^ j ^ l t i : ; Depth of well 3 3 f t . ; Perforation Interval -

Sampling Location, Mttltods and Remarks (i.e. odora, etc.) 

mg/l 

_ft. ; Casing:_ 

I certify that the results in this blc^Waj^rately-rtrepect the results of my field analyses, observations and 

activities.(signature collector): " ^ Z v V J ^ C A . / ( J / X < Z A— Method of Shipment to the Lab: 

CHAIN OF CUSTODY V / / / , ^ <PU*^ ^ 

I certify that this sample was transferred from 

at (location) <S(^J^) 

the rcu Le^vrU to fc-. A\A ^UQ^-C A 

the statements in this block are correct. Evidentiary Seals: Not Sealed • OR_ Seals Intact: Y e s j g ^ ^ \ J — ^ 

that 

Signatures L 

i l 



ANALYSES PERFO01ED LAB, lift: OR- 1 ) Ok 
THIS P A G E F O R LABORATORY RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

• (753) 
(75 
(765) 

• (766) 

• (774) 

• (775) 

• 
• 

P U R G E A B L E SCREENS 
Aliphatic Headspace (1-5 Carbons) 

afic ic Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 

SDWA VOCs I (8 Regulated +) 
SDWA VOCs II (EDB ic DBCP) 
Other Specific Compounds or Classes 

E X T R A C T A B L a SCREENS 
l~1 (751) Aliphatic Hydrocarbons 
131 (755) Base/Neutral Extractables 

I I (758) Herbicides, Chlorophenoxy acid 
131 (759) Herbicides, Triaaines 
I I (760) Organochlorine Pesticides 

I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 
(~l (764) Polynuelear Aromatic Hydrocarbons 
O (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. COMPOUND(S) D E T E C T E D CONC. 

AJJ) 

• DETECTION LIMIT * ^ 

r 0 
ABBREVIATIONS USED: y 

+ DETECTION LIMIT + "f" 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

Seal(s) Not Sealed • Intact: Yes 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on-^fiandling and \analysia of this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results fdrthis\ sample, 

Date(s) of analysis: \ Q ~ \ % < % \ Analyst's s i g n a t u x w ^ — - \ ^ \ > * z ^ ~ ~ t } ' 

I certify that I have reviewed and concur with the a^alytical_j,esiilts for thia aample and with the atatementa in thia block. 

Reviewers sipature: 



ScflKlTIFIC LABORATORY DI\ftlON ^ ^ 
' ^VPyf^L. ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

- r n r — , 88-. 17170 -
REPORT TO: S.L.D. No. OR- • 

/s/£7 Ground \J<kr &+rejK.u DATE REC. /(3 ~/ ^/ "o7^ 
l\^0. S4. ^rXntS* Or. PRIORITY M^T" fh~?d X 

fp JK\.ii\_ *7Sbv-oMir PHONE(S): ni-x*vi 
C\r\ \PrA ; COUNTY: 5 <2^\) U COLLECTION CITY: 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) | % | ^ 1 1 | Q | 1 | 2 - | ( | S" I ® I ^ I 

LOCATION CODE: (Township-Range-Section-Tracts) | | I + I I + I + I | |(10N06E24342) 

USER CODE: I 9 | -3 1 Q | O | SUBMITTER: B>4 i i LO/^C/I CODE:| 

SAMPLE TYPE: WATER SOIL | _ | , FOOD |_J, OTHER: 

This form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

I 1 NP: No Preservation; Sample stored at room temperature. 

IV l) P-Ice Sample stored in an ice bath (Not Frozen). 

RECEIVHk 

DEG 2 0 19S3 

P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. GROUND WATER 
• P-HCl Sample Preserved with Hydrochloric Acid (2 drops/40 ml) & 

ANALYSES REQ UESTKU: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 

PH (753) Aliphatic Headspace (1-5 Carbons) | 3 ] (751) Aliphatic Hydrocarbons 

k / j \ (754) Aromatic t t Halogenated Purgeables 131 (755) Base/Neutral Extractables 

| I (765) Mass Spectrometer Purgeables | 31 (758) Herbicides, Chlorophenoxy acid 

( 3 ! (766) Trihalomethanes (31 (759) Herbicides, Triazines 

f ~ | (774) SDWA VOCs I (8 Regulated +) • (760) Organochlorine Pesticides 

131 (775) SDWA VOCs I I (EDB tt DBCP) • (761) Organophosphate Pesticides 

Other Specific Compounds or Classes (31 (767) Polychlorinated Biphenyls (PCB's) 

| | [31 (764) Polynuclear Aromatic Hydrocarbons 

1*1 _ ^ 131 (762) SDWA Pesticides tc Herbicides 

Remark,: \ ^ btlU/" ( X x ? / ) I j k j bCOuln jAD U K <?2 & Sl**** 

FIELD DATA: 

pH= ; Conductivity^: ^ • ^ m h o / c a at C; Chlorine Residual=_ 

Dissolved Oxygens mg/l; Alkalinity= mg/l; Flow Rate 

_mg/l 

Depth to water S ' - g ^ f t . : Depth of well I j ? f t ! ; Perforation Interval - ft.; Casing: 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this Mow accurately reflect the results of my field analyses, observations and / / 

activities.(signature collector): ^ X l / v i . /A^V-— Method of Shipment to the Lab: l\&y<*\ 

CHAIN OF CUSTODY -7 y i k / I , , / , 

I certify that this sample was transferred from / [ & r t j / * ^ < I / I I T to - P . I , O UVQ-<q7 ,S~<LA | 

at (location) < ^ ^ ~ Q on J O I / < / 1 - 2 - i * ? ^ and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed (31 OR Seals Intact: Yes £ ^ No Q 

Signature. W ) 0 ^ ^ ) f f V - „ . - ... , ^ c ^ K ^ B 



ANALYSES PERFORMED LAB. I#: OR- l l H 
THIS PAGE F O R L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

E X T R A C T A B L E SCREENS 

• (753) 

1ZI (765) 
• (766) 

• (774) 
Q (775) 

• 
• 

P U R G E A B L E SCREENS 
Aliphatic Headspace (1-5 Carbons) 
Aromatic ic Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 

SDWA VOCs I (8 Regulated +) 
SDWA VOCs II (EDB ic DBCP) 
Other Specific Compounds or Classes 

I | (751) Aliphatic Hydrocarbons 

Q (755) Base/Neutral Extractables 
I I (758) Herbicides, Chlorophenoxy acid 
• (759) Herbicides, Triaiines 

f~) (760) Organochlorine Pesticides 
I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 
I | (764) Polynuclear Aromatic Hydrocarbons 
• (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

A/O 
2-

* DETECTION LIMIT * # 
/ 0 

ABBREVIATIONS USED: 

COMPOUND(S) D E T E C T E D CONC. 

+ DETECTION LIMIT + "f~ 

N D = NONE D E T E C T E D AT OR ABOVE THE STATED DETECTION LIMIT 
T R = D E T E C T E D AT A L E V E L BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

No Seal(s) broken by: Seal(s) Not Sealed • Intact: Yes 
I certify that I followed standard laboratory procedures on handling 
that the statements on this page accurately reflect the anatjrti 

Date(s) of asslysis:_ 

date: 

Analyst's signat_ 

d analysis of this sample unless otherwise noted and 

results tor this\ sample. , 

I certify that I have reviewed and concur with thê  analytical resjli Its for this sample and with the statements in this block. 

Reviewers siftature: 



•I I . 

.11 
,onntm 

t Scfl^JTIFIC LABORATORY DI\ftlON * 
* ORGANIC ANALYSIS REQUEST FORM IP] 

Organic Section - Phone: 841-2570 

1 /'/)• /nl 1 * , 7 » - c — 

REPORT TO: W l [ I I A f T \ C J ' f J O f t S.L.D. No. OR- _ y 

0 1 0 Gcoud \J<kr- &*re^u DATE REC. 

l\9o £l £r**c;> Or. ~~ ™m^^'t&iqthr> 
5^f> Z. -ALII. HSM-OMIT PHONE(S): m - i m 

COLLECTION CITY: K \ C k ' l & r . C A _ ; COUNTY: S ^ C j J i ^ 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) \ \ \ ^ I / | 0 | / 1 | ^ | v 3 | Q | 

LOCATION CODE: (Township-Range-Section-Tracts) ( | | + | I + I + I | |(10N06E24342) 

USER CODE: 1 <J | / l - J \ u \ U \ SUBMITTER: CODE:! I I I 

SAMPLE TYPE: WATER | Y | i SOIL | _ | , FOOD | _ | , OTHER: 

-X RECEIVED 
Thia form accompanies czr~~ Septum Viala, Glass Jugs, and/or " 
Samples were preserved as follows: 

r ~ [ NP: No Preservation; Sample stored at room temperature. n C P O A 1Qf 3 

[^pP-Ice Sample stored in an ice bath (Not Frozen). U t u fJ U *3 

I I P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

| 3 l P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) _ 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate tlGj^Qy^DoYAnalytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACTABLE SCREENS 
r~*l (753) Aliphatic Headspace (1-5 Carbons) [31 (751) Aliphatic Hydrocarbons 

(754) Aromatic Sc Halogenated Purgeables [31 (755) Base/Neutral Extractables 

f""| (765) Mass Spectrometer Purgeables (758) Herbicides, Chlorophenoxy acid 

Q (766) Trihalomethanes fJ3 (759) Herbicides, Triazines 

• (774) SDWA VOCs I (8 Regulated +) • ( 7 6 ° ) Organochlorine Pesticides 

• (775) SDWA VOCs I I (EDB Se DBCP) • (761) Organophosphate Pesticides 

Other Specific Compounds or Classes (31 (767) Polychlorinated Biphenyls (PCB's) 

| | (3) (764) Polynuclear Aromatic Hydrocarbons 

• • (762) SDWA Pesticides Sc Herbicides 

Remarks: 

FIELD DATA: 

pH -JgL—L^J Conductivity = / 7^-^umho/cm at 3 d - £ T ° C ; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l: Alkalinity= mg/l; Flow Rate / 

Depth to water ^ ^ f l . ; Depth of well ) i X ft.; Perforation Interval - ft.; Casing:_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this bloclfYaccurate!^ Ireflect the results of my field analyses, observations and / /~ 

activities.(signature collector): ^/^lA/_ ( { j y ^ a-^ Method of Shipment to the Lab: /t-<s ^ J 

CHAIN OF CUSTODY I J Q f a ^ j " ^ 7 " ~ 

I certify that this sample was transferred from / I C f C U L ^ & A u T T T to \~~,e v/s Q> V i a V ^r-g_ \ \ 

at (location) ^ on } P I / / / < p c £ - - ^ _ ^ S , and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed (31 OR Seals Intact: Yes No (31 

Signature. ^ ^ ^ ~ ^ \ , « ^ K < f l D 



ANALYSES PERFO0/IED LAB. HP.: OR- J1L 
THIS P A G E F O R L A B O R A T O R Y RESULTS ONLY 

This (ample wai tested using the analytical screening method(s) checked below: 

P U R G E A B L E SCREENS 

Q (753) Alip>atic Headspace (l-S Carbons) 
|̂ ~[ J£&ffAxom*tic Se Halogenated Purgeables 

Mass Spectrometer Purgeables 
Trihalomethanes 

SDWA VOCs I (8 Regulated +) 
SDWA VOCs II (EDB Se DBCP) 
Other Specific Compounds or Classes 

C I (765) 
• (766) 
• (m) 
• (775) 

• 

a 

E X T R A C T A B L E SCREENS 

r ~ l (751) Aliphatic Hydrocarbons 

• (755) Base/Neutral Extractables 
I I (758) Herbicides, Chlorophenoxy acid 
Q (759) Herbicides, Triaiines 

(760) Organochlorine Pesticides 
I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 
I | (764) Polynudear Aromatic Hydrocarbons 
• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

^3"7 

\ 3 C P 

* DETECTION LIMIT * # 

COMPOUND(S) D E T E C T E D CONC. 

+ DETECTION LIMIT + ~f* 

ABBREVIATIONS USED: 

N D = NONE D E T E C T E D AT OR ABOVE THE STATED DETECTION LIMIT 
T R = D E T E C T E D AT A L E V E L BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed Q Intact: Yes No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis \ f this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for this 

Date(s) of asalysis: / O 

I certify that I have rev} 

Reviewers sipature: 

Analyst's signatu: 

id and concur with than an with I results for this sample and with the statements in this block. 



REPORT TO: 

-fc sd^JTIFIC LABORATORY DI\illON KJjP 
/ ORGANIC ANALYSIS REQUEST FORM ' 

Organic Section - Phone: 841-2570 88 17 

js /<P Gfgt*>*J W<fe/- &«fg^u DATE REC. 
/ i f O . S l ^/tinCl* C f . PRIORITY ̂ <y/ /g. / / 

Z^. Al./t *7W-Q<I(>* PHONE(S): f L l - i m S«r*\ 

^C\r -\ \?SsC.\ ; COUNTY: 6 gK\J 1/2̂  COLLECTION CITY: 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) | ^ | ^ | 1 | Q| | | ~<j / I ~P\ & \ 0 \ 

LOCATION CODE: (Township-Range-Section-Tracts) | | | + | I + I + I | |(10N06E24342) 

USER CODE: ty |«3 | O | Q | SUBMITTER: R E C E j 0 ^ ) ^ | D | j | 

SAMPLE T Y P E : WATER SOIL [_J, FOOD | _ J , OTHER:_ 

OEC 2 0 1983 
This form accompanies Septum Vials, Glass Jugs, and/or 
Samples were preserved as follows: 

0 NP: No Preservation; Sample stored at room temperature. GROUND WATER 
l ~o£| P-Ice Sample stored in an ice bath (Not Froien). g 

l l P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 
|3] P-HCl Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 
ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 
required. Whenever possible list specific compounds suspected or required. 

P U R G E A B L E SCREENS E X T R A C T A B L E SCREENS 
C**T (753) Aliphatic Headapace (1-5 Carbons) |31 (751) Aliphatic Hydrocarbons 

ftyi (754) Aromatic it Halogenated Purgeables (31 (755) Base/Neutral Extractables 

1 | (765) Mass Spectrometer Purgeables 131 (758) Herbicides, Chlorophenoxy acid 
131 (766) Trihalomethanes f3] (759) Herbicides, Triasines 

• (774) SDWA VOCs I (8 Regulated +) | 3 J (760) Organochlorine Pesticides 
• (775) SDWA V O C s II (EDB & DBCP) • (761) Organophosphate Pesticides 

Other Specific Compounds or Classes 13} (767) Polychlorinated Biphenyls (PCB's) 
[~~| f31 (764) Polynuclear Aromatic Hydrocarbons 
• f31 (762) SDWA Pesticides ic Herbicides 

Remarks: 

FIELD DATA: 

pH= lp' ^ c ^ l Conductivity^ umho/cm at °C; Chlorine Residual= mg/l 

Dissolved Oxygens* '"'^iiffhiaJl: Alkalinity= nig/1; Flow Rate / 

Depth to water 3 .g*jf l l fef Depth of well / S ~ ~ ft.; Perforation Interval - ft.; Casing: 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

Hui ^7 (g yis p\jC[td 

I certify that the results in tWs blcJkjJ:cunjlSh reflect the results of my field analyses, observations and^w / / 

activities.(signature collector): I /AAA — Method of Shipment to the Lab: ll.ZtwA 

CHAIN OF CUSTODY ^ / / ( ^ ^ , " f / 

I certify that this sample was transferred from / t ^ / C y [ ^ - ^ . { / i T T to V-v o i » ) W C V t V\ 

at (location) & L Q / on l b I / V / r F ^ - > ^ : ~ 2 S \ and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed |31 QR Seals Intact: Yes J^f No [~~t 

Signatures 



ANALYSES P E R F O ^ I E D LAB. 1^: OR- 11 }<-( 
THIS PAGE F O R L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

• (753) 

EH"*)' 
IZI (765) 
• (766) 

• (774) 

• 
a 

P U R G E A B L E SCREENS 
Aliphatic Headspace (1-5 Carbons) 
Aromatic ic Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 

SDWA VOCs I (8 Regulated +) 
SDWA VOCs II (EDB Sc DBCP) 
Other Specific Compounds or Classes 

E X T R A C T A B L E SCREENS 
|~1 (751) Aliphatic Hydrocarbons 
f~J (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triazines 
|~~| (760) Organochlorine Pesticides 

I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB'a) 
(~I (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. COMPOUND (S) D E T E C T E D CONC. 

A/0 

* DETECTION LIMIT * & 

ABBREVIATIONS USED: 

+ DETECTION LIMIT + "f" ! 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTI: F I C A T E OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed • Intact: Yes No Seal(s) broken by 
I certify that I followed standard laboratory procedures on handling an< 
that the statements on this page accurately reflect the anal' 

\ Q - . Analyst's sign; 

date: 

Date(s) of aanlysis: 

I certify that I have rev; 

Reviewers sipature: 

ed and concur with tt)e an 

is of this sample unless otherwise noted and 

results\ for this sample. 
inerwiae notea ai 

for thia aample and with the atatements in this block. 



I&TIF IC LABORATORY DIXi^'ON ^ tA sc 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

(A— 

88: 1716-C 

0 I D Groud \J<hr &*rijK.u DATE REC. 
REPORT TO: W l l l | f c \ r T \ ( J i J O r \ S.L.D. No. OR-

l\^Q Sr. ^/xnUi Or. PRIORITY f^uJi- >*- f«n*d >\ H<l*v-
f ' ; ^ . V7SM-OlLlr PHONE(S): frl ~ l*W 

COLLECTION CITY: l O \ \ 2,^4 ; COUNTY: 5 (J ?yr^ 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) | '9 | V | j | 0 | / | ^> | 1 | j) \ 3 \ Q \ 

LOCATION CODE: (Township-Range-Section-Tracts) | | | + | I + I + I | |(10N06E24342) 

USER CODE: I SUBMITTER: 

SAMPLE TYPE: WATER | ^ | , SOIL | _ | , FOOD |_J, OTHER: 

o_ DEC 2 0 ^ 
This form accompanies Septum Vials, Glass Jugs, and/or 1300 
Samples were preserved as follows: 
[ 3 NP: No Preservation; Sample stored at room temperature. GROUND WATER 

P-Ice Sample stored in an ice bath (Not Frozen), g 

I 1 P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. 

131 P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
[ 3 (753) Aliphatic Headspace (1-5 Carbons) [31 (751) Aliphatic Hydrocarbons 

TO) (754) Aromatic tc Halogenated Purgeables [31 (755) Base/Neutral Extractables 

M (765) Mass Spectrometer Purgeables I f (758) Herbicides, Chlorophenoxy acid 

(31 (766) Trihalomethanes [31 (759) Herbicides, Triazines 

| | (774) SDWA VOCs I (8 Regulated +) 131 (760) Organochlorine Pesticides 

• (775) SDWA VOCs I I (EDB ic DBCP) 131 (761) Organophosphate Pesticides 

Other Specific Compounds or Classes [31 (767) Polychlorinated Biphenyls (PCB's) 

r ~ | (31 (764) Polynuclear Aromatic Hydrocarbons 

| -~] • (762) SDWA Pesticides Sc Herbicides 

Remarks: 

FIELD DATA: 

pH= ; Conductivity^ umho/cm at _°C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/I; Aikalinity= mg/l; Flow Rate / 

Depth to water f t . ; Depth of well ft.; Perforation Interval - ft.; Casing:_ 

Sampling Location, Method* and Remarks (i.e. odprs,\etc.) Location, Method* and Remarks (i.e. odprs,\el 

I certify that the results in this .bK&k accoj/alely reflect the results of my field analyses, observations and / 

activities.(signature collector): < ^ \ / d 4 l L _ [\JJ-<LP^—^ Method of Shipment to the Lab: / i ^ ^ y j -

CHAIN OF CUSTODY 0 ,<ll, . n l i . . , , 
h/Wi/ĉ  (7/W fo J / J i i o\ OO 

I certify that this sample was transferred from r K v f l y U - & ^ i f j i / 7 to t A - ^ . ^ n ^ N f c * V 

at (location) C ? L ~ D ^ on { O j / * / / ( p e f " - ^ and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed 131 OR Seals Intact: Yes 

Signature. A * 1 s [ T ^ f e y g C / N V x J? / x A 



ANALYSES PERFC0/1ED LAB. # . OR- ill if 
THIS PAGE F O R LABORATORY RESULTS ONLY 

Thii sample was tested using the analytical screening method(s) checked below: 

P U R G E A B L E SCREENS 

Q (753) Aliphatic Headspace (1-5 Carbons) 
|̂ ZL--^rg4) Aromatic Sc Halogenated Purgeables 
| | (765) Mass Spectrometer Purgeables 
T~~\ (766) Trihalomethanes 

• (774) SDWA VOCs I (8 Regulated +) 
• (775) SDWA VOCs II (EDB Sc DBCP) 

Other Specific Compounds or Classes 

• 
D 

E X T R A C T A B L E SCREENS 
| ~ | (751) Aliphatic Hydrocarbons 

• (755) Base/Neutral Extractables 
I | (758) Herbicides, Chlorophenoxy acid 
(31 (759) Herbicides, Triatines 
f~~l (760) Organochlorine Pesticides 

I I (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 
| ~ | (764) Polynuclear Aromatic Hydrocarbons 
Q (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

7* fi-AcB 

( s i s JF A C ^ W / H ^ L . ) 

* DETECTION LIMIT * # j < ^ / W " / 

COMPOUND(S) D E T E C T E D CONC. 

+ DETECTION LIMIT + "t* 

N D = NONE D E T E C T E D AT OR ABOVE THE STATED DETECTION LIMIT 
T R = D E T E C T E D AT A L E V E L BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] A R E UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: jUOx^i^L, /JSYI L.CJJL^JL^J \ P ('sTrtn^Sssi* J<L* 

- 0' Y A. 

C E R T I F I C A T E OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed • Intact: Yes Q ^ N o Seal(s) broken by if date: 
I certify that I followed standard laboratory procedures on handling antl^ analysis of this sample unless otherwise noted and 
that the statements on this page accurately reflect the analytical results fo_r__this Jsample. 

Date(s) of asstlysis:. Analyst's signal 

I certify that I have reviewed and concur wijh the 

V>7 P^*-A Reviewers signature: 

£9 
for this sample and with the statements in this block. 

M 



I 1 _ L L 

.-it SCWMTIFIC LABORATORY DIXAION 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 

REPORT TO: 
88- 1709-C 

fjon 

1190, Sj Pf. 

S.L.D. No. OR-

DATE REC 

PRIORITY 

COLLECTION CITY: 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) 

LOCATION CODE: (Townahip-Range-Section-Tracta) | | | 

USER CODE: f | « 3 I O l Q \ SUBMITTER: 

PHONE(S): 

; COUNTY: SSs\ <-

S1I1J_LJOJ1_ io , 0 ,0 

'f((\ dl^ 
_ | ((10N06E24342) 

_CODE:| | | | 

SAMPLE TYPE: WATER SOIL | ], FOOD | |. OTHER:_ 

Septum Viala, Glass Jugs, and/or Thia form accompanies 

Samplea were preserved aa follows: 

|~~T NP: No Preservation; Sample atored at room temperature. 

l y D P-Ice Sample atored in an ice bath (Not Froien). 

P I P-AA Sample Preserved with Aacorbic Acid to remove chlorine re8idual. 

| 3 l P-HCI Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to 

required. Whenever possible list specific compounds auspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
(753) Aliphatic Headapace (1-5 Carbons) 131 (751) Aliphatic Hydrocarbona 

GROUNDWATER 

indicate the type of analytical 

a 
• 
• 
• 

• 
a 

(753) 

(754) 

(765) 

(766) 

(774) 

(775) 

Aromatic ic Halogenated Purgeablea 

Mass Spectrometer Purgeables 

Trihalomethanes 

SDWA VOC'a I (8 Regulated +) 

SDWA VOC'a I I (EDB ic DBCP) 

Other Specific Compounds or Classes 

acid 

(31 (755) Base/Neutral Extractables 

|*~[ (758) Herbicides, Chlorophenoxy 

131 (759) Herbicides, Triazinea 

131 (760) Organochlo rine Pesticides 

(31 (761) Organophosphate Pesticides 

13] (767) Polychlorinated Biphenyls (PCB's) 

[ I (764) Polynuclear Aromatic Hydrocarbons 

I3J (762) SDWA Pesticides ic Herbicides 

Remarks: b ^ i k d A r L j , / o ^ r<U£V(/^ mS&c/ 

FIELD DATA: 

pH= ""7. "S\ ; Conductivi ty=3jOO_umho/cm at gP / °C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l; Alkalinity^ mg/l; Flow Rate / 

Depth to water 4 % 1° f t . ; Depth of well ft.; Perforation Interval - f t . ; Casing:_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this bloM/accuratwyy reflect the results of my field analyses, observations and / r 

activities.(signature collector): L-J 4A^ysJ^TUt^-~- Method of Shipment to the Lab: ls\ ^ \ 

CHAIN OF C U S T O D Y ^ / ? / / / / K l I . - j , 

I certify that this sample was transferred from 

at (location) 

_ to <? S> VA - & r r t l \ 

I D I frl < f ~ f r - and 

the statements in this block are correct. Evidentiary Seals: Not Sealed [31 OR Seals Intact: Yes J ^ f No |~~[ 

Signature. 4 ^ t ^ l ^ T V ^ w v ^ A ^ . J 

that 



ANALYSES PERFO0/IED LAB, m. . OR- ) Q Q cf 
THIS PAGE F O R L A B O R A T O R Y RESULTS ONLY 

Thia aample waa tested using the analytical screening method(s) checked below: 

P U R G E A B L E SCREENS 
| 3 | (753) Aliphatic Headapace (l-S Carbons) 
Q--f754]r~Aromatic it Halogenated Purgeablea 
| | (765) Masa Spectrometer Purgeablea 

• (766) Trihalomethanea 
• (774) SDWA VOC'a I (8 Regulated +) 
f3J (775) SDWA VOC'a II (EDB Se DBCP) 

Other Specific Compounda or Classes 

D 
• 

E X T R A C T A B L E SCREENS 
(751) Aliphatic Hydrocarbona 

(31 (755) Baae/Neutral Extractables 
[31 (758) Herbicides, Chlorophenoxy acid 
131 (759) Herbicides, Triaiines 
I I (760) Organochlorine Pesticides 

I 1 (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 
(31 (764) Polynuclear Aromatic Hydrocarbons 
(31 (762) SDWA Pesticides i i Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

fPPBl 

/ , 3t &dcl$JL<h£ti<LAJ2. 

- A'A 

—/*• !/ 
) 

* DETECTION LIMIT * ^ 
/ " 

ABBREVIATIONS USED: 

COMPOUND(S) D E T E C T E D CONC. 

+ DETECTION LIMIT + "f" 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed (31 Intact: Yes C^T No Seal(s) broken by: 

I certify that I followed standard laboratory procedures on handling 
that the statements on this page accurately reflect the analytical) resul 

Date(s) of asalysis: I O ~ I % ~ ^ ^ . Analyst's signatul 

date: 

I certify that I havecjyviewi 

Reviewers aiejaature: _ 

wed/ and concur with ie -̂analy.tical—reaul 

k 

for thia sample and with the atatements in this block. 



Scf&ITIFIC LABORATORY DI\dllON ^ t0^ 
ORGANIC ANALYSIS REQUEST FORM 

Organic Section - Phone: 841-2570 
88- 1715 -C 

REPORT TO: W l 1 » « H | T \ ( J ' f J O f l S L D . No. OR-W/|Lm Ah0" • 
0 1 0 GfOUnS \J<kr> «4«/gA.H DATE REC. 

_ PRIORITY K.fa^/ l<t fusrtel /h 

Z-.A\.ri_ OIL* PHONE(S): f L l - X t W 
COLLECTION CITY: jX I f f /^/M^ ; COUNTY: &P/\\J 0?/S~ 

COLLECTION DATE/TIME CODE: (Yeax-Month-Day-Hour-Minute) | H \ 9 \ ( \ 0 | j |P- I I \S~ | 3 \ O \ 

LOCATION CODE: (TownBhip-Range-Section-Tracts) | | I + I I + I + I | |(10N06E24342) 

USER CODE: | S~\ ^1«3 | Q| Q | SUBMITTER: fi / I / 01 

SAMPLE TYPE: WATER SOIL | _ | , FOOD |_J, OTHER:_ 

This form accompanies Septum Vials, Glass Jugs, and/or D E C 2 ^ ffi^ J 

Samples were preserved as follows: 

I I NP: No Preservation; Sample stored at room temperature. 

[ 5 $ P-Ice Sample stored in an ice bath (Not Frozen). GROUND WATER 

P i P-AA Sample Preserved with Ascorbic Acid to remove chlorine residual. g 

| 3 l P-HC1 Sample Preserved with Hydrochloric Acid (2 drops/40 ml) 

ANALYSES REQUrJSTcX?: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 

§ (753) Aliphatic Headspace (1-5 Carbons) [31 (751) Aliphatic Hydrocarbons 

(754) Aromatic tt Halogenated Purgeables (755) Base/Neutral Extractables 

(765) Mass Spectrometer Purgeables | 3 I (758) Herbicides, Chlorophenoxy acid 

131 (766) Trihalomethanes (31 (759) Herbicides, Triazines 

I | (774) SDWA VOCs I (8 Regulated +) 131 (760) Organochlorine Pesticides 

• (775) SDWA VOCs I I (EDB i t DBCP) (31 (761) Organophosphate Pesticides 

Other Specific Compounds or Classes 131 (767) Polychlorinated Biphenyls (PCB's) 

(31 (764) Polynuclear Aromatic Hydrocarbons 

P I 131 (762) SDWA Pesticides i t Herbicides 
Remarks: AO (Ac)C < \ \ ) f k i d 

FIELD DATA: 

= 7 . k ; Conductivity= I b umho/cm at / \ S ^ ° C \ Chlorine Residual= mg/l pH 

Dissolved Oxygens* mg/l: Alkalinity= mg/l; Flow Rate_ 

^ l l f e f e ; : Depth of w l ! I ft.; Depth to water _ r ] ^ m f i i l : Depth of well_ ft.; Perforation Interval - ft.; Casing:^ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): Method of Shipment to the Lab: 

CHAIN OF CUSTODY . . . . _ 

I certify that this sample was transferred from ^ l ^ y to )^e.^v \{ 

at (location) « £ ^ 0 on / Q I / Y I ^ - ^ : ^ ~ 7 and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed • OR Seals Intact: Yes JS^f No • 

Signature. ^ W U f k ^ . ^ g ^ ^ x f f ) 



ANALYSES P E R F O # ! E D LAB. OR-
THIS PAGE F O R L A B O R A T O R Y RESULTS ONLY 

Thii sample was tested using the analytical screening method(s) checked below: 

EXTRACTABLE SCREENS PURGEABLE SCREENS 
F J (753) Aliphatic Headspace (1-5 Carbons) 
(3—(7547^Aromatic & Halogenated Purgeables 
| | (765) Mass Spectrometer Purgeables 
| ~ J (766) Trihalomethanes 

• (774) SDWA VOCs I (8 Regulated +) 
• (775) SDWA VOCs II (EDB Si DBCP) 

Other Specific Compounds or Classes 

D 
• 

|~~| (751) Aliphatic Hydrocarbons 

| ~ J (755) Base/Neutral Extractables 
I I (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triasines 

f~~| (760) Organochlorine Pesticides 
I I (761) Organophosphate Pesticides 
• (767) Polychlorinated Biphenyls (PCB's) 
(~1 (764) Polynuclear Aromatic Hydrocarbons 
Q (762) SDWA Pesticides Se Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. COMPOUND (S) D E T E C T E D CONC. 

/2A J-YTI ,£JA^L^ d ^ L & 

* DETECTION LIMIT * # 

/ u 
ABBREVIATIONS USED: 

+ DETECTION LIMIT + ~t 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LDvHT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

GERTD7ICATE OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed • Intact: Yes XT] No [~J. Seal(s) broken by: 
I certify that I followed standard laboratory procedures on handling an<{! 
that the statements on this page accurately reflect the analytfca 

Date(s) of asalysis: \ O ~\%>-

I certify that I have revjewed and concur w t̂h thê  analytical resuj)s for this sample and with the statements in this block. 

Reviewers sipature: A \ / "V y.,. ^ 

date: 

Analyst's signati 

of this sample unless otherwise noted and 

results\for t his \ sample. 

n l \ 0 



9 RECEIVES 

& ENVIRONMENT A 

MM DEPARTMENT 

OCT 1 2 1B88 

WOUND WATER/HAZARDOUS WASTE 
BUREAU 

STATE OF NEW MEXICO 

OFFICE OF GENERAL COUNSEL 
1190 St. Francis Drive 

Santa Fe. New Mexico 87503 

(505)827-2990 

GARREY CARRUTHERS 

GOVERNOR 

CARLA L. MUTH 

SECRETARY 

MICHAEL J.BURKHART 

DEPUTY SECRETARY 

M E M O R A N D U M 

TO: William Olson, Technical Support 

Dennis McQuillan, Technical Support 

FROM: Jennifer J. Pruett, Assistant General Counsejl 

DATE: October 11, 1988 

RE: Maverick-Caribou Refinery 

This case was referred t o me September 27, 1988, fo r negotiation 
of a Settlement Agreement. Due to the fact that we have had one 
vacancy f o r almost three months, and have been unable t o create 
an additional p o s i t i o n f o r almost four months, I am severely 
overloaded. As I do not have time t o pursue matters already 
assigned to me, I cannot proceed with new cases. I t i s i r o n i c 
that the Water Quality Control Commission changed i t s delegation 
of t h i s case from OCD to EID, as we are not i n a much better 
p o s i t i o n to proceed with i t . I do not envision an improvement i n 
my s i t u a t i o n f o r six months. 

Steve Cary informs me that his e f f o r t about a year ago to rank 
Caribou on the National P r i o r i t i e s L i s t was unsuccessful. He 
therefore referred the case back t o Technical Support f o r state 
enforcement. However, he advised me that i t would be s t i l l 
possible to reopen the issue, and that a re-ranking package may 
well succeed. 

I apologize f o r not being able t o do more fo r you at t h i s time. 
I agree with your conclusion that i f a responsible party wants to 
sign an enforceable commitment f o r cleanup, we should encourage 
and follow through on the request. However, you do not indicate 
i n your case summary that Caribou-Maverick has agreed to 
negotiate a Settlement Agreement, and i n the past Caribou-
Maverick has refused to admit any l i a b i l i t y or to sign any such 
agreement (preferring to proceed only a voluntary basis). 



William Olson 
Dennis McQuillan 
October 11, 1988 
Page 2 

You have at least three future options i n t h i s matter: 

1. Ask Deputy General Counsel Louis W. Rose to assign 
another less-overworked attorney to the case; 

2. Wait six months u n t i l we either have more attorneys or 
u n t i l I have wrapped up some currently pending matters; or 

3. Ask your supervisors to re-evaluate Bureau p r i o r i t i e s 
and r e l i e v e t h i s o f f i c e of another case. 

Let me know i f you wish to discuss t h i s f urther. 

JPP 

: vmj 

cc: Louis W. Rose, Deputy General Counsel 
Stuart Castle, Groundwater Bureau Chief 
Richard M i t z e i f e l t , EID Director 

mmolson2.mvr 



»J I« 

STATE OF « r w MEXICO. 

MEMORANDUM OF MEETING OR CONVER&ATJ.OH 

hone £~J Personal 
Tirae 

f-yo A 
Date / / 

Originating Party Other Parties 
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G o v e r n o r 
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C A R L A l_. M U T H 
D e p u t y S e c r e t a r y 

L A R R Y G O R D O N 
S e c r e t a r y 

NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

September 19, 1988 

Terry D. Vandell 
Project Hydrologist 
Dames &. Moore 
250 East Broadway, Suite 200 
Salt Lake City, Utah 84111-2480 

Dear Terry: 

The N.M. EID has currently received and reviewed Dames & Moore's l e t t e r 
of September 12, 1988, Round I I I - October 1988 Ground Water Quality 
Sampling And Analytical Plan For Maverick Country Stores K i r t l a n d , New 
Mexico Refinery Tank Farm. EID agrees with Dames & Moore's recommendation 
to analyze water samples for v o l a t i l e and semivolatile organics from the 
monitor wells where organics have been previously detected, notably MW-10, 
MW-11, MW-12, MW-6, MW-8, MW-9 and MW-13. Due to the elevated levels of 
TDS i n some of these same monitor wells, EID may also want to analyze 
these water samples for inorganic constituents. I f t h i s presents a problem 
please l e t me know. 

As stated i n our conversation of September 8, 1988, EID would l i k e to 
s p l i t samples with Dames & Moore during the October Round I I I sampling. 
At t h i s time, I am scheduled to be d r i l l i n g monitor wells i n southern 
New Mexico during the f i r s t week of October. Please n o t i f y me i n advance 
so that I can coordinate my schedule with the Round I I I water sampling. 
I look forward to working with you on th i s next round of water q u a l i t y 
sampling at the Maverick Refinery. 

William Olson 
Hydrologist 
Ground Water/Technical Support 

cc: Stuart Castle, EID, Ground Water Bureau Chief 
Dave Tomko, EID, Farmington Field Office 
William Call, Maverick Country Stores 

EQUAL OPPORTUNITY EMPLOYER 



.ENVIRONMENTAL IMPROVEMENT DIVI^N 
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APPROVAL OF BUREAU CHIEF: 
(Signature 

DATE 
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E OF REQUEST: Sê rf. I l ; fltt LEGAL 

PERSON ATTORNEY SHOULD CONTACT: 

PRIORITY: / EMERGENCY (explain) 
1/ NORMAL 

LOW 

DUE DATE (Deadline) 

NATURE OF REQUEST: 

Please provide a memo or narrative description, and attach any other 
documentation explaining the assistance sought. 

PLEASE FILL IN AS APPLICABLE: 

SPECIAL INSTRUCnONS: 

To be completed by Deputy General Counsel 

This matter has been referred to 

with the following instructions 

(Where applicable) This matter has been transferred to 

on with the following instructions 

Internal # 
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NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

# 
Post Office Box 968 

Santa Fe. New Mexico 87504-0968 

ENVIRONMENTAL IMPROVEMENT DIVISION 

Michael J. Burkhart 
Director 

September 17, 1988 

G A R R E Y C A R R U T H E R S 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

MEMORANDUM 

TO: Office of General Counsel, HED 

FROM: B i l l Olson, Water Resource Specialist I I 
Technical Support Section, EID 

RE: Maverick - Caribou Refinery, Kirtland, N.M. 

The Maverick - Caribou refinery i s an old unused refinery located i n 
Kir t l a n d , N.M. Past leaks and s p i l l s during operation of the refinery 
have resulted i n the contamination of shallow ground water at the s i t e . 
Free-floating product i s found on the water table under refinery 
property. Additionally, some dissolved phase petroleum constituents 
are also found o f f refinery property i n an adjacent r e s i d e n t i a l area. 

Originally t h i s case was remanded to the N.M. O i l Conservation Division 
(OCD) under the Water Quality Control Commission (WQCC) delegation of 
re s p o n s i b i l i t i e s to EID and OCD. Due to the lack of s t a f f i n g f o r a 
technical review of the case, OCD referred the cleanup of contaminated 
ground water from past refinery operations to EID. 

The attached memorandum summarizes the remedial investigations and 
actions taken at the refinery from September 11,1986 to May 27,1988. 
On July 12, 1988 the WQCC approved of a request by EID and OCD for a 
change i n the delegation of authority from OCD to EID, giving EID legal 
authority over cleanup actions. Maverick has currently submitted 
a d r a f t remediation plan based on investigations carried out over the 
las t year by t h e i r consultant Dames and Moore. The EID Technical Support 
Section i s now i n a position to negotiate a settlement agreement 
covering the overall remediation of contaminated ground water at the 
refinery and thereby requests legal assistance i n t h i s matter. 

EQUAL OPPORTUNITY EMPLOYER 



DAMES & MOORE A PROFESSIONAL EIMITEP PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

RECEIVED 

DEC 2 1883 
September 14, 1988 

GROUND WATER/HAZARDOUS WASTE 
BUREAU 

Mr. B i l l Olsen 
Hydrogeologist 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, NM 87504-0968 

As per our conversation of September 8 and 9, 1988 regarding your suggest­

ed changes to the August 26, 1988 Remediation Plan, we have enclosed a revised 

Ground Water Remediation Plan f o r Maverik Country Stores, Inc., r e f i n e r y tank 

farm i n K i r t l a n d , New Mexico. (Attachments 1 and 2). The revised plan i s 

i d e n t i c a l to the o r i g i n a l plan w i t h the exception that i n a d d i t i o n to the long-

term ground water monitoring f o r v o l a t i l e organic compounds, t o t a l dissolved 

s o l i d s (TDS), s u l f a t e and c h l o r i d e w i l l be analyzed to determine the e f f e c t i v e ­

ness of remediation i n cleaning up high TDS ground waters (see Attachments 1 

and 2; Component 4 ) . The Remediation Plan as o u t l i n e d should serve to remove 

much of the high TDS ground waters. The effectiveness of the Remediation Plan 

i n cleaning up the high TDS ground waters w i l l be determined from the monitor­

ing data c o l l e c t e d during remediation. 

Subject: Ground Water Remediation 
Plan For Maverik Country Stores, 
Inc., K i r t l a n d , New Mexico, 
Refinery Tank Farm 

Dear B i l l : 

OFFICES WORLDWIDE 
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Mr. B i l l Olsen 
September 14, 1988 
Page -2-

I f you have any questions on the enclosed, please do not h e s i t a t e to con­

t a c t us at (801) 521-9255. As per your request, we have also sent a copy of 

t h i s proposal to Dave Tomko i n your Farmington o f f i c e . We are looking forward 

to hearing from you so t h a t n e g o t i a t i o n s can be completed and remediation work 

s t a r t e d t h i s f a l l . 

Very t r u l y yours 

DAMES & MOORE 

Peter F. Olsen 
As soc i a t e 

Terry D. Vandell 
Project Hydrogeologist 

PFO/TDV/fl 

cc: Mr. B i l l C a l l , President ( w i t h attachments) 
Maverik Country Stores, Inc. 

Mr. Vince Memmott ( w i t h attachments) 

Mr. Dave Tomko ( w i t h attachments) 



ATTACHMENT 1 

PROPOSED GROUND WATER REMEDIATION PLAN FOR 
MAVERIK COUNTRY STORES, INC. 

KIRTLAND, NEW MEXICO REFINERY TANK FARM 

PHASE I PLAN 

The Phase I Plan consists of ground water pumping, treatment and d i s ­

charge, and a p i l o t - s c a l e i n v e s t i g a t i o n of s o i l vapor recovery i n the south­

west area. I f s o i l vapor recovery proves successful, the system w i l l be ex­

panded to include the e n t i r e southwest area. Phase I I s o i l f l u s h i n g and 

bioreclamation would be implemented i n t h i s area only i f s o i l vapor recovery 

i s determined to be i n f e a s i b l e i n the southwest area. 

The components of the Phase I Plan include the f o l l o w i n g , as shown on 

Plate 1 and as designated by the f o l l o w i n g numbers: 

1. The Westside I r r i g a t i o n Ditch waters which flow along the e n t i r e 
western edge of the tank farm property boundary w i l l be contained i n 
12-inch diameter p l a s t i c pipe to prevent contamination of the i r r i ­
g a t i o n waters. 

2. The r e f i n e r y sludge i n the eastern p a r t of the tank farm w i l l be 
removed and disposed of and b a c k f i l l e d w i t h clean s o i l . 

3. The e x i s t i n g north-south i n t e r c e p t o r trench w i l l be b a c k f i l l e d to 
prevent i n t e r f e r e n c e w i t h ground water recovery and recharge 
trenches. 

4. Two a d d i t i o n a l o f f - s i t e monitor wells w i l l be constructed to monitor 
the e f f e c t i v e n e s s of remediation o f f - s i t e , downgradient to the south 
and southwest of the tank farm. Water l e v e l s w i l l be measured and 
samples analyzed f o r v o l a t i l e organics (aromatic and halogenated) 
and t o t a l dissolved s o l i d s , s u l f a t e and c h l o r i d e from these two new 
monitor w e l l s and e x i s t i n g monitor w e l l s MW9, MW10 and MW13 three 
times i n year 1, two times i n year 2, one time i n year 3, w i t h moni­
t o r i n g only as needed t h e r e a f t e r . 

5. A 15-foot deep 3-foot wide, 200-foot long east-west ground water i n ­
t e r c e p t o r trench, b a c k f i l l e d w i t h coarse g r a v e l , w i l l be c o n s t r u c t ­
ed i n the southwest area. 

6. One dual recovery pump system ( i . e . , a drawdown pump and skimmer 
pump i n a 2-foot diameter, 20-foot deep w e l l ) w i l l be i n s t a l l e d i n 
the i n t e r c e p t o r trench. 



ATTACHMENT 1 (Continued) 

7. Primary product recovery, w i t h separation of the ground waters pump­
ed from the i n t e r c e p t o r trench skimmer pump, w i l l be piped to the 
2.4 m i l l i o n g a l l o n capacity tank o n - s i t e . 

8. Ground waters (48 gpm capacity) from the i n t e r c e p t o r trench w e l l 
w i l l be t r e a t e d by a i r s t r i p p i n g . 

9. Treated water from the i n t e r c e p t o r trench w e l l w i l l be discharged to 
a shallow recharge trench downgradient (about 4 fe e t deep, 2 f e e t 
wide, 200 f e e t long and b a c k f i l l e d w i t h g r a v e l ) , t h a t w i l l be con­
s t r u c t e d w i t h eleven 20-foot deep recharge wells i n t o the more per­
meable sands and gravels, at 20 foot spacings i n the base to create 
a ground water mound ( h y d r a u l i c b a r r i e r ) to prevent p o t e n t i a l o f f -
s i t e contaminant movement. 

10. A p i l o t - s c a l e i n v e s t i g a t i o n of s o i l vapor recovery w i l l be conducted 
i n the southwest area i n the unsaturated zone, w i t h scale up i f suc­
ce s s f u l to an a c t i v e recovery system. 



• 

ATTACHMENT 2 

PHASE I I PLAN 

The Phase I I Plan w i l l be implemented only i f the Phase I p i l o t - s c a l e 

s o i l vapor recovery e f f o r t s i n the southwest area prove unsuccessful. The 

Phase I I Plan consists of increased ground water pumping and treatment f o r 

s o i l f l u s h i n g and bioreclamation i n the southwest area. 

The components of the Phase I I Plan include the f o l l o w i n g , as shown on 

Plate 2 and as designated by the f o l l o w i n g numbers: 

1. * The Westside I r r i g a t i o n D i t c h waters which flow along the e n t i r e 
western edge of the tank farm property boundary w i l l be contained i n 
12-inch diameter p l a s t i c pipe to prevent contamination of the i r r i ­
g a t i o n waters. 

2. * The r e f i n e r y sludge i n the eastern p a r t of the tank farm w i l l be 
removed and disposed of and b a c k f i l l e d w i t h clean s o i l . 

3. * The e x i s t i n g north-south i n t e r c e p t o r trench w i l l be b a c k f i l l e d to 
prevent i n t e r f e r e n c e w i t h ground water recovery and recharge 
trenches. 

4. * Two a d d i t i o n a l o f f - s i t e monitor wells w i l l be constructed to monitor 
the e f f e c t i v e n e s s of remediation o f f - s i t e , downgradient to the south 
and southwest of the tank farm. Water l e v e l s w i l l be measured and 
samples analyzed f o r v o l a t i l e organics (aromatic and halogenated) 
and t o t a l dissolved s o l i d s , s u l f a t e and c h l o r i d e from these two new 
monitor w e l l s and e x i s t i n g monitor w e l l s MW9, MW10 and MW13 three 
times i n year 1, two times i n year 2, one time i n year 3, w i t h moni­
t o r i n g only as needed t h e r e a f t e r . 

5. * A 15-foot deep 3-foot wide, 200-foot long east-west ground water i n ­
tercept o r trench, b a c k f i l l e d w i t h coarse g r a v e l , w i l l be co n s t r u c t ­
ed i n the southwest area. 

6. Two dual recovery pump systems w i l l be constructed i n the i n t e r c e p ­
t o r trench ( i . e . , drawdown and skimmer pumps i n two 2-foot diameter, 
20-foot deep w e l l s ) . 

7. * Primary product recovery, w i t h separation of the ground waters pump­
ed from the i n t e r c e p t o r trench skimmer pump w i l l be piped to the 2.4 
m i l l i o n g a l l o n capacity tank o n - s i t e . 

* Already Completed i n Phase I 



ATTACHMENT 2 (Continued) 

8. Ground waters (scale-up to 96 gpm capacity) from the i n t e r c e p t o r 
trench wells w i l l be tr e a t e d by a i r s t r i p p i n g . 

9. Treated water from the i n t e r c e p t o r trench w e l l w i l l be discharged to 
a shallow recharge trench downgradient (about 4 feet deep, 2 feet 
wide, 200 f e e t long and b a c k f i l l e d w i t h coarse g r a v e l ) , t h a t w i l l be 
constructed w i t h eleven 20-foot deep recharge wells i n t o the more 
permeable sands and gravels at 20 fo o t spacings i n the base to 
create a ground water mound ( h y d r a u l i c b a r r i e r ) to prevent p o t e n t i a l 
o f f - s i t e contaminant movement. Up to 48 gpm w i l l be r e c i r c u l a t e d to 
an upgradient i n f i l t r a t i o n g a l l e r y (a shallow trench l i n e d along the 
northern face and designed w i t h w e l l s , s i m i l a r to the downgradient 
recharge trench) to serve i n f l u s h i n g contaminants and supplying 
n u t r i e n t s and oxygen through the a q u i f e r and the unsaturated zone to 
enhance bioreclamation. 

10. A p i l o t - s c a l e bioreclamation program w i l l be conducted i n the south­
west area w i t h mixing f a c i l i t i e s and chemical feed a d d i t i o n and 
a q u i f e r f l u s h i n g , w i t h scale-up i f successful. 
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EXISTING MONITOR WELL LOCATION 

PROPOSED NEW MONITOR WELL LOCATION 

REFINERY SLUDGE LOCATION 

COMPONENTS OF PHASE I REMEDIATION PLAN 
(DETAILED IN PROPOSAL.) 

No. 1 PIPE DITCH FLOWS 
No. 2 REMOVE SLUDGE 
No. 3 BACKFILL TRENCH 
No. 4 TWO (2) NEW MONITOR WELLS 
No. 5 EAST—WEST INTERCEPTOR TRENCH 
No. 6 DUAL RECOVERY PUMP 
No. 7 PRIMARY PRODUCT DISPOSAL 
No. 8 AIR STRIPPING PUMPED WATER 
No. 9 RECHARGE TRENCH 
No. 10 SOIL VAPOR RECOVERY SYSTEM 

REFERENCE 
AERIAL PHOTO SUPPLIED BY THE DARK ROOM 

FARMINGTON, NEW MEXICO 
(PHOTOGRAPHY DATED JULY, 1987) 

100 
_ J 

No.4 
® 

PHASE I 
REMEDIATION PLAN 
(SOILVAPOR RECOVERY) 
MAVERIK REFINERY STUDY AREA 

KIRTLAND, NEW MEXICO 

Dames & Moore 

PLATE 1 
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E X I S T I N G MONITOR W E L L L O C A T I O N 

P R O P O S E D NEW MONITOR W E L L L O C A T I O N 

R E F I N E R Y S L U D G E L O C A T I O N 

C O M P O N E N T S O F P H A S E I R E M E D I A T I O N P L A N 

( D E T A I L E D I N P R O P O S A L ) 

No. 1 P I P E D I T C H F L O W S 

No. 2 R E M O V E S L U D G E 
N o . 3 B A C K F I L L T R E N C H 
N o . 4 T W O ( 2 ) NEW MONITOR W E L L S 
N o . 5 E A S T - W E S T I N T E R C E P T O R T R E N C H 

N o . 6 T W O ( 2 ) D U A L R E C O V E R Y P U M P S 
N o . 7 P R I M A R Y P R O D U C T D I S P O S A L 
N o . 8 AIR S T R I P P I N G P U M P E D W A T E R 

N o . 9 T W O ( 2 ) RECHARGE T R E N C H E S 

N o . 10 B I O R E C L A M A T I O N S Y S T E M 

A E R I A L P H O T O S U P P L I E D B Y T H E DARK ROOM 
F A R M I N G T O N . NEW M E X I C O 

( P H O T O G R A P H Y D A T E D J U L Y . 1987) 

PHASE n 
REMEDIATION PLAN 

(BIORECLAMATION) 
MAVERIK REFINERY STUDY AREA 

KIRTLAND, NEW MEXICO 

Dames & Moore 

PLATE 2 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

September 12, 1988 

RECEIVED 

Mr. B i l l Olsen 
Hydrogeologist 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, NM 87504-0968 

Subject: Round I I I - October 1988 
Ground Water Quality Sampling/ 

Analytical Plan For 
Maverik Country Stores, Inc. 
Kirt l a n d , New Mexico, 
Refinery Tank Farm 

SEP 14 1988 

GROUND WATER/HAZARDOUS WASTE 
BUREAU 

Dear B i l l : 

As per our telephone conversation of September 8, 1988, this l e t t e r out­

lines the Round I I I October 1988 ground water quality sampling and analytical 

plan for the Maverik Country Stores Kirtland, New Mexico refinery tank farm. 

This plan follows the preliminary Round I I I sampling/analytical plan pre­

sented i n the January 8, 1988 l e t t e r to Bruce Frederick (NMEID). Only the 

v o l a t i l e and semivolatile (base/neutral and acid fractions) organics are to be 

analyzed, primarily from those wells where these organics have been previously 

detected. 

The Round I I I sampling/analytical plan w i l l consist of sampling on-site 

monitor wells MW-10, MW-11 and MW-12 and o f f - s i t e monitor wells MW-6, MW-8, 

MW-9 and MW-13. The isoconcentration map of 1,2-dichloroethane (taken from 

Dames & Moore's June 1988 r e p o r t ^ ) shows the locations of these 7 wells with 

[1] Dames & Moore, June 1988. Addendum to Phase I Hydrogeologic Evaluation 
Maverik Refinery and Tank Farm, Kirtland, New Mexico, For Maverik Country 
Stores, Inc. 

OFFICES WORLDWIDE 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

Mr. B i l l Olsen 
September 12, 1988 
Page -2-

respect to the princ i p a l organic contaminant plume. Static water levels w i l l 

be measured i n a l l of the monitor wells, well points, surface water sites and 

nearby private wells, prior to water quality sampling. Monitor well purging 

and a l l sampling and f i e l d measurements (for s t a t i c water levels, pH, conduc­

t i v i t y , temperature and f r e e - o i l phase) w i l l be conducted as per Phase I 

Rounds 1 and 2 water quality sampling and analysis, as detailed i n Appendices 

A and B of Dames & Moore's June 1988 report. 

The water quality samples w i l l be analyzed by Rocky Mountain Analytical 

Laboratory for the constituents l i s t e d i n Table 1 attached. 

As stated i n the January 8, 1988 l e t t e r , the results from the Round I I I 

sampling and analysis and the water level data w i l l be presented to the NMEID 

in a data evaluation report, about two months after sample collection (Decem­

ber 1988). 
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DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

Mr. B i l l Olsen 
September 12, 1988 
Page -3-

I f you have any questions on the Round I I I water q u a l i t y sampling/ 

a n a l y t i c a l plan, please do not h e s i t a t e to c a l l me at 801-521-9255. We are 

planning to be on-site i n mid-October 1988 and w i l l n o t i f y you of the exact 

dates such th a t you may schedule a s i t e v i s i t at the same time. 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

Terry^D. Vandell 
P r o j e c t Hydrogeologist 

PFO/f1 

cc: Mr. B i l l C a l l , President 
Maverik Country Stores, Inc. 

Mr. Vince Memmott 
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TABLE 1 

SAMPLE ROUND 3 LABORATORY WATER QUALITY PARAMETERS 

HALOGENATED VOLATILE ORGANICS 
EPA METHOD 601 

REFINERY HAZARDOUS CONSTITUENT VOLATILES 
EPA METHOD 8240 

Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Dibromochloromethane 
Bromodichloromethane 
1j1-Dichloroethane 
1,2-Dichloroe thane 
1.1- Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-dichloropropene 
Bromoethane 
Chloromethane 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
trans-1,2-Dichloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroe thane 
Trichloroethene 
Vinyl chloride 
1,1,2-Trichloro-
2,2,1-trifluoroethane 
1,2-Dibromoethane (EDB) 

AROMATIC VOLATILE ORGANICS 
EPA METHOD 602 

Benzene 
Chlorobenzene 
E thylbenzene 
Toluene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
m-Xylene 
o & p-Xylene(s) 

Benzene 
Carbon disulfi d e 
Chlorobenzene 
Chloroform 
1,2-Dibromoethane 
1,2-Dichloroethane 
1,4-Dioxane 
Methyl ethyl ketone 
Styrene 
Ethylbenzene 
Toluene 
m-Xylene 
o & p-Xylene(s) 

REFINERY HAZARDOUS CONSTITUENT SEMIVOLATILES 
EPA METHOD 8270 

Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
bis(2-Ethylhexyl)phthalate 
Butylbenzyl phthalate 
Chrysene 
Dibenz(a,h)anthracene 
Di-n-butyl phthalate 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Diethyl phthalate 
7,12-Dime thylbenzanthracene 
Dimethyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Indene 
1-Methy1naphthalene 
Naphthalene 
Phenanthrene 
Pyrene 
Pyridine 
Quinoline 
Benzenethiol 
o-Cresol 
p & m-Cresol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
4-Nitrophenol 
Phenol 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

August 26, 1988 

E C E I V E 

A JG ? 1988 D 
Mr. B i l l Olsen 
Hydrogeologist 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, NM 87504-0968 

GROUND WATER BUREAU 

Subject: Proposal: Ground Water 
Remediation Plan For Maverik 
Country Stores, Inc., Kirtland 

New Mexico, Refinery Tank Farm 

Dear B i l l : 

As per our previous conversations, we have enclosed in outline form for 

your review and comments our proposed Ground Water Remediation Plan for 

Maverik Country Stores, Inc., refinery tank farm in Kirtland, New Mexico. 

(Attachments 1 and 2). The proposed plan is presented i n two phases. Phase 

I I is presented as a backup plan, although i t is unlikely that i t w i l l be 

implemented and only i f warranted by the results of the Phase I p i l o t project. 

Both phases u t i l i z e ground water pumping and treatment and trenches for ground 

water interception and recharge. 

The Phase I plan u t i l i z e s s o i l vapor recovery whereas the Phase I I plan, 

similar to the Phase I plan, u t i l i z e s bioreclamation. I f the Phase I s o i l 

vapor recovery p i l o t testing program is successful, a ful l - s c a l e active s o i l 

vapor recovery system w i l l be completed. Plates 1 and 2 attached i l l u s t r a t e 

the locations of the components of the Phase I and I I plans, respectively. 

The southwest corner of the tank farm has been the source area for ground 

water contamination detected o f f - s i t e . Consequently, the proposed clean-up 

and control e f f o r t s have been concentrated in this area. Since the southwest 

corner of the tank farm is hydraulically downgradient from the contaminated 
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soils to the north, any ground waters which may become contaminated in the 

northern part of the tank farm would ultimately flow south and would be 

collected by the proposed ground water recovery system. 

As we agreed, the proposed Ground Water Remediation Plan is presented in 

outline form for your i n i t i a l review and comments. Upon receiving your com­

ments, we w i l l f i n a l i z e a more detailed and refined plan and i f appropriate, 

w i l l be happy to meet with you to discuss i n d e t a i l the individual components 

of the plan. 

We are looking forward to receiving your review comments so that negotia­

tions can proceed as scheduled with a f i n a l Remediation Plan to be completed 

in the f a l l of 1988. This w i l l allow us to proceed with at least the i n i t i a l 

phase of remediation, that of i n s t a l l i n g the pipeline that is required to con­

tain the Westside I r r i g a t i o n Ditch waters. Because the Westside I r r i g a t i o n 

Ditch flow is t y p i c a l l y shut down in late November with flows resuming the 

following spring, piping would need to be completed during this time period. 
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I f you have any questions on the enclosed, please do not hesitate to con­

tact us at (801) 521-9255. As per your request, we have also sent a copy of 

this proposal to Dave Tomko in your Farmington o f f i c e . 

PFO/TDV/f1 

cc: Mr. B i l l Call, President (with attachments) 
Maverik Country Stores, Inc. 

Mr. Vince Memmott (with attachments) 

Mr. Dave Tomko (with attachments) 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. 
Associate 

Terry D. Vandell 
Project Hydrogeologist 



ATTACHMENT 1 

PROPOSED GROUND WATER REMEDIATION PLAN FOR 
MAVERIK COUNTRY STORES, INC. 

KIRTLAND, NEW MEXICO REFINERY TANK FARM 

PHASE I PLAN 

The Phase I Plan consists of ground water pumping, treatment and dis­

charge, and a pilot-scale investigation of s o i l vapor recovery in the south­

west area. I f s o i l vapor recovery proves successful, the system w i l l be ex­

panded to include the entire southwest area. Phase I I s o i l flushing and 

bioreclamation would be implemented in this area only i f s o i l vapor recovery 

is determined to be infeasible in the southwest area. 

The components of the Phase I Plan include the following, as shown on 

Plate 1 and as designated by the following numbers: 

1. The Westside I r r i g a t i o n Ditch waters which flow along the entire 
western edge of the tank farm property boundary w i l l be contained in 
12-inch diameter plastic pipe to prevent contamination of the i r r i ­
gation waters. 

2. The refinery sludge in the eastern part of the tank farm w i l l be 
removed and disposed of and backfilled with clean s o i l . 

3. The existing north-south interceptor trench w i l l be backfilled to 
prevent interference with ground water recovery and recharge 
trenches. 

4. Two additional o f f - s i t e monitor wells w i l l be constructed to monitor 
the effectiveness of remediation o f f - s i t e , downgradient to the south 
and southwest of the tank farm. Water levels w i l l be measured and 
samples analyzed for v o l a t i l e organics (aromatic and halogenated) 
from these two new monitor wells and existing monitor wells MW9, 
MW10 and MW13 three times i n year 1, two times in year 2, one time 
in year 3, with monitoring only as needed thereafter. 

5. A 15-foot deep 3-foot wide, 200-foot long east-west ground water i n ­
terceptor trench, backfilled with coarse gravel, w i l l be construct­
ed i n the southwest area. 

6. One dual recovery pump system ( i . e . , a drawdown pump and skimmer 
pump in a 2-foot diameter, 20-foot deep well) w i l l be inst a l l e d in 
the interceptor trench. 

7. Primary product recovery, with separation of the ground waters pump­
ed from the interceptor trench skimmer pump, w i l l be piped to the 
2.4 m i l l i o n gallon capacity tank on-site. 



ATTACHMENT 1 (Continued) 

8. Ground waters (48 gpm capacity) from the interceptor trench well 
w i l l - be treated by a i r stripping. 

9. Treated water from the interceptor trench well w i l l be discharged to 
a shallow recharge trench downgradient (about 4 feet deep, 2 feet 
wide, 200 feet long and backfilled with gravel), that w i l l be con­
structed with eleven 20-foot deep recharge wells into the more per­
meable sands and gravels, at 20 foot spacings i n the base to create 
a ground water mound (hydraulic barrier) to prevent potential o f f -
site contaminant movement. 

10. A pilot-scale investigation of s o i l vapor recovery w i l l be conducted 
in the southwest area in the unsaturated zone, with scale up i f suc­
cessful to an active recovery system. 



^ ATTACHMENT 2 

PHASE I I PLAN 

The Phase I I Plan w i l l be implemented only i f the Phase I pilot-scale 
s o i l vapor recovery e f f o r t s in the southwest area prove unsuccessful. The 
Phase I I Plan consists of increased ground water pumping and treatment for 
s o i l flushing and bioreclamation i n the southwest area. 

The components of the Phase I I Plan include the following, as shown on 
Plate 2 and as designated by the following numbers: 

1. * The Westside I r r i g a t i o n Ditch waters which flow along the entire 
western edge of the tank farm property boundary w i l l be contained in 
12-inch diameter plastic pipe to prevent contamination of the i r r i ­
gation waters. 

2. * The refinery sludge in the eastern part of the tank farm w i l l be 
removed and disposed of and backfilled with clean s o i l . 

3. * The existing north-south interceptor trench w i l l be backfilled to 
prevent interference with ground water recovery and recharge 
trenches. 

4. * Two additional o f f - s i t e monitor wells w i l l be constructed to monitor 
the effectiveness of remediation o f f - s i t e , downgradient to the south 
and southwest of the tank farm. Water levels w i l l be measured and 
samples analyzed for v o l a t i l e organics (aromatic and halogenated) 
from these two new monitor wells and existing monitor wells MW9, 
MW10 and MW13 three times i n year 1, two times in year 2, one time 
i n year 3, with monitoring only as needed thereafter. 

5. * A 15-foot deep 3-foot wide, 200-foot long east-west ground water i n ­
terceptor trench, backfilled with coarse gravel, w i l l be construct­
ed i n the southwest area. 

6. Two dual recovery pump systems w i l l be constructed in the intercep­
tor trench ( i . e . , drawdown and skimmer pumps i n two 2-foot diameter, 
20-foot deep wells). 

7. Primary product recovery, with separation of the ground waters pump­
ed from the interceptor trench skimmer pump w i l l be piped to the 2.4 
m i l l i o n gallon capacity tank on-site. 

8. Ground waters (scale-up to 96 gpm capacity) from the interceptor 
trench wells w i l l be treated by a i r stripping. 

* Already Completed in Phase I 



ATTACHMENT 2 (Continued) 

Treated water from the interceptor trench well w i l l be discharged to 
a shallow recharge trench downgradient (about 4 feet deep, 2 feet 
wide, 200 feet long and backfilled with coarse gravel), that w i l l be 
constructed with eleven 20-foot deep recharge wells into the more 
permeable sands and gravels at 20 foot spacings i n the base to 
create a ground water mound (hydraulic barrier) to prevent potential 
o f f - s i t e contaminant movement. Up to 48 gpm w i l l be recirculated to 
an upgradient i n f i l t r a t i o n gallery (a shallow trench lined along the 
northern face and designed with wells, similar to the downgradient 
recharge trench) to serve in flushing contaminants and supplying 
nutrients and oxygen through the aquifer and the unsaturated zone to 
enhance bioreclamation. 

A pilot-scale bioreclamation program w i l l be conducted in the south­
west area with mixing f a c i l i t i e s and chemical feed addition and 
aquifer flushing, with scale-up i f successful. 
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LEGEND 

EXISTING MONITOR WELL LOCATION 

PROPOSED NEW MONITOR WELL LOCATION 

REFINERY SLUDGE LOCATION 

COMPONENTS OF PHASE I REMEDIATION PLAN 
(DETAILED IN PROPOSAL) 

No. 1 PIPE DITCH FLOWS 
No. 2 REMOVE SLUDGE 
No. 3 BACKFILL TRENCH 
No. 4 TWO (2) NEW MONITOR WELLS 
No. 5 E A S T - W E S T INTERCEPTOR TRENCH 
No. 6 DUAL RECOVERY PUMP 
No. 7 PRIMARY PRODUCT DISPOSAL 
No. 8 AIR STRIPPING PUMPED WATER 
No. 9 RECHARGE TRENCH 
No. 10 SOIL VAPOR RECOVERY SYSTEM 

AERIAL PHOTO SUPPLIED BY THE DARK ROOM 
FARMINGTON, NEW MEXICO 

(PHOTOGRAPHY DATED JULY, 1987) 

Dames & Moore 

PLATE 1 
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E X I S T I N G MONITOR W E L L L O C A T I O N 

P R O P O S E D NEW MONITOR W E L L L O C A T I O N 

R E F I N E R Y S L U D G E L O C A T I O N 

C O M P O N E N T S OF P H A S E I R E M E D I A T I O N P L A N 

( D E T A I L E D IN P R O P O S A L ) 

N o . 1 P I P E D I T C H F L O W S 

N o . 2 R E M O V E S L U D G E 

N o . 3 B A C K F I L L T R E N C H 
N o . 4 T W O ( 2 ) NEW MONITOR W E L L S 
No. S E A S T - W E S T I N T E R C E P T O R T R E N C H 

N o . 6 T W O ( 2 ) D U A L R E C O V E R Y P U M P S 
N o . 7 P R I M A R Y P R O D U C T D I S P O S A L 
No. 8 A I R S T R I P P I N G P U M P E D W A T E R 

No. 9 T W O ( 2 ) RECHARGE T R E N C H E S 

No. 10 B I O R E C L A M A T I O N S Y S T E M 

Dames & Moore 

PLATE 2 
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ROUND II I WATER QUALITY S A M P L E SITE 

PRIVATE W E L L LOCATION 

EXISTING W E L L LOCATION SAMPLED ( W l - W 3 ) 

MONITORING W E L L LOCATION ( MW1 - MW1 3) 

SURFACE WATER SAMPLE SITE LOCATION ( S W I - SW6) 

1.2 DICHLOROETHANE L E V E L (ug/1) ROUND I 
( A N D ROUND 2 IF S A M E ) 

1.2 DICHLOROETHANE L E V E L (ug/1) ROUND 2 
( I F DIFFERENT FROM ROUND 1) 

(O.O) REPORTING L I M I T 

1 0 . 0 1.2 DICHLOROETHANE CONTOUR, ROUND 1 (NOVEMBER 1987) 

1 0 . 0 I . I DICHLOROETHANE CONTOUR. ROUND 2 ( F E B R U A R Y 1988) 

7 DATA QUESTIONABLE 

200 20O 

SCALE IN FEET 

REFERENCE 
A OA PTE 0 FROM PRINTS ENTITLED "PROPERTY IDENTIFI­
CATION MAP OF SAN JUAN COUNTY. NEW MEXICO" COOE 
NUMBER 2 - 0 8 3 - 171. SHEET NUMBERS D— 3— 17 — 1 AND 
D - 3 - 17 — 4 (SECTION 17. TOWNSHIP 29 NORTH. RANGE 14 
WEST) - PREPARED BY SAN JUAN COUNTY - UNDATED. 

MARSH ROUND EE WATER QUALITY 
SAMPLE SITES 

MAVERIK REFINERY STUDY AREA 
KIRTLAND,NEW MEXICO 

Dames & Moore 

PLATE 1 
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Environmental Improvement 

ro<;nonsible for connecting Kiruana 
S T S d e n t . to the public water 

Ta r ibou , the owner of the 
Kirtand refinery where gasoline 

years ago and c^nUnunatM 
well water, is responsible for 
paying for the water connections, 

was notified in late October of the 
nSies of the two families who 
S r f the public water connecUons 

c 3 h^see^a t t a r ibouhad r i d 

for the PU"Uc ffater c o n n e c t l o n 3 

Sore aLuncing that the com­
pany had done so, he added. 
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TRANSMITTAL SHEET $ Dames & Moore 0 

New Mexico Ground Water Bureau 
To: Environmental Improvement Division 

P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Attention: Mr. B i l l Olsen 

Subject: Maverik Country Stores, Inc. 
K i r t l a n d , New Mexico Refinery 

D a t e Ju l y 2 1 . 1988 

Your Order No. 

Our Job No. 14819-005-31 

IrVe are sending you via u • s • M a i l the following 

Report : 
PHASE I I SUBSURFACE SOIL AND SOLID WASTE 
CONTAMINANT EVALUATION 
MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 
FOR MAVERIK COUNTRY STORES, INC. 

This is 
tor your information and f i l e 

No. of copies submitted: 

Copies to: p F g 
LRB 

Dames & Moore 

T. D. Vandell 

114.6 
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July 13, 1988 

Kathy Sisneros, Glenn Saums, Shelda Sutton-Mendoza, Ann Young, Alex Puglisi, Dennis 

McQuillan, Maxine Goad, Lou Rose.'and Doug Jones 

Please review the attached draft minutes of the July 12, 1988 WQCC meeting. If 
we do not have corrections/deletions/additions from you by 1:00 PM, Friday, July 
15, we will assume that you have none. 

Thank you. 



NM WATER QUALITY CONTROL COMMISSION MEETING 
JULY 12, 1988 

The New Mexico Water Quality Control Commission met on Tuesday, July 12, 1988, at 
9:00 am, in Room 341 of the State Capitol Building, Santa Fe, New Mexico with the 
following members in attendance: 

Mr. Michael Burkhart, Chairman 
Mr. David Boyer 
Mrs. Lynn Brandvold 
Mr. Wayne P. Cunningham 
Mr. David Johnson 
Ms. Ruth L. Kovnat 
Mr. Steve Reynolds 

Others present were: 

Ms. Alicia Mason, Asst. Atty. General 
Patsy Sandoval, Recording Secretary 
Richard Virtue 
Mary H. Smith 
Jodi Van Hewvelen 
Thomas Wethington 

Thomas P. Miller 

Oscar Lackey 
Ken Burns 
Claude Suhleyer 
Alberto A. Gutierrez 
Dorothy Boynton 
Ken Thompson 
Thomas E. Baca 
David Stoliker 
Ernest E. Gonzales 
Doug Jones 
Bill Bartels 
Dennis McQuillan 
Bill Olson 
Alex A. Puglisi 
Shelda Sutton Mendoza 
David Tague 
Kathleen M. Sisneros 
Richard Mitzeifelt 
Glenn Saums 
Dedie Snow 
Ann Young 
Neil Williams 
Shelda Sutton-Mendoza 
Louis W. Rose 
Tracy Hughes 
John Constantine 
Maxine Goad 

Environmental Improvement Division 
Oil Conservation Division 
Bureau of Mines and Mineral Resources 
Department of Agriculture 
State Park & Recreation Division 
Member-at-Large 
State Engineer Office 

Attorney General's Office 
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Sutin, Thayor and Brown 
La Cienega Resident 
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Utility Operato 

New Mexico 
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Chairman Burkhart called the meeting to order at 9:05 am 

AGENDA ITEM #1: Mr. David Boyer requested that the agenda be amended to include 

discussion and consideration by they Commission to allow him to write Mr. Jay H. 

Lehr, Editor, Ground Water Journal, in response to an editorial, on Commission stationer 

as agenda item #6. Mr. Richard Mitzeifelt requested that the agenda be amended 

to include a discussion on the EID/City of Santa Fe deadlock over the state certificatioi 

of Santa Fe's proposed amended NPDES permit involving and relating to nitrate and 

total nitrogen issues as agenda item #7. David Johnson moved to have the agenda 

approved as amended. Steve Reynolds seconded the motion. Motion was unanimously 

adopted. (Side 1 CR 020) 

AGENDA ITEM #2: Mr. Steve Reynolds moved for Commission approval of the June 14, 

1988 minutes as amended. Ruth Kovnat seconded the motion. Motion was unanimously 

adopted. (Side 1 CR 080) 

AGENDA ITEM #3: Mr. Alberto Gutierrez, Geoscience Consultant, Ltd. and Mr. Ken 

Burns, General Electric Co. presented information to the Commisison for consideration 

and action on the State's certification of General Electric's NPDES Permit for stormwatet 

Mr. Steve Reynolds made a motion to have the Commisison authorize and instruct EID 

to amend the NPDES Permit certification by removing any effluent limitation on COD. 

Mr. Reynolds stated that this was with the understanding that monitoring of COD 

is s t i l l required and that i f and when some problem daylights the certification 

can be amended and the problem can be corrected. These last two points are not 

a part of the motion. Mr. Wayne Cunningham seconded the motion. Mr. David Boyer 

amended Mr. Reynolds motion to include a provision that the EID come back to the 

Commission within two years or at the end of a two year period to brief the Commision 

on what has happened, with respect to negotiations concerning the NPDES permit and 

certification. Mr. Reynolds accepted the amendment. Mr. Cunningham seconded the 

amendment. Motion was unanimously adopted. (Side 1 CR 90). 

v Hi HUSH mil Ittlsi M'i-Ki fiHUi 



AGEND ITEM #4. Mr. Alex Puglisi, Environmental Improvement Division; Mr. Thomas 

Wethington and Mr. Thomas P. Miller of the New Mexico Utility Operators Certification 

Board presented five names and resumes to the Commission for their approval and 

appointment to the New Mexico Utili t y Operators Certification Advisory Board to 

serve three year terms. Mr. David Salcido and Mr. Frank Joe Bailey were presented 

as Board members and Mr. Fred Ragsdale, Mr. Gary Martinez and Mr. Gilbert Morales 

as alternates. Mr. David Johnson moved that the Commission certify the representatives 

as presented by the Board. Mr. Steve Reynolds seconded the motion. Motion was 

unanimously adopted. 

(Side 4 CR 831) 

AGENDA ITEM #5. Mr. David Boyer, Mr. Dennis McQuillan and Mr. Bill Olson presented 

information for discussion and requested a change of delegation of authority from 

Oil Conservation Division to the Environmental Improvement Division allowing EID 

to work on the Caribou/Maverick Refinery, Kirkland, New Mexico case and to have 

legal authority over cleanup actions at the refinery. Mr. David Boyer requested, 

for this particular instance (for remedial action only, not in permitting) that 

the delegation of responsibility be returned to EID for this refinery. Steve Reynolds 

made a motion to approve this request. Ruth Kovnat seconded the motion. Motion 

was unanimously adopted. 

(Side 4 CR 950) 

AGENDA ITEM #6. Mr. David Boyer presented a letter to the Commission written to 

Dr. Jay H. Lehr, Editor, Ground Water Journal, in response to an editorial printed 

in the May-June issue. Mr. Boyer requested permission to send this letter out under 
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Water Quality Control Commission Stationery. Mr. Steve Reynolds made a motion to 

approve Mr. Boyer's request. Ms. Lynn Brandvold seconded the motion. Motion was 

unanimously adopted. 

(Side 4 CR 1034) 

AGENDA ITEM #7. Mr. Richard Mitzeifelt, EID; Louis Rose, HED Legal Counsel and 

Mr. Thomas E. Baca, City Manager, City of Santa Fe presented information for discussion 

on the EID/City of Santa Fe deadlock over the State's certification of Santa Fe's 

proposed amended NPDES permit involving and relating to nitrate and total nitrogen 

issues. Mr. David Johnson made a motion to table the issue until the next meeting 

and take i t up as an official agenda item (which would provide proper public notice) 

allowing all interested parties to prepare more information before the Commission 

takes action on this issue. After further discussion, Mr. David Johnson amended 

his motion to have this item brought before the Commission at the September meeting 

instead of the August meeting. Ms. Ruth Kovnat seconded the motion. Motion was 

unanimously adopted. 

(Side 4 CR 1100) 

AGENDA ITEM #8: Mr. Wayne Cunningham moved to have the Commission go into executive 

session for the report on litigation. Mr. Dave Johnson seconded the motion. Motion 

was unanimously adopted. The Commission returned to public session. Meeting adjourned 

at 12:50 pm. 



S T A T E O F NEW M E X I C O 

W A T E R Q U A L I T Y C O N T R O L C O M M I S S I O N 

CONSTITUENT AGENCIES: 

Environmental Improvement Division 
State Engineer tt Interstate Stream Commission 
Game and Fish Department 
Oil Conservation Division 
Department of Agriculture 
State Park & Recreation Division 
Soil and Water Conservation Division 
Bureau of Mines and Mineral Resources 
Member-at-Large 

1. Approval of Agenda. 

2. Review and approval of the minutes of the June 14, 1988 Water Quality Control 
Commission meeting. 

3. Consideration and action by the Commission on the state's certification 
of General Electric's NPDES Permit for stormwater. 

4. Appointment of two members to the NM Utility Operators Certification Advisory 

5. Discussion and request by the Environmental Improvement Division and the 
Oil Conservation Division to change the delegation of authority allowing 
EID to work on the Caribou/Maverick Refinery, Kirkland, New Mexico case 
and to have legal authority over cleanup actions at the refinery. 

6. Report on litigation. 

*The Commission is not confined to the items listed on the agenda. Other items 
may be considered that are not listed on the agenda. 

PROPOSED AGENDA* 

NM WATER QUALITY CONTROL COMMISSION MEETING 
Tuesday 

July 12, 1988 
9:00 AM 

Room 341, Capitol Building 
Santa Fe, New Mexico 

Board. 

P.O. Box 968 
Santa Fe, New Mexico 87504-0968 



NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

Post Office Box 968 
Santa Fe, New Mexico 87504-0968 

ENVIRONMENTAL IMPROVEMENT DIVISION 

Michael J. Burkhart 
Director 

G A R R E Y C A R R U T H E R S 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

MEMORANDUM 

TO: Dennis McQuillan, Water Resource Spec. I l l , Technical 
Support Section 

FROM: Bill Olson, Water Resource Spec. I I , Technical Support 
Section 

RE: Summary of Remedial Actions at the Caribou-Maverick Refinery 
and Tank Farm, Kirkland, New Mexico 

DATE: July 11, 1988 

The following summarizes, in chronological order, the major 
events and remedial actions undertaken since the EID Technical 
Support Section began overseeing the remediation of the old 
Caribou-Maverick Refinery and Tank Farm: 

September 11, 1986 NM Oil Conservation Division (OCD) refers 
clean up of contaminated ground water 
from past refinery operations to EID 
Superfund Section due to lack of staff 
for a technical review of the case. 

December 31, 1986 Case assigned to EID Technical Support 
Section. Caribou directed to submit 
a remedial investigation proposal and 
to provide drinking water to nearby 
residents with contaminated water wells. 

February 16, 1987 Caribou submits Proposed Work Plan to 
Evaluate Ground Water Contamination, 
Caribou Four Corners, Inc. Refinery 
to EID. 

April 2, 1987 EID contacts local residents about analyzing 
private water wells and performs door 
to door survey of residents well water. 

May 11, 1987 EID, with conditions, approves Proposed 
Work Plan to Evaluate Ground Water Contamination 
at the refinery. 

EQUAL OPPORTUNITY EMPLOYER 



July 30, 1987 

August 14, 1987 

November 12, 1987 

December 10, 1987 

December 15, 1987 

March 1, 1988 

March 21, 1988 

March 25, 1988 

April 4, 1988 

April 27, 1988 

May 27, 1988 

Caribou requests consent of access for 
soil gas survey and installation of 
monitor wells from local landowners. 

Caribou completes soil gas survey and 
agrees to pay for community water supply 
hookups of private water well users 
with contaminated drinking water. 

Monitor wells and private water well 
survey completed. Caribou sets schedule 
of work to be performed at the site. 

Preliminary Ground Water Evaluation, 
Caribou-Maverick Refinery and Farm Tank 
submitted to EID. Report covers field 
and lab work performed to date. 

Meeting between EID and Caribou-Maverick 
officials to set deadlines for investigation 
reports. 

Phase I Hydrogeologic Evaluation, Caribou-
Maverick Refinery and Tank Farm submitted 
to EID. 

Westside Irrigation Ditch cleaned of 
free floating product. Interception 
trench installed upgradient of Westside 
Irrigation Ditch to capture free product 
that was seeping into the ditch. 

Phase I I Hydrogeologic Investigation 
proposal submitted to EID. Report covers 
source investigations and soil contamination 
by means of a soil boring and sampling 
program. 

EID approves of proposed Phase I I Hydrogeologic 
Investigation with some modifications. 

Phase I I field investigation complete. 
A total of 25 borings were performed 
in various potential source areas of 
the refinery. 

Addendum to Phase I Hydrogeologic Evaluation 
submitted to EID. Report includes a 
second round of water quality analyses 
performed during February of 1988. 



RECEIVED 

JUL 11 1988 

GROUND WATER/HAZARDOUS WASTE 
BUREAU 

By Tori Adams 
Daily Times Staff , 

The full extent of ground and 
water contamination around 
Caribou Refinery in Kirtland will 
be known soon and cleaning up ; 
the chemicals could begin this' 
fall. • i > 

Contamination from gasoline' 
additives was found more than a' 
year ago in two private water 
wells near the refinery, "said', 
David Tomko of the state En-„ 
vironmental improvement:* 
Division's Farmington office. j 

More of the contamination by 
carcinogenic gasoline additives " 
was found seeping mto an irriga-?k 
tion ditch on the border of the'' 
property in March, Tomko added.1? 

Shortly after the contamination̂ , • 
was found the Afton, Wyoming-», 
based, Caribou-Four "Corners 
agreed to study the extent of the • 
problem, report back to the EID ? 
and then clean up the contamina- • 
tion, Tomko said. ! 

Caribou's consulting firm of 

Apnl Dames and Moore of Salt Lake 
City is. due tot submit its .report^ 
before,^the end. of July^andV.v 
cleanup efforts should be able to 
start sometime this fall, said Bill • 

"Olson, a-hydrologist with EID's 
groundwater" division* in 'Santa * 

.flit 's 'nice,that things are movjjj ^ c«Jg 
ing along'out there now," .Olson ; 1 57>™~ 

r Minor., contamination from the -
EDC was found in the two private 4 
jwells,; Jast summer.Caribou,^ 
- which>0js^now5,being jcalleds~ 
Maverick Country Stores, paid to 

% 
d̂epended '1 

' m ^ } ? i 6 ? 4 * & i . • ^ » . t e i ! t ^ » d sVveVity .of 
jprWhen diesel,fuel was dis-;%groundwater contamination and, 
Wered Seeping into the Westiide^wentfover, the area around and'-

The ."refinery 'closed in 
(1982.<sf^K^w»U 1.' 
j Caribou was cooperative and' 
responded quickly to that fuel 
seepage problem; he added. 
: Preliminary results indicate: 
that contamination ranges from 
slight in the water wells to con­
centrations of xylene as high as • 

ppb near, the ditch, he said. . • 
the gas 'additives are water c\ 

soluble.and are considered harm- <i 
ful ,and carcinogenic. However, 
the EDC.does:not contain enough 
lead to cause lead poisoning, he 
said. > ̂ V}"> » ' a4 n ' ' 

mavencK ixromry awres,, pam 10 ^ \ D u r i n g the study, Dames and 

depended ̂ on^the,wells'to^pubhc^monitrjr w e U s to ̂ determine the* 

Ditch A un iMarch.'W.below the refinery with a soil gas,̂  
srception de-*? sniffer;! to identify plumes of , 

..•Irrigation 
/Caribou' built an interception 
"avice to catch the fuel before it gasoline contamination 

jthe .ditch.̂ The^device ^^^Contamination:"has not "yet Irenched 
Vas in place before the'irngationlTfreached the San Juan River, 

lid. r 7 ™ Otoonjaid, k<A ii J i \"." > 'season started, Olson, said. 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 
OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

J u l y 8 , 1988 

M E M O R A N D U M 

POST OFFICE BOX 20BB 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO B7504 
(505) 827-5800 

/ 
TO: TOM BAHR, Secretary, EMNRD 

THROUGH: WILLIAM J. LEMAY, Director, OCD <AJ 

FROM: DAVID G. BOYER, Environmental Bureau Chief!. /tyAf*/£y--~~^ 

SUBJECT: WATER QUALITY CONTROL COMMISSION, JULY MEETING 

You have asked t o be kept informed of Commission issues a f f e c t i n g 
t h i s D i v i s i o n and the Department. Agenda Item #5 t o be presented 
a t the J u l y meeting d i r e c t l y a f f e c t s a c t i v i t i e s of the OCD and a 
b r i e f e x p l a n a t i o n of background issues w i l l be h e l p f u l . 

I n e a r l y 1986 EID's Superfund group t e s t e d ground water and 
domestic w e l l s near the i n a c t i v e Caribou/Maverick Refinery a t 
K i r t l a n d and found hydrocarbon contamination w i t h c h a r a c t e r i s t i c s 
s i m i l a r t o r e f i n e r y f l u i d s . A solvent used i n the r e f i n e r y 
process was also detected. Since domestic w e l l s were a f f e c t e d , 
Superfund l i s t i n g was a p o s s i b i l i t y . The company was anxious t o 
take immediate a c t i o n t o i n v e s t i g a t e and propose s i t e remedial 
a c t i o n under s t a t e r e g u l a t i o n s t o avoid f e d e r a l Superfund 
l i s t i n g . State involvement i n s i m i l a r remedial a c t i o n s has 
req u i r e d an estimated 1/8 t o 1/4 man-year f o r each s i t e . Both 
t e c h n i c a l and l e g a l time i s re q u i r e d t o review and neg o t i a t e 
s t a t e settlement agreements t h a t may run f o r 20 years or longer 
to achieve ground water cleanup. 

As I am OCD's only hydrogeologist and have m u l t i p l e t e c h n i c a l and 
a d m i n i s t r a t i v e r e s p o n s i b i l i t i e s t h a t i n c l u d e p e r m i t t i n g a t a c t i v e 
and proposed f a c i l i t i e s and supervision of ground water clean-up, 
I dec l i n e d on behalf of OCD t o take the lead r o l e f o r t h i s a c t i o n 
unless and u n t i l I had adequate a d d i t i o n a l t e c h n i c a l s t a f f , or 
u n t i l c u r r e n t high p r i o r i t y p r o j e c t s were completed. I n o t i f i e d 
EID of my p o s i t i o n and auth o r i z e d them t o procede independently 
w i t h i n v e s t i g a t i o n and remedial a c t i o n s a t the f a c i l i t y . I also 
agreed t o support WQCC a c t i o n t o for m a l i z e t h i s remedial 
agreement as long as my s t a f f i n g and/or workload i s a t c u r r e n t 
l e v e l s . The OCD r e t a i n s the water q u a l i t y a u t h o r i t y f o r 
p e r m i t t i n g i f the r e f i n e r y again becomes o p e r a t i o n a l . 

I f you need a d d i t i o n a l i n f o r m a t i o n please contact me a t 827-5812. 
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NEW MEXICO 

HEALTH AND ENVIRONMENT 

July 8, 1988 

Linda Rock 
Dames and Moore 
1626 Coal Blvd. 
Golden, Colorado 80401-3387 

Dear Ms. Rock: 

Included with this letter you will find a copy of the Procedures 
for the Disposal of Investigation Wastes at Petroleum Contamination 
Sites. These disposal procedures were developed by the Underground 
Storage Tank Section of the New Mexico Environmental Improvement 
Division (EID). These disposal procedures are applied to non 
RCRA petroleum wastes in the state of New Mexico. Regarding 
Qir Quality permits the Air Quality Bureau of EID issues emergency 
Air Quality permits for air stripper operations. The Air Quality 
Bureau must be contacted before operation of the air stripper 
begins. Contact either Jim Shively (827-0068), Bob Kirkpatrick 
(827-0067) or Bruce Nicholson (827-0078) regarding air quality 
permits.If you have any questions please call me. 

Bill Olson 
Hydrologist 
Ground Water Bureau/Technical Support 

BO/js 

Enclosures 

EQUAL OPPORTUNITY EMPLOYER 



UNDERGROUND STORAGE TANK PROGRAM 
PROCEDURE FOR THE DISPOSAL OF INVESTIGATION HASTES 

AT PETROLEUM CONTAMINATION SITES 

OCTOBER 26, 1987 

I n v e s t i g a t i o n wastes are m a t e r i a l s generated d u r i n g the 
investigation of contamination s i t e s . These include contaminated 
d r i l l c u t t i n g s ; earth materials excavated during tank removal; 
trenching or s o i l auguring; water produced during well evacuation 
f o r sampling; water produced during a q u i f e r t e s t i n g or well 
development procedures, and any other earth materials or water 
which i s contaminated beyond a predetermined threshold l e v e l . 

The Underground Storage Tank Program (UST) has developed simple 
procedures for handling investigation wastes from petroleum leaks 
and s p i l l s . These procedures have been developed a f t e r early 
t e s t i n g indicated that gasoline-contaminated s o i l s were not EP 
t o x i c using standard EPA methods and thus did not s a t i s f y the 
c r i t e r i a f o r being Hazardous Wastes as defined i n RCRA. These 
procedures are appropriate for hydrocarbon fuel contamination 
s i t e s , however, other procedures might have to be developed for 
wastes generated by other types of leaks. These procedures are 
as follows: 

1. Hydrocarbon saturated s o i l s must be removed from the s i t e and 
disposed of at a l a n d f i l l approved by the UST program. A simple 
c r i t e r i a as to whether a s o i l i s "saturated" i s t o observe 
whether the s o i l has observable f r e e hydrocarbon product or 
whether f u e l w i l l d r a i n f r e e l y when the s o i l i s suspended on 
f i l t e r paper. I f free fu e l i s present, then the s o i l must be 
removed from the s i t e and properly disposed. Non-saturated s o i l s 
or d r i l l cuttings may be l e f t i n place or on s i t e . 

2. C r i t e r i a for approval of a l a n d f i l l f o r disposal of petroleum 
saturated hydrocarbons. The l a n d f i l l must be at a location where 
the depth to ground water be at least 100 feet. The vadose zone 
must have a saturated hydraulic conductivity of less than 0.01 
cm/sec. The Ground Water Bureau must approve the l a n d f i l l i n 
advance of dis p o s a l . The responsible party must locate an 
appropriate l a n d f i l l and gain the necessary approvals from the 
l a n d f i l l management. UST w i l l provide technical advice to the 
l a n d f i l l , but cannot give them waivers of re s p o n s i b i l i t y f o r 
environmental l i a b i l i t y . 

3. Disposal of hydrocarbon saturated s o i l s at a l a n d f i l l 
approved for that purpose. Such disposal shall be i n no more 
than six-inch l i f t s on the ground surface. Wastes are not to be 
buried. 



4. Hydrocarbon-contaminated water produced during sampling mav 
be disposed onto the ground provided that this provides no danger 
to public health or safety. 

5 . Hydrocarbon-contaminated water produced during well 
development procedures or small-volume aguifer tests i s allowed 
to be discharged onto the ground i f the following conditions are 
met. Such disposal is allowed provided that the total amount i s 
not greater than 2000 gallons and that the disposal i s done 
pursuant to an approved remedial action plan or has been 
otherwise approved by the Ground Water Bureau, and provided that 
such disposal does not pose a threat to public health or safety. 
This type of disposal i s allowed only within the area of existing 
groundwater contamination. 

6. Disposal of volumes of contaminated water in excess of 2000 
gallons. Such disposal i s allowed only after a "Notice of Intent 
to Discharge" pursuant to Section 1-201 of the Water Quality 
Control Commission (WQCC) Ground Water Regulations has been 
evaluated by the Ground Water Section of the Environmental 
Improvement Division or a " Good-cause Permission to Discharge 
Without a Discharge Plan" has been approved by the Bureau Chief 
of the Ground Water Bureau, EID pursuant to Section 3-106.B. of 
the WQCC Ground Water Regulations. 

7. Disposal of recovered petroleum fuel i s never allowed on 
s i t e . All petroleum products must be removed from the site and 
taken to an approved recycling f a c i l i t y . 
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TRANSMITTAL SHEET lOOPG 

T ° : Ground Water Bureau, EID 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

D a , e May 27, 1988 

Your Order No. 

Attention: Mr. B i l l Olsen 
Water Resource Special ist 

Subject: 
Maverik Refinery and Tank Farm 
Kirtl a n d , New Mexico 

Our Job No. 

14819-005-31 

We are sending you via U.S. Mail 

TW»=ta 
These are < o r Y o u r review 

the following Report: 

ADDENDUM TO 
PHASE I HYDROGEOLOGIC EVALUATION 
MAVERIK REFINERY AND TANK FARM 
KIRTLAND, NEW MEXICO 
FOR MAVERIK COUNTRY STORES, INC. 
dated June 1988 

No. of copies submitted: 2 

Copies to: Mr. Vincent J . Memmott (rev. page 12) 
Mr. Will iam Cal l (rev. page 12) 
P.F.Olsen Dames & Moore 

By ~7£>V W 

T. D. Vandell 

114.6 
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DAMES & MOORE 
EAST BROADWAY. yViTti ;0C. SALT LAKE < .Tl \ . V I AH >4 Hi-2480 (SOI) S21-l>: 

March 25, 1988 

Mr. B i l l Olsen 
Water Resource Specialist 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

WAR 28 ) m 

SKOUND WATER/HAZARDOUS WASTE 
BUREAU 

Dear B i l l : 

Enclosed is a copy of the proposed work plan for the Phase 
I I Hydrogeologic Investigation at Maverik Country Stores, Inc. Re­
finery tank farm in Kirtland, New Mexico. 

The Phase I I f i e l d work is scheduled to begin in mid-April 
1988 in order to complete the Phase I I work and report by mid-June 
1988, as agreed to. 

Your expediency in reviewing this proposed work plan is ap­
preciated. I f you have any questions, please do not hesitate to 
contact me. 

Very truly yours, 

TDV:si 
cc: William Call 

Vince Memmott 
Terry Vandell 
P. Casey Knapp, NM EID 

DAMES & MOORE 

Peter F. Olsen 
Associate 

ifFICES WORLDVi'IPE 
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NEW MEXICO 

HEALTH AND ENVIRONMENT 

Post Office Box 968 

Santa Fe, New Mexico 87504-0968 

GARREY CARUTHERS 

Governor 

LARRY GORDON 

Secretary 

CARLA L.MUTH 

Deputy Secretary 

DEPARTMENT 

March 10, 1988 

Will iam Call 
President Maverick Country Stores, Inc. 
1431 South 1800 West 
P.O. Box 26 
Woods Cross, UT 84087 

Subject: Product seepage into the Westside Irrigation Ditch, Cariboe Refinery, Kirt land, 
NM. 

Dear Mr. Call: 

On March 9, 1988 Len Murray and Casey Napp of the Farmington EID District Office, 
observed free f loat ing product in the Westside Irrigation Ditch adjacent to the CariboXc 
Refinery in Kirtland, NM. The District off ice personnel have stated tha t the ditch 
contains 1/2 foot of water and currently receives no irr igation water but acts, as drain 
for shallow ground water. In the ditch they observed discontinuous patches of oil 
f loat ing on the surface of the water in the vicinity of the CariboK^tank farm. Similar 
observations of free product seeping into the ditch f rom the tank farm have also been 
made by Dames and Moore in the February, 1988 Phase I Hydrogeologic Evaluation 
Maverick Refinery and Tank Farm, Kirt land, NM. For Maverick Country Stores, Inc. 

During their site visit the District personnel also taked w i th Virginia Murray, an# 
adjacent landowner, who stated that occasionally the ditch overf lows dur ing the 
irrigation season onto her property leaving a oily residue on the ground surface. She 
has stated that the most recent overf low occurred during the summer 1987 irr igation 
season. 

As this irrigation ditch system is a direct conduit to the nearby San Juan River, the EID 
staff is quite concerned as to the potential of contaminating a major surface water 
system wi th free f loat ing product as wel l as g round surface con tamina t ion f rom 
overflows of the Westside Irrigation Ditch. When this ditch system comes on line for 
the 1988 irrigation season the EID sees free product discharge into the ditch as-pcnsons 
a threat to the health and environment of downstream water users. f ^ s Ac 

iEIIJAI .ii I.U 



Based on this the EID requests that you provide within two (2) weeks written 
notification regarding steps to be taken to contain remove or mitigate any damaqe 
caused by free product discharging to the Westside Irrigation Ditch. If you have anv 
questions please feel free to call me at 827-2899. 

Sincerely, 

William Olson 
Hydrologist 
Ground Water Bureau 

WO/pv 

cc: Peter F. Olsen, Dames & Moore, Salt Lake City Office 
David Tomko, EID Farmington Office 
Jennifer Pruett, Office of General Counsel 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-̂ 255 

March 1, 1988 

Mr. B i l l Olsen 
Water Resource Specialist 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

I 

Phase I 
Hydrogeologic Evaluation 
Maverik Refinery And Tank Farm 
Kir t l a n d , New Mexico 
February 1988 
For Maverik Country Stores, Inc. 

Dear Mr. Olsen: 

As agreed to i n the January 8, 1988 l e t t e r to EID from William Call, 
President, Maverik Country Stores, Inc., enclosed are two copies of the Phase 
I Hydrogeologic Evaluation, Maverik Refinery And Tank Farm, Kirt l a n d , New 
Mexico (February 1988). 

I f you have any questions during your review of the report, please do not 
hesitate to contact either myself or Terry Vandell at (801) 521-9255. 

We appreciate your time i n reviewing this report and are looking forward 
to working with you on the Phase I I study. 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

PFO/fl 

cc: Mr. William Call 
Mr. Vince Memmott 

iTMiHreriiannrrffTMis^ 

OFFICES WORLDWIDE 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

Mr. Len Murray 
New Mexico EID 
724 West Animas 
Farmington, New Mexico 87401 

Dear Mr. Murray: 

As per our telephone conversation of January 22, 1988, enclosed 
are a map and eight (8) s i t e descriptions for the private wells which 
you sampled i n A p r i l and May of 1987. I could not locate seven of them 
on our map. Could you please indicate for these seven sites the approxi­
mate distances from the county road shaded on the enclosed map, and 
ve r i f y the location of s i t e 9. 

Thank you for your time and e f f o r t i n completing t h i s work. 

January 25, 1988 

JAN 2 91988 

Water Quality Sample Site Locations 
Maverik Country Stores, Inc. 
Ki r t l a n d , New Mexico Site 

Sincerely, 

DAMES & MOORE 

Terry D. Vandell 
cc: Bruce Frederik w/out enc. 

Pete Olsen " " 

OFFICES WORLDWIDE 
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January 8, 1988 

MAVERIK COUNTRY STORES,: INC. 
1431 South 1800 West 

P.O. Box 26 / Woods Cross, UT 84087 

Mr. Bruce Frederick 
Water Resource Specialist I I 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Response to EID December 28, 1987 
Letter Concerning Maverik Country 
Stores Kirtland Refinery Investiga­
tion and 1988 Work Plan 

Dear Mr. Frederick: 

This i s i n response to your referenced l e t t e r and sets forth changes to 
the planned a c t i v i t i e s and dates contained therein as verbally agreed to dur­
ing a telephone conversation on January 7 ,| 1988 
Olsen and Ms. Terry Vandell of Dames & Moore. 

between yourself and Mr. Peter 

During that telephone conversation, the high impact of the i r r i g a t i o n 
canals, (especially the Westside I r r i g a t i o n Canal, which is a l a t e r a l of the 
Fanners' Mutual I r r i g a t i o n Canal), on ground water quality in the Kirtland 
Refinery area, was discussed. This impact relates to ground water recharge 
from the canals and the effect this may have on contaminant levels observed i n 
the ground water and the surface waters. Water is turned into the Farmers' 
Mutual Canal on March 1 and is turned o f f on December 1. Water is t y p i c a l l y 

I present i n the Westside Canal from about A p r i l 1 to November 1. In 1987 , 
water was turned o f f i n the Westside Canal about October 29, approximately two 

j. weeks pri o r to collection of the f i r s t round of ground water and surface water 
j samples i n mid-November. As a resu l t , while contaminant levels in the surface 
: water samples may r e f l e c t "worst case" conditions (since the only water pre­
sent i n the Westside ditch was from ground water discharge), the contaminant 
levels i n the ground water samples may r e f l e c t somewhat diluted conditions 
accompanying the high water table resulting from several months of recharge 

' from the i r r i g a t i o n canals. 

I t was suggested by Dames & Moore that, rather than sample wells on a 
j quarterly basis i n Order to assess seasonal'fcluctuations in contaminant con­
centrations, i t would be more appropriate to conduct sampling at times during 
the year- corresponding to major changes i n i r r i g a t i o n canal flow. I t was 

| agreed to postpone the sampling planned for early January 1988 u n t i l mid-March 
1988 shortly before water is turned into the Westside Canal. At this time, 
there w i l l " have been no ground water recharge from the canal for about 4-1/2 
months; th i s w i l l probably have reduced the water table in the area and the 
samples should r e f l e c t contaminant concentrations least affected by d i l u t i o n . 



Mr. Bruce Frederick - 2 January 8, 1988 

The samples taken at this time w i l l be analyzed for the same comprehensive 
l i s t of parameters as were the November 1987 samples; 

I t was also agreed that another round of sampling w i l l be conducted near 
the end of the i r r i g a t i o n season shortly before water is turned o f f i n the 
Westside Canal. This w i l l take place during tbe f i r s t half of October 1988. 
During this sampling event, the number of wells sampled and the analytes w i l l 
be reduced. The sites sampled w i l l be restricted primarily to those where 
contaminants have been detected i n previous sampling rounds and the analytes 
w i l l be restrict e d to the v o l a t i l e organics, the only contaminants thus far 
detected. We understand that NMEID w i l l be taking s p l i t samples from wells 
during the March 1988 sampling event and w i l l be analyzing these for organic 

also in the base/neutral 
detected i n these other 

contaminants not only i n the v o l a t i l e fraction! but 
and acid fractions. I f refinery contaminants are 
fractions by NMEID, the October 1988 samples w i l l also be analyzed by Maverik 
for these constituents. . 

The change i n sampling schedule necessitates a change i n the reporting 
schedule proposed i n your December 28, 1987 l e t t e r . I t was agreed that rather 
than submit a Phase I report on March 30, 1988 which would include a l l hydro-
geologic information including the results of both the November 1987 and 
January 1988 samplings, a report w i l l be submitted on March 1, 1988 which w i l l 
include a l l hydrogeologic information but w i l l include only the results of the 
November 1987 sampling. A "Phase I Addendum Report" w i l l be submitted by 
June 1, 1988, which w i l l present the results of the March 1988 sampling, com­
pare these with the November 1987 sampling results, and make any revisions to 
the conclusions as are necessary. We anticipate that the March 1988 NMEID 
sampling results w i l l be made available to us prior to June 1 so that these 
can be compared, evaluated and included iri the report. 

Results of the October 1988 sampling w i l l be presented i n a separate 
report submitted two months after sample collection (mid-December 1988). 

In order to allow mere time for on-site a c t i v i t i e s , i t was agreed that 
the Phase I I proposal w i l l be submitted by April 1, 1988 rather than by A p r i l 
15, 1988 as suggested in your l e t t e r . 

A l l of the preceding discussion is i n response to Items 1 through 4 of 
your l e t t e r . With regard to the remaining items, we are not i n disagreement 
with the issues or dates. The results of the Phase I I investigation w i l l be 
submitted to NMEID by June 15, 1988 (Item 5). I f the results of the Phase I 
and Phase I I investigations indicate that ground water and/or s o i l remedia­
tion ;are necessary, an appropriate remedial plan w i l l be developed and sub­
mitted i n written form to NMEID by July 15, 1988 (Item 6). Negotiations to 
arrive at long-term solutions should, as you have stated, be considered only 
after the NMEID has reviewed a l l of the data, reports and proposals submitted 
by Maverik. Setting a date of August 15, 1988 to discuss the f i n a l results 
of the Phase I and I I work and recommendations appears to be appropriate 
(Item 7). 



Mr. Bruce Frederick - 3 January 8, 1988 

An attached project milestone chart which incorporates the agreed changes 
places the a c t i v i t i e s and dates referred to in perspective. 

We appreciate NMEID's cooperation and look forward to a continuance of 
same during 1988 i n order to further define and to resolve i n a mutually 
agreeable manner the issues at the Kirtland refinery s i t e . 

Sincerely, 

MAVERIK COUNTRY STORES. INC. 

William Call 
President 
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HEALTH >«> ENVIRONMENT 
:ePAAT>«£NT 

OFFICE OF GENERAL CCSMSEL 
P O S E C f f i e a B o x 9 6 B 

Sanca Fe. N a w M e x i c o 3 7 5 0 4 - 0 3 6 3 

(505)827-2990 
S e c r e t a r y 

3 a o u : v 5 e c r a c a r 

CONFIDENTIAL 
SUBJECT TO ATTORNEY CLIENT 

PRIVILEGE 

MEMORANDUM 

TO: Bruce Gallaher 
Ground Water Technica l Support Sect ion 

FROM: J e n n i f e r J . P rue t t , Ass i s t an t General Couns 
O f f i c e of General Counsel 

DATE: December 29, 1987 

SUBJECT: CARIBOU REFINERY - KIRTLAND NEW MEXICO 
(MAVERICK COUNTRY STORES) 

Technica l s t a f f r e c e n t l y met w i t h Caribou r ep resen ta t ives and 
consu l tan t s t o discuss t h e s ta tus o f t h i s case and plans f o r 
remedia t ion . Caribou's i n i t i a l i n v e s t i g a t i o n i nd i ca t e s t h a t 
contamination at the site may not be as severe as EID had feared. S ta f f 
agreed with Caribou on a long-term investigation schedule which should 
oolminate in Caribou delivering, t o EID a comprehensive invest igat ion 
report i n late summer 1988. EID has agreed to delay negotiation of any 
settlement agreement u n t i l tha t time. As the requirements of t h i s 
project fo r the next 7-9 months w i l l be purely technical, I am r e f e r r i n g 
the case back t o t h e Bureau. 

I f next year you decide t ha t you wish t o nego t ia te a se t t lement 
agreement, or i f the case again requires lega l assistance, please f e e l 
f r e e t o send a new Request f o r Legal Services . 

JJP:dmv 

cc: R i c h a r d M i t z e l f e l t , Chief , Ground Water Bureau 
f ^ ^ ^ ^ j ^ ^ ^ ^ ^ ^ ^ f Ground Water Bureau 
Dennis McQui l lan , Ground Water Bureau 
Louis W. Rose, Deputy General Counsel 

E Q U A L O P t a a P T U N I T Y E M P L O Y E R 
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NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

Post Office Box 968 
Santa Fe, New Mexico 87504-0968 

ENVIRONMENTAL IMPROVEMENT DIVISION 

Michael J. Burkhart 
Director 

G A R R E Y C A R R U T H E R S 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

December 28, 1987 

William Call, President 
Maverick Country Stores 
P.O. Box 457 
Afton, Wyoming 83110 

RE: Caribou Refinery Investigation and Cleanup. 

Dear Mr. Call: 

I would like to summarize the main argeements reached during the 12/15/87 
meeting between the Environmental Improvement Division(EID), Maverick 
Country Stores, and Dames and Moore. In the summary below I have also 
included several dates that EID proposes, to insure that work at the 
refinery progresses in a timely manner. 

The main agreements reached at our meeting were: 

1) The work completed thus far, including the projected early January 
sampling, will be considered as Phase I of the hydrogeologic investi­
gation. 

2) A written report containing all data and conclusions generated 
from the Phase I investigation will be submitted to the EID for 
review by March 30, 1988. 

3) Maverick will continue to periodically monitor wells in the area 
in order to assess seasonal fluctuations of contaminant concentrations 
in the ground water. EID proposes that Maverick sample wells in 
the area or. a quarterly basis. The duration of this quarterly 
sampling will depend on data generated from future activities at 
the site. 

4) Maverick will submit a proposal for the Phase I I hydrogeologic 
investigation in Spring, 1988. EID proposes that this date be 
set at April 15, 1988. The proposal will describe in detail the 
work proposed to define the areal and vertical extent of soil con­
tamination at the refinery, and the potential for such soil contami­
nation to act as a continued source of ground-water contamination. 

5) The data and conclusions generated from the Phase I I investigation 
will be submitted in a written report to EID for review in late-Spring, 
1988. EID proposes that this date be set at June 15, 1988. 

EQUAL OPPORTUNITY EMPLOYER 

! H i > i S n « 5 F l K i i n i F I i n " 7 ^ * «;«if" »u".i«"" •"• i>•..uft: 



William Call 
December 28, 1988 
Page 2 

6) Incorporating information gathered from the Phase I and I I investigation 
Maverick will submit to EID for review a proposal for ground water 
and/or soil remediation at the site in mid- to late-Summer, 1988. 
EID proposes that this date be set at July 15, 1988. 

7) EID and Maverick will begin negotiating a long-term solution in 
mid- to late-Summer, 1988. EID proposes that these negotiations 
begin by August 15, 1988, presumably after EID reviews the written 
reports and proposals submitted by Maverick. 

A word about EID report review procedures is in order. Written reports 
will be reviewed by EID within 15 days of EID's receipt of the report. 
Within this time, EID will either approve the report or notify Maverick, 
in writing, of the inadaquacies of the material. Within 30 days of 
such a notice of inadaquacy, Maverick should modify the report and 
submit i t to EID for review and written approval or disapproval. Proposal 
review will follow the same procedure as report review. 

Please examine the material in this letter, especially the dates, and 
notify EID in writing within 10 days as to your agreement or disagreement. 
Obviously the dates mentioned above are subject to change as new data 
comes in. 

EID appreciates Maverick's continued cooperation. 

Sincerely, 

cc: T.D. Vandell, Dames & Moore, Salt Lake City Office 
Vincent J. Memmott, V. J. Engineering 
Stuart Castle, Drinking Water Section 
Steve Cary, Superfund Section 
David Tomko, EID Farmington Office 
EID District I Office 
Dave Boyer, OCD / 
Jennifer Pruett,'Office of General Counsel 

Bruce Frederick 
Water Resource Specialist I I 
Ground Water Bureau 

BF/bf 



December 10, 1987 

DEC 11 1987 

Mr. Bruce Frederick 
Water Resource Specialist I I 
Ground Water Bureau, EID 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Bruce: 

As per your wr i t t e n request of November 25, 1987 to B i l l C a l l , enclosed 
is a Progress Report which includes data and a preliminary evaluation of these 
data. 

Specifically, the report includes: 

1. A summary of the f i e l d and laboratory work completed to date, and 

2. Seven plates which summarize the preliminary evaluations and which 
show the study area and sample sit e s , the TRC soil-water-gas survey 
results, the laboratory DCA levels, the surface water elevation 
levels and ground water level contours and on-site and o f f - s i t e 
geologic cross sections. 

We appreciate your review of this report prior to the December 15, 1987 
meeting. I f you have any questions, please do not hesitate to contact me at 

Re: Maverik Country Stores, Inc., 
Kir t l a n d , New Mexico: 
Refinery Preliminary Hydrogeologic 

Evaluation 

(801)521-9255. 

Sincerely, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

PF0/£1 

cc: Mr. B i l l Call 
Mr. Vince Memmott 
Ms. T. D. Vandell 
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DAMES & MOORE 
SALT LAKE CITY, UTAH 

December 10, 1987 
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SUMMARY 

This progress report presents preliminary data evaluations for the on­
going hydrogeologic study at the Maverik Refinery and Tank Farm, Kirtland, New 
Mexico. Hydrogeologic and hydrologic conditions are being evaluated both on-
si t e and o f f - s i t e approximately 0.7 miles from the refinery property boun­
daries. The general site location map and detailed plot plan showing the 
monitor wells, private wells, well points, borehole, geologic cross sections 
and the TRC sample locations are included on Plate 1. 

This study has been authorized by Maverik Country Stores, Inc. following 
preliminary studies by the Federal EPA and the New Mexico Environmental Im­
provement Division (EID). The EID, i n a l e t t e r to Maverik dated December 31, 
1986, concluded from these studies that past refinery operations resulted in 
contamination of private water wells and surface waters southwest of the 
Maverik Refinery Tank Farm. 

Dames & Moore f i r s t conducted an extensive visual site inspection of the 
Tank Farm and Refinery areas. Current surface conditions as well as previous 
s p i l l s and leaks indicated that the source of the ground water contamination 
was from the Tank Farm, and primarily from the southwestern bermed area. 

To v e r i f y the source and to define the direction and l a t e r a l and v e r t i c a l 
extent of the contaminant movement, the following f i e l d work was conducted: 

1. A soil-gas, soil-water and surface water evaluation was conducted 
by Tracer Research Corporation (Plate 2). 

2. Thirteen monitor wells, five well points and a deep borehole were 
completed (Plate 1). 

3. Thirteen monitor wells, three existing wells and six surface water 
sites were sampled once in November 1987, and w i l l be sampled again 
in December 1987, or January 1988, and analyzed for v o l a t i l e orga­
nics, t o t a l organic lead and specified cations. 

4. Water level elevation data have been obtained at nearby private 
water wells, monitor wells and well points and surface water sites 
(Plate 4). 

5. A 9-hour aquifer pumping test was conducted on the ri v e r channel 
a l l u v i a l gravel aquifer. 

The preliminary data evaluation completed to date has consisted of: 

1. Evaluation of a l l existing EPA and EID water quality data and the 
results of the TRC survey, in order to optimally locate the 13 moni­
tor well d r i l l sites (Plate 2). 

2. Evaluation of the subsurface geology with respect to the hydraulic 
characteristcs, water level elevations and water quality, to define 
the direction and rate of movement of the ground water and contami­
nants (Plates 3-7). 



3. Evaluation of surface water flows and quality to better define con­
taminant movement to the i r r i g a t i o n and drainage ditches, and the 
influence of these surface water diversion structures on the ground 
water flow dir e c t i o n . 

During the course of our study, in early November 1987, Dames & Moore 
discovered fuel o i l along the west side i r r i g a t i o n ditch as well as along the 
adjacent drainage ditch. Maverik implemented immediate clean-up measures 
after being n o t i f i e d of this s i t u a t i o n . A series of absorbent pads were 
placed along the ditch to intercept the fuel o i l product which was evidently 
moving o f f s i t e from the southwest corner of the Tank Farm area i n a major 
ground water discharge area. 

This progress report was prepared upon completion of the Round 1 f i e l d 
sampling and preliminary laboratory data evaluation. 

The f i n a l report, scheduled for completion i n March 1988, w i l l include 
a l l of the data collected and a f i n a l data evaluation, Round 2 water quality 
laboratory data results, as well as a discussion of the significance of the 
contamination and general recommendations for further remediation, i f needed. 



PRELIMINARY CONCLUSIONS 

Based on the hydrogeologic and water quality data currently available for 
the Maverik Refinery and Tank Farm i n Kirt l a n d , New Mexico, the following pre­
liminary conclusions have been reached: 

1. Ground water contamination of the shallow a l l u v i a l aquifer and west-
side i r r i g a t i o n ditch has occurred over an area approximately 600-
feet wide i n an east-west direction and 1,500-feet long in a north-
south direction. The contaminant plume is restric t e d to the highly 
permeable subsurface r i v e r channel deposits that trend northeast to 
southwest to the San Juan River. 

2. Based on the laboratory water quality data currently available, the 
contaminants present on site include xylene, toluene, ethylbenzene, 
1,2-dichloroethane, benzene and trace amounts of t o t a l organic lead. 

Concentrations of the contaminants are elevated on site at the tank 
farm and to the southwest of the tank farm, in the west-side i r r i g a ­
tion ditch, i n the ground water i n the adjacent f i e l d and to the 
southwest toward the San Juan River. Elevated levels of con­
taminants, when detected i n o f f - s i t e wells, are at or j u s t barely 
exceed allowable drinking water concentration levels ( r e f . EID 
report, October 7, 1987). The 1,2 DCA concentrations obtained 
from the preliminary TRC survey are not comparable to the actual 
concentrations measured for the water samples in the laboratory 
(Plates 2 and 3). 

3. The contaminant source area appears to be the tank farm, s p e c i f i ­
c a l l y the southern part, between the largest tank to the south, and 
the two smaller tanks to the north (Plate 1). 

4. The direction of ground water flow is to the south-southwest toward 
the San Juan River. The ground water flow velocity i n the coarse 
r i v e r channel a l l u v i a l deposits has been estimated to be about 3 
ft/day, based on a hydraulic gradient of 0.01 f t / f t , a hydraulic 
conductivity of 100 ft/day and an effective porosity of 0.3. 

5. As a result of the coarse subsurface river channel deposits consis­
tin g of sands, gravels and some cobbles, contaminants from the 
Kirtland Tank Farm have migrated through this aquifer o f f - s i t e to 
the southwest. 

As a result of the high permeability of this aquifer and large volumes of 
water moving through this aquifer, the aquifer tends to be flushed out quite 
quickly. This results i n very low levels of contaminants observed in the 
downgradient monitor wells and i n particular the private water wells, which 
were generally d r i l l e d to a depth of 20 feet and probably open throughout the 
saturated zone. 



SCOPE OF WORK 

The t o t a l project scope of work to be completed by Dames & Moore was 
approved by the EID (May 11 , 1987 ). To date, the following work tasks have 
been performed: 

TASK I - FIELD INVESTIGATIONS 

o Fifteen soil-gas, 21 soil-water and 2 surface water samples were 
analyzed by Tracer Research Corporation (TRC), to evaluate the rela­
tive concentrations of nine v o l a t i l e organic compounds, both on-site 
and o f f - s i t e . 

o Five shallow (3-foot long, No. 10-slot size) galvanized steel well 
points were driven i n key locations for additional water level ele­
vation data. 

o Twelve 2-inch diameter PVC cased and one 2-inch stainless steel 
drive point water quality monitor wells and one deep boring were 
completed at c r i t i c a l locations. The wells were d r i l l e d with an 
air- r o t a r y casing driver d r i l l r i g , using l i t t l e or no water. D r i l l 
cuttings were logged and cuttings from three of the contaminated 
wells on site were tested for potential c l a s s i f i c a t i o n as RCRA 
hazardous waste. Five of the 13 monitor wells were completed on 
s i t e . 

o One aquifer pumping test and 12 slug tests were performed on the 
monitor wells. 

o A si t e investigation of surface waters, on-site and o f f - s i t e , to 
visua l l y inspect for o i l refinery product was conducted. As a re­
s u l t , two additional surface water sample sites were added to the 
ori g i n a l water quality sampling program. 

o One round of comprehensive water quality sampling was conducted i n 
mid-November 1987. A t o t a l of 13 monitor wells, 2 private wells, 
one on-site 8-inch diameter, steel-cased well and 6 surface water 
sites were sampled. Water quality samples from the wells were 
obtained with a teflon bailer. Field pH, specific conductance and 
temperature were analyzed i n the f i e l d (Table 2). A t r i p blank, a 
field-equipment blank and a duplicate sample were also included as 
part of the QA program. 

o A private water well inventory was completed, water levels measured 
and those wells without pumps were depth sounded (Table 1). 
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o The monitor wells, 6 surface water sites and 27 private water wells 
were surveyed by San Juan Engineers, a licensed surveyor from 
Farmington, New Mexico. 

TASK I I - LABORATORY INVESTIGATIONS 

o Rocky Mountain Analytical Laboratory (RMAL) a division of ENSECO, 
Incorporated, a well known multi-state c e r t i f i e d and EPA Contract 
Laboratory Program laboratory, analyzed the water quality samples 
for those constituents l i s t e d in Table 2. A l l of the sample bot­
t l e s , preservatives, sample bottle labels, sampling instructions and 
chain-of-custody forms were sent d i r e c t l y to the sit e from RMAL. 
Samples were collected and sent for next day delivery to RMAL via 
Federal Express, where they were logged i n immediately, stored and 
analyzed according to EPA procedures. 

o D r i l l cuttings from the contaminated on-site monitor wells 10, 11 
and 12 were sent to RMAL to evaluate their hazardous characteris­
t i c s . 

TASK I I I - PRELIMINARY DATA EVALUATIONS 

o Evaluated the TRC soil-gas and soil-water data in conjunction with 
the existing water quality data obtained by the EPA and the EID, for 
optimizing the locations of the 13 monitor wells with respect to 
defining subsurface contamination (Plate 2). 

o Evaluated the subsurface geology at the 13 monitor wells and one 
deep borehole, and the water quality data from these 13 monitor 
wells, surface water sites and private well sites to define the ver­
t i c a l and l a t e r a l extent of ground water contamination, both on-site 
and o f f - s i t e (Plates 5-7). 

o Evaluated the water level elevation, aquifer pump test and slug test 
data to define the direction and rate of movement of the ground 
water i n the study area (Plate 4). 

o Prepared this progress report. 
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TABLE 1 WATER LEVEL ELEVATION DATA^1) 

(Maverik Country Stores, Inc., K i r t l a n d , New Mexico) 

Sice Designation 

Surface Water Sites 

Westside I r r i g a t i o n Ditch 

Staff Gauge 1 
Staff Gauge 2 
Staff Gauge 3 
Staff Gauge 4 

Depth t o ^ 1 ) 
Water 
From 

Measuring 
Point 

( f t ) 

3.90 
0.90 
2.70 
2.83 

Measuring 
Point 

Elevation 
( f t ) 

5194.65 
5186.60 
5186.22 
5171.59 

Water Level 
Elevation 

( f t ) 

5184.59 
5183.45 
5167.59 

Ground 
Surface 

Elevation 
( f t ) 

Well Depth 
From 

Ground 
Surface 
( f t ) 

San Juan Rivgr 

Staff Gauge 5 3.70 

tor Well Sites Steel PVC 
Casing Casing 

MW-1 8.15 5207.79 5207.24 5199 09 5205.75 21 5 
MW-2 3.85 5197.10 5196.93 5193 U8 5195.25 15 
MW-3 (steel) 3.40 5183.00 5181.46 5179 6 5181.06 14 5 
MW-4 (steel) 6.71 5178.41 5177.10 5171.7 5176.14 15 
MW-5 5.72 5175.62 5175.09 5169 37 5173.67 15 
MW-6 4.37 5176.40 5176.01 5172 03 5174.23 15 5 
MW-7 (steel) 5.13 5183.71 5182.84 5178 58 5181.73 15 
MW-8 4.09 5186.00 5185.87 5181 78 5184.02 15 
MW-9 2.51 5191.39 5191.22 5188 71 5189.53 15 
MW-10 2.70 5189.80 5189.30 5186 6 5187.47 12 5 
MW-1 1 5.89 5197.26 5197.15 5191 26 5194.97 33 
MW-1 2 4.86 5196.66 5196.19 5191 33 5194.80 12 
MW-1 3 0.34 5187.76 N.A. 5187 42 5187.56 5 
W-3 5.10 5196.40 N.A. 5191 30 5194.62 21 

Well Drive Point Sites 

WP1 
WP 2 
WP3 
WP4 
WP 5 

3.65") 
3.0 <2) 
1.36 
0.34 

5175.61 
5173.43 
5180.92 
5193.19 
5189.54 

5169.78 
5177.92 
5191.83 
5189.20 

5175.07 
5173.30 
5180.79 
5193.11 
5189.23 

Private Wells (Inventoried) 

William Walker 
E.M. Jackson (House) 

(Field) 
H. Smouse 
M. Stone 
J. Bloomfield 
V. Murray (Corral) 

(House) 
R. Ball 
A. Jackson 
R. Jackson (Field) 
R. Housh 
R. Neff 
P. Pickard (Shed) 

(House) 
R. Eshome 
G. Nelson 
E. Mclemore 
E. Grey 
I . Hull 
C. Curley 
R. Madrid 
W. York 
C. H i l l 
D . P i1che r 
D. Howell 
R. Tracey 
V. Lucero 

No Access 
4.0 
3.5 
No Access 
No Access 
8.06 
3.2 
3.55 
2.33 
No Access 
4.95 
No Access 
5.22 
9.25 

6.65 
7.50 
1.59 
No Access 
4.49 
4.68 
8.23 
8.80 
6.40 
6.61 
8.18 
1.63 
7.33 

5177.21 
5175.73 5171.73 
5175.85 5172.35 

(Build. Locked) 

5188.10 
5191.69 

5184.73 
5177.12 
5178.02 

5179.53 
5180.14 
5180.15 
5179.76 
5178.40 
5186.15 

5194.32 
5199.95 
5208.89 
5206.05 
5202.54 
5201.51 
5204.53 
5190.32 
5200.16 

5180.04 
5188.49 

5182.40 

5173.07 

5174.31 
5170.89 

5173.11 
5170.90 
5184.56 

5189.83 
5195.27 
5200.66 
5197.25 
5196.14 
5194.90 
5196.35 
5188.69 
5192.83 

40 
30.7 
40 

25 
20 
18.5 
58.8 

12.7 

20.2 
17.3 

12.5 
19.7 
17.7 

15.2 
23.0 
34.9 
21.6 
21.0 
25.8 
24.1 
21.0 
34.6 

(1) Measured November 22 - 27, 1987, except where footnote (2) designated 
(2) Measured October 30, 1987 



TABLE 2 FIELD WATER QUALITY DATA^) 

(Maverik Country Stores, Inc., K i r t l a n d , New Mexico) 

Sample Site Designation 
Conduc t i v i ty 
(umhos/cm) 

Temperature 
°C 

Flow 
CFS 

Ground Water 

MW-1 400 9.64 15.3 - No o i l or sheen noted in glass bailer 
MW-2 1,100 7.75 14.2 - No o i l or sheen noted in glass bailer 
MW-3 1 ,080 7.78 12.0 - No o i l or sheen noted in glass bailer 
MW-4 1 ,510 7.46 14.1 - No o i l or sheen noted in glass bailer 
MW-5 1 ,310 7.85 15.5 - No o i l or sheen noted in glass bai ler 
MW-6 1,880 7.51 12.1 - No o i l or sheen noted in glass bailer 
MW-7 1,060 7.66 13.5 - No o i l or sheen noted in glass bailer 
MW-3 1,060 7.41 14.8 - No o i l or sheen noted in glass bailer 
MW-9 1,400 7.11 13.3 - No o i l or sheen noted in glass bailer 
MW-10 1,280 7.66 12.5 - No o i l or sheen noted in glass bailer 
MW- 11 1,050 7.85 14.5 - No o i l or sheen noted in glass bailer 
MW-1 2 1,510 6.74 17.0 - Yellow floaters odori ferous 
MW-1 3 2,300 8.14 8.1 - Yellow floaters no odor multi -

colored sheen 
Ball Well 3,500 7.96 14.3 - No o i l or sheen noted in glass bailer 
V. Murray Well 700 8.06 12.9 - No o i l or sheen noted in glass bailer 

Surface Water 

SW-1 Farmers Mutual I r r i g a ­
tion Ditch (Upgradient) 280 

SW-2 West I r r i g a t i o n Ditch 
(at Hwy 489) 1,080 

SW-3 West I r r i g a t i o n Ditch 
(Downgradient) 1,210 

SW-4 West I r r i g a t i o n Ditch 
(Across from Tank Farm) 565 

SW-5 West I r r i g a t i o n Ditch 
(Across from Tank Farm) 

8.5 

7.60 

8.05 

7.28 

6.5 

10.0 

6.8 

7.8 

1,125 Metered 

Upper surface layer too contami­
nated to lower probes through 

SW-6 V. Murray's Ditch 
(West of Tank Farm) 3,080 7.28 14.2 

<5 gpm Estimated 

5 gpm Estimated 

<5 gpm Estimated 

<5 gpm Estimated 

<2 gpm Estimated 

Measured in November 1987 
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TABLE 2 

LABORATORY WATER QUALITY PARAMETERS 

HALOGENATED VOLATILE ORGANICS 

EPA METHOD 601 

Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Dibromochloromethane 
Bromodichloromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Bromomethane 
Chloromethane 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
trans-1,2-Dichloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl chloride 
1,1,2-Trichloro-

2,2,1-trifluoroethane 
1,2-Dibromoethane (EDB) 

INORGANIC PARAMETERS 

PH 
Specific Conductance @ 25C 
Total Dissolved Solids 
Fluoride 
Chloride 
Nitrate + N i t r i t e as N 
Sulfate 
Total A l k a l i n i t y as CaC03 
Bicarbonate A l k a l i n i t y 
Carbonate A l k a l i n i t y as CaC03 
Ammonia as N 
Total Cations 
Total Anions 
% Difference 

AROMATIC VOLATILE ORGANICS 

EPA METHOD 602 METALS PARAMETERS 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
m-Xylene 
o & p-Xylene(s) 

Calcium 
Iron 
Magnesium 
Potassium 
Sodium 
Total Organic Lead 
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SUMMARY 

This progress report presents preliminary data evaluations for the on­
going hydrogeologic study at the Maverik Refinery and Tank Farm, Kirt l a n d , New 
Mexico. Hydrogeologic and hydrologic conditions are being evaluated both on-
sit e and o f f - s i t e approximately 0.7 miles from the refinery property boun­
daries. The general site location map and detailed plot plan showing the 
monitor wells, private wells, well points, borehole, geologic cross sections 
and the TRC sample locations are included on Plate 1. 

This study has been authorized by Maverik Country Stores, Inc. following 
preliminary studies by the Federal EPA and the New Mexico Environmental Im­
provement Division (EID). The EID, in a l e t t e r to Maverik dated December 31, 
1986, concluded from these studies that past refinery operations resulted in 
contamination of private water wells and surface waters southwest of the 
Maverik Refinery Tank Farm. 

Dames & Moore f i r s t conducted an extensive visual site inspection of the 
Tank Farm and Refinery areas. Current surface conditions as well as previous 
s p i l l s and leaks indicated that the source of the ground water contamination 
was from the Tank Farm, and primarily from the southwestern bermed area. 

To verify the source and to define the direction and l a t e r a l and v e r t i c a l 
extent of the contaminant movement, the following f i e l d work was conducted: 

1. A soil-gas, soil-water and surface water evaluation was conducted 
by Tracer Research Corporation (Plate 2). 

2. Thirteen monitor wells, five well points and a deep borehole were 
completed (Plate 1). 

3. Thirteen monitor wells,^three existing wells^and six surface water 
sites were sampled once in November 1987, ancr w i l l be sampled again 
in December 1987, or January 1988,^ and analyzed for v o l a t i l e orga­
nics, total organic lead and specified cations. 

4. Water level elevation data have been obtained at nearby private 
water wells, monitor wells and well points and surface water sites 
(Plate 4). 

5. A 9-hour aquifer pumping test was conducted on the ri v e r channel 
a l l u v i a l gravel aquifer. 

The preliminary data evaluation completed to date has consisted of: 

1. Evaluation of a l l existing EPA and EID water quality data and the 
results of the TRC survey, in order to optimally locate the 13 moni­
tor well d r i l l sites (Plate 2). 

2. Evaluation of the subsurface geology with respect to the hydraulic 
characteristcs, water level elevations and water quality, to define 
the direction and rate of movement of the ground water and contami­
nants (Plates 3-7). 



3. Evaluation of surface water flows and quality to better define con­
taminant movement to the i r r i g a t i o n and drainage ditches, and the 
influence of these surface water diversion structures on the ground 
water flow direction. 

During the course of our study, in early November 1987, Dames & Moore 
discovered fuel o i l alone the west side i r r i g a t i o n ditch as well as along the 

This progress report was prepared upon completion of the Round 1 f i e l d 
sampling and preliminary laboratory data evaluation. 

The f i n a l report, scheduled for completion i n March 1988, w i l l include 
a l l of the data collected and a f i n a l data evaluation, Round 2 water quality 
laboratory data results, as well as a discussion of the significance of the 
contamination and general recommendations for further remediation, i f needed. 
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PRELIMINARY CONCLUSIONS 

Based on the hydrogeologic and water qu a l i t y data currently available for 
the Maverik Refinery and Tank Farm i n K i r t l a n d , New Mexico, the following pre­
liminary conclusions have been reached: 

1. Ground water contamination of the shallow a l l u v i a l aquifer and west-\ 
side i r r i g a t i o n ditch has occurred over an area approximately 

s^yi^^^^^^'^OM^ The contaminant plume is restricted to the highly 
permeable subsurface river channel deposits that trend northeast to 
southwest to the San Juan River. 

2. Based on the laboratory water quality data currently available, the 
contaminants present on site include xylene, toluene, ethylbenzene, 
1 ,2-dichloroethane, benzene and trace amounts of^fcjjjtal organic lead. 

Concentrations of the contaminants are elevated on site at the tank 
farm and to the southwest of the tank farm, in the west-side irriga­
tion ditch, in the ground water in the adjacent field and to the 
southwest toward the San Juan River. Elevated levels of con­
taminants, when detected in off-site wells, are at or just barely 
exceed allowable drinking water concentration levels (ref. EID 

^ report, October 7, 1987). The 1,2 DCA concentrations obtained 
from the preliminary TRC survey are not comparable to the actual 
concentrations measured, for the water samples in the laboratory 
(Plates 2 and 3). . ^ 

/ r / I W f ̂  

The contaminant source area appears to be the tan* farm, s p e c i f i ­
cally the southern part, between the largest tank to the south, and 
the two smaller tanks to the north (Plate 1). 

4. The direction of ground water flow is to the south-southwest toward 
the San Juan River. The ground water flow velocity in the coarse 
river channel a l l u v i a l deposits has been estimated to be about 3 
ft/day, based on a hydraulic gradient of 0_.01 f j : / f t , a_hydraulic 
conductivity of 100 ft/day and an effective porosity of(0.37) 

5. As a result of the coarse subsurface r i v e r channel deposits consis­
ting of sands, gravels and some cobbles, contaminants from the 
Kirtland Tank Farm have migrated through this aquifer o f f - s i t e to 
the southwest. 

As a result of the high permeability of this aquifer and large volumes of 
water moving through this aquifer, the aquifer tends to be flushed out quite 
quickly. This results in very low levels of contaminants observed in the 
downgradient monitor wells and i n particular the private water wells, which 
were generally d r i l l e d to a depth of 20 feet and probably open throughout the 
^saturated zone"j ' 

S - n 
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SCOPE OF WORK 

The t o t a l project scope of work to be completed by Dames & Moore was 
approved by the EID (May 11, 1987). To date, the following work tasks have 
been performed: 

TASK I - FIELD INVESTIGATIONS 

C£it teen s o i l -gas"7̂ t,21 ~~ioTr::wTte"r^ anC-2_Sjuxjac e~) wa te r samples were 
analyzed by Tracer Research Corporation (TRC), to evaluate the rela­
tive concentrations of nine v o l a t i l e organic compounds, both on-site 
and o f f - s i t e . 

Five shallow (3-foot long, No. 10-slot size) galvanized steel well 
points were driven i n key locations for additional water level ele­
vation data. 

CTweTve^ 2-inch diame ter PVfJ^ cased and one 2-inch stainless steel 
drive pointwater quality monitor wells and one deep boring were 
completed at c r i t i c a l locations. The wells were d r i l l e d with an 

(f a i r - r o t a r y casing driver d r i l l rig"! using l i t t l e or no water. D r i l l 
cuttings were logged and cuttings from three of the contaminated 
wells on site were tested for potential c l a s s i f i c a t i o n as RCRA 
hazardous waste. Five of the 13 monitor wells were completed on 
s i t e . 

One aquifer pumping test and 12 slug tests were performed on the 
monitor wells. 

A site investigation of surface waters, on-site and o f f - s i t e , to 
visually inspect for o i l refinery product was conducted. As a re­
su l t , two additional surface water sample sites were added to the 
orig i n a l water quality sampling program. 

One round of comprehensive water quality sampling was conducted in 
mid-November 1987. A t o t a l of 13 monitor wells, 2 private wells, 
one on-site 8-inch diameter, steel-cased well and 6 surface water 
sites were sampled. Water quality samples from the wells were 
obtained with aCTeflon b a i l e r ^ Field pH, specific conductance .and 
temperature were analyzed i n the f i e l d (Table 2). £~A t r i p blankj a 
[field-equipment blank] and a duplicate sample were also included as 
part of the QA program. 

A private water well inventory was completed, water levels measured 
and those wells without pumps were depth sounded (Table 1). 
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o The monitor wells, 6 surface water sites~^xid-21~ii^y.ajt.e^.y^x^ wells 
were surveyed by San Juan Engineers, a licensed surveyor from 
Farmington, New Mexico. 

TASK I I - LABORATORY INVESTIGATIONS 

o Rocky Mountain Analytical Laboratory (RMAL) a division of ENSECO, 
Incorporated, a well known multi-state c e r t i f i e d and EPA Contract 
Laboratory Program laboratory, analyzed the water quality samples 
for those constituents l i s t e d in Table 2. A l l of the sample bot­
t l e s , preservatives, sample bottle labels, sampling instructions and 
chain-of-custody forms were sent d i r e c t l y to the sit e from RMAL. 
Samples were collected and sent for next day delivery to RMAL via 
Federal Express, where they were logged in immediately, stored and 
analyzed according to EPA procedures. 

o D r i l l cuttings from the contaminated on-site monitor wells 10, 11 
and 12 were sent to RMAL to evaluate their hazardous characteris­
t i c s . 

TASK I I I - PRELIMINARY DATA EVALUATIONS 

o Evaluated the TRC soil-gas and soil-water data i n conjunction with 
the existing water quality data obtained by the EPA and the EID, for 
optimizing the locations of the 13 monitor wells with respect to 
defining subsurface contamination (Plate 2). 

o Evaluated the subsurface geology at the 13 monitor wells and one 
deep borehole, and the water quality data from these 13 monitor 
wells, surface water sites and private well sites to define the ver­
t i c a l and l a t e r a l extent of ground water contamination, both on-site 
and o f f - s i t e (Plates 5-7). 

o Evaluated the water level elevation, aquifer pump test and slug test 
data to define the direction and rate of movement of the ground 
water i n the study area (Plate 4). 

o Prepared this progress report. 
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TABLE 1 WATER LEVEL ELEVATION DATA<'> 

(Maverik Country Stores, I n c . , K i r t l a n d , New Hexico) 

Site Designation 

Surface Water Sites 

Westside I r r i g a t i o n Ditch 

S t a f f Gauge 1 
S t a f f Gauge 2 
S t a f f Gauge 3 
S ta f f Gauge 4 

San Juan River 

Depth t o ^ 
Water 
From 

Measuring 
Point 
( f t ) 

3.90 
0.90 
2.70 
2.83 

Measuring 
Point 

Elevation 
( f t ) 

5194.65 
5186.60 
5186.22 
5171.59 

Water Level 
Elevation 

( f t ) 

5184.J59 

5167.59 

Ground 
Surface 

Elevation 
( f t ) 

Well Depth 
From 

Ground 
Surface 
( f t ) 

S t a t t Gauge 5 3.70 

. :or We 11 Sites Steel PVC 
Casing Casing 

MW-1 8.15 5207.79 5207.24 5199.09 
MW-2 3.85 5197.10 5196.93 5193.08 
MW-3 (steel) 3.40 5183.00 5181.46 5179.6 
MW-i (steel) 6.71 5178.41 5177.10 5171.7 
MW-5 5.72 5175.62 5175.09 5169.37 
MW-6 4.37 5176.40 5176.01 5172.03 
MW-7 (steel) 5.13 5183.71 5182.84 5178.58 
MW-o 4.09 5186.00 5185.87 5181.78 
MW-9 2.51 5191.39 5191.22 5188.71 
MW-10 2.70 5189.80 5189.30 5186.6 
MW-: i 5.89 5197.26 5197.15 5191.26 
MW -' 2 4.86 5196.66 5196.19 5191.33 
MW-1 3 0.34 5187.76 N.A. 5187.42 
W-3 5.10 5196.40 N.A. 5191.30 

5205.75 
5195. 25-2. O 
5181.06 l,f < 
5176.14^,4 V 
5173.67 1.Z 
5174.23 Z . 1 -
5181.73-?. 'S-
5184.02/. I * 
5189 . 53 , % 1 -
5187.47 -S^T 
5194.97^-p; 
5194.80 5 
5187.56/'/ 
5194.62 

\ 
21.5^ 
15 ; 
14.5 ! 
15 / 
15 
15.5 • 
15 
15 
15 
12.5 
33 
12 
5 

21 

Wel' Drive Point Sites 

wp; 
WP 2 
WP 3 
WP. 
WP 5 

Private Wells (Inventoried) 

William Walker 
E.M. Jackson (House) 

(Field) 
H. Smouse 
M. S tone 
J . Bloomfield 
V. Murray (Corral) 

(House) 
R. Ball 
A. Jackson 
R. Jackson (Field) 
R. Housh 
R. Neff 
P. Pickard (Shed) 

(House) 
R. Eshome 
G. Nelson 
£. Mclemore 
E. Grey 
I . Hull 
C. Curley 
R. Madrid 
W. York 
C. H i l l 
D. Pi 1cher 
D. Howell 
R. Tracey 
V. Lucero 

3.65(2) 
3.0 (2) 
1.36 
0.34 

No Access 
4.0 
3.5 
No Access 
No Access 
8.06 
3.2 
3.55 
2.33 
No Access 
4.95 
No Access 
5.22 
9.25 

6.65 
7.50 
1.59 
No Access 
4.49 
4.68 
8.23 
8.80 
6.40 
6.61 
8.18 
1.63 
7.33 

5175.61 
5173.43 
5180.92 
5193.19 
5189.54 

5169.78 
5177.92 
5191.83 
5189.20 

5177.21 
5175.73 5171.73 
5175.85 5172.35 

(Bu i ld . Locked) 

5188.10 
5191.69 

5184.73 
5177.12 
5178.02 

5179.53 
5180.14 
5180.15 
5179.76 
5178.40 
5186.15 

5194.32 
5199.95 
5208.89 
5206.05 
5202.54 
5201.51 
5204.53 
5190.32 
5200.16 

5180.04 
5188.49 

5182.40 

5173.07 

5174.31 
5170.89 

5173.11 
5170.90 
5184.56 

5189.83 
5195.27 
5200.66 
5197.25 
5196.14 
5194.90 
5196.35 
5188.69 
5192.83 

5175.07 
5173.30 
5180.79 
5193.11 
5189.23 

40 
30. 
40 

25 
20 
18.5 
58.8 

12.7 

20.2 
17.3 

12.5 
19.7 
17.7 

15.2 
23.0 
34.9 
21.6 
21.0 
25.8 
24.1 
21.0 
34.6 

(1) Measured November 22 - 27, 1987, except where footnote (2) designated 
(2) Measured Occober 30, 1987 



TABLE 2 FIELD WATER QUALITY DATA*') 

(Maverik Country Stores, I n c . , K i r t l s n d , New Mexico) 

Sample Site Designation 

Ground Water 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-1 2 
MW - 1 3 

Conductivi ty 
(umhos/cm) 

Temperature 
•C 

Ball Well 
V. Murray Well 

400 9.64~> 15.3 
1,100 7.75 14.2 
1,080 7.78 , 12.0 
1,510 7.46 14.1 
1,310 7.85 15.5 
1,680 7.51 12.1 
1,060 7.66 13.5 
1,060 7.41 14.8 
1,400 7.11 13.3 
1,280 7.66 12.5 
1,050 7.85 14.5 

'.1., 510... 6.7.4 . —17.0 
r 27300" 8.14 8.1 

3,500 7.96 14.3 
700 B.06 12.9 

Flow 
CFS 
/ 

>No o i l or sheen noted in glass bailer 
-No o i l or sheen noted in glass bai ler 
•No o i l or sheen noted in glass bailer 
No o i l or sheen noted in glass bailer 
No o i l or sheen noted in glass bai le r 
No o i l or sheen noted i n glass bailer 
No o i l or sheen noted i n glass ba i l e r 
No o i l or sheen noted in glass ba i l e r 
No o i l or sheen noted in glass bailer 
No o i l or sheen noted in glass bailer 
No o i l or sheen noted in glass ba i l e r 

"^Yellow f Toa ter s \ odori ferous 
Ye lTov-f Toa t e r a1 , no odor multi 

colored sheen / 
No o i l or sheen'noted in glass bailer 
No o i l or sheen noted in glass bailer 

Surface Water 

SW-J Farmers Mutual I r r i g a ­
t i o n Ditch (Upgradient) 280 

SW-2 West I r r i g a t i o n Ditch 
(at Hwy 489) 1,080 

SW-3 West I r r i g a t i o n Ditch 
(Downgradient) 1,210 

SW-4 West I r r i g a t i o n Ditch 
(Across from Tank Farm) 565 

SW-5 West I r r i g a t i o n Ditch 
(Across from Tank Farm) 

8.5 

7.60 

8.05 

7.28 

6.5; 1,125 

10.0 

6.8 

7.8 

Upper surface layer too contami­
nated to lower probes through 

SW-6 V. Murray's Ditch 
(West of Tank Farm) 3,080 

Metered 

7.28 14.2 

<5 gpm Estimated 

5 gpm Estimated 

<5 gpm Estimated 

<5 gpm Estimated 

<2 gpm Estimated 

( 1 , Measured in November 1987 



TABLE 2 

LABORATORY WATER QUALITY PARAMETERS 

HALOGENATED VOLATILE ORGANICS 

EPA METHOD 601 

Broraof onn 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Dibromochloromethane 
Bromodichloromethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Bromomethane 
Chloromethane 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
trans-1,2-Dichloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Vinyl chloride 
1,1,2-Trichloro-

2,2,1-trifluoroethane 
1,2-Dibromoethane (EDB) 

INORGANIC PARAMETERS 

PH 
Specific Conductance @ 25C 
Total Dissolved Solids 
Fluoride 
Chloride 
Nitrate + N i t r i t e as N 
Sulfate 
Total A l k a l i n i t y as CaC03 
Bicarbonate A l k a l i n i t y 
Carbonate A l k a l i n i t y as CaC03 
Ammonia as N 
Total Cations 
Total Anions 
% Difference 

AROMATIC VOLATILE ORGANICS 

EPA METHOD 602 METALS PARAMETERS 

Benzene 
Chlorobenzene 
Ethylbenzene 
Toluene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
m-Xylene 
o & p-Xylene(s) 

Calcium 
Iron 
Magnesium 
Potassium 
Sodium 
Total Organic Lead 
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\TABLE 2 (Continued) 

PRELIMINARY LABORATORY RESULTS FOR KEY ORGANIC CONSTITUENTS 
FOR MAVERIK COUNTRY STORES, INC., KIRTLAND, NEW MEXICO 

Sample S i t e d ) 1-2 DCA(2) Total Xylene^2) Ethylbenzene^2) Toluene^2) Benzene^2) 
Designation (ppb) (ppb) (ppb) (ppb) (ppb) 

10(3) 0.62(3) 750(3) 750(3) 10(3) 

Wells 

MW1 
MW2 
MW3 
MW4 
MW5 
MW6 
MW7 
MW8 
MW9 
MW10 
MW11 
MW12(4) 
MW13 

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

< 0.5 
< 0.5 

1 6 V < 0.5 
< 0.5 

2.8 < 0.5 
8.3 < 0.5 
3.2 < 0.5 

-JL*0 _<_0..5 

mj Q.ooo.̂  
< 1 2.23 

< 0 

0.53 
0.5 
0.5 
0.5 

< 
< 
< 
< 0.5 
< 0.5 
< 0.5 
< 0.5 
< 0.5 
< 0.5 
0.81 

19,000. 
< 0.5 

W-3 < 1 
R. Ball Well < 1 
V. Murray Well < 1 

5.8 1.3 
< 0.5 0.89 
< 0.5 < 0.5 

< 0.5 < 0.5 
< 0.5 < 0.5 
< 0.5 1.0 

West Side Irrigation Ditch 

SWI < 1 < 0.5 < 0.5 < 0 5 < 0.5 
SW2 1.6 < 0.5 < 0 5 < 0.5 
SW3 <T < 0.5 < 0.5 < 0 5 < 0.5 
SW4 <10 r 6 1 I <10 <10 <10 
SW5 <250 [57,000 J 2,500 470 <250 

. Murray's Drainage Ditch 

SW6 < 1 < 0.5 < 0.5 < 0 5 < 0.5 

D r i l l Cuttings Sample 

MW11 & MW12 (composite). No results to date. Are being analyzed for EP Toxicity 
for 8 RCRA metals and sulfide and cyanide reactivity. 

(1) Sampled during the period 11/10/87 through 11/27/87. 
(2) The values indicated as less than (<) are detection levels only, and not 

actual concentrations. 

(3) New Mexico MCL's for the above for drinking water standards are: 
1,2 DCA < 10 ppb; toluene < 750 ppb; benzene < 10 ppb; 
total xylene < 0^2^ ppb; ethylbenzene < 750 ppb. 

EPA MCL's for the above are: 1,2 DCA < 5 ppb; toluene < 2,000 ppb; 
benzene pplQ .odS^j^ 

(4) MW12 Water quality sample was analyzed using the GC. Al l others were 
analyzed with GC/MS. 



• I l l Post Office Box 968 ^ 
Santa Fe, New Mexico 87504-0968 

G A R R E Y C A R R U T H E R S 
G o v e r n o r 

ENVIRONMENTAL IMPROVEMENT DIVISION 
L A R R Y G O R D O N 

S e c r e t a r y 

Michael J. Burkhart 
Director 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

November 25, 1987 

William Call, President 
Maverick Country Stores 
P.O. Box 457 
Afton, Wyoming 83110 

Dear Mr. Call: 

In reference to your letter dated November 12, 1987, EID looks forward to 
meeting with Maverick and Dames and Moore concerning the Maverick Kirtland 
Refinery. For this purpose I have reserved a conference room at our District 
I Albuquerque office from 1:00 p.m. to 5:00 p.m., December 15, 1987. The 
office is located at 4219 Montgomery Blvd. N.E., Heritor Square, Albuquerque. 
Prior to our meeting, please provide EID with as much technical data gathered 
during the site investigation as possible. 

I f you have any questions please call me at (505) 827-2914. 

Bruce Frederick 
Water Resource Specialist I I 
Ground Water Bureau 

BF/pv 

cc: T.D. Vandell, Dames & Moore, Salt Lake City Office 
Vincent J. Memmott, V. J. Engineering 
Stuart Castle, Drinking Water Section 
Steve Cary, Superfund Section 
David Tomko, EID Farmington Office 
EID District I 0ffj.ce 
Dave Boyer, OCD • 
Jennifer Pruett, Office of General Counsel 

Sincerely, 

EQUAL OPPORTUNITY EMPLOYER 



November 12, 1987 
RECEIVED 

MAVERIK COUNTRY STORES, INC. 
1431 South 1800 West 

P.O. Box 26 / Woods Cross, UT 84087 
Phone: 801-295-5557 

Mr. Bruce Frederick 
Water Resource Specialist I I 
Ground Water Bureau 
Environmental Improvement Division 
P.O. Box 968 

Santa Fe, New Mexico 87504-0968 

Dear Mr. Frederick: 

This' l e t t e r i s i n response to your request of October 22, 1987 f o r : (1) 
a revised schedule for completion of the project work tasks, and (2) the re­
sults of the soil-gas and water surveys by Tracer Research Corporation. 

Attached i s Table 1 which summarizes the work completed to date (tasks 
1-4) and the projected completion dates for the remaining tasks 5 through 7. 
As indicated i n Table 1, the f i n a l report submittal to the EID i s scheduled 
for March 1988. The major time delay between now and f i n a l report release 
i s , as indicated, due to the time for laboratory analysis(4 weeks) and the 
time i n t e r v a l of one month between sampling Rounds 1 and 2. 

The scope of work as o r i g i n a l l y outlined i n the Dames & Moore proposed 
scope of work (see Work Plan, February 16, 1987) has been modified and ex­
panded as a result of the actual f i e l d conditions encountered. The number of 
new monitor wells has increased from 10 to 13, surface water sample points 
have increased from 4 to 6, three additional existing wells have been i n ­
cluded for water quality sampling, an additional deep boring was d r i l l e d to 
ve r i f y the presence and continuity of the "unsaturated" Farmington shale zone, 
and an extensive (50 s i t e ) private well inventory and elevation survey, for 
water level data for the ground water elevation contour map, has been added. 

As indicated i n Table 1, a l l of the monitor wells and the f i v e well points 
have been completed. The wells are currently being developed and slug tested 
and a pump test run, and they w i l l be sampled for Round 1 analysis by the 
middle of November. The six surface water sites and two private w e l l sites 
w i l l also be sampled at t h i s time. Laboratory analysis w i l l take at least 
four weeks. In addition, the elevation survey w i l l also be completed by 
mid-November. 

Round 2 water quality sampling w i l l be conducted approximately one month 
after Round 1, with laboratory analysis completed by early February, 1988. 
The dr a f t and f i n a l w r i t t e n reports w i l l be completed i n February and March, 
1988, respectively. 

Maverik Kirtlan d Refinery/Tank Farm 



• 

Mr. Bruce Frederick - 2 November 12, 1987 

The soil-gas and water survey was conducted i n August, 1987, with a f i n a l 
report from TRC to be received i n mid-November, 1987. The data from the TRC 
study indicate s l i g h t l y elevated levels of dichloroethane o f f - s i t e to the 
southwest. Because the data from a soil-gas and water survey i s semiquanti­
t a t i v e , conclusions cannot be made based only on these data. The TRC soil-gas 
and water survey was conducted s t r i c t l y to aid i n the location of the monitor 
wells. Consequently, the soil-gas and water data results can and should be 
considered only i n conjunction with the f i n a l monitor well water quality data 
results from both Rounds 1 and 2 sampling. 

Maverik and Dames & Moore would l i k e -to meet with you and your s t a f f i n 
early to mid-December 1987, a f t e r the preliminary laboratory data from Round 1 
sampling have been reviewed, to present and discuss these data as well as the 
soil-gas and water survey data. Geologic logs, water le v e l elevation data 
and flow rates and directions w i l l be discussed with respect to defining the 
contaminant movement from the Maverik tank farm s i t e . 

I f you have any questions or would l i k e to discuss th i s further, please 
c a l l me at (307) 886-3861. 

Very t r u l y yours, 

MAVERIK COUNTRY STORES, INC. 

William Call 
President 

WC/TDV:si 

cc: Peter Olsen, Dames & Moore 
Terry Vandell, Dames & Moore 
Vincent Memmott 
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P o s t O f f i c e B o x 9 6 8 
S a n t a Fe , N e w M e x i c o 9 7 5 0 4 - 0 9 8 8 

ENVIRONMENTAL IMPROVEMENT DIVISION 
T T T r 

NEW MEXICO 

HEALTH AND ENVIRONMENT 
OEPAIMMENT 

October 29, 1987 

COMMU 

NOV -11987 

ES BUREAU 
SECTION 

G A R R E Y C A R R U T H E R S 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

William Call, President 
Caribou Four Corner, Inc. 
Post Office Box 457 
Afton, Wyoming 83110 

Re: Drinking water "hook ups" in the Kirtland Refinery area. 

Dear Mr. Call: 

I am providing you with information on the the households that need 
to be hooked-up, or financially reimbursed, to the Lower Valley Water 
Users Association. These individuals are: 

1) Ginger Miller 
Etta May Jackson 
Rt. 1, Box 363 H 
Farmington, N.M. 87401 
(505) 598-5010 (Home) 

One lot containing several 
trailers which need connections. 

>-0ne home which has been connected, 
\ but owners are seeking reimbursement. 

2) Bill and Ellen Walker 
P.O. Box 252 
Kirtland, N.M. 87417 
(505) 598-5954 (Home) 
(505) 598-6611, Ext. 770 (Work)) 

If I can provide you with any additional information, please contact 
me at (505) 827-2778. 

Sincer 

>tuart P. Castle, Program Manager 
Drinking Water Section 

cc: Jon F. Thompson, Bureau Chief, CSB 
Louis Rose, Chief General Counsel 
Pete Olsen, Dames and Moore, Salt Lake City Office 
Steve Cary, CERCLA Section 
David Tomko, EID Farmington Office 
Dave Boyer, OCD \S 
Jennifer Pruett, Office of General Counsel 
Dennis McQuillan, Ground Water Bureau 
Maxine Goad, Ground Water Bureau 

EQUAL OPPORTUNITY EMPLOYER 



. l l l l Post Office Box 968 " 
Santa Fe, New Mexico 87504-0968 

G A R R E Y C A R H U T H E R S 
G o v e r n o r 

ENVIRONMENTAL IMPROVEMENT DIVISION 
L A R R Y G O R D O N 

Se c r e t a r y 

Michael J. Burkhart 
Director 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

NEV MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

October 22, 1987 

William Call, President 
Caribou Four Corners, Inc. 
Post Office Box 457 
Afton, Wyoming 83110 

RE: Maverik Kirtland Refinery 

Dear Mr. Call: 

E.I.D. has received a letter from T.D. Vandell indicating that drilling 
operations at the Maverik Kirtland Refinery will not begin until late 
October to early November, 1987, one month after EID anticipated 
receiving your final report on the completed site investigation. EID 
understands that certain delays have been caused by third party property 
owners unwilling to allow drilling. As requested in a previous letter 
to you from Dennis McQuillan, October 7, 1987, please provide EID with 
a revised schedule for the investigations, including the date when 
EID may expect your final report. Also, EID requests that you send 
as soon as possible the already complete soil gas survey report by. 
Tracer Research Corporation. 

EID would appreciate a timely response to these inquires. Please direct 
your response to me, as Dennis McQuillan has transferred this case 
to me. 

Thank you for your cooperation. 

Sincerely, / 

Bruce Frederick 
Water Resource Specialist I I 
Ground Water Bureau (505) 827-2914 

BF/pv 

cc: T.D. Vandell, Dames & Moore, Salt Lake City Ofice 
Stuart Castle, Drinking Water Section 
Steve Cary, Superfund Section 
David Tomko, EID Farmington Office 
EID District I Office ^ 
Dave Boyer, Oil Conservation D i v i s i o n ^ 
Jennifer Pruett, Office of General Counsel 

EQUAL OPPORTUNITY EMPLOYER 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

2S0 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 8411 1-2480 (801) 521-9255 

October 12, 1987 

Ground Water/Hazardous Waste Bureau 
Technical Services Section 
New Mexico Health & Environment Dept. 
P. 0. Box 968 

Santa Fe, New Mexico 87504-0968 

Attention: Mr. Dennis McQuillan, WRS I I I 

CT 15 1987 
" - w - w , ™ ^ ^ / _____ 

Dear Mr. McQuillan: 

As per our telephone conversation of October 9, 1987, t h i s l e t t e r 
summarizes the changes to the o r i g i n a l February 16, 1987 work plan for 
monitor well completions at the Maverik Kirtland Refinery. These changes 
upgrade and refine the o r i g i n a l program, to include three additional 
monitor wells located at points strategic for defining and monitoring 
the contaminant plume. Well construction specifications have not changed, 
with d r i l l i n g scheduled to begin the l a t t e r part of October 1987. The 
modifications to the monitor well program w i l l result i n water quality 
and water level data from sites that w i l l better define the v e r t i c a l and 
l a t e r a l extent of the contaminant plume. 

Attached i s a copy of the locations of the 13 monitor wells. The 
locations are similar to the o r i g i n a l plan, with the primary exception 
that the three (3) nested wells w i l l be shifted to an on-site location 
where the highest contaminant levels have been detected. As we discussed, 
t h i s should give us water quality data that define "worst case" v e r t i c a l 
contamination, since the water table i s so shallow (approximately 3 feet 
deep) and the r i v e r channel a l l u v i a l deposits are so coarse. This i s 
true both on-site and o f f - s i t e , along the zone to the southwest, where 
contamination has been observed i n f i v e private wells. 

The subsurface geologic data obtained from the monitor w e l l d r i l l ­
ing and v e r t i c a l water le v e l elevation data w i l l better define i f any low 
permeable zones are present, either on-site or o f f - s i t e , that could impact 
the contaminant plume movement, either l a t e r a l l y or v e r t i c a l l y . 

I f you have any questions, please c a l l me at (801) 521-9255. 

Sincerely, 

enclosure 
TDV:si 
cc: Vince Memmott, Maverik 

Len Murray, EID, Farmington 

DAMES & MOORE 

T. D. Vandell 

OFFICES W ORLDWIDE 



Dames & Moore 

PLATE 1 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHI] 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 

14819-005 — -

/kr^'t: ~ u •-- ~ 
12021 Ki ' 

Mr. Dennis McQuillan, WRS I I I 
Technical Services Section 
Ground Water/Hazardous Waste Bureau 
New Mexico Health & Environment Dept. 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

llnl.!,..!.].|.||m.l..lil.i.!.lmli..i..l..>il<i 
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NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

Post Office Box 968 
Santa Fe, New Mexico 87504-0968 

ENVIRONMENTAL IMPROVEMENT DIVISION 

Michael J. Burkhart 
Director 

G A R R E Y C A R R U T H E R S 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

October 7, 1987 

Willi am Call, President 
Caribou Four Corners, Inc. 
Post Office Box 457 
Afton, Wyoming 83110 

Re Kirtland Refinery 

Dear Mr. Call: 

Please find enclosed the results of our private well sampling program 
in Kirtland, N.M. The residences are identified by County Road and 
lot numbers. 

Mr. Stuart Castle with the Division's Drinking Water Section will furnish 
you with information on the households that need to be hooked up to 
public water or need to be reimbursed for hooking up within the next 
week. 

I realize that you are somewhat behind on the site investigation schedule 
originally proposed by Dames and Moore. Please send me a revised schedule. 

If there is anything else that I can do to assist you or your consultant, 
please let me know. 

Sincerely, 

Dennis McQuillan, Geologist 
Ground Water Bureau 

cc. w/enc. 
Pete Olsen, Dames and Moore, Salt Lake City office 
cc. w/o enc. 
Stuart Castle, Drinking Water Section 
Steve Cary, CERCLA Section 
David Tomko, EID Farmington Office 

L/Dave Boyer, OCD 
Jennifer Pruett, Office of General Counsel 

.--r;---;;-̂ N 

£11!,•-'if... n-J-i- 4- -"X. 

O C T j i t ) 

EQUAL OPPORTUNITY EMPLOYER 
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G o v e r n o r 

T T 1 ENVIRONMENTAL IMPROVEMENT DIVISION 
COMMUNITY SERVICES BUREAU 

DRINKING WATER SECTION 

P o s t O f f i c e B o x 9 B B 
S a n t a F e , N e w M e x i c o 8 7 5 D 4 - 0 9 B B 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

L A R R Y G O R D O N 
S e c r e t a r y 

NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

MEMORANDUM 

TO: Jennifer J. Pruett, HED Legal Counsel 

FROM; :uart P. Castle, Program Manager, Drinking Water Section 

DATE: August 24, 1987 

SUBJECT: Caribou Four Corners. Inc. 

I applaud and support your August 7, 1987 letter to Mr. Call regarding 

remediation at the Kirtland Refinery site. Contaminated groundwater in the 

area serves as the drinking water supply for a number of New Mexico residents. 

I believe the use of EPA's maximum contaminant levels as clean-up standards is 

entirely appropriate. Thank you for your good work and please contact me if the 

Drinking Water Section can be of any assistance. 

SPC/ra 

cc: Louis Rose, HED Legal Counsel 
Dennis McQuillan, WRS, Groundwater Surveillance Section 
Jon Thompson, Bureau Chief, Community Services Bureau 

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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Four Corners, Inc. 

(801) 295-5557 - Post Office Box 26 - Woods Cross, Utah 84087 

Ms. Jennifer J. Pruett 

August 14, 1987 
RECEIVED 

MG 2 0 1987 

LEGAL' 
Assistant General Counsel 
New Mexico Health and Environment Dept. 
P.O. Box 968 

Santa Fe, New Mexico 87504-0968 

Dear Ms. Pruett: 
Caribou does not agree that the existing data confirms that Caribou is 
solely responsible for the existance of a 1,2 -Dichloroethane (EDC) plume 
or that such a plume is an immediate threat to human health and the 
environment i n the area. Although Dames and Moore received some verbal 
results from Mr. McQuillan, we have not yet been able to review the w r i t t e n 
results of EID's water well sampling program. My understanding i s that 
the EDC concentrations measured i n the recent study are lower than those 
measured e a r l i e r . As stated i n e a r l i e r correspondence, even the best 
laboratories have d i f f i c u l t y accurately measuring concentrations near one 
part per b i l l i o n with a high level of confidence that a false positive 
result has not been reported. 

However, without accepting responsibility for any contamination of the 
ground water, Qaa^Bu^ege&y^^ for the cost of 
the c i t y water hook-up. Caribou w i l l also agree to <^i^urLs!e™tMe^Mi3Mle®s-
AaefcsietttSsfiior the cost of t h e i r hook-up, provided that the $2.00 per foot 
extension cost stated i n your l e t t e r i s for the distance from the home to 
the adjacent street. I f you w i l l kindly send us a b i l l with the name, 
address and amount, a reimbursement check w i l l be w i l l be sent promptly to 
both parties. 

Caribou believes that i t i s premature to determine a ground water cleanup 
standard. Drinking water standards may not be appropriate. Background 
concentrations or alternate concentration l i m i t s as defined by federal 
regulations may be a more appropriate standard. Caribou proposes that the 
appropriate standard be determined once the need for clean up i s established 
following the Dames and Moore study. 

Caribou has not yet committed to remediate ground water contamination because 
i t has not yet been technically established that Caribou i s solely responsible 
for such contamination. Also, the degree of contamination and the need for 
clean up has not yet been determined. Hopefully these questions w i l l be 
answered by the Dames and Moore study. Once these issues have been addressed, 
Caribou w i l l be w i l l i n g to make a committment for the appropriate clean up. 
I t i s certainly premature for Caribou to negotiate a cleanup agreement u n t i l 
the source, nature and extent of contamination i s confirmed. 

k f l M H i M Wll Hii 



We believe that a meeting with EID to discuss clean up and related issues 
is appropriate following the Dames and Moore study. At that time the results 
of the study w i l l be available and Caribou w i l l be prepared to begin negotiations 
for a clean up settlement. We w i l l n o t i f y you to schedule a meeting when the 
study has been completed. 

Please l e t me know i f you have any questions. 

Sincerely, 

William A. Call 
President 

Vincent J. Memmott 
V.J. Engineering, Co. 

VJM/j 

cc: Pete Olsen 

'tiitHIMUIIRIi^^biilHiniiil ai_F.".iu**ri 
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G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t a r y 

C A R L A L. M U T H 
• a o u c y S e c r e t a r y 

OFFICE OF GENERAL COUNSEL 

August 7, 1987 

William Call , President 
Caribou Four Corners, Inc. 
Post Of f ice Box 457 
Af ton , Wyoming 83110 

Re Ki r t l and Refinery Site Inves t igat ion and Remediation 

Dear Mr. Call : 

In early March of this year, Richard Young of this office wrote to you 
asking "that you consider proceeding immediately with the alternate 
water supply provision" of EID's December 1986 request let ter . My 
understanding is that no alternate water supply has been provided, and 
in April 1987 you requested EID's assistance in locating additional 
domestic water wells potentially threatened by the Caribou plume. As 
you know, last spring EID staff did a door to door water supply 
survey, and advertised by radio and te lev i s ion to discover any 
threatened wells. At th is time, i t appears that the Miller-Jackson 
home remains to be hooked up; the Walker home must be re-imbursed for 
i ts hook-up which cost $492. Mr. Dennis McQuillan of EID's Ground 
Water Bureau provided the results of EID's detailed water wel l 
sampling program to your consultants, Dames & Moore, by telephone last 
month. When EID receives written results from the State Laboratory, 
we wi l l forward copies to you. EID's total estimate of hook-up costs 
is a minimum of $1000, plus $2 per foot for any extension in the main 
service line (if necessary, due to the location of the Miller-Jackson 
home.) 

Since we last corresponded, the U.S. Environmental Protection Agency 
has finalized maximum contaminant levels in drinking water fo r several 
constituents detected in Caribou's plume, including EDC (1, 2 -
Dichloroethane). EID w i l l use these numbers as the standards f o r 
protect ion of publ ic health. 

Much correspondence has passed between Caribou and EID, although 
Caribou has not yet committed to remediate ground-water contamination, 
nor to replace threatened or contaminated domestic wells. While EID 
is pleased with Caribou's progress in beginning an investigation, EID 
is disappointed at Caribou's continued fai lure to negotiate a cleanup 
agreement of the sort f i r s t described by Mr. Young in December 1986. 

EQUAL OPPORTUNITY EMPLOYER 



William C a l l 
August 7, 1987 
Page Two 

EID suggests a meeting in Santa Fe in the f irst week of September to 
discuss: 

1. Caribou's plans for providing an alternate water supply; 

2. the preliminary results of Caribou's invest igation of 
ground water; 

3. Caribou's plans, i f any, concerning remediation of ground 
water; 

4. recovery of EID's response costs; and 

5. implications of the above for Superfund. 

As Mr. Young i s no longer with t h i s of f ice , please d irec t your 
response to me. I wil l coordinate the meetings with EID's Ground 
Water Survei l lance , CERCLA and Drinking Water Sections. 

cc: Dennis McQuillan, Ground Water Survei l lance Section 
Steve Cary, CERCLA Section 
Stuart Castle , Drinking Water Section 
EID D i s t r i c t I Off ice 

J J P : l r 

£ l D Farmington F ie ld Off ice 
Dave Boyer, Oi l Conservation Division 



OFFICE MEMORANDUM 
SALT LAKE CITY 

ACTION 

T o . B i l l C a l l 

INFO 

File: Job 14819-005-31 
M a v e r i k , A f t o n , WY Maverik Country Stores. Inc. 

K i r t l a n d , NM 
V-inrp Mpmmntt Ground Water Contamination 
VJ Mp.mmott Kng- tnppr in 1 Cn. „ TTT X-Ref: 

^DeTu^^MGQuaSfl^^^ 
t S 3WffiiD. Santa Fe, NM 

Date: Julv 30, 1987 

77 From 
Pete Olsen - D&M, SL 

Reply Required By: 

Subject: 
Maver ik , K i r t l a n d , NM P r o j e c t 

Referenced): 

Attached i s an example of material sent today to each of 14 landowners 
i n the Kirtland area to i n i t i a t e the process of obtaining t heir per­
mission to conduct f i e l d investigations on the i r property. 

RECEIVED 

AUG 3 1987 

LIQUID WASTE/GKUurtu WAfER 
SURVEILLANCE 

Dames & Moore 



DAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

250 EAST BROADWAY, SUITE 200, SALT LAKE CITY, UTAH 84111-2480 (801) 521-9255 

July 30, 1987 

Mr. Robert L. Ball 
#4 Road 6271 
Farmington, NM 87401 

Dear Mr. B a l l , 

The New Mexico Environmental Improvement Division (EID) i s requiring that 
kMaverik Country Stores, Inc. (Formerly Caribou-Four Corners, Inc.) conduct 
an investigation to determine the nature, extent, and significance of ground 
water contamination which may have i t s source at the company's refinery near 
Ki r t l a n d . The consulting engineering firm of Dames & Moore, Salt Lake City, 
Utah was selected by Maverik to prepare and implement a plan for this i n v e s t i ­
gation. The New Mexico EID has reviewed the plan and given i t s approval (see 
attached l e t t e r ) . 

As part of the investigation i t i s necessary to evaluate ground water 
flow patterns and water quality downgradient (south-southwest) of the r e f i ­
nery. To do this e f f i c i e n t l y and e f f e c t i v e l y , i t w i l l be necessary to perform 
a soil-gas investigation and to i n s t a l l shallow monitor wells on property not 
owned by Maverik. I n reviewing ae r i a l photographs of the area and land 
ownership maps obtained from the San Juan County Assessor's Office, we have 
i d e n t i f i e d property owned by you (and outlined on the attached map) as a site 
where i t may be appropriate to obtain a soil-gas sample and/or place a monitor 
w e l l . 

We w i l l appreciate the opportunity to meet with you, describe what we are 
proposing to do, answer any questions you may have and, hopefully, to obtain 
your w r i t t e n permission to conduct these a c t i v i t i e s on your property. We are 
enclosing a Consent Form for you to look over p r i o r to our meeting; i t i s this 
form which we w i l l be asking you to sign i f you are w i l l i n g to allow us to 
u t i l i z e your property for a part of this work. Several other owners of pro­
perty ( l i s t attached) i n close proximity to yours are also being contacted. 

OFFICES WORLDWIDE 



D A M E S & M O O R E A PROFESSIONAL LIMITED PARTNERSHIP 

0 

Mr. Robert L. Ball 
July 30, 1987 
Page -2-

In approximately one week we w i l l be contacting you by telephone to make 
sure you have received this l e t t e r and accompanying material, and set up a 
date and time when we can discuss this with you i n person. Perhaps we could 
meet with several of the property owners together i f th i s i s agreeable. 

We look forward to contacting you and w i l l appreciate your cooperation. 

Very t r u l y yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

PFO/fl 

Attachments: 

1. Authorization l e t t e r , State of New Mexico 
2. Consent Form with Property Map 

I. Hl-f imfM IBnt;BliBtT:tiitBil 



KIRTLAND LANDOWNERS 

Robert L. Ball Anthony Lucero 
#4 Road 6271 #8 Road 6271 NBU-15 
Farmington, NM 87401 Kirtland, NM 87417 

Charles W. Grubbs Virginia Murray 
Rt. 1, Box 363-E P.O. Box 3238 
Farmington, NM 87401 Farmington, NM 87499 

Raymond E. Housh George Nelson 
13009 Deer Dancer T r a i l , NE P.O. Box 154 
Albuquerque, NM 87112 Kirtland, NM 87417 

Agnes B. Jackson Dan Reed 
4300 Prospect Avenue NE Sp P.O. Box 1404 
Albuquerque, NM 87110 Kirtland, NM 87417 

Etta May Jackson Marvin H. Stone 
P.O. Box 332 #3 Road 6271 
Fruitland, NM 87416 Farmington, NM 87401 

Roland E. Jackson Robert H. Walker 
P.O, Box 586 P.O. Box 252 
Kirtland, NM 87417 Kirtland, NM 87417 

Wendell R. Jordan William H. Walker 
P.O. Box 1741 P.O. Box 252 
Kirtland, NM 87417 Kirtland, NM 87417 

M M Ml. '•rie-tHi r I • - i f l u . . J K r t l J r t n i - i . m a i l , i v Ii.fr i i - >H . * l i fe* j i t t 1 >L * ; I i - * » r M 



I L L L 
G A R R E Y C A R R U T H E B S 

G o v e r n o r 

P o s t O f f i c e B o x 9 B B 

S a n t a F e . N e w M e x i c o B 7 5 Q 4 - Q 9 B B 
L A R R Y G O R D O N 

S e c r e c a r y 

Tj-p 
C A R L A L. M U T H 

O e o u c y S e c r e c a r y 

NEW MEXICO 
OFFICE OF GENERAL COUNSEL 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

William Call, President 
Caribou Four Corners, Inc. 
Post Office Box 457 
Afton, Wyoming 83110 

July 2, 1987 '7 

Re: Kirtland Refinery Site Investigation and Remediation 

Dear Mr. Call: 

I am writing concerning some third-party access questions which have 
apparently arisen in the course of performing your site investigation. As 
you know, the Environmental Improvement Division (EID) has approved your 
Investigation Proposal (with one minor technical addition), and EID is eager 
to see the investigation completed. By this letter, on behalf of EID, I 
encourage off-site third-party landowners to grant access to you and your 
contractors to perform the site investigation. Your contractors, Dames and 
Moore, are highly respected experts in their field and have proposed a 
thorough investigation. This investigation is crucial in determining the 
extent and nature of contamination, and in evaluating whether i t poses any 
threat to public health or the environment. 

Please feel free to send copies of this letter to third parties who are 
considering granting access. If any off-site landowners wish to discuss this 
matter further or to ask questions, either Dennis McQuillan of EID's Ground 
Water/Hazardous W?aste Bureau (827-2912) or I (827-2985) would be happy to 
do so. 

cc: Dennis McQuillan, Ground Water/Hazardous Waste Bureau 
EID District I Office 
EID Farmington Field Office 
Stuart Castle, Drinking Water Section 
Dave Boyer, Oil Conservation Division 

Sincerely, 

JJP/lr 

EQUAL OPPORTUNITY EMPLOYER 

mam\ -fc i. <*i • i *. "•• • • J *:.> :?i ,1 i \: UM** • ••in*--.: ' ̂Uinmn'« «--«<,».;.: • isr <s 
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CONSENT 

Consent i s hereby given to Maverik Country Stores, Inc. and i t s agents, 

employees and contractors (the "Company") to enter upon "The Property" of 

the undersigned Owner for the purpose of obtaining s o i l gas samples, i n s t a l l ­

ing shallow ground water monitor wells, and obtaining and testing ground water 

samples from such monitor wells. The Property i s located i n San Juan County, 

New Mexico and i s more p a r t i c u l a r l y described i n "Exhibit A" attached hereto. 

This consent i s given upon the following terms and conditions: 

1. The Company shall not in t e r f e r e with Owner's or his assigns' 
use or enjoyment of The Property. 

2. Any and a l l a c t i v i t i e s conducted by the Company while on The 
Property s h a l l be done i n a safe manner and i n compliance with 
a l l governmental rules and regulations and with a minimum of 
inconvenience to the Owner or his assigns. 

3. The Company shall pay reasonable amounts to Owner for loss, 
cost, expense and damage caused by Company's a c t i v i t y on the 
Property. 

4. The term of th i s Consent i s for one year or for such addition­
a l period as i s reasonably necessary to conduct and complete 
appropriate ground water investigations. 

5. This Consent may be terminated at any time by t h i r t y (30) days 
wr i t t e n notice from Owner to Company personally delivered or 
mailed postage prepaid to Company at the address given below. 

6. Upon completion of the work and testing to be performed here­
under, the Company shall seal and close the well(s) pursuant 
to a l l applicable laws. 

Executed th i s day of , 1987. 

Maverik Country Stores, Inc. Owner 

By: 

Address: P. 0. Box 457 
Afton, Wyoming 83110-0457 

Address: 



^014(1 * •»«» 
V . . . I 
» t i n n . 

© *»• 
c I H - M I I K W K 

-f-
tnweso 

ne 
l 

rto 

. • 
H M t l 

f j 

• 
e t t t t 

f • 

no 
4 

i * 
• M l £ 
*4B-*M 

• 
• 
I 

no' 

•*»•••» 
* 4 

ntf 

* r * B t 

* • 
_a?;„. , 

M M * o 

W » 
••0 « H 
f 

no « » 

i « 
«•» 

. » 1 
Nc 

iM-Ma 

i w 
tn • » 

>r 
to c 

• t -ae 

a 

» • 
' > 

•wm 

to 

s 
• M i l l 

ne 

M W I «- • • • • • » 

ne' « 
1 < 

1 

i » * > 

' t •••-II* 

ne 
a 

«*et ao 

rtnj t 

no 
l 

. 1 

• 

t U ' S B 

n « • /• » «t i»»-ah r t no' 

v 
i Y—. •«» • »•« 
- 4 

n e 

• 
0* to 
i « s 
*•»••« 

ne' 

no 

to * 
1 

n » y £• 
w 

ne' 

• A . 

i 
n » * • i 

• 
* ( 
M - f T O 

T 

1 / 
*«ff-tn 

• 

ne j nc' 

STREET? 

* 'Jff 

STREET j 

n o 

• j 
to 

In m 

* • 

no' 

j j j 

I M - t M 

ne 

k * » 
"IP. 
H>-M 

no* 

X* 
to 

l 

• •G 
* no 
p-. 

i 1 
ne 

0 

to 
1 

l 
n e 

1 
I -
•»•-»» 
* -

n c | > 

M I . M 

. JO 
% tot* m 

'7 

on IM 

• \ 
• 

to 
* 
0*4. M l 

».> 

•d 
• e » - t t i 

» ne * 

r • 
•n-M> 

•» nt' * 

* 
to 
2 

«rtm> 

. -,e' 

STREET! 

I 

••*. tw »)4tmi4il m 

O 

f 



EXHIBIT A CHARLES W. GRl 
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'EXHIBIT A RAYMOND E . HOE 
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'EXHIBIT A AGNES B. JACKS 
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'EXHIBIT A ETTA MAY JACI 
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250 EAST BROADWAY, SUITE ZOO, SALT LAKE CITY, UTAH 84111-2480 (801)521-9255 

Mr. Robert L. Ball Y 
#4 Road 6271 Y 
Farmington, NM 87401 

1$ 

July 30, 1987 

Dear Mr. Ball, 

The New Mexico Environmental Improvement Division (EID) is requiring that 
Maverik Country Stores, Inc. (Formerly Caribou-Four Corners, Inc.) conduct 
an investigation to determine the nature, extent, and significance of ground 
water contamination which may have its source at the company's refinery near 
Kirtland. The consulting engineering firm of Dames & Moore, Salt Lake City, 
Utah was selected by Maverik to prepare and implement a plan for this investi­
gation. The New Mexico EID has reviewed the plan and given its approval (see 
attached letter). 

As part of the investigation i t is necessary to evaluate ground water 
flow patterns and water quality downgradient (south-southwest) of the refi­
nery. To do this efficiently and effectively, it will be necessary to perform 
a soil-gas investigation and to install shallow monitor wells on property not 
owned by Maverik. In reviewing aerial photographs of the area and land 
ownership maps obtained from the San Juan County Assessor's Office, we have 
identified property owned by you (and outlined on the attached map) as a site 
where i t may be appropriate to obtain a soil-gas sample and/or place a monitor 
well. 

We will appreciate the opportunity to meet with you, describe what we are 
proposing to do, answer any questions you may have and, hopefully, to obtain 
your written permission to conduct these activities on your property. We are 
enclosing a Consent Form for you to look over prior to our meeting; i t is this 
form which we will be asking you to sign i f you are willing to allow us to 
utilize your property for a part of this work. Several other owners of pro­
perty ( l i s t attached) in close proximity to yours are also being contacted. 

OFFICES WORLHWIPE 



PAMES & MOORE A PROFESSIONAL LIMITED PARTNERSHIP 

Mr. Robert L. Ball 
July 30, 1987 
Page -2-

In approximately one week we will be contacting you by telephone to make 
sure you have received this letter and accompanying material, and set up a 
date and time when we can discuss this with you in person. Perhaps we could 
meet with several of the property owners together i f this is agreeable. 

We look forward to contacting you and will appreciate your cooperation. 

Very truly yours, 

DAMES & MOORE 

Peter F. Olsen 
Associate 

PFO/fl 

Attachments: 

1. Authorization letter, State of New Mexico 
2. Consent Form with Property Map 
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July 2, 1987 

OIL CONSERVATION DIVISION 
William Call, Pi$$N%(n)?f 
Caribou Four Corners, Inc. 
Post Office Box 457 
Afton, Wyoming 83110 

Re: Kirtland Refinery Site Investigation and Remediation 

Dear Mr. Call: 

I am writing concerning some third-party access questions which have 
apparently arisen in the course of performing your site investigation. As 
you know, the Environmental Improvement Division (EID) has approved your 
Investigation Proposal (with one minor technical addition), and EID is eager 
to see the investigation completed. By this letter, on behalf of EID, I 
encourage off-site third-party landowners to grant access to you and your 
contractors to perform the site investigation. Your contractors, Dames and 
Moore, are highly respected experts in their field and have proposed a 
thorough investigation. This investigation is crucial in determining the 
extent and nature of contamination, and in evaluating whether it poses any 
threat to public health or the environment. 

Please feel free to send copies of this letter to third parties who are 
considering granting access. If any off-site landowners wish to discuss this 
matter further or to ask questions, either Dennis McQuillan of EID's Ground 
Water/Hazardous Waste Bureau (827-2912) or I (827-2985) would be happy to 
do so. 

R J^/RUETT 
nt General Counsel 

JJP/lr 

cc: Dennis McQuillan, Ground Water/Hazardous Waste Bureau 
EID District I Office 
EID Farmington Field Office 
Stuart Castle, Drinking Water Section / 
Dave Boyer, Oil Conservation Division^ 

EQUAL. OPPORTUNITY EMPLOYER 
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OFFICE OF GENERAL COUNSEL 
N £ W MEXICO 

HEALTH ANO ENVIRONMENT 
OEPAATMENT 

M E M O R A N D U M 

TO: Dennis McQuillan, Surveillance Section 
Steve Cary, Superfund Section 

FROM: Jennifer J. Pruett, Assistant General CounseJ 

DATE: June 30, 1987 

SUBJECT: Cost Recovery Documentation 

In my file review of the Caribou case (which I have taken over now that 
Dick Young has left), I discovered the attached. It is a portion of a letter 
from Dick to the President of Caribou, and seems to limit our response costs 
to direct documented costs. I have discussed cost recovery in this ease with 
you only in general terms, but I am working on a reseach memo on just what 
costs are recoverable, what documentation is required and whether the 
funds recovered can come straight to EID (to your particular program 
budgets). In the meantime, I ask that you document your time as promised 
in the attachment; I am doing the same. Call me (x2985) if you have 
questions. 

JJP/lr 

cc: Louis W. Rose, Deputy General Counsel (w/enclosure) 
Richard Mitzeifelt, Chief, Ground Water/Hazardous Waste 

Bureau (w/enclosure) 

EQUAL OPPORTUNITY EMPLOYER 



Mr. B i l l C a l l 
December 31, 1986 
Page Four 

3. As soon as the requis i te data i s available f r o m the s i t e 
invest igat ion, Caribou w i l l design and submit t o EID f o r 
approval a proposed remedial action plan. Both part ies w i l l 
act in good fa i th to arrive at a mutually acceptable plan, to 
the end that adequate protection of the public health, safety 
and the environment is achieved at minimal cost t o Caribou. 

4. Caribou agrees i n principle t o reimburse the State f o r past 
and future response costs incurred by the State, provided 
that such costs are direct costs (not general administrative 
or overhead costs) , are l i m i t e d t o documented t ime by 
t e c h n i c a l s t a f f or documented lab expenses, and are 
demonstrably reasonable in l igh t of EID's responsibi l i t ies to 
ensure that the site is properly investigated and remediated. 

5. The issue of compensation by Caribou to the State f o r any 
damage t o ground water or other na tura l resources of the 
State i s expressly reserved, there being no necessity f o r 
Caribou to take any position on t h i s issue at t h i s juncture. 

With the exception of the l a t t e r point , I believe tha t a l l of the above 
matters were discussed by Mr. Memmott and Steve Cary las t summer. I t i s 
my understanding tha t the pos s ib i l i t y of adding your r e f i n e r y to the 
federal Superfund l i s t was mentioned by Mr. Cary. My fee l ing i s tha t i f 
we can work together vo lun t a r i l y t o accomplish a s a t i s f a c t o r y s i t e 
investigation and remedial action, there w i l l be no need f o r the State to 
press EPA f o r Super fund l i s t i n g of you r company's f a c i l i t y . 

I would ask that promptly a f t e r your receipt of t h i s l e t t e r , you either 
indicate i n writing your agreement wi th the substance of t h i s l e t t e r , or 
else i n f o r m me when I may expect t o rece ive a more de t a i l ed , 
point-by-point response (in the event that you disagree wi th what I have 
outlined). By "promptly," I mean a week or ten days from your receipt of 
t h i s c e r t i f i e d l e t t e r . 

Thank you f o r your k ind cooperation i n t h i s matter. I f you have any 
questions, please feel free to contact Dennis McQuillan, Richard Perkins 
or myself at any time. For your information, I am enclosing an exemplary 
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QUALITY ASSURANCE REVIEW - CARIBOU REFINERY 
(Dave Egan) 
27 May 1987 -

A quality assurance (QA) review has been completed on Caribou 
Refinery. Specific comments on the factors evaluated for the ground water 
and surface water pathways are given below. 

In general, i t appears that much of the waste at this site is 
CERCLA-exempt. Substances associated with petroleum refining that are 
considered « l i ^ B ^ ^ M M W I ^ ^ ^ ^ ^ ^ m m m ^ m ' dur^tTT 
thellttfiimrik^prace'ss'. H f f l f l ^ 
preparation of the 4iitmmp&s6m$»*Te - ^ m § & i ^ e ufil^lteM^^s^gBRg^ 
Ĥ tRefiwa'sJgck At this site, although 1,2-dichloroethane (EDC) was 
evaluated as an additive to petroleum during the production process, EDC 
must be present in the waste in order to be eligible under CERCLA. As an 
example, spills and leaks from gas stations are CERCLA-exempt, even though 
the spilled materials contain additives to the original petroleum crude, 
such as EDC. Therefore, the HRS package must include only those hazardous 
substances attributed to the waste at the site. Since the areas of 
hazardous substance deposition at this site consist of "GufivmssfcespimB̂  all 
HRS factor values must relate only to these pits. 

In addition, this site was closed in 1982. Since the operation of 
this site overlaps with the time period for RCRA regulation, it is 
necessary to gather the pertinent information regarding RCRA at this site 
for determining CERCLA eligibility. 

GROUND WATER 

Observed Release 

An observed release to g%ountt^atjer^^ in 
ground water can be attrstfeuted to theewast'e-plsfcs instead of other portions 
of the facility. Since the contaminants found in ground water are the same 
as would be expected in petroleum products, it appears problematic to 
attribute these contaminants in to the waste pits rather than product 
spills or storage tanks. Thus, two alternatives exist. Either a rationale 
supported by analytical data can be formulated to document that 
contaminants in ground water originated from the waste pits, or the pathway 
score is based on route characteristics from the waste pits. At present, 
it appears that additional analytical data and monitoring locations would 
be required to document an observed release from the waste pits. 

Depth to Aquifer qf Concern 

Although the description of the aquifer of concern is good, it could 
be improved by stating that the lateral boundaries of the valley f i l l 
deposits are shown in Reference 12, as taken from Reference 4, page 19. 



The depth of the lowest point of waste contamination at the site is 
based on the observed release to ground water. If the observed release to 
ground water can not be attributed to the waste pits, then the depth of the 
pits should be used for the lowest point of waste contamination. The 
difference between depth to water at the on site well and depth of the pit 
must include any differences in elevation between these two areas. 

Physical State 

Evaluate only the hazardous substances in the waste pits. Spills and 
leaks of liquids should not be evaluated for CERCLA-exempt materials. 

Toxicitv/Persistence 

If the observed release to ground water can not be attributed to the 
waste pits, evaluate the hazardous substances found in actual waste pit 
samples. According to Reference 3, elevated levels of iea<î =chi-omi'um=-and-
a»rsen4c were found in the stng£& and l^fewwasj^g^lt.samp'lfes*. 

Ground Water Use 

Reference 11 is used to establish that one well in the 3-mile radius 
does not have alternate unthreatened supply. However, Reference 11 states 
that the Fergie Trailer Park well is not hooked up to the Lower Valley 
Waters Users Association (LVWUA) although the nearest line is 100 yards 
away. As a result, it appears that the Fergie Trailer Park has access to 
another supply. Therefore, an HRS value of 3 for this factor is only 
appropriate i f the other supply does not represent an alternate 
unthreatened source or if hookup to the system does not meet minimum hookup 
requirements. The maximum value can be assigned by resolving these issues 
or by showing another alluvial well that is outside the area served by 
LVWUA. A definition of the area served by LVWUA would also be helpful in 
evaluating population; in particular, why is the population of Kirtland not 
counted? 

Distance to Nearest Well 

Distance to the contaminated private wells can only be considered zero 
if the contaminants can be attributed to the waste disposal pits. If the 
observed release to the private wells can not be attributed to the waste 
pits, this factor represents the distance between the waste pits (or any 
other contamination attributable to these pits) and the nearest private 
well. 

SURFACE WATER 

Observed Release 

Difficulties with documenting an observed release to ground water are 
identical for surface water in that contaminants detected in surface water 
must be attributable to the waste pits before scoring an observed release. 
Unless a rationale can be developed that discriminates between the waste 
pits and other spills and leaks for contaminants found in the Brimhall 
Ditch, route characteristics should be used to evaluate this pathway. 



In addition, the surface water pathway evaluates overland migration of 
contaminants. Hence, the possibility that contaminants enter ground water 
and are then introduced to surface water is not a consideration, unless 
documentation of contaminated ground water entering surface water is shown 
by analytical sampling of the ground water at the point of entrance into 
surface water. Therefore, because Reference 3 states that berms separate 
this site from the Brimhall Ditch, it appears that there is no overland 
migration pathway from the waste pits to this ditch. Unless an overland 
pathway can be identified, the surface water pathway can not be evaluated 
to that ditch. 

Facility Slope and Intervening Terrain 

If an observed release to surface water from the waste pits can not be 
documented, these factors are evaluated from the waste pits themselves (or 
from other areas of contamination attributable to the pits). Please 
identify the migration pathways on a map and evaluate slopes accordingly. 

Distance to Nearest Downslope Surface Water 

If an observed release to surface water from the pits can not be 
documented, measure distance from surface water to the waste pits (or to 
other areas of contamination attributable to the pits). 

Physical State 

(See Ground Water) 

Toxicitv/Persistence 

(See Ground Water) 

Population Served by Surface Water 

If an observed release to surface water from the pits can not be 
documented, measure distance to intake from the probable point of entry. 
The probable point of entry represents the point at which an identified 
potential overland migration route from the waste pits enter surface water. 

As a final note, although the surface water comments are based on 
migration to the Brimhall Ditch, they also apply to the evaluation of the 
Farmer's Mutual Irrigation Ditch (FMID). However, i t is unclear why a 
different waste quantity was chosen in the evaluation of FMID. 



SITE INSPECTION FOLLOW-UP REPORT 

CARIBOU REFINERY SITE 

KIRTLAND, NEW MEXICO 

CONCLUSIONS 

Based on work conducted underthis Site Inspection Follow-up investigation, 
the fo l lowing conclusions are drawn: 

1. 1,2-dichloroethane in shallow ground water at the site is originating at 
the Caribou facility; there are no alternate sources. 

2. Shallow ground water is used in the area for private and 
public/community dr inking purposes. 

3. The alluvial aquifer along the San Juan River is not transected by Coolidge 
Arroyo. 

4. Water f rom the Brimhall Ditch is used to irrigate 75 acres of forage crops 
wi th in 0.5 miles of the extended site boundary. 

5. A waste disposal pit on-site holds 689 cubic yards of non-exempt sludge 
containing up to 140 ppm lead; this waste is available to ground water 
and surface water. ^ 

INTRODUCTION 

A Site Inspection (SI) was performed at the Caribou Refinery site (NM01902) 
by the New Mexico Environmental Improvement Division's (EID) CERCLA PA/SI staff 
in December 1985. Data obtained during the SI indicated that volatile organics 
f rom the site were entering surface water and ground water. On the refinery 
property, ground water was observed seeping into the Brimhall_Ditch. This ground 
water contained benzene, toluene, ethylbenzene, xylenes, and EDC. The Walker ^,/ 
private wel l , located downgradient f rom the site, produced water containing 9 ppb u <v' 
of 1,2-dichloroethane. Due to the seriousness of contamination at the site, EID 
PA/SI staff proposed to perform SIF work in order to document an HRS package and 
nominate the site for the NPL. 

WORK PLAN OVERVIEW 

Further study was recommended on both the ground water and surface 
water routes a t the Caribou site. To properly evaluate the ground water route, it 
was necessary to sample upgradient ground water, perform a well inventory and 
quantify the populat ion at risk, and quanti fy waste volume, toxicity, and persistence 
at the site. The surface water route was more complex because there are two 
distinct pathways. Both pathways were evaluated to determine which produced 
the highestJHRS. score. For one there was clearly a release, but no documented use. 
For the other there was a use, but no documented release. The amount and nature 
of wastes available to each pathway was also determined. 



RESULTS 

Field notes f rom the two site visits made by PA/SI staff for this SIF are given in 
Appendix II. Raw data f rom these visits, as wel l as f rom relevant site visits made by 
the Oil Conservation Division and the EID Farmington Field Office, are given in 
Appendix III. • - . 

GROUND WATER ROUTE 

Water Well Inventory 
In order to determine the populat ion potentially at risk f rom contaminated 

shallow ground water, attempts were made to identify and locate all water supply 
wells tapping the shallow alluvial aquifer wi th in three miles o f t h e site. Information 
was obtained by perusing the files o f t h e New Mexico State Engineer Office (SEO) 
and the EID Water Supply Section (WSS). EID staff stationed at the Farmington Field 
Office (FFO) assisted by conducting a survey of houses in the neighborhood south of 
the site. • 

This part o f t h e SIF also produced valuable data such as well depth, 
construction, and use. Using drillers' logs, staff identif ied which water supply wells 
tap the shallow alluvial aquifer along the San Juan River. Information on alluvial 
wells in the area is summarized in the table below. Appendix I contains available 
well records for alluvial wells wi th in three miles of the site. Locations of these wells 
are given on Figure 1. 

CARIBOU AREA WELL DATA 

owner location depth (ft) aquifer use source 
Hastings (Miller) 17,29N,14W 38 alluvium dom/stk SEO 
Hastings (Jackson) 17,29N,14W 35 alluvium dom/stk SEO 
Harris 7,29N,14W 39 alluvium dom/stk SEO 
Urbach : 18,29N,14W 28 alluvium dom ., SEO 
Blaylock 13,29N,15W 30 alluvium dom/stk SEO 
Sweek 17,29N,14W 31 alluvium dom/stk SEO 
Fergie'sTr. Pk. 7,29N,14W 50 alluvium public EID-WSS 
Walker 17,29N,14W 26 alluvium dom EID-FFO 
Grubbs 17,29N,14W unk. alluvium dom EID-FFO 

While all the above wells are finished in the alluvial aquifer, three are on the 
other side of Coolidge Arroyo from the refinery (see Figure 1). In order to be able to 
use these wells for HRS purposes it is necessary to show that the alluvial aquifer is 
continuous beneath\Coolidge Arroyo. This can be done by comparing the elevation 
of the bot tom of Coolidge Arroyo w i th the elevation of the top of the bedrock as 
identif ied in area drillers' logs. Drillers' logs are available for most of the above 
wells (Appendix I). None o f t h e wells having drillers' logs encounters bedrock; all 
are completed in al luvium. By subtracting the known well depths from land surface 
elevations estimated from Figure 1 it is possible to estimate minimum thicknesses of 
the alluvium and upper limits for the top of the bedrock beneath the alluvium (see 
Table below). 

PHIfifflffllTTll T i n 





ALLUVIAL AQUIFER THICKNESS 

owner 
Hastings (Miller) 
Hastings (Jackson) 
Harris 
Urbach 
Blaylock 
Sweek 
Fergie'sTr. Pk. 
Walker 
Grubbs 

land surf, elev. (ft) well depth (ft) 
5167 38 
5167 35 
5210 - - 39 
5204 28 
5145 30 
5170 31 
5204 50 
5165 26 
5160 unknown 

top of bedrock elev. (ft) 
<5129 
<5132 
<5171 
<5176 
<C 5115 
<5139 

unknown 
unknown 
unknown 

From Figure 1 the minimum elevation of Coolidge Arroyo nearthe San Juan River is 
seen to be 5150 feet. The bot tom of the Arroyo rises to the northeast. Data in the 
above table showthatsand and gravel extendsdown to an elevation of 5115 feet 
nearthe San Juan River. Four o f t h e six wells for which data are available show 
alluvium down at least to an elevation of 5139 feet. This is more than 10 feet lower 
than the bot tom of Coolidge Arroyo. It is therefore concluded that Coolidge Arroyo 
does not transect the alluvial aquifer. 

Ground Water Sampling 
Addit ional ground water sampling was conducted during the SIF. The results 

of this ef for t were confirmation of earlier lab results, better description o f t h e 
extent of contamination, and conclusive determination that Caribou Refinery was 
the source of ground water contamination. 

The Walker private well was sampled during the SI; that sample contained 9 
ppb of 1,2-dichloroethane (EDC). During the SIF, the Walker well was resampled to 
verify the earlier f indings. Three other private domestic wells in the area, those 
owned by Miller, Jackson, and Grubbs, also were sampled. These wells were 
sampled at spigots nearest the well heads. Samples were placed in duplicate 40-ml , 
teflon-capped glass vials and stored on ice for shipment to the laboratory, where 
they were tested for volatile organics, including EDC. 

Resampling o f t h e Walker well confirmed the presence of EDC. O f t he three 
addit ional wells sampled, one was found to be uncontaminated; the o the r two 
wells contained amounts of EDC comparable to the Walker wel l . No other volatile 
organic contaminants were found in shallow ground water in the area. All of the 
private domestic wells tested are located wi th in one mile to the south or southwest 
o f t h e refinery in the presumed direction of ground water f low, obliquely down 
valley. 

To demonstrate that EDC found in down-gradient private wells originated at 
the Caribou refinery site it was necessary to confirm that upgradient ground water 
does not contain EDC. Nearthe northeast boundary o f t he site a hole was bored 
approximately 6 feet to the water table wi th a 3-inch diameter hand-operated soil 
auger. A sample was bailed using a 1-inch PVC bailer. The sample was placed in 
duplicate 40-ml teflon-capped glass vials and stored on ice for shipment to.the 
laboratory, where it was tested for volatile organics, including EDC. This sample 
contained no contamination w i th volatile organics of any kind. Therefore it is 
concluded t ha t t he EDCin shallow ground watersouth o f t he Caribou Refinery is 
or iginat ing a t the refinery. 

The results of all ground water sampling performed at this site to date are 
summarized in the table below. Raw data for these samples are given in Appendix 
II. 
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GROUND WATER SAMPLING RESULTS 

sample location date 
background 2/18/86 
on-site well 2/17/86 
seep into ditch 2/17/86 
Miller-Jackson #1 4/1/86 
Miller-Jackson #2 4/1/86 
Walker well 12/5/85 
Walker well 2/10/86 
Grubbs well 4/1/86 

EDC (ppb) other VOCs (ppb) 
< 1 < 1 
< 1 < 1 
60 BTEXs 

6 < 1 
8 < 1 
9 < 2 
2 < 1 

< 1 < 1 

Quality control (QC) samples collected during the SIF indicate that no artificial 
contamination of samples occurred and that the concentrations presented above 
represent actual concentrations in ground water. Three QC procedures were 
employed in the ground water port ion of this SIF. The state's Scientific Laboratory 
Division (SLD) and the Farmington Field Office (FFO) each supplied distilled water 
travel blanks. In the f ie ld, PA/SI staff used de-ionized water to rinse the soil auger 
and bailing equipment; these rinse waters were collected in 40-ml teflon-capped 
glass vials and stored on ice for shipment to the laboratory, where they were tested 
for volatile organics, including EDC. As the third QC measure, all samples for VOC 
analysis, incuding blanks, were collected and submitted in duplicate. The results of 
QC sampling and analyses are presented in the table below. 

QUALITY CONTROL SAMPLES - GROUND WATER 

sample type date 
travel blank (FFO) 2/10/86 
travel blank (SLD) 2/13/86 
field blank #1 

bailer rinse 2/17/86 
field blank #2 

soil auger rinse 2/18/86 
field blank #3 

siol auger rinse 2/18/86 
field blank #4 

bailer rinse 2/18/86 
travel blank (FFO) 4/1/86 

EDC (ppb) other VOCs (ppb) 
< 2 < 2 
< 1 < 1 

< 1 < 1 

< 1 < 1 

< 1 < 1 

< 1 < 1 
< 1 < 1 

SURFACE WATER ROUTE 

Investigations into the surface water route were necessary to sort out the 
confusing array of irr igation ditches and diversions in the immediate vicinity of the 
site. The Farmers Mutual Irrigation Ditch potentially affects a large target 
population,- but there is no documented release and characteristics of available 
wastes and the overland f low route are extremely problematic. A release to the 
Brimhall Ditch was documented and a target populat ion was identif ied through 
irr igation of forage crops. Volume of waste available to this pathway is sufficient to 
make this route useful for HRS purposes. 

Surface water at the site consists of the Farmers' Mutual Irrigation Ditch 
(FMID) and diversions therefrom, which f low eventually to the San Juan River. The 
main ditch (FMID) obtains water f rom the Animas River several miles east of the site 
and transports it westward along the north side o f t h e San Juan River valley. The 



FMID splits the refinery property; the refining apparatus and the former tank farm 
are to the north o f t h e FMID and the present tank farm, lead mixing area and 
loading area are to the south of the FMID. 

Along its route the FMID is tapped for irr igation purposes. A t t he refinery 
property a headgate is used to divert water f rom the FMID into the so-called 
Brimhall Ditch. The Brimhall Ditch (BD) carries water south and west to irrigate 
f ieldsalong the San Juan River. The BD exits the FMID a t the refinery apparatusand 
flows along the west boundary o f t h e present tank farm. Numerous other 
headgates draw water f rom the FMID after it traverses the refinery property and 
continues downvalley. These diversions are used by local property owners to water 
private gardens, to grow small amounts of cash crops, such as melons and sweet 
corn, and to irrigate alfalfa, hay, and field corn for livestock consumption. 
Tailwater f rom the BD and other diversions f lows to the San Juan River. A schematic 
diagram o f t h e ditch configuration is shown in Figure 2. 

Approximately 5 miles west o f t h e refinery the FMID supplies water for 
community dr inking purposes. The San Juan River, which receives the tai lwater 
f rom the FMID, is also used for drinking water purposes about 5 miles downstream 
from the refinery. 

Wastes at the site may enter surface water through two distinct pathways. 
One pathway of concern is the FMID, which may have received wastes from the 
refinery apparatus or f rom the former tank farm. From the FMID the wastes could 
have been diverted into the BD or into other diversions to the west. Through the 
second pathway, wastes f rom the present tank farm area could enter the Brimhall 
Ditch directly, w i th potential risks to users of water from that single lateral or from 
the San Juan River. 

As a part of this investigation, PA/SI staff researched historical records and 
interviewed officials to determine the nature of past spills or leaks. According to 
Don McGonigle, San Juan County Fire Marshal, there was poor housekeeping at the 
old tank farm near the refinery proper (see Appendix II, p. 26). Spills and leaks, 
some resulting in fires, were apparently commonplace. Correspondence between 
the New Mexico Oil Conservation Division (OCD) and the NMEID in 1973 (Appendix 
IV) indicates that spills, leaks, and seepage of hydrocarbons into the FMID were 
serious enough to warrant construction of a concrete retaining wall and a concrete 
pipe to completely enclose the FMID as it traversed the refinery property. These 
concrete structures are still in place and, upon inspection, were found to be capable 
of preventing spills or leaks f rom f lowing overland and entering the FMID. 

PA/SI staff also tr ied to document a release to the FMID by sampling the ditch-
bot tom sediments upstream and downstream of the refinery. The samples were 
collected in February, when the FMID was not running. The upper two inches of 
sediment were collected w i th spoons, placed into 8-ounce glass jars, and submitted 
for metals and Volatile Organic Carbons (VOC) analysis. The results are summarized 
in the table below. 





FMID SEDIMENT SAMPLING RESULTS (ug/g) 

constituent upstream downstream 
As 1.0 1.7 
B - - < 5 10 
Co < 5 5 
Cu 10 15 
Pb 25 55 
Mn 500. 800 
Ni < 5 5 
V 5 < 5 
Zn 140 225 
VOCs <500 <500 

Results for lead are suggestive, w i th the downstream sample having 55 ppm in 
comparison to only 25 ppm upstream, but these values are not sufficiently di f ferent 
to be convincing. Results fail to indicate any likely refinery contaminant that is 
significantly elevated in the downstream sample. 

It is therefore clear that hydrocarbons were released from the facility to the 
~JLMID_in the past. However, these materials most likely qualify for the CERCLA 

petroleum exemption. PA/SI staff were unsuccessful in ascertaining the exact 
nature of materials spilled, leaked and seeped into the FMID. Wi thout knowing 
exactly what wastes were lost to the FMID, the petroleum exemption cannot be 
evaluated. Accordingly, a release of non-exempt waste to the FMID cannot be 
documented. 

Because staff was unable to document a release to the FMID and because of 
potential problems wi th waste characteristics on that pathway, further SIF ef for t 
was focussed on the Brimhall Ditch pathway. A release of EDC to the BD can be 
documented wi th data from the SI. SI data also al lowed extension o f t h e site 

. ...boundary aJon,g the Brimhall Ditch 0.3 miles south of the refinery. , , 
During the SIF, PA/SI staff at tempted to determine the location and size of 

the target populat ion for this pathway. PA/SI staff walked the Brimhall Ditch on 
July 8, 1986. The only diversions from the BD were located 0.45 miles (2376 ft) 
downstream from the hazardous substance (Appendix II, p. 27). At that location a 
gate diverts BD water into 75 acres of fields owned by Mr. Brimhall and Mr. Walker 
and used to grow hay, feed corn, and alfalfa for livestock consumption (Appendix 
V). No irr igation was observed downstream from these properties. Tailwater goes 
to the San Juan River (Appendix V). 

A 3-acre plot of sweet corn and melons was identif ied immediately adjacent 
to the BD right a t the hazardous substance (site) boundary. However, this f ie ld, 
which is owned by Mr. Grubbs and leased to Mr. Kinlichee, is irrigated from a lateral 
that exits the FMID about 1000 f t west o f t h e BD headgate, and so is not vulnerable 
to contamination in the BD. 

WASTE CHARACTERISTICS 

PA/SI staff ascertained that 689 jcubic yards of non-exempt, lead-containing 
wastes had been deposited of at the site in a manner that left the wastes available 
to both surface water and ground water routes. 

On February 17, 1986, two waste disposal areas were identifed a t t he site. 
Mr. Omer Morrison, a former refinery employee, stated that tank bottoms from the 
50,000-barrel crude oil tank had been removed and placed in these two disposal 

j 



pits. This material is considered non-exempt under CERCLA because it is a waste 
product o f t h e refining process. The sludge is not petroleum, crude oi l , or any 
fraction thereof. 

The largest o f t h e t w o waste pits is located just south o f t h e refueling 
plat form. Mr. Morrison stated that it was 10 to 15 feet deep. Using a steel 
measuring tape, PA/SI staff measured the horizontal dimensions to be 62 x 30 feet. 
Therefore, the volume of waste in this pit is conservatively estimated to be 10 x 62 x 
30 = 18,600 cubic feet, or 689 cubic yards. The second pit is located adjacent to the 
50,000-barrel tank. Mr. Morrison gave its depth as 5 to 6 feet. The pit has been 
fi l led in w i th earth material and covered over and only seeps are visible at the 
surface; the horizontal dimensions, and therefore the waste volume, are unknown. 

Both these pits were excavated in sand and gravel alluvium, are unl ined, have 
inadequate freeboard and unsound runon diversion structures. Both are available 
to the ground water route. Al though Mr. Morrison indicated tha t the large pit was 
dry when it was excavated, the seasonal high water table probably rises into the 
waste material in this pit. 

Surface runoff f rom the pits cannot leave the site because of a berm at the 
south end o f t h e refinery property, nor can it f low overland to the BD because of a 
berm along the BD. However, shallow ground water f lows southwest f rom the pits 
toward the BD which is less than 100 yards away. Therefore both pits are available 
to the BD surface water pathway by way of shallow ground water. 

In addit ion to the t w o waste disposal pits, Mr. Morrison identif ied the area in 
which gasoline was blended wi th tetra-ethyl lead to make leaded gasoline. This 
area is in the middle of the new tank farm. It is bermed so that surface runon/runoff 
is not a factor, but the area is unlined and movement to ground water is not 
prevented. 

I Chemical characteristics of wastes in these areas can be assessed f rom samples 
collected on February 17 - 18, 1986. From the large disposal pit staff obtained two 
8-oz. glass jars of sludge and two 40-ml teflon-capped glass vials of f luid ponded at 
the surface o f t h e pit. From the small pit staff collected two 8-oz. glass jars of cover 
soil. From the area nearthe lead blending pump, staff collected two 8-oz. glass jars 
of surface soil. 

Results of all sampling for waste characteristics are summarized in the table 
below. The results indicate that the sludge in the waste pit and the soil in the lead 
blending area contain elevated levels of lead, chromium, and arsenic. Lead, for 
example, occurs at about 11 ppm in native soils, but is elevated to more than 10 
times that level in on-site wastes. 

WASTE SAMPLING RESULTS 

sample location date VOCs lead chromium arsenic 
ki^«^«-..r*^^«c«;i ->/iQ/Qe 11 ppm 2.6ppm 1.9 ppm 
sample location gate 
bkgd surface soil 2/18/86 
bkgd. soil @ 24" dp th . 2/18/86 
sm. waste pit (soil) 2/17/86 
Ig. waste pit (liquid) 2/17/86 < 3 p p b 
Ig. waste pit (sludge) 2/17/86 
lead mixing area (soil) 2/17/86 

10 2.6 1.7 
20 2.6 2.8 

140 31 23 
260 15 5 

All o f t h e above wastes are in or near the present tank farm. No official 
waste disposal was indicated in the area near the actual refinery apparatus and 
fo rmer tank farm north o f t h e FMID. The lead storage shed was in that area and 
there is historical documentat ion that the old tank farm was a source of spills and 
leaks that saturated the underlying soil and contaminated the FMID, but there is no 



identifiable or measurable volume of non-exempt CERCLA hazardous waste in that 
area. . , _ 

SUMMARY AND APPLICATION" 

The SIF confirmed that benzene, toluene, xylenes and 1,2-dichloroethane had 
been released from the site to shallow ground water and surface water and that 
there were no alternate sources forthis contamination. The SIF showed that 
ground water is used extensively for drinking purposes in proximity to the site and 
that surface water'is used for irrigation of forage crops in the vicinity ofthe site. 
Waste characteristics were also quantified as a result of data collected forthis SIF. 
The site holds 689 cubic yards of waste that contains elevated%v.eis_of JeadD This 
material is a refinery waste product and is deemed not exempt from CERCLA law. 
The waste materials are available to both surface water and ground water. 

I Information obtained through this SIF will be used to document an HRS 
package for the Caribou Refinery site. Data are sufficient to support a Ground 
Water Route score that will stand on its own and a Surface Water Route score that 
will aiso be of value. 



APPENDIX I 

Well Records and Drillers' Logs 
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Four Corners, Inc. Phone (307) 886-3861 - P. O. Box 457 - Afton, Wyoming 83110 

1987 
MAYl8 

May 12, 1987 

Richard L. Young 
Assistant General Counsel 
Post Office Box 968 
Santa Fe, NM 87504-0968 

Dear Mr. Young: 

In answer to my l e t t e r dated A p r i l 7, 1987, 
Dennis McQuillan called our oTrice on A p r i l 30 
and l e f t word with the secretary, giving approval 
for Caribou to proceed with the investigation. 

This verbal approval not withstanding, p r i o r to 
any action that might be taken i n regard to the 
issues addressed i n the above mentioned l e t t e r , 
Caribou needs a w r i t t e n response to the questions 
addressed th e r i n . 

Sincerely, 

CARIBOU FOUR CORNERS, INC. 

William Call 
President 

w c / k m J l^nl£ 

-i c*a CiU 



P o s t O f f i c e B o x 9 B B 
S a n t a F e , N e w M e x i c o B 7 5 Q 4 - D 9 B B 

G A R R E Y C A R R U T H E R S 
G o v e r n o r 

C A R L A L. M U T H 
D e p u t y S e c r e t a r y 

L A R R Y G O R D O N 
S e c r e t a r y 

NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

May 11, 1987 

I 
William Call, President 
Caribou Tour Corners, Inc. 
P.O. Box 457 
Afton, Wyoming 83110 

Dear Mr. Call: 

Thank you for submitting the site investigation proposal for your 
Kirtland refinery prepared by Dames & Moore. This proposal is hereby 
approved with the following conditon: 

0 For those water-quality monitoring wells in which the top of screen 
must be placed below the water table, please have your contractor 
note the presence or absence of a floating oil phase during the 
drilling process. 

Regarding the hook up of homeowners to the city water system, the 
EID can provide some assistance in acquiring the technical data needed 
to do so. We recently conducted a detailed water well sampling program 
in the area to identify all wells that may be threatened by contamination. 
1 will provide the results of these tests to you upon completion. 
Additionally, we can estimate the costs hooking up the households 
whose water wells are threatened. 

Thanks again for your cooperation in this matter. 

Sincerely, 

Dennis McQuillan, WRS I I I 
Technical Services Section 
Ground Water/Hazardous Waste Bureau 

DM:dlr 

cc: Richard Young, Office of General Counsel 
Stuart Castle, Water Supply Section 
David Tomko,Farmington Office 
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Refinery Offers 
Help To Find 
Contaminant̂ ) 
THE ASSOCIATED PRI 

FARMINGTON — A refinery has offered 
to test ground water to help identify tbe 
source of a gasoline additive contaminating 
some wells near Kirtland, officials said. 

The state Environmental Improvement 
Division was negotiating with Caribou 
Refinery about tracking the contaminant 
plume to its source when Caribou made the 
offer, said EID spokesman Davfdi 

CMcQuilMnT7 c^m* 
He said be is pleased about the Caribou 

offer to test the water near its Kirtland 
refinery and that the company is being 
cooperative. 

Contamination of water wells with a 
chemical commonly called EDC was first 
noticed about a year ago in an area south of 
the refinery. EDC has been linked to 
cancer. 

Sampling of the wells indicated con­
tamination levels were eight or nine parts 
per billion, said David Tomko of the EID's 
Farmington office. 

The state standard for EDC contamina­
tion in drinking water is 10 parts per 
billion, but the U.S. Environmental Protec­
tion Agency standard is zero parts per 
billion. 

Preliminary results of water sample tests 
during the last few weeks show that, of nine 
samples, one was contaminated with 10 
parts per billion of EDC, Tomko said. 
Results are not available for seven other 
samples from area wells. 

EDC is added to leaded gasoline during 
refining to enhance octane and to keep lead 
departs from building up in the engine. 

Few peopiem tbe area get Their drinking 
rater from wella. Tomko said most drink­
ing water is piped in from public water 
supplies, which are not contaminated. : 
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^ State will need 
wast® canter soon, 
study concludes 

^0 ALBUQUERQUE (AP) -
New Mexico might need a haz-

S» ardous waste storage-and-trans-
fer center in a year or two, a 

Ps study concluded. 
The 12-month study by Jacobs 

Engtoeering^oup 0 f Al-
buqpmque V 'Nnr Mexico 
d»33 not p^Ste enouf h haz-
aiTtuus waste to justify a center 
at the present time. 

Ihe company studied the pos­
sibility of building a storage 
station to house hazardous 
waste until it can be shipped out 
of state for permanent disposal. 

New Mexico businesses cur­
rently have no place except 
their premises to store hazard­
ous waste until enough builds up 
to fill a truckload for transfer. 

The Jacobs study said the city 
and state should decide whether 
to publicly subsidize a waste 
facility if a private business 
does not do so. 

the study named six locations 
as possible sites for a waste 
transfer-and-etorage station. All 
are in the Albuquerque area, 
where 43 percent of New Mexi­
co s hazardous waste is generat­
ed. 

William Bennett, head of the 
city's Environmental Services 
Division, said the six sites 
would meet federal and state 
requirements for a waste stor­
age facility. 
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SCIE IFIC LABORATORY DIVI 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

N 

REPORT TO: 

BXO 
72V (k), A/J/M*. 

S.L.D. No. OR-

DATE REC. 

PRIORITY 

T ? 7 

COLLECTION CITY: (^M&^J 

_ PHONE(S): g Z ^ - f & y 

COUNTY: 5fc?^J Ol<,Q~/J 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) 1 | ^ | 0 | 5" I lO 1 *T | / \ I \ 5 \ Q \ 

LOCATION CODE: (Township-Range-Section-Tracts) [ 2 . \ 9 1 ̂ + / 1 ^ \ V X I I ? + | | |(10N06E24342) 

USER CODE: ! SUBMITTER: d/L/ CLrf-\fY&/ 

D4. 
CODE.-I 

SAMPLE TYPE: WATER SOIL FOOD OTHER: 

This form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

] | NP: No Preservation; Sample stored at room temperature. 

JJXJ P-Ice Sample stored in an ice bath (Not Frozen). 

[><•[ P-Na^S^O^ Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 

ANALYSES REQUESTED: Please check the appropriate box(es) 

required. Whenever possible list specific compounds suspected or 

PURGEABLE SCREENS 

[ _ ] (753) Aliphatic Headspace (1-5 Carbons) 

| X 1 (754) Aromatic & Halogenated Purgeables 

[ [ (765) Mass Spectrometer Purgeables 

Q (766) Trihalomethanes 

Other Specific. Compounds or Classes 

• 
• 
n 
a 
Remarks: 

below to indicate the type of analytical screens 

required. 

EXTRACT A B L E SCREENS 

[ | (751) Aliphatic Hydrocarbons 

• (755) Base/Neutral Extractables 

[ | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides & Herbicides 

FIELD D A T A : 

o 
pH= ; Conductivity= umho/cm at C; Chlorine Residual= mg/ l 

Dissolved Oxygen= mg/l; Alkal ini ty= mg/l; Flow Rate / 

Depth to water I j ,K f t . ; Depth of well U , < f t . ; Perforation Interval - f t . ; Casing: U .< 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

A a \ ?>c<:'y.;̂ ] "./•* M H^M <?, fft_/_ , Ctl 6 Z ^ 7 , j f 

I certify that the results in this jbjods accurately reflect the results of my field analyses, observations and^ ^ 

activities.(signature collector): v/. S-^ is ••'•*l-'-> Method of Shipment to the Lab: r'.lT? M?"* ''" 
i/ 

CHAIN OF CUSTODY 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed [__] OR Seals Intact: Yes | | No |__| 

Signatures 



ANALYSES PERFORM! LAB. NoPOR- 7 7 ^ 
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

• (753) 

• (765) 

• (766) 

• 
• 
• 
• 
• 

PURGEABLE SCREENS 

Aliphatic Purgeables (l-S Carbons) 

Aromatic iz Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACT A B L E SCREENS 

| 1 (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

I 1 (758) Herbicides, Chlorophenoxy acid 

f__| (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides k Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED CONC. COMPOUND(S) DETECTED CONC. 

M D. 
- /? / / 

* DETECTION LIMIT * ^ + DETECTION LIMIT - I 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes [__| No Seal(s) broken by: ^wS-j^gSs*-/b*>f date: 

I certify that I followed stancard laboratory procedures or. handling and analysis of this sample unless otherwise noted am 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: ^T/IJ./t'r'? • Analyst's signature: _ _ ^/^.^},/^ / ' fe/s?) 

• ,-'7 
I certify that I have reviewed and concur with the analytical results 

^ o r 

Reviewers signature: ' 

~7T 

this sample and with the statements in this V.cck. 

U , 



87- 0782 -C 
SCIENTIFIC LABORATORY DIVI 

W 700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

N 

1 <f<\ - oc-

REPORT TO: 

(-TO S~- 7-1'7 

COLLECTION CITY: ^£7 r47 G^UfQ 

S.L.D. No. OR-

DATE REC. _ 

PRIORITY _ 

PHONE(S): ? 3 7 Z - - f / 5 > / 

COUNTY: 5gC.^/ C T U ^ J 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) | £ | 7 - | f l l 5 " | O l ^ l I \ I' \ 3 \ 5~ \ 

LOCATION CODE: (Township-Range-Section-Tracts) | Z~\ < 7 \ / J + / \ ^ \ Q(J+ / 1 $> + 1 I |(10N06E24342) 

USER CODE: I _T I I (P I / I / | SUBMITTER: ^ _ W A i u y r < ^ J < ^ CODE:| | | 1 

SAMPLE TYPE: WATER |_J , SOIL |_J, FOOD | _ | , OTHER: 

Glass Jugs, and/or This form accompanies Septum Vials, 

Samples were preserved as follows: 

| | NP: No Preservation; Sample stored at room temperature. 

P-Ice Sample stored in an ice bath (Not Frozen). 

1 I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
'— 1 2 2 3 

ANALYSES REQUESTED: Please check the appropriate box(es) 

required. Whenever possible list specific compounds suspected or 

PURGEABLE SCREENS 

[_ ) (753) Aliphatic Headspace (1-5 CarbonB) 

fo<. (754) Aromatic & Halogenated Purgeables 

1 | (765) Mass Spectrometer Purgeables 

• (766) Trihalometh anes 

Other Specific Compounds or Classes 

• 
• 
n 
a 

below to indicate the type of analytical screens 

required. 

EXTRACT ABLE SCREENS 

I | (751) Aliphatic Hydrocarbons 

[__] (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

| [ (759) Herbicides, Triazines 

• (760) Organochl orine Pesticides 

1 | (761) Organophosphate Pesticides 

| _ | (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides & Herbicides 

Remarks: V J » f l _ U > ' C C . - / j t I , -

FIELD D A T A : 

pH= ; Conductivity— _umho/cm at C; Chlorine Residual—_ _mg/l 

Dissolved Oxygen - mg/l ; Alkal ini ty: mg/l ; Flow Rate_ 

Depth to water M f t . ; Depth of w e l l _ _ _ _ _ f t . ; Perforation Interval 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

_f t . ; Casing:_ 

C-U.*-UVhL CLrls'Wg^ lyjeJlLoix&v -hx^) f 6?3r> .&z^C> 

I certify that the results in this i l ock accurately reflect the results of my field analyses, observations and 

activities.(signature collector): j»<f__/_, "~foh-/AAAA\/r Method of Shipment to the Lab: /g.fY>//l^?i 

CHAIN OF CUSTODY 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed ] _ | OR Seals Intact: Yes | | No [__] 

Signatures . 



ANALYSES PERFORM] LAB. NoflPR- 7f?D-
THIS PAGE FOR. L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

• ( 7 5 3 ) 
[ _ f ( 7 5 4 ) 

• ( 7 6 5 ) 
• (766) 

• 
• 
• 
• 
• 

PURGEABLE SCREENS 

Aliphatic Purgeables (1-3 Carbons) 

Aromatic & Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

[__] (755) Base/Neutral Extractables 

[ | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| ] (761) Organophoaphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

f__] (762) SDWA Pesticides & Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) DETECTED CONC. COMPOUND (S) DETECTED CONC. 

fro, 
r j? / j r / / "" 

/V, D, 

'" / " T V 

* DETECTION LIMIT * ^ + DETECTION LIMIT + ~\~ 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes J__| No Seal(s) broken by: /?7^?^sJjfA-J^Cii/ date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: j Analyst's signature^ 
y a 

I6r I certify that I have reviewed and concur with the analytical results 

' / T ^ r , / ' , , . MAY 2 2 1987 
this sample and with the statements in this block. 

Reviewers signature: - y 

CL 



ENvŷo < ENVIRONMENT • 

SCIE FIC LABORATORY D1VI 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

N 
JI 

REPORT TO: S.L.D. No. OR-

DATE REC. 

PRIORITY 

7V/ 

PHONE(S): ?Z ?-- ?ff'57 

COLLECTION CITY: /Cl rirl^d ; COUNTY: ScjO OIXCLAJ 

COLLECTION D A T E / T I M E CODE: (Year-Month-Day-Hour-Minute) | | 7 1 0 1 5* I <9 1 V" | 

LOCATION CODE: (Township-Range-Section-Tracts) \ j j \ 9 \ / J + / | \ + / | 4, + \ | |(10N06E24342) 

USER CODE: 1 f T | Z- \ Q \ / | / | SUBMITTER: / Q s J / ^ . V ^ V 

SAMPLE TYPE: WATER |__J, SOIL [ _ ] , FOOD |_J, OTHER: 

CODE:! 

This form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

| | NP: No Preservation; Sample stored at room temperature. 

1^1 P-Ice Sample stored in aa ice bath (Not Frozen). 

I">CJ P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
2 2 3 

ANALYSES REQUESTED: Please check the appropriate box(es) 

required. Whenever possible list specific compounds suspected or 

PURGEABLE SCREENS 

| | (753) Aliphatic Headspace (1-5 Carbons) 

1X1 (754) Aromatic k Halogenated Purgeables 

I [ (765) Mass Spectrometer Purgeables 

' | (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 

a 
Remarks: 

below to indicate the type of analytical screens 

required. 

EXTRACT A B L E SCREENS 

1 | (751) Aliphatic Hydrocarbons 

| | (755) Base/Neutral Extractables 

| | (758) Herbicides, Chiorophenoxy acid 

| | (759) Herbicides, Triazines 

| 1 (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

[__] (767) Polychlorinated Bi phenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

| | (762) SDWA Pesticides iz Herbicides 

FIELD D A T A : 

pH= ; Conductivity— _umho/cm at C; Chlorine Residual= _mg/l 

Dissolved Oxygen—_ mg/l; Alkalinity—_ _mg/l; Flow Rate 

Depth to water (A Jc f t . ; Depth of well f t . ; Perforation Interval -_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

Jt.; Casing: Uit^ 

I certify that the results in this biock accurately reflect the results of my field analyses, observations and A 

activities.(signature collector): r j - d - ^ — / ^ • { / j A A ^ j . t . y ' Method of Shipment to the Lab: y~ 

CHAIN OF CUSTODY 

I certify that this sample was transferred from 

at (location) 

to 

and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed ]__] OR Seals Intact: Yes ]__] No [__] 

Signatures ^ _ . 



ANALYSES PERFOR Mrfb LAB. NcWOR c0( 
THIS P A G E F O R L A B O R A T O R Y R E S U L T S O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

P U R G E A B L E SCREENS 

[~J (753) Aliphatic Headspace (1-5 Carbons) 

f y ] (754) Aromatic A: Halogenated Purgeables 

| 1 (765) Mass Spectrometer Purgeables 

[__] (766) Trihalometh anes 

Other Specific Compounds or Classes 

• 
• 
• 
tt 

E X T R A C T A B L E SCREENS 

| | (751) Aliphatic Hydrocarbons 

[__] (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

Q (759) Herbicides, Triaiines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

j | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides k Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) D E T E C T E D CONC. 

[PPB] 

COMPOUND (S) D E T E C T E D CONC. 

[PPB1 

1 

DETECTION L I M I T DETECTION LIMIT -

ABBREVIATIONS USED: -

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Not Sealed j | Intact: Yes j j No [_fr" Sea!(s) broken by: si-r lp^ 1~~ ^ ^ ' ^ y C " ^ ' / ' ^ date: 

I certify that I followed standard laboratory procedures on handling and analysis o: this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: 'T'//li/lf"? . Analyst's signature: ^{/^<t^ ^ ^ / ^ ^ 

I certify that I have rev-̂ fewed and concur, with the analytical results for this sample and with the statements in ;h:£ bioci . 

Reviewers signature: Zwea and concur, with the analytical results 



«* ENVIRONMENT 

M r— 

SCIEIHIFIC LABORATORY DIV! 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

N 

REPORT TO: S.L.D. No. OR-

DATE REC. 

PRIORITY 

1 i C 

COLLECTION CITY: 

PHONE(S): ? 7 7 - 9 1 4 / 

COUNTY: -S#^ (TcLr*-^1 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) \ t \ 7 - \ 0 ) ^ ' \ O \ < ' f \ 0\ 9 \ 0 \ 0 \ 

LOCATION CODE: (Township-Range-Section-Tracts) | _7 I *? { A / + / I 3 ] U) + / I C?+ I | |(10N06E24342) 

USER CODE: | _ T | Z - [ O | / | / ] SUBMITTER: / / U - C A W ^ - Q S ^ S / CODE:| | | | 

SAMPLE TYPE: WATER | _ £ SOIL | _ | , FOOD | _ | , OTHER: 

Glass Jugs, and/or This form accompanies Septum Vials, 

Samples were preserved as follows: 

| | NP: No Preservation; Sample stored at room temperature. 

|~><[ P-Ice Sample stored in an ice bath (Not Frozen). 

P-Na S O 
2 2 3 

Sample Preserved with Sodium ThioBulfate to remove chlorine residual. 

ANALYSES REQUESTED: Please check the appropriate box(es) 

required. Whenever possible list specific compounds suspected or 

PURGEABLE SCREENS 

| [ (753) Aliphatic Headspace (1-5 Carbons) 

(754) Aromatic ic Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

| | (766) Trihalomethanes 

Other Specific Compounds or Classes 

IZ1 
• 
• 
t i l 

below to indicate the type of analytical screens 

required. 

EXTRACT A B L E SCREENS 

I | (751) Aliphatic Hydrocarbons 

[__] (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

I | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

j | (761) Organophosphate Pesticides 

| _ | (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides ic Herbicides 

Remarks: \ A flAs J f ] \ f ! ^ j K W k £ / <UJ& ' £- J /<*hi i f TLofl 

F I E L D D A T A : 

pH= ; Conductivity—_ _umho/cm at C; Chlorine Residual= 

Dissolved Oxygen—_ 

Depth to water 

_mg/l; Alkalinity—_ _mg/l; Flow Rate_ 

f t . ; Depth of well f t . ; Perforation Interval 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

_mg/l 

f t . ; Casing: 

I certify that the results in this block accurately reflect the results of my field analyses, observations and * 

activities.(signature collector): ^^L/.^~ ^{*£(jAAJ$Jt^/ Method of Shipment to the Lab: /' aX^l/a'^d' 

CHAIN OF CUSTODY 

I certify that this sample was transferred from 

at (location) 

to 

J. and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed • OR Seals Intact: Yes j - ] No 

Signatures 
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87- 0678 -C I 
^ RECEIVED MAY 

SCIEIN®FiC LABORATORY DiV! 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

N ? j / P ^ ^ ^ M si ATI: OF NI:W : 

t F N U i n n N M P N T 1 ENVIRONMENT-

'1 

REPORT TO: S.L.D. No. OR- k - '< 1 . O 7 • 

DATE REC. ' - / - - ^ y - r 7 

PRIORITY 

PHONE(S): 

SUBMITTER: 

USER CODE: \ 5\Z\0\ I \ I \ 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) I $ | 7 1 0 \ ^ \ 2-\ O \ I \ 2-1 / I .^1 £-\ & \ l H \ 

SAMPLE TYPE: WATER _ _ ] , SOIL • , FOOD Q , OTHER:_ 

COUNTY: *7ff-<0 O t ' CITY: 

LOCATION CODE: (Township-Range-Section-Tracts) I 2^ 1 ^ ] / J + / I ^ I ( ! ^ + / 1 + 1 | |(10N06E243-12) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS EXTRACTABLE SCREENS 

Q (753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic Sc Halogenated Purgeables 

1 | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 

Remarks: V j ' f i t ' / & fl / - Z -

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls ( P C B ' B ) 

[ | (764) Polynuclcnr Aromatic Hydrocarbons 

• ( 7 G 2 ) SDWA Pesticides Si Herbicides 

FIELD D A T A : 

o 

p l l = ; Conductivity= umho/cm at C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l; Alkalinity-: mg/l; Flow Rate / 

Depth to water Q/C ft.; Depth of well O ft.; Perforation Interval - ft.; Casing: UfK 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): KLJl^u- ^ ~ ^ 0 J Jr J ^ A w ' Method of Shipment to the Lab: 

Tliis form accompanies "2^~ Septum Vials, Grass Jugs, and/or 

Samples were preserved as follows: 

I [ NP: No Preservation; Sample stored at room temperature. 

Jjg P-Ice Sample stored in an ice bath (Not Frozen). 

[ I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 

" CHAIN OF CUSTODY ~ — ~ 

I certify that this sample was transferred from to 

at (location) on / / - : and thnt 

the statements in this block are correct. Evidentiary Seals: Not Sealed ] ~ ] Seals Intact: Yes Q J No Q J 

Signatures 



ANALYSES PERFOR LAB. NrFOR- frT/f: 
T I P S P A G E F O R L A B O R A T O R Y R E S U L T S O N L Y 

Thia sample was tested using the analytical screening method(s) checked below: 

• 

• 

• 
• 
• 
• 
ED 

PURGEABLE SCREENS 

(753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic Si Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

(766) Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACT A B L E SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Ext ractables 

| | (758) Herbicides, Chlorophenoxy acid 

Q (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

1 | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I I (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Si Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D 

'. ' ( - * • * DETECTION L I M I T 

CONC. 

A'I) 

1 

COMPOUND(S) DETECTED 

mi DETECTION LIMIT -1-

ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

co r r c 

JiTiJJ_ 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes £~J No Seal(s) broken by: date: 
I certify that I followed standard laboratory procedures on handling and analysis of this sample unleiiB otherwise nolo-.i 

that the statements on thia page accurately reflect the analytical, results for this sample. 

Date(s) of analysis: ^f- — £^~7 • Analyst's aignature: / , 
T " 

Reviewera signature: 

2 
Dncur w i th l tr I certify that I have reviewed) and concur w i th l the analytical results for this -sample and with li:e statements in thi 



07- 0679-C «4 
SCIE F1C LABORATORY DIVI 

700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

STATE OF NEW MEXICO 

l ENVIRONMENT • 
' I I ' ' 

REPORT TO: S.L.D. No. OR-

DATE REC. 

PRIORITY 

PHONE(S): 

SUBMITTER: 

USER CODE: I 4 \ ] Q 1 / I / 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) \ \ ~h \ O \ 4 \ Z-\ Q\ / \ / \ 5" \ & \ £ \ & \ M \ 

SAMPLE TYPE: WATER SOIL FOOD • , OTHER: 

COUNTY: ^CtfJ lJu-tf-A) ; CITY: & tr'W.G^jjL 

LOCATION CODE: (Township-Range-Section-Tracts) \ g l \ 9 \ + / I ^ 1 0 I 7 " + I I |(10N06E24342) 

ANALYSES REQUEST1UD: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 1 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

(764) Aromatic Sc Halogenated Purgeables 

j j (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 

• 

• 

• 

Remarks: \)]QA<Z> ] T<S— / t T6r--z~ 

EXTRACTABLE SCREENS 

[ | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (702) SDWA Pesticides Sc Herbicides 

FIELD D A T A : 

pH= ; Conductivity=_ _umho/cm at C; Chlorine Residual=_ mg/l 

_mg/l; Alkalinity=_ _mg/l; Flow Rate 

Jt.; Casing: U-fc 

Dissolved Oxygen= 

Depth to water f t . ; Depth of well 3 J ft-; Perforation Interval 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

Tfoy * Mtr^le (ruilfft^y (Ai^UatxS'fL.'h^p } •&-// Cfl foils' 

I certify that the results in this .block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): hLjAs—- /l.(/sAJ-~<LlcSy Method of Shipment to the Lab: 

This form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved aa follows: 

1 I NP: No Preservation; Sample stored at room temperature. 

JO- P - I c e Sample stored in an ice bath (Not Frozen). 

[ ! P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY ~ ~ 

I certify that this sample was transferred from 

at (Iocation) 

to 

J_ and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed | | Seals Intact: Yes | | No | \ 

Signatures . 



ANALYSES PERFOR LAB. No!T OR- / 7 9 
Tff lS P A G E F O R L A B O R A T O R Y R E S U L T S O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

• 

• 

• 
• 
• 
• 
Ell 

PURGEABLE SCREENS 

(753) Aliphatic Purgeablea (1-3 Carbons) 

(754) Aromatic St Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

(766) Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACTABLE SCREENS 

| 1 (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

Q (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB'a) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Si Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) D E T E C T E D CONC. COMPOUND (S) DETECTED CO .NO 

— . ••• "t J J 
A/D 

iJ f A 

.<•/ - i r i U . i ' / l r * DETECTION LIMIT * ^ I U i 
ABBREVIATIONS USED: 

RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

I 

! 

A v irO(?- IL i t f / A DETECTION LIMIT + H ~ 

' 0 // 
DETECTION LIMIT 
DETECTION LIMIT (NOT CONFIRMED) 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) broken by: Seal(s) Intact: Yes Q No *K7]- Seal(s) broken by: , date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unleaB otherwise noted and 

that the statements on this page accurately reflect the analytical results for this sample. 

Datc(n) of analyBiu:_ Analyut'u signature: 

I certify that I have reviewed and concur with the analytical resultx for thia aantpre and with the iilaU:iiM-n'.< m i|> 

/VS / 
Reviewers signature: 

*2L 



87- 0 6 8 0 -C SCIE 

RECEIVED 

F3C LABORATORY DiVI 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

\ h 1387 
N -2$ S I A I E 01 : NEW Mi .MCO 

I ENVIRONMENT-

REPORT TO: S.L.D. No. OR-_ 

DATE REC. 

PRIORITY 

USER CODE: \ 5 \ Z - \ Q \ \ \ ( 

CODE: I I I I 

PHONE(S): 

SUBMITTER: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII ) | $ | 7 | 0 \ L j \ Z \ Q \ I I / I L / \ Q \ £~\ & 1 M 1 

SAMPLE TYPE: WATER [%|, SOIL Q FOOD OTHER: 

COUNTY: ^6^ tO \ J~V^UJ ; CITY: _ 

LOCATION CODE: (Township-Range-Section-Tracta) 1 Z | 1/CV + / | \ j f j + f ) \ + | | |(10N06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

fcCl (754) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

| | (766) TrihalomethaneB 

• 
• 
• 

Remarks: 

Other Specifis ,Coinpounds or Classes 

EXTRACTABLE SCREEKS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB'n) 

| | (764) Polynuclonr Ai oinal.ii-. I lydrocarbonn 

| ~ | (7G2) SDWA Pesticides Sc Herbicides 

F I E L D DATA: 

o 
pH= ; Conductivity= umho/cm at C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l; Alkalinity = mg/l; Flow Rate / 

Depth to water j j K ft.; Depth of well ^ ft.; Perforation Interval - ft.; Casing: Clfc~ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): $~JL~Cs~- JsL/\s^&A-. Method of Shipment to the Lab: 

Thia form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

I I NP: No Preservation; Sample stored at room temperature. 

]^2f P-Ice Sample stored in an ice bath (Not Frozen). 

[ I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

" CHAIN OF CUSTODY ~ 

I certify that thia sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed | | Seals Intact: Yes | | No | [ 

Signatures 



ANALYSES PERFOR LAB. Nd "OR- fc0 
THIS P A G E F O R L A B O R A T O R Y R E S U L T S O N L Y 

Thia sample was tested using the analytical screening method(a) checked below: 

PURGEABLE SCREENS 

Q (753) Aliphatic Purgeables (1-3 Carbons) 

^PCf^(754) Aromatic Si Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

Q (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 
• 

E X T R A C T A B L E SCREENS 

| | (751) Aliphatic Hydrocarbons 

| ] (760) Organochlorine Pesticides 

• (765) Base/Neutral Extractables 

• (758) Herbicides, Chloroph enoxy acid 

• (759) Herbicides, 1 nazines 

| | (760) Organochlorine Pesticides 

1 | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I 1 (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Si Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. COMPOUND (S) DETECTED CONC. 

• S t ' l f - ' I* /? /{<. f * DETECTION L I M I T 4 s - 4 c > f - < M a T f d + DETECTION L I M I T t- i " 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

V LABORATORY REMARKS: .- • jf\.C ) £ ^ < -yj, cX 'fp^''". 

me 
0 

CERTIFICATE OF A N A L Y T I C A L PERSONNEL 

Seal(s) broken by: Seal(s) Intact: Yes Q No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of thia sample unleuH otherwise nnt.-.i 

that the statements on thia page accurately reflect the analytical reault8 for thia sample. 

Uj?d_o^ 1 ... 

a 
Date(a) of analyBia:_ . Analyst's signature 

I . certify that I have reviewed and concur/with the analytical results for this sample and with the statements in '.hi 

Reviewers signature: 



87-0681 -C ^ 
SCIE 

i *> 1987 

?FIC LABORATORY DiVS 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

N S I A IT; OF NEW MI'AICO 

REPORT TO: S.L.D. No. OR-

DATE REC. 

7~ PRIORITY 

USER CODE: | 5" | 2- [ Q| ( \ \ 

CODE: | |_... I I 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII ) l f | " F l ^ l ^ l ^ » l Q l / I 

PHONE(S): 

SUBMITTER: 

SAMPLE TYPE: WATER SOIL • , FOOD OTHER: 

COUNTY: ^G-»\) tJ~U>-/l,/J ; CITY: 

LOCATION CODE: (Township-Range-Section-Tracts) 1 2- \ *? | AJ + / j 4 I \X.) + / 1 3 + 1 _|(10N06E24342) 

ANALYSES REQUEST!^!.): Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

f 2 k (754) Aromatic U Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

[ | (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
a 
• 
• 

Remarks: 

EXTRACT ABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

( 7 5 s ) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

1 | (759) Herbicides, Triazines 

j | (7G0) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic. Hydrocarbons 

O ( 7 C 2 ) SDWA Pesticides & Herbicides 

F I E L D DATA: 

o 
p l l = ; Conductivity= umho/cm at C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l; Alkal ini ty= mg/l; Flow Rate /_ 

Depth to water 7 ft.; Depth of well 30 ft.; Perforation Interval - ft.; Casing: 2- ^ 
I 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

Tomb i^>i ,*?ZVAJQ1J ujt.ll bdu$<e- "fai-ia > tf 3 CH 3 

I certify that the results in this ^bjock accurately reflect the results of my field analyses, observations and 

activities.(signature collector): ^ L - L * * . iJ'S.L^y' Method of Shipment to the Lab:_ 

This form accompanies ~2*" Septum Vials, Glass Jugs, and/or 

Samples were preserved aa follows: 

I | NP: No Preservation; Sample stored at room temperature. 

P^j P-Ice Sample stored in an ice bath (Not Frozen). 

[ I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY ~ 

I certify that thia sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seala: Not Sealed | | Seals Intact: Yes Q J No [ \ 

Signatures ^ 



ANALYSES PERFORM©) LAB. N t # O R -
TUTS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

Thia aample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

^ j > < ^ ( 7 5 4 ) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• : 
• 
n 
• 
GD 

E X T R A C T A B L E SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Peaticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicide8, Chlorophenoxy acid 

| | (759) Herbicides, Triazinea 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Peaticides 

• (767) Polychlorinated Biphenyls (PCB'a) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Peaticides Sc Herbicidea 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED 

4? (h^tix /Htv/$infie<t (UfA 

d A C ' I ' U t L L C * DETECTION L I M I T * 

CONC. 

[PPBl 

A7/> 
ML 

TAT, 

COMPOUND (S) DETECTED CONC. 

r l<?J0&'->kW'Wft DETECTION LIMIT -|-

a ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(a) broken by: date: Seal(s) Intact: Yes • No 

I certify that I followed standard laboratory procedures on handling and analysis of thia sample unlcsa otherwise noteii m l 

that the statements on this page accurately reflect the analytical cesult*-, for thia aample. 

Date(s) of analysis: tyt-Z-^/-£ ~) . Analyst's signature: .^A/'f^^^-^'^-^jZ^i- I 

I certify that I have reviewed and concur with the analytical results for thia aaiffple and with the si atctneni» in 

Reviewers signature: 2! 



0682 -C 
f.i u SUE 

\ / R E C E ' V : 

FJC LABORATORY DiVi 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

N Zt SI A i r , OF NEW M I A I C O 

I ENVIRONMENT 

I'D FIT TOi 8.L.D. No, OE-

PHONE(S): 

SUBMITTER: 

DATE REC. 

PRIORITY 

USER CODE: \ £ \ 2- \ Q \ / | / 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) | % | 7 | 6 > | * / | £ | £ > | / \ 0 \ ^ \ 0 \ / \ ^ \ M \ 

SAMPLE TYPE: WATER SOIL FOOD Q , OTHER: 

COUNTY: ^L) JILA/J ; CITY: f r i>J\\\eUJ tA. 

LOCATION CODE: (Township-Range-Section-Tracts) 1 Z- 1 f \ / J + / I 4 I 10 + / 1 2 - + 1 | |(10N06E2434 2) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds Buspected or required. ' 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

1^1 (754) Aromatic ic Halogenated Purgeables 

[ | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

o 
• 
• 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| [ (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| ] (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB'o) 

| | (704) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Peaticides ic Herbicides 

Remarks: 

FIELD D A T A : 

pH= ; Conductivity=_ umho/cm at C; Chlorine Residual= 

Dissolved Oxygen= _mg/l; Alkalinity=_ _mg/l; Flow Rate_ 

mg/I 

Depth to water f t . ; Depth of well ? 3 f t , ; Perforation Interval -_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

f t . ; Casing:_ i i i 

I certify that the results in this block accurately reflect the results o 

activities.(signature collector): ^LCPAS^- "^^^/^Aj^df^1-/^ 

This form accompanies Septum Viala, GlaSa Jugs, and/c 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

Method of Shipment to the Lab: 

. - . /°r 
Samples were preserved as follows: 

I | NP: No Preservation; Sample stored at room temperature. 

f>4 P-Ice Sample stored in an ice bath (Not Frozen). 
I I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY " "—' — 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not ^Sealed J t | Seals Intact: Yes | | No [ f 

Signatures 



ANALYSES PERFOR LAB. N ^ O R - ^ £ 7 L 
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This aample was teated using the analytical screening method(s) checked below: 

• 

• 
• 

• 
• 
• 
• 
ED 

PURGEABLE SCREENS 

(753) Aliphatic Purgeablea (1-3 Carbons) 

754) Aromatic Sc Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

(766) Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACTABLE SCREENS 

I I (751) Aliphatic Hydrocarbons 

I I (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

I I (758) Herbicides, Chlorophenoxy acid 

I I (759) Herbicides, Triazines 

I I (760) Organochlorine Pesticides 

I I (761) OrganophoBphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I 1 (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides & Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

fPPBl 

NP 
ND 

u "T u 

' I ' lP -T^-c r / i .C ,* DETECTION LIMIT * ^ ! 

COMPOUND(S) DETECTED CONC. 

ABBREVIATIONS USED: 

RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

ftxtip^-ylK^xi DETECTION LIMIT + ~\~ 

U 
DETECTION LIMIT 
DETECTION LIMIT (NOT CONFIRMED) 

LABORATORY REMARKS: 

Seal(s) Intact: Yes Q No \ t \ - Seal(a) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted ,n 1 

that the statements on thia page accurately reflect the analytical results for thia Bample. 

Date(s) of analysis: ^'/^2^L/—C^ ~* Analyst's signature: (^/'""^ 

CERTIFICATE OF ANALYTICAL PERSONNEL 

^2-

I certify that I have reviewed and concur with the analyt ic^ results for this sample and with the statement? in th 

Reviewers signature: A 2-<-'(• ̂  \ 0.L-.— 

MAY 8 1987 



87- 0683 -C SCIE FiC LABORATORY DSV! 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

N Zt 
ENVIRONMENT 

M 1' 

STATE OF NEW Mr.MCO 

REPORT TO: S.L.D. No. OR-_ 

DATE REC. 

/AU. & r 5 

PRIORITY 

PHONE(S): 

SUBMITTER: 

USER CODE: \ £ \ 2~ \ O \ I 1' / 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) I % 1 •? 1 O i i 2-1 Q I 0 | ff| ^ 1 0 | C l £ " 1 ^ 1 

SAMPLE TYPE: WATER SOIL FOOD OTHER: 

COUNTY: ^GiA/ OtQ^Q ; CITY: FlPCi^U f J j j AJ 

LOCATION CODE: (Township-Range-Section-Tracts) | | + + + _|(10N06E24342) 

ANALYSES REQTJES'rhJJ: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 1 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

hc\ (754) Aromatic ic Halogenated Purgeables 

I | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
D 
Remarks: 

EXTRACTABLE SCREENS 

| j (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons . 

• (762) SDWA Pesticides ic Herbicides 

Ali 

F I E L D DATA: 

pH= ; Conductivity= _umho/cm at C; Chlorine Residuals _mg/l 

Dissolved Oxygen= _mg/l; Alkalinity^ _mg/l; Flow Rate 

Depth to water f t . ; Depth of well j j £ f t . ; Perforation Interval -

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

f t . ; Casing:_ 

I certify that the resultB in this bkick accurately reflect the results of my field analyses, observations and 

activities.(signature collector): iy—C^c^— t V i A J < - 6 ^ Method of Shipment to the Lab: 

This form accompanies "Z— Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

I | NP: No Preservation; Sample stored at room temperature. 

) 2 l P-Ice Sample stored in an ice bath (Not Frozen). 

I i P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY — — 1 

I certify that thin narnplo wan transferred from _ to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Se^ls: Not Settled | 1 Seals Intact: Yes | j No | [ 

Signatures 



ANALYSES PERFORM®) LAB. Nc#OR £1 
THIS PAGE FOR. L A B O R A T O R Y RESULTS O N L Y 

Thia sample was tested using the analytical screening method(s) checked below: 

D (753) 
(754) 

• (765) 

• (766) 

• 
• 
• 
• 
• 

PURGEABLE SCREENS 

Aliphatic Purgeables (1-3 Carbona) 

Aromatic Sc Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACT A B L E SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

[ _ ] (759) Herbicides, Triazines 

I I (760) Organochlorine Pesticides 

I | (761) Organophoaphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

• (764) Polynucle ar Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED CONC. COMPOUND(S) DETECTED CONC. 

r(Amndf/~>. //Pm u^i (Ues 0) 
L r- irOJ-l, 1 tft"'/Jy/x<. 1 ^,:f/J!,C£l 

{ / A 6 " 1 r t ^ - ' C * DETECTION LIMIT * ^ 

ABBREVIATIONS USED: ' 

N D = NONE DETECTED A T OR ABOVE THE STA 

T R = DETECTED A T A LEVEL BELOW THE STA 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

h s / f r f j ? l t e k a + DETECTION LIMIT + 

"-£J // 
DETECTION LIMIT 
DETECTION LIMIT (NOT CONFIRMED) 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes • No Seal(s) broken by: 

I certify that I followed standard laboratory procedures on handling and analysis of this aample unless otherwise noted M i l 

that the atatementa on thia. page accurately reflect the analytical^rcsulta-^for thia aample. 

. Aniilyiit'i) iiiflnatnre: •f'/ 

date: 

Dale(n) of analysis: / ^ ^ 

I certify that I have reviewed and concur/ with the analytical reauits for thia samp 

L MAY 8 mi 
Reviewers signature: fi\ * • O - A ^ T , 

with M>e statements in thia i:l'>rk. 



87- 0631-C 
SCIENWFIC LABORATORY DIVIS' 

700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

S I ATI : OF NEW MEXICO 

ENVIRONMENT -

REPORT TO: S.L.D. No. OR-

7l4 uj, A/ol 
DATE REC. 

PRIORITY *2 

USER CODE: 

CODE: 

5i f \ 3\ O i O PHONE(S): 

SUBMITTER: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) I $ | ? \ 0 \ ̂  I / \ 3 I I \ \ O \ £ | Z | £ j M 

SAMPLE TYPE: WATER SOIL FOOD O . OTHER: 

COUNTY: *>(ZQ OiXduO ; CITY: X^lVfU^O^L 

LOCATION CODE: (Township-Range-Section-Tracta) \ <=Z \ ^ \ A J + / \ * - / \ ( j ] + / tf + | | |(10N06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical acreena 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

[̂ Cl (754) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeablea 

• (766) Trihalomethanea 

• 
a 
• 
• 

Remarks 

Other Specific Compounds or Classes 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

T__l (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

[ | (760) Organochlorine Pesticides 

| 1 (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (7C2) SDWA Pesticides Sc Herbicides 

FIELD D A T A : 

pll=r ; Conductivity^ _umho/cm at C; Chlorine ResiduaU 

Dissolved Oxygen=_ _mg/l; Alkal ini ty: _mg/l; Flow Rate 

Depth to water (A/C f t . ; Depth of well |J \C f t . ; Perforation Interval 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

.mg/ l 

f t . ; Casing: 

Bi l l jr c/l'feAj \J^lW>r oo^ l \Vo^<_ • C&xMfy hEoaJ 6 £ 9 / 

_____ 

I certify that the results in thiB^bjock accurately reflect the results of my field analyses, observations and 

activities.(signature collector): y~<*^y < ~Tt / £/ / J . J^ jSjy ' Method of Shipment to the Lab: 

Glass Jugs, and/or This form accompanies Z— Septum Vials, 

Samples were preserved as follows: 

I | NP: No Preservation; Sample stored at room temperature. 

E^L P-Ice Sample stored in an ice bath (Not Frozen). 

[ I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 
CHAIN OF CUSTODY ~ 

I certify that this sample was transferred from 

at (location) 

to 

7. and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed | | Seals Intact: Yes | | No 

Signatures 



ANALYSES PERFORIN®} LA3. N 
T f f l S PAGE FOR, L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

Q (753) Aliphatic Purgeables (1-3 Carbons) 

^P<T^ (754) Aromatic Sc Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

| 1 (766) Trihalomethanes 

Other Specific Compounds or Classes 

• , 
• 
• 
• 
ED ... 

EXTRACTABLE SCREENS 
| | (751) Aliphatic Hydrocarbons 

• (760) Organochlo rine PeaticideB 

• (755) Base/Neutral Extractables 

| 1 (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triazines 

| 1 (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED CONC. 

[PPBl 
COMPOUND (S) DETECTED 

ND 
J!.'''!!.I. 

x 

A t f T T U - ( l C * DETECTION L I M I T 

if 
DETECTION LIMIT -I-

ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes Q No j ^ j y Seal(a) broken by: date: 
I certify that I followed standard laboratory procedures on handling and analysis of this sample UIIICBB otherwise noted ..v 

that the statements on thia page accurately reflect the analytical^resulU for this sample. 

Date(s) of analysis . Analyst'B signature: 

<- ' • / y 
I certify that I have reviewed and concur with the analytical results for this sample and with the statements in thia •.•.-c. 

Reviewers signature: MAY 18 1987 



< K 0 

SCIE 
RECEiVEQ MAY 

FIC LABORATORY DIVI 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

-( 1987 " 
N Sit S 7-0630-U NEW MFAICO 

I ENVIRONMENT • 

•i r-— 

REPORT TO: / ^ v M f l N f l t u j c f l S.L.D. No. OR-

DATE REC. 

PRIORITY 

PHONE(S): 

SUBMITTER: 

USER CODE: | 5] ^ \ 3 | 0 I f ) 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) \ \ ~f' \ 0 \ 4 \ / \ ~$ \ / \ I \ 3 \ S \ /- \ E. \ M\ 

SAMPLE TYPE: WATER ^ SOIL • , FOOD • , OTHER: 

COUNTY: 3WL/J ; CITY: JC{fA~U >ri 

LOCATION CODE: (Township-Range-Section-Tracts) \ 3- \ ^ \ / J + / \ ^ \ U + / I 7^ + I I |(10N06E24342)' 

ANALYSES REQUES'i'lflL): Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever poesible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

Q (753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

/>7.-/) irldo ro -M^u<> 9 
• 
LEI 
• 
D 
Remarks: \}\CK 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• ( 755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| 1 (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB'n) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (702) SDWA Pesticides Sc Herbicides 

FIELD D A T A : 

pH=: ; Conductivity=_ _umho/cm at C; Chlorine Residual: mg/I 

Dissolved Oxygen= _mg/l; Alkalinity=_ mg/l; Flow Rate_ 

ft.; Casing: ^0 P f . Depth to water / f t . ; Depth of well_ f t . ; Perforation Interval -_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this, block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): f y X ^ . . ' ^ T / L j j J i A A J ^ Method of Shipment to the Lab: 

This form accompanies "2^* Septum Vials, Gfass Jugs, and/or 

Samples were preserved as follows: 

[ | NP: No Preservation; Sample stored at room temperature. 

P-Ice Sample stored in an ice bath (Not Frozen). 

[ I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 
CHAIN OF CUSTODY ~ 

I certify that this Bample was transferred from 

at (location) 

to 

J. and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed | Seals Intact: Yes [JJ No | f 

Signatures 



ANALYSES PERFOR LAB. N 
Tins PAGE yon, LABORATORY RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

U \ (753) Aliphatic Purgeablea (1-3 Carbons) 

X ^ C (754) Aromatic i t Halogenated Purgeables 

^| | (765) Maes Spectrometer Purgeablea 

Q (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• . 
• 
• : 

E X T R A C T A B L E SCREENS 

j | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (765) Base/Neutral Extractables 

I 1 (758) Herbicides, Chlorophenoxy acid 

Q (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organopho8phate Peaticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides & Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) D E T E C T E D CONC. 

/ r o t c v t ^ r ^ r - * DETECTION LIMIT * ^ 

COMPOUND(S) DETECTED C ' . H i C . 

•I- DETECTION L I M I 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE TIIE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes • No J%]. Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this Baniple unless otherwise noted am 

that the statements on this page accurately reflect the analyticid^resulta—-for thia aample. e_sulta-^for 

Datc(a) of analyaia: V~—- — 7 . Analyat's signature: '•••[/ ^H^L^ 

I certify that I have reviewed and concur iwith the analytical remits for this Bample and with the statements in th 

/ ^ . ^ V ^ MAY 8BH7 Reviewers signature: ^ 



REC trn 1 h 1S37 
S C E N ^ R C LABORATORY PIV!3®N ZJl 87- 0626-C 

700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

HI \ 

11 I 
l ENVIRONMENT 

'I I'' 

REPORT TO: 

PHONE(S): 

SUBMITTER: 

S.L.D. No. OR-

DATE REC. 

PRIORITY 2~ 

USER CODE: 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) | % \ -f~ \ 0 \ °/ | / | 3 | /[ / [ 0 \ ^ \ L 

SAMPLE TYPE: WATER j ^ j , SOIL • , FOOD • , OTHER: 

COUNTY: 1?(Lti I 7 V A - * - A ) I CITY: 

LOCATION CODE: (Township-Range-Section-Tracts) \ 3 ~ \ 9 + / \ £ / \ {/J + / I 7^+ I | _ (10N06E24342) 

ANALYSES REQUESTr_D: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

T̂ _3 (754) Aromatic ic Halogenated Purgeables 

[ I (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 

Remarks: 

EXTRACTABLE SCREEN'S 

1 I (751) Aliphatic Hydrocarbons 

I I (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

I I (758) Herbicides, Chlorophenoxy acid 

I I (759) Herbicides, Triazines 

I I (760) Organochlorine Pesticides 

I I (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I ] (764) Polynuclear Aromatic Hydrocarbons 

Q (762) SDWA Peaticides ic Herbicides 

FIELD D A T A : 

o 

pH= ; Conductivity= umho/cm at C; Chlorine Reaidual= mg/l 

Dissolved Oxygen= mg/l; Alkal ini ty= mg/l; Flow Rate / 

Depth to water f t . ; Depth of well ft-; Perforation Interval - f t . ; Casing: <y? T 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

Grl -PM &/DOM$-\ e-i A UQe,U Wo i i x p , C A (c/OO , •& 31, ? 

I certify that the results in this .bl#ck accurately reflect the results of my field analyses, observations and 

activities.(signature collector): H O L J S \ . ^ L ^ i v f j ^ A J x ^ ^ Y ^ Method of Shipment to the Lab: 

This form accompanies Septum Vials, Glara Jugs, and/or 

Samples were preserved as follows: 

j 1 NP: No Preservation; Sample stored at room temperature. 

f ^ L P-Ice Sample stored in an ice bath (Not Frozen). 

I 1 P-Na^S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 

"CHAIN OF CUSTODY ~ 

I certify that thiB Bample was transferred from to ^ 

at (location) _ _ on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed 

Signatures 

Seals Intact: Yes No LEJ 



ANALYSES PERFORPw®D LAB. N <#0R-
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening rnethod(s) checked below: 

PURGEABLE SCREENS 

Q (753) Aliphatic Purgeables (1-3 Carbons) 

]>cf (754) Aromatic ic Halogenated Purgeables 

\ | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• . 
• 
• . 
• 

EXTRACT A B L E SCREENS 

1 1 (751) Aliphatic Hydrocarbons 

| 1 (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

1 | (758) Herbicides, Chlorophenoxy acid 

Q (759) Herbicides, Triazines 

I 1 (760) Organochlorine Pesticides 

I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED 

-f 
te 

J 

DETECTION L I M I T 

CONC. 

[PPBl 
COMPOUND (S) DETECTED 

Ji"':i!J. 

-I- DETECTION LIMIT -I- I 

ABBREVIATIONS USED: 
N D - NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS 

TJ 

• CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes [~~J N o Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling nnd analysis of this sample UUWMIU otherwise noted .n 1 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis ' 1 A: / f y ) . ffi ' . Analyst's signature: '^^ZJy^^^- is 

/ ."77 ' 
I certify that I have reviewed and ebneur with the analytical/results for this Sample and with the statement.! in 

K'.'viewers signature: 

ra 



SCIE tM 
REi i 4 

FSC LABORATORY D1VI 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

p7 
NS j fe l 87- 0628 -C 

H K — - — / 
l ENVIRONMENT 

M I ' — " 

REPORT TO: 

PHONE(S): 

SUBMITTER: 

S.L.D. No. OR-

DATE REC. 

PRIORITY 

USER CODE: \ 5 \ 9 \ ?1 O I O 

CODE: |_ 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) | % | ^ 1 <9[ L f \ / | 3 I / l ^ I ' / l 5*1 ^ | £ " | 

SAMPLE TYPE: WATER f > ^ SOIL • , FOOD • , OTHER: 

^CtfO ^l^-6-*J ; CITY: r~\~\tx>odL COUNTY: 

LOCATION CODE: (Township-Range-Section-Tracts (10N06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

f ^ l (754) Aromatic Sc Halogenated Purgeables 

I | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific.Compounds or Classes 

• ~ ~ 
• 

Remarks: \ ) 

EXTRACTABLE SCREENS 

[ | (751) Aliphatic Hydrocarbons 

• (760) Organochlori ne Pesticides 

(755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

1 1 (759) HerbicideB, Triaeines 

| | (760) Organochlorine Pesticides 

| ] (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphcnyls (PCD'n) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• ( 7 C 2 ) SDWA Peaticides Sc Herbicides 

FIELD D A T A : 

o 
pH= ; Conductivity= umho/cm at C; Chlorine Residual= mg/l 

Dissolved Oxygen= mg/l; Alkalinity= mg/l; Flow Rate / 

Depth to water f t . ; Depth of well uk f t . ; Perforation Interval - f t . ; Casing: 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this blosk accurately reflect the resi 

activities.(signature collector): pCJus—- t~^./jjXj\^du^A 

This form accompanies Septum VialB, Glass Jugs, 

I certify that the results in this bjoak accurately reflect the results of my field analyses, observations and 

Method of Shipment to the Lab: 

and/or 

Samples were preserved as follows: 

| j NP: No Preservation; Sample stored at room temperature. 

P-Ice Sample stored in an ice bath (Not Frozen). 

[ I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 
CHAIN OF CUSTODY 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed Seals Intact: Yes No | f 

Signatures • 



ANALYSES PERFORI^gp LAB. N#OR- £>Z£ 
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

Q ( 7 5 3 ) Aliphatic Purgeables (1-3 Carbons) 

^%><X^(7b4) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

Q (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 
El -

EXTRACTABLE SCREENS 

I | (751) Aliphatic Hydrocarbons 

| 1 (760) Organochlorine Pesticides 

Q (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) DETECTED 

o 

CONC. 

[PPB] 

DETECTION L I M I T * i I 

COMPOUND(S) DETECTED CONC 

. 

+ DETECTION LIMIT + ~ i _ CTfdo. 
ABBREVIATIONS USED: 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes Q No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of thia sample unless otherwise noted uid 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis: ^Z-2L2-~'jp/~? . Analyst's signature: "A/'' ;_?^-ZE-v-u?- ^ 

I certify that I have reviewed and concur with the analytical results for this sample and with the statements 

Reviewers signature: f̂ ~Y~) ^) J . ^ . l l M ^ Y g /9Q7 



^ J L RECEIVED 
SCIEI\fflFIC LABORATORY DIVI 

700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

87- 0624 -C 

N Zt ^ l i l . t ^Z^? ' ' "Si—I si A rn or NEW 

t$£»:-~A } 
I ENVIRONMENT ' I , '• 

REPORT TO: 

PHONE(S): 

SUBMITTER: 

S.L.D. No. 

DATE REC 

PRIORITY 

OR- £ ' / l i f t 

Z 
USER CODE: 

CODE: 

__LI____I_3I___J_2_ 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) \ $ \ \ Q \ ^ \ / | 3 I / l ^ I >2 I - H ^ 1 £ " l / ^ I 

SAMPLE TYPE: WATER T^_j, SOIL — , FOOD Q , OTHER: 

COUNTY: &/Q QuyL^) ; CITY: ^ ( V i j (%^J A 

LOCATION CODE: (Township-Range-Section-Tracts) ( ( 9 I / I ^ I I A J + / 1 f + | | |(10N0CE24342) 

ANALYSES REQUESTED: Pleaae check the appropriate box(ea) below to indicate the type of analytical Bcreena 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic Sc Halogenated Purgeables 

[ | (765) Masa Spectrometer Purgeables 

| | (766) Trihalomethanes 

Other Specific Compounds or Classes 

A ;„ - Jv IrA 1 o ro «dLu±& 

• 
• 
• 

Remarks: 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

(755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

1 | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

FIELD D A T A : 

p l l = ; Conductivity= umho/cm at C; Chlorine Residual^ 

Dissolved Oxygen= _mg/l; Alkalinity= mg/l; Flow Rate 

_mg/l 

Depth to water f t . ; Depth of well ¥ 0 f t . ; Perforation Interval - _ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

Uircj'il Lu.oejrO QJ^Xl Vjb^^_ \cx^ , CH (Q~L$/ }i±/¥ 

f t . ; Casing: UK 

I certify that the results in this black accurately reflect the resi 

activities.(signature collector): nCJ>^^— wU^AJ^~/5usS 

ThiB form accompanies Septum Vials, Gfass Jugs, 

I certify that the results in this black accurately reflect the results of my field analyses, observations and 

Method of Shipment to the Lab: 

and/or 

Samples were preserved aa followa: 

(E l NP: N° Preservation; Sample stored at room temperature. 

]><lj P-Icc Sample stored in an ice bath (Not Frozen). 

I I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
'—' 2 2 3 
CHAIN OF CUSTODY ~ — ~ ~~ 

\ certify that thin nuinplo wan trannferrod from to 

at (location) on / / - : and that 

the statementB in thia block are correct. Evidentiary Se.als: Not Sealetl | | Seals Intact: Yes | | No | f 

Signatures 



ANALYSES PERFOR LAB. N c ^ O R -
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below 

PURGEABLE SCREENS 
— (753) Aliphatic Purgeables (1-3 Carbons) 

^[__j^(764) Aromatic ic Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

_ (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 
• 

E X T R A C T A B L E S C R E E N S 

I 1 (751) Aliphatic Hydrocarbons 

I | (760) Organochlorine Pesticides 

| _ | (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

[ _ ] (759) Herbicides, Tria.ineB 

j - (760) Organochlorine PeBticides 

I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I I (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) D E T E C T E D 

ML 
0 y 1 

* DETECTION L I M I T * 

CONC. 

[PPBl 

NO * 

COMPOUND(S) D E T E C T E D CONC. 

+ DETECTION LIMIT + \ 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yea [ _ | No J_J. Seal(s) broken by: . date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted 

that the statements on this page accurately reflect the analytical results for this aample. 

Date(s) of analysis: / / f r f i A . ^~7. Analyst's signature: j / j 

I certify that I have rey/iew»d and concur with the analytical results for thia«_»_mple and with ih" «i :\> »ments in t i ' 

Reviewers signature: y\ I f ) i n / v A J.t *- >n+., . . l , . WY 8 1987 



SCIEix#FIC LABOR AT 6 R Y DIVI 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

4 i£B7 
N H i * 87-0629-C 

I I ^ 
( ENVm., t 

•I 
REPORT TO: 

'9- jk) , A-AJIA^^ 

S.L.D. No. OR-

DATE REC. A ' ~/(s~ ' ^ r y 

PRIORITY 2-
PHONE(S): 

SUBMITTER: 

USER CODE: 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) | ^ I "7 I ^ 1 ^ \ / I 3 | / | < 0 l ( 9 l 5 " | ^ | C | ^ f l 

SAMPLE TYPE: WATER ^ SOIL ] _ ] , FOOD [ _ ] , OTHER: 

COUNTY: 0~U_.L/O ; CITY: ^ t l^j~((Z^J(J< 

LOCATION CODE: (Township-Range-Section-Tracts) \ £ - \ tf \ / J + / \ e Z \ + / \ • / + 1 | |(10N0GE24312) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

y PURGEABLE SCREENS 

'k • ( 7 5 3 ) Aliphatic Purgeables (1-3 Carbons) 

f ^ j (754) Aromatic Sc Halogenated Purgeables 

I | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 

Rem arks: i W U j) M" - \ 4? 0 /4 " 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

| | (755) Base/Neutral Extractables 

[ 1 (758) Herbicides, Chlorophenoxy acid 

| _ ] (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| j (761) Organophosphate Pesticides 

• (767) Polychlorinated BiphenyU (PCD's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• ( 7 G 2 ) SDWA PcBticideB Sc Herbicides 

FIELD D A T A : 

p l l = ; Conductivity— _umho/cm at C; Chlorine Residual - _mg/l 

Dissolved Oxygen— _mg/l; Alkalinity^ mg/l; Flow Rate 

Depth to water f t . ; Depth of w e l l _ j _ _ _ _ f t . ; Perforation Interval 

etc.) 

f t . ; Casing: c26 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): fyCfet__. V ? y / J { X J ^ A u * / Method of Shipment to the Lab: 

This form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

I | NP: No Preservation; Sample stored at room temperature. 

[?SN P-Ice Sample stored in an ice bath (Not Frozen). 

| I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed ] ], Seals Intact: Yes [ | No [ \ 

bignatures 



ANALYSES PERFOR LAB. No?OR- b2Jl 

\ 
TOIS PAGE FOR L A B O R A T O R Y RESULTS ONLY 

Thia aample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS EXTRACTABLE SCREENS 
• (753) Aliphatic Purgeables (1-3 Carbons) 

"V/l^ (754) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

( _ | (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 
• 

| | (751) Aliphatic Hydrocarbons 

~ (760) Organochl orine Pesticidea 

| _ | (755) Base/Neutral Extractablea 

| | (758) Herbicidea, Chlorophenoxy acid 

| | (759) Herbicidea, TriazineB 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

~ (767) Polychlorinated Biphenyls (PCB'a) 

I | (764) Polynuclear Aromatic Hydrocarbons 

[_1 (762) SDWA Peaticidea Sc Herbicidea 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED 

UA. 
CIA<yna Cu: /fit-0\2£tl 

0S 
zr 

DETECTION L I M I T * 

CONC. 

[PPBl 

COMPOUND(S) DETECTED CONC. 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABO^ 

T R = DETECTED A T A LEVEL BELO 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

1 

1 

-1- DETECTION LIMIT V \ 

DETECTION L I M I T 

DETECTION L I M I T (NOT CONFIRMED) 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(a) Intact: Yea [ ~\ No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this aample unless otherwise noted and 

that the atatementa on this page accurately reflect the analytical[results for this sample. 

Date(a) of analyaia: V" Z.'Z ~jrj / Analyst's signature: ^^T^XT^s/,?^ i ' 

I certify that I have reviewed and concur with the analytical/results for thia sample and with the statements in t r n 

Reviewers signature: _£ MAY 8 1987 



^ A RECEIVED I1^87 * S7-0627-C 
SCIErfliFlC LABORATORY DlViSl&N ZltC U 

700 Camino de Salud NE j 
Albuquerque, NM 87106 841-2570 ' E N V T T ' " ' 

S.L.D. No. OR-REPORT TO: 

^AJQ^rO/JWfyO^d 5LLj) M J m ^ t J)U , DATE REC. V " / 6f> " r A ' 7 | 

PRIORITY 

PIIONE(S): ? 2 ~ 7 - 9%"? f USER CODE: | S'\ f I 3 I ^ 1 0 

SUBMITTER: _ ^ ; McuT^Tv^y CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) 1 5 I ? l d I ^ 1 / l 3 l Ol 9 1 5" [ | ^ | 6 1 | 

SAMPLE TYPE: WATER SOIL — , FOOD — , OTHER: 

COUNTY: 5~fl-7Q Q~u--4-yO ; CITY: 

LOCATION CODE: (Township-Range-Section-Tracts) 1 £ \ f | / J + / \ ^ \ ()J + / \ ~7~ + I | |(10N06E24345 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

l y PURGEABLE SCREENS EXTRACTABLE SCREENS 

• ( 7 5 3 ) Aliphatic Purgeables (1-3 Carbons) — (751) Aliphatic Hydrocarbons 

J_5 (754) Aromatic Sc Halogenated Purgeables Q (760) Organochlorine Pesticides 

I I (765) Mass Spectrometer Purgeablea (755) Base/Neutral Extractables 

I I (766) Trihalomethanes | | (758) Herbicides, Chlorophenoxy acid 

Other Specific Compounds or Classes [ _ (759) Herbicides, Triazines 

/ j 2-~~ j ) f c J s A o <t€) ^H\jL/QS__ _ — (760) Organochlorine Pesticides 

I I | _ | (761) Organophosphate Pesticides 

• • (767) Polychlorinated Biphenyls ( P C B ' H ) 

1 | | | (764) Polynuclear Aromatic 11 ydrocarbonn 

• • (762) SDWA Pesticides Sc Herbicides 

Remarks: \ ) \ Q j \ < , & T — ) & & T ~ 

FIELD D A T A : 

o 

p l l = ; Conductivity— umho/cm at C; Chlorine Residual= mg/l 

Dissolved Oxygen— mg/l ; Alkalinity— mg/l; Flow Rate / _ _ _ _ _ 

Depth to water U f t . ; Depth of w e l l _ J A _ _ f t . ; Perforation Interval - f t . ; Casing: 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): ^-^t<- - ' J j J A ^ A l ^ y / ' Method of Shipment to the Lab: 

This form accompanies Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

I | NP: No Preservation; Sample atored at room temperature. 

\ y \ , P-Ice Sample atored in an ice bath (Not Frozen). 

I 1 P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 
CHAIN OF CUSTODY 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the atatementa in this block are correct. Evidentiary Seals: Not Sealed _Z1 Seals Intact: Yes ( E I No f _ f 

Signatures 



ANALYSES PERFORIV®) LAB. Nd#OR- L^l 
THIS P A G E F O R L A B O R A T O R Y R E S U L T S O N L Y 

Thia sample was tested using the analytical screening method(s) checked below: 

• 

• 

• 
• 
• 
• 
• 

PURGEABLE SCREENS 

(753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic &z Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

(766) Trihalomethanes 

Other Specific Compounds or Classes 

E X T R A C T A B L E SCREENS 

1 | (751) Aliphatic Hydrocarbons 

| 1 (760) Organochlorine Pesticides 

[ _ | (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| 1 (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

1 1 (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides i i Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D 

f , n /..? .rs O ' . / / 

DETECTION L I M I T 

CONC. 

[PPBl 
COMPOUND (S) DETECTED cone. 

[PPBl 

J L + DETECTION LIMIT -\-

ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

3:J_£_ \SJ>. rvi Jryiw t^ui<?^ CA^,^ LABORATORY REMARKS: 

' CERTIFICATE OF ANALYTICAL PERSONNEL ^<AAl VV^tz^C: f 

Senl(s) Intact: Yes ~ I No j ^ Q . Seal(s) broken by: dato: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unleuB otherwise not-M ui.l 

that the statements on this page accurately reflect the analytical results for this sample. 

Date(s) of analysis:-? / ^J— V fib n /. Analyst's signature: ^ / j ^ J V l A l ^ Y ^ ' ^ f 

I certify that I have reviewed and concur with the analytical results for this (-sample and with the statements in t l ' 

ri 
Reviewers signature: 



SCIE ISHFIC LABORATORY D1VI 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

1987 
87- 0632 -C 

'ul//. 
i ENVIRONMENT 

NEW MFAICO 

REPORT TO: y/^P, V/ ^ A T f l ftJcQ S.L.D. No. OR-_ 

&AJ0\h3/OM<ejJtaJ -Tiiy){hyiiA^ST J)iJ. DATE REC. *V " /6'' "^V 

PHONE(S): 

SUBMITTER: 

PRIORITY 

USER CODE: | 5" | ? \ 3 \ O \ O \ 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) | $ 1 ? 1 _ ) 1 ^ 1 I \ 3 \ 6 \ $ \ % \ O \ / - \ & \ ^ 1 < 

SAMPLE TYPE: WATER SOIL | _ ] , FOOD ] _ | , OTHER: 

COUNTY: S /LAJ U~u~Ct*) ; CITY: ^ T ^ - V ^ l A - * t f p , Q 

LOCATION CODE: (Township-Range-Section-Tracts) \ / J + / \ 3 + I I (o + _|(10N06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic Sc Halogenated Purgeables 

[ | (765) Mass Spectrometer Purgeables 

| | (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 

• 
a 
Remarks: finite i % " Z - " J ) U + \ l ( * J _ Q / _ W -

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

(755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| [ (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCD'n) 

| 1 (764) Polynuclear Aromatic Uydi ocai bout 

| _ ] (762) SDWA Pesticides Sc Herbicides 

FIELD D A T A : 

p l l = ; Conductivity= _umho/cm at C; Chlorine Residual= mg/l 

Dissolved Oxygen-

Depth to water 

_mg/l; Alkalinity— _mg/l; Flow Rate_ 

f t . ; Depth of well_ _ft. ; Perforation Interval _ft. ; Casing: 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the results in this blAck accurately reflect the results of my field analyses, observations and 

activities.(signature collector): f V - ^ _ ^ . I . I A A J . / L O L Method of Shipment to the Lab: 

This form accompanies IZ— Septum Vials, Gloss Jugs, and/or 

Samples were preserved as follows: 

| | NP: No Preservation; Sample stored at room temperature. 

|̂ _J P-Ice Sample stored in an ice bath (Not Frozen). 

I I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
'— 1 2 2 3 

" CHAIN OF CUSTODY 

I certify that this sample was transferred from 

at (location) 

to 

and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed-.] ] Seals Intact: Yes I f No I \ 

Signatures 



ANALYSES PERFOR LAB. NoTOR 62 
T i n s PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS EXTRACTABLE SCREENS 

• 

• 

(753) Aliphatic Purgeablea (1-3 Carbons) 

(754) Aromatic Si Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

(766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
f~l 

| | (751) Aliphatic Hydrocarbons 

| 1 (760) Organochlorine Pesticides 

( _ | (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

[ _ ] (762) SDWA Peaticidea Si Herbicidea 

ANALYTICAL RESULTS 
COMPOUND (S) D E T E C T E D 

A A ? !^L/£*4.^#St? fUr?S 

DETECTION L I M I T 

CONC. 

PPPB1 

ML 

ABBREVIATIONS USED: W1 

COMPOUND (S) DETECTED CONC. 

I 

• 

/ v z ( c ^ i - f o l C a - \ - DETECTION L I M I T -1-~f~ 

DETECTION L I M I T 

DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF A N A L Y T I C A L PERSONNEL 

Seal(s) Intact: Yes Q No ^jQ. S eal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analyais of thia aample unless otherwise noted and 

that the statementa on thia page accurately reflect the analytical reaults for this sample. 

Date(s) of analyaia: /7--<Z_f"J7 . Analyat'a 8ignature: '__ 

I certify that I have reviewed and •-•Mieur with the ana ly t i c results for thia ^-Sfrmple and with the statementa in this Mock 

Reviewera signature: , x 

iew«;d ana -'Hiair wiui tne anaiyru?ni reeuua ;or 

/ > n ^ ^ L J MAY 8 1987 



(•••> r- p • 

SClEr®lrlC LABORATORY DSVS_I)N f 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

yl&M -̂. ... 
< ENVIRONMENT 

STATE OF NEW MF.MCO 

REPORT TO: S.L.D. No. OR- d><£ 7 /9 j - B 

DATE REC. F ' ( f 7 

PRIORITY 2-
PKONE(S): 

SUBMITTER: 

USER CODE: | .5* I ? I 3 1^ I O l 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) l ' ? [ 7 2 l < ^ l C / l O l T Z , | ! \ O \ 0 \ S \ ^ 

SAMPLE TYPE: WATER _ , SOIL _ , FOOD Q , OTHER: 

COUNTY: 5"_IA.) ; CITY: 

LOCATION CODE: (Township-Range-Section-Tracts) \ \ 7 \ flJ + ( I V + / 1 ? + I I |(10N06E24342) 

ANALYSES REQUESTi_D: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 1 

PURGEABLE SCREENS 

(_1 (753) Aliphatic Purgeables (1-3 Carbons) 

f§C (754) Aro matic & Halogenated Purgeables 

1 1 (765) Mass Spectrometer Purgeables 

| _ ] (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 

Remarks: 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

I | (760) Organochlorine Pesticides 

f _ l (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

I | (759) Herbicides, Triazines 

1 1 (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

[_1 (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides & Herbicides 

FIELD D A T A : 

pH= ; Conductivity: 

Dissolved Oxygen= 

umho/cm at C; Chlorine Residual^ _mg/l 

_mg/l; Alkalinity=_ _mg/l; Flow Rate_ 

Depth to water J l Q f t . ; Depth of well H Z ft-i Perforation Interval f t . ; Casing:_ uk 
Sampling Location, Methods and Remarks (i.e. odors, etc.) 

jy^.lv/o D^ut *> lioiiS^L Ttxjd , CM. 6 2-8^ ) H 1 , A>0 _)korv|gc-./'g. o&frr av- color' 

73Y 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): , X _ _ ^ A _ , J ± J < A / 1 U - j / Method of Shipment to the Lab: fit/JIAAA^H/ 
Viols, /Glass Ju gs, and/or This form accompanies Z - Septum 

Samples were preserved as follows: 

I | NP: No Preservation; Sample stored at room temperature. 

P-Ice Sample stored in an ice bath (Not Frozen). 

[ I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

" C H A I N OF CUSTODY 

I certify that thin nairiplo wnn trannferred from 

at (location) J /. and l l i u l 

the statements in this block are correct. Evidentiary Seals: Not Sealed | | Seals Intact: Yes | [ No | f 

Signatures 



ANALYSES PERFORM LAB. No ̂ DR- son 
T f f l S PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

CL (753) 
CD (754) 
D (765) 

EXTRACT A B L E SCREENS 

Aliphatic Purgeables (1-3 Carbons) 

Aromatic Sc Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

Other Specific Compounds or Classes 

a 
a 
• 
a 
Q ... 

| 1 (751) Aliphatic Hydrocarbons 

I 1 (760) Organochlorine Pesticides 

] _ (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB'a) 

1 1 (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) DETECTED CONC. 

IPPBl 

A/9 J /fc/.^1^ ~L(d. (fajAAsjiJ/^LA UO 
Vb 

* DETECTION LIMIT * ^ 

COMPOUND (S) DETECTED CONC. 

+ DETECTION LIMIT +' 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes f _ No _ - Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this aample unleas otherwise noted nnd 

that the statements on this page accurately reflect the analytical results for this aajuple. 

l)ate(-i) of ••Uiilyiiin: "f/efd 7 .• Analynfn niKni.Uii-o: ^ L t d t O t S A ^ C . - . K - 3 j _ 3 _ y & / _ ^ / _ _ | _ 

I certdy that 1 u.»ve it-vi'^'-d and ''onciii' with bin; analytical nrrmltu for thin nanipUi and with tin; "IrnirnU nt i'^ , , <. 

1<«viewers nignaliire: j ^ i ^ ' s l z x ^ ~ 



'0566 SC1EN0FSC LABORATORY DSVI3©N 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 
I ENVIRONMENT 

' I I 1 — 

) S I A l E OF NEW ME.MCO 

REPORT TO: S.L.D. No. OR-

DATE REC. 

? £ 4 VJ, 4A>>M^$ 

PRIORITY 

PHONE(S): 

SUBMITTER: 

USER CODE: 1 5 | 9 I 3 1 0 I (9 1 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) 1 $ | ? ] & \ 4 \ Q \ (p \ I \ (p \ I \ $ \ ' \ t \ ft{ \ 

SAMPLE TYPE: WATER ]^J, SOIL • , FOOD • , OTHER: 

COUNTY: ^(LrJ 0 \XOLA) ; CITY: ^ r M r f - ^ A . 

LOCATION CODE: (Township-Range-Section-Tracts) \ £ \ 9 \ A / + / | | U) + 1 1 r~ + I I |(10N06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate' the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

[ _ ( 7 5 3 ) Aliphatic Purgeables (1-3 Carbons) 

r>ti (754) Aromatic & Halogenated Purgeables 

[ | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 

Remarks: 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

1 | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

[ | (759) Herbicides, Triazines 

| 1 (760) Organochlorine PeBticides 

I ] (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides & Herbicides 

t 

75" V 

FIELD D A T A : 

pH= ; Conductivity: 

Dissolved Oxygen= 

_umho/cm at C; Chlorine Residual=_ _mg/l 

_mg/l; Alkalini ty: _mg/l; Flow Rate_ 

Depth to water \X K f t . ; Depth of w e l l _ J _ _ f t . ; Perforat ion Interval 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

f t . ; Casing: 

Septum Vi 

accur; 

iais, Kl 

Method of Shipment to the Lab: 

lass Jugs, and/or 

I certify that the results in this b^ock accurately reflect the results of my field analyses, observations and 

activities.(signature collector):__A__j 

This form accompanies _2- Sept 

Samples were preserved as follows: 

j | NP: No Preservation; Sample stored at room temperature. 

i ^ K P-Ice Sample stored in an ice bath (Not Frozen). 

I l P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY 

I c i t i f y that thin mim|i!e wan trniinfnrrml lYnn 

at (location) ./. • i 11 

the statements in thia block are correct. Evidentiary Seals: Not Sealed | 1 Seala Intact: Yes | | No | J 



ANALYSES PERFORI^D LAB. N# OR- S(„(o 
THIS P A G E F O R L A B O R A T O R Y R E S U L T S O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

• (753) 

EZf (754) 
O (765) 
• (766) 

• 
• 
• 
• 
(~l _.. 

PURGEABLE SCREENS 

Aliphatic Purgeables (1-3 Carbons) 

Aromatic Si Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

Other Specific Compounds or Classes 

E X T R A C T A B L E SCREENS 

I 1 (751) Aliphatic Hydrocarbons 

I 1 (760) Organochlorine Pesticides 

_ (755) Base/Neutral Extractables 

1 | (758) Herbicides, Chlorophenoxy acid 

( _ (759) Herbicides, Triazines 

I | (760) Organochlorine Pesticides 

1 I (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB'a) 

I I (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Si Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D 

4kL 

* DETECTION L I M I T * 

CONC. 
rppB) 

UJ_L 

COMPOUND(S) DETECTED CONC. 

+ DETECTION LIMIT + ~\~ 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS. ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes • No ]__[. Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this Bample unless otherwise noted and 

that the statements on this page accurately reflect the analytical results for tlus sample. 

j.-.Ufn) "f a>'"ly»'»:...y^D^&7 • A'"'1*"1''" "if."•••""• ^^C^yTt^e <^CXAA^A4j^/ 

. . - r t i f y : !,.,! I l i . v n " / / J ( . ' . | . . nd • <m 

11 vn- wi'i II iiiniiatni'ii: 2\ ' i^JJ / - t-

I | i i v i ! i i • i / f l y d . m d ' ' . i n H i / w i t h U m a n a l y t i c a l r e n i i l t i l f i n ' I, I • 

!<• •»(. 
H i H i " I 



87- 0563 -C / 

SCIENTIFIC LABORATORY DlV!$g|)N ~ 
W 700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

r-

S I A I i : OF NEW Mr_\ICO 

11 • 
I ENVIRONMENT-

' I I ' ' 

REPORT TO: S.L.D. No. OR-

DATE REC. 

f^uVilV, frt/O, M o / PRIORITY 2_ 

PHONE(S): 

SUBMITTER: 

IT, 7— 924/ USER CODE: 1 5 1 9 \ '3 1 0 1 0\ 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) I $ I 7^ I 0\ ^ \ 0 \ / \ ^ \ 0 \ 0 \ / \ ^ r \ / ^ \ 

SAMPLE TYPE: WATER ] _ SOIL • , FOOD OTHER: 

COUNTY: ^ f U j C J I M - A J i CITY: 

LOCATION CODE: (Township-Range-Section-Tracts) | X | tf \ A J + I i ^ I t / J + / I ' ^ + i | |(10N06E24342) 

ANALYSES REQUESTi-D: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

i X t (754) Aromatic & Halogenated Purgeables 

[ | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

1ST / , l - iVcU 
• 
• 
• 
• 

Remarks 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

[ | (760) Organochlorine Pesticides 

(755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (7C0) Organochlorine Pesticides 

| 1 (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

[ | (764) Polynuclear Aromatic Hydrocarbons 

| _ (762) SDWA Pesticides &. Herbicides 

FIELD D A T A : 

pH=: ; Conductivity—: _umho/cm at C; Chlorine Residual: 

9S? 

Dissolved Oxygen= _mg/l; Alkalinity=_ _mg/l; Flow Rate_ 

_ft.; Casing:_ 30-H, Depth to water / Z- f t . ; Depth of well f t . ; Perforation Interval -_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

C 'ltn 9> r\ **\Aa [ { g. trip ) C$ (o /00 , 4- ??( r , Mi *ktrxUU QJAr «r cAc> 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

Method of Shipment to the Lab: activities.(signature collector): £CJ>A~~ ^ ( ^ > A A V ^ 
This form accompanies Septum Vials, . Class Jugs, and/or 

Samples were preserved as follows: 

1 I NP: No Preservation; Sample stored at room temperature. 

1^1 P-Ice Sample stored in an ice bath (Not Frozen). 

I I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY 

I certify that this sample was transferred from 

at (location) 

to 

J /_ and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed ] _ Seals Intact: Yes Q No 

Signatures 



ANALYSES PERFOR M - D LAB. NoToR- S43 
T f f l S PAGE FOR L A B O R A T O R Y RESULTS ONLY 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

[ _ _ ] / ( 7 5 3 ) Aliphatic Purgeables (1-3 Carbons) 

f ^ f (754) Aromatic Si Halogenated Purgeables 

| 1 (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• i : 
• 
• 
• 
Ell 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

Q (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

_ (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

1 1 (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyla (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Si Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) DETECTED CONC. 

[PPB] 

AlO 
Art fjt-nJt AisxZTsx /UJAA^/I IK AO lib 

/Dp 

• DETECTION L I M I T * ^ 

COMPOUND(S) DETECTED CO NC. 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE TIIE STA 

T R = DETECTED A T A LEVEL BELOW THE STA' 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

--

-1- DETECTION L I M I T -|-

DETECTION L I M I T 

DETECTION L I M I T (NOT CONFIRMED) 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes Q No Seal(s) broken by: \ date: 

I certify that I followed standard laboratory procedures on handling and analysis of this aample unless otherwise noted 

that the statements on this page accurately reflect the analytical results for thia sample-

Date(s) of analysis: /% 7. ' • Analyst's signature: - 'SL^^T-t--^^ *£jfAJAS> A^l^t 

I certify that I have reviewed and concur with the analytical results for this sample and with the statement* in ' !r-> 

Reviewers signature: ( C / ? ^ J_U-I Q . 



R c U c i 

87- 0 5 6 4 -C SCIEI^fiFIC LABORATORY DIVIJ*N Zl 
700 Camino de Salud NE " T 

Albuquerque, NM 87106 841-2570 

STATE OF .NEW M I A I C O 

•- •,| f 
i ENVIRONMENT- ' 

REPORT TO: S.L.D. No. OR- y 

DATE REC. J " % 1 

75i 

PRIORITY 

USER CODE: 1 5" I 9 

CODE: I I 

PHONE(S): 

SUBMITTER: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) I ff I ? 1 ff I ^1 ff I 6 I / 1 I S \ ' \ & \ (H\ 

SAMPLE TYPE: WATER fs^f, SOIL FOOD • , OTHER: 

COUNTY: "̂ cŜ vJ C U x j j j A ) ; CITY: 

LOCATION CODE: (Township-Range-Section-Tracts) | p2 | * f \ / J ' + / | tf \ j d + / | ^ + | | |(10N06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate ' the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

(753) Aliphatic Purgeables (1-3 Carbons) 

£ j 3 (754) Aromatic & Halogenated Purgeables 

[ ] (765) Mass Spectrometer Purgeables 

Q (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triazines 

• (760) Organochlo nne resticicles 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (rCB's) 

| [ (764) Polynuclear Aromatic Hydrocarbons 

• (702) SDWA Pesticides & Herbicides 

Remarks: V A < x U 0 " 1# - 1 ( ^ j d x ) l f{ ~ " Z -

FIELD D A T A : 

p l l = ; Conductivity: 

Dissolved Oxygen= 

_umho/cm at C; Chlorine Residual: _mg/l 

_mg/l; Alkal ini ty: _mg/l; Flow Rate_ 

Depth to water f t . ; Depth of well ~? O f t . ; Perforation Interval -
f 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

f t . ; Casing: u k 

I certify that the results in this bflock accurately reflect the results of my field analyses, observations and 

activities.(signature collector): ^SLj^ - L ^ / f j j J ^ J ^ A l - y f Method of Shipment to the Lab: 

This form accompanies 7 ^ Septum Vials, ' Glass Jugs, and/or 

Samples were preserved as follows: 

[ ^ ] NP: No Preservation; Sample stored at room temperature. 

J2f P-Ice Sample stored in an ice bath (Not Frozen). 

| I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 
CHAIN OF CUSTODY : 

I certify that this sample was transferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed Seals Intact: Yes No | ^ [ 

Signatures ^ 



ANALYSES PERFOR LAB. No.: OR 
T m S PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

Q (753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic ic Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• : : 
• 
• 
Ell . 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

[331 (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

Q (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

1 | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

• (764) Polynucle ar Aromatic Hydrocarbons 

EH (762) SDWA Pesticides ic Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) D E T E C T E D 

'2. 

Aa, 

CONC. 

[PPB] 

M A 

JIA 

DETECTION L I M I T * 

COMPOUND (S) DETECTED CO NC. 

_ 

• 

_ 
c 

_ _ _ 

+ DETECTION LIMIT •(- " l 

_ 

ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 
i 

CERTIFICATE OF ANALYTICAL PERSONNEL ; 

Seal(s) Intact: Yes Q No [ 3 " . Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of thia sample unless otherwise nolo 

that the statements on this page accurately reflect the analytical results for this Bample. ts on this page accurately retlect tne analytical results lor tnis Bample. , 

s: • f / n ^ ( 0 / A 7 Analyst's signature: y*<gg^t*-tl-<^ ^ ^ t t ^ U S L ^ ^ J 

lave reviewed and c 

Reviewers signature: 

Date(a) of analysis: 

I certify that I have reviewed and concur ywith the analytical'results for this sample and with the statements in UUH 



0559-G 
SC3E F3C LABORATORY DWl 

700 Camino de Salud NE 
Albuquerque, N M 87106 841-2570 

RECE!* : ,• i 
II 

" E 
- A l l 

i i j j j 

S I A; IL OI- HEW MI -.ICO 

• ENVIRONMENT 

R E P O R T T O : S.L.D. No. OR- 3 3 9 A 

DATE REC. f ' l ' f 7 

P H O N E ( S ) : 

S U B M I T T E R : 

P R I O R I T Y 

USER CODE: \ S \9 

C O D E : 

S A M P L E C O L L E C T I O N C O D E : ( Y Y M M D D H H M M I I I ) j | T 1 ] 0 \ 4 \ Q \ l p \ / 1 5* | / I 5 " l ^ I ^ " I ^ 

S A M P L E T Y P E : W A T E R SOIL • , F O O D O T H E R : 

C O U N T Y : S t l W J L L / L A J ; C I T Y : ^ 1 ^ " H / W ^ 

L O C A T I O N C O D E : (Township-Range-Sect ion-Tracts) \ J L \ tf \ / J + / | ¥ \ U A - / | ? + | | |(10N06E243 13) 

A N A L Y S E S R E Q U E S T E D : Please check the appropriate box(es) below to indicate the type of analyt ical screens 

required. Whenever possible list specific compounds suspected or required. ' 

P U R G E A B L E SCREENS 

• (753) A l i p h a t i c Purgeables (1-3 Carbons) 

P S (754) A r o m a t i c Si Halogenated Purgeables 

I [ (765) Mass Spectrometer Purgeables 

• (766) Tr ihalomethanes 

Other Specific*. Compounds or Classes 

• 
• 
• 

E X T R A C T A B L E SCREENS 

| | (751) A l i p h a t i c Hydrocarbons 

I | (760) Organochlorine Pesticides 

(755) Base/Neutra l Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Tr iaz ines 

| | (760) Organochlorine Pesticides 

| 1 (761) Organophosphate Pesticides 

• (767) Polychlor ina ted Biphenyls (PCB's) 

| | (764) Polynuclear Aroma t i c Hydrocarbons 

• (702) S D W A Pesticides Si Herbicides 

Remark . : \ J \ & \ < ; ', K < ~ i / f l w J / < < - ? -

K11.1,1) D A T A : 

p H = ; C o n d u c t i v i t y : j t n i h o / c i n at C; Chlorine Rtniidual — :>g/l 

Dissolved O x y g e n = m g / l ; A l k a l i n i t y = m g / l ; Flow Rate 

D e p t h to water ^ f t . ; Dep th of well "3 f~) f t . ; Per fora t ion I n t e r v a l 

Sampling Loca t ion , Methods and Remarks (i.e. odors, etc.) 

_ft.; Casing: UK 

ktti ^jjgqfc wtil Wflu/e. ; f)Z<?J Mo fkstniokU fitter or cckr. 

I ce r t i fy tha t the results in this .b j^ck accurately reflect the results of my 

act ivi t ies .(s ignature col lector) : p(_ j U o ^ ^ / C d s l ^ A ^ U j Me 
, > 

_ class Jugs, and /o r 

field analyses, observations and 

M e t h o d of Shipment to the Lab: 

This f o r m accompanies "Z^ Septum Vials, 

Samples were preserved as follows: 

I 1. N P : No Preservation; Sample stored at room temperature. 

r % l P-Ice Sample stored in an ice ba th (Not Frozen). 

Sample Preserved w i t h Sodium Thiosulfa te to remove chlorine residual. I P-Na S O 
— 2 2 3 
C H A I N O i ' C C S T O D Y 

I ce r t i fy tha t this sample was transferred f r o m 

at ( location) 

to 

and that 

the statements i n this block are correct. Ev iden t i a ry Seals: Not Sealed ] | 

Signatures ^ 

Seals In tac t : Yes [~J No |~~J 



ANALYSES PERFORMED LAB. No.: OR- S~$7 
THIS P A G E FOR. L A B O R A T O R Y R E S U L T S O N L Y 

Thia sample was tested using the analytical screening method(s) checked below 

PURGEABLE SCREENS 

• 
• 

• 
• 
• 
• 
Ell 

753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic Sc Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

(766) Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACTABLE SCREENS 

• (751) Aliphatic Hydrocarbons 

I I (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

[PPBl 

U.D 

' * DETECTION LIMIT * 

COMPOUND(S) DETECTED CONC. 

+ DETECTION LIMIT + ~ j ~ 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s)-4«J;act: Yes Q No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of thia sample unless otherwise noted .-.nd 

that the statements on thia pAge accurately reflect the analytical—(^anlta for this sample. 

Dat«(») of an al yuiit: f t l .. Analynl/n mKlu>l,»-«: A ^ t ^ T t y t ^ 

J » t - i l . i l / LuiiL 1 h i iv<: i i :v i<- .w</l . t i i - i ' ' i i i ' - . n r W I U I I.lit- un ul y l.i».nl I V M U U I I f o r t.lim JIIMM|>I<- u m i \ M H I t i n ' nl .it r n t . u t 

i (<: V H : W o l ' i i U I ^ l ) U L l l r u ; 



537 
S7-0565-C SCIErOlFIC LABORATORY DIV!^tt)N 5 ) ^ ^ V C H 

7 0 0 C a m i n o de S a l u d NF . ",r, fes®""^' F 

n: OF NEIV Mexico 

700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

U K ^ H - - ^ F 
l ENVIRONMENT 

' i r — 

REPORT TO: S.L.D. No. OR- S 6 ? S 

DATE REC. 

A i-3 761 

PRIORITY 

USER CODE: | 5" 1 9 \ 3 \ O \ Q\ 

CODE: I l l l 

PHONE(S): 

SUBMITTER: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) |_ 

SAMPLE TYPE: WATER f g £ SOIL FOOD Q , OTHER: 

COUNTY: JLLAX/ I CITY: kl \ r-\\(3L*oJ*~ 

LOCATION CODE: (Township-Range-Section-Tracts) 1 \ 9 I / J + / I ¥ 1 UJ + I I "7 + 1 I |(10N06E2<13'12) 

ANALYSES REQUESTED: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. ' 

PURGEABLE SCREENS 

Q (753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic <Sc Halogenated Purgeables 

[ | (765) Mass Spectrometer Purgeables 

Q (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 

Remarks: 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

| j (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

• ( 759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate PeBticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides & Herbicides 

FIELD D A T A : 

pH= ; Conductivity= _umho/cm at C; Chlorine Residual= _mg/l 

Dissolved Oxygen= _mg/l; Alkalini ty: mg/l; Flow Rate 

Depth to water U. f^- f t . ; Depth of well Qujc f t . ; Perforation Interval 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

_ft . ; Casing: 

t r i 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): <~^?,/J x A ^ - A > y Method of Shipment to the Lab: 

This form accompanies *~/^ Septum Vials, Glass Jugs, and/or 

Samples were preserved as follows: 

I [ NP: No Preservation; Sample stored at room temperature. 

N^j P-Ice Sample stored in an ice bath (Not Frozen). 

j | P-Na S 0 Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 

CHAIN OF CUSTODY " " ~ ~ 

1 certify that thin nninplo wan trannferred from 

at (location) 7. and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed j | Seals Intact: Yes | | No 

Signatures 



ANALYSES P E R F O R M S } LAB. N 
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

• £753) 
Lur(754) 
• (765) 

• (766) 

Aliphatic Purgeables (1-3 Carbons) 

Aromatic Sc Halogenated Purgeables 

Mass Spectrometer Purgeables 

Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 
Ell 

E X T R A C T A B L E SCREENS 

• (751) Aliphatic Hydrocarb ons 

I | (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

1 1 (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I I (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED CONC. 

[PPBl 

UO 
sftA lt%/sH Ji fist ^/bjAjysiJh&*> UO 

no 

* DETECTION LIMIT * ^ j 

COMPOUND(S) DETECTED CONC. 

1 

+ DETECTION LIMIT + 1 | 

ABBREVIATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes Q No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise imted -nil 

that the statements on this p.age accurately reflect the analytfc?^ results for this sample. 

Date(s) of analysis: Analyst's signature:_ 

1 certify that I have reviewed and concur with the analytical results for this sample and with the statements 

Reviewers signature: 

his aample. 



87- 0 5 6 2 -C SCIEN©FIC LABORATORY D)Vl4L)N Z 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

E 
A STATE Ol ' NEW MEA1CO 

l ENVIRONMENT 

REPORT TO: 

BASQ I rt>*/ju*4ota.l r^fwueweijf" f)l\J, 
S.L.D. No. OR-

DATE REC. 

PHONE(S): 

SUBMITTER: 

PRIORITY 

USER CODE: | 5 | 9 

CODE: I I 

1\0\O 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) j I"7 I 0 1 ^ I (0 I (c 1 / | _ ^ _ | ? I 0 \ \ T 1 £ I 

SAMPLE TYPE: WATER f g f , SOIL Q , FOOD • , OTHER: 

COUNTY: ^/LaJ tK>>-rfUj ; CITY: k[ \ r W o - ^ j J -

LOCATION CODE: (Township-Range-Section-Tracts) [ 2 . \ tf \ j i + / I ¥ I /x/t- / [ 7^+ 1 | |(10N06E2<13-f 2) 

ANALYSES REQTJESTl^U: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds Buspected or required. ' 

PtJRG EABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

f 2 l (754) Aromatic & Halogenated Purgeables 

[ | (765) MasB Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

/ , ~L - )b i M r ) rO HLMAO^ P . rf 
• 
• 
• 
• 

Remarks: 111 a 

EXTRACTABLE SCREENS 

I | (751) Aliphatic Hydrocarbons 

• (760) Organochlo rine Pesticides 

• (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

I | (759) Herbicides, Triazines 

• (760) Organochlo rine FeBticides 

I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyln (PCB's) 

'• | | (764) Polynuclear Aromatic Hydrocarbons 

• (7G2) SDWA Pesticides Sl Herbicides 

fflA-rjblgS I/O l / l V U . 

FIELD D A T A : 

pH= ; Conductivity: 

Dissolved Oxygen= 

_umho/cm at C; Chlorine Residual: _mg/l 

_mg/l; Alkalinity= _mg/l; Flow Rate 

Depth to water f t . ; Depth of well LAk- f t . ; Perforation Interval 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

ft.; Casing: UL U 

I certify that the results in thiB J^lock accurately reflect the results of my field analyses, observations and 

activities.(signature collector): ' k f f ^ ' Z ' j ' L 1 ' Method of Shipment to the Lab: 
7 - a / ^ ' " v;„l. ' n 

v— 

Glass Jugs, and/or This form accompanies ~2ŝ  Septum Vials, 

Samples were preserved as follows: 

| J NP: No Preservation; Sample stored at room temperature. 

f Z \ P-Ice Sample stored in an ice bath (Not Frozen). 

I I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 
CHAIN OF CUSTODY 

I certify that this sample wan transferred from 

at (location) 

to 

and that 

VS9 

the statements in this block are correct. Evidentiary Seals: Not Sealed | 1 

Signatures 

Seals Intact: Yes (~~J No \~J 



ANALYSES PERFOR LAB. N f OR- £(/2-
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS EXTRACT ABLE SCREENS 
\~2\ 1253) Aliphatic Purgeables (1-3 Carbons) 

| *S\ (754) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

Q (766) Trihalomethanes 

Other Specific Compounds or Classes 

• : 
• 
• 
• : 
• 

I | (751) Aliphatic Hydrocarbons 

\ | (760) Organochlorine Peaticides 

• (755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

1 | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

1 1 (764) Polynuclear Aromatic Hydrocarbons 

f~J (762) SDWA Pesticidea Sc Herbicidea 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED CONC. 

A/0 
UO 
A/.D 

* DETECTION LIMIT * ^ 

COMPOUND(S) DETECTED C O N G 

+ DETECTION L I M I T -I- " I -
ABBREVIATIONS USED: 

N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED AT A LEVEL BELOW THE STATED DETECTION LIMIT (NOT CONFIRMED) 
[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

date: Seal(s) Intact: Yea • No Seal(a) broken by: 

I certify that I followed atandard laboratory procedurea on handling and analyBia of this aample unleaa otherwise noted .m 

that the statements on l\>\a page accurately reflect the analytic^fyesults for thia sample. 

Date(s) of analysis: " t f /oLf r / % 7 . Analyst's signature^ 

I certify that I have reviewed and i 

Heviewers signature: j / 

I certify that I have reviewed and concur ^with the analyticar results for this sample and .with the statements in this 

11" JTV T J 



87- 0560 -C SCIEiM©FiC LABORATORY DIVldBN"f 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

! STATEOFNEWMIAICO 

ENVIRONMENT • 

'I I'-

REPORT TO: S.L.D. No. OR- S / c 0 

DATE REC. < y - - / f " 7 

7o' V 

PRIORITY 2_ 

PHONE(S): 

SUBMITTER: 

USER CODE: \ 5 \ 9 \ ^\ Q \ 0 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) | $ \ 7 \ 0 \ ( Z \ d \ k \ / \ L i \ Z - \ ^ \ l - \ £ \ A A \ 

SAMPLE TYPE: WATER ] ^ f , SOIL Q , FOOD Q , OTHER: 

COUNTY: < ^ U J T i ^ t X ^ J ; CITY: f ^ i r j ~ i ( J U < 4 ^ . 

LOCATION CODE: (Township-Range-Section-Tracts) 1 "Z\ ^ \ / \ J + / \ 9 \ \ j 0 + / \ + 1 | |(10N06E24342) 

ANALYSES REQUESTED: Please check the appropriate box(es) 

required. Whenever possible list specific compounds Buspected or 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

l ^ j (754) Aromatic Sc Halogenated Purgeables 

I | (765) Mass Spectrometer Purgeables 

[JJ (766) Trihalomethanes 

Other Specific Compounds or Classes 

A 7. - t) ioL(/)Trs >eJH\A*J&-
• 
• 
• 
• 

Remarks: \J \ Q J 

below to indicate the type of analytical screens 

required. 1 

EXTRACTABLE SCREENS 

1 | (751) Aliphatic Hydrocarbons 

| | (760) Organochlorine Pesticides 

(755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

| | (761) Organophosphate Pesticides 

| | (767) Polychlorinated Biphenyls (PCB's) 

' I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

FIELD D A T A : 

o 
pH= ; Conductivity= umho/cm at C; Chlorine Residual= mg/I 

Dissolved Oxygen= mg/l; Alkalini ty= mg/l; Flow Rate / 

Depth to water f t . ; Depth of well f t . ; Perforation Interval - f t . ; Casing:_ 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

CUAtl /-//// {ufjULiL^ Td^> , tA 67^51 M/?. A/Q AIA«+VAJL(«L dhr or (Lcfer 

I certify that the results in this block accurately reflect the results of my field analyses, observations and 

activities.(signature collector): J fQsL^At/PlJJJy J ^ & q / Method of Shipment to the Lab: 

t the results in this block accurately 

lature collector): -$ZJL*S^^WUJJ\ . 

This form accompanies Septum Vials, Class Jugs, and/or 

Samples were preserved aa follows: 

I 1 NP: No Preservation; Sample atored at room temperature. 

l 2 f P - I c e Sample stored in an ice bath (Not Frozen). 

I 1 P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY 

I certify that thin namplo wan trannferred from to 

at (location) on / / - : and that 

the statements in this block are correct. Evidentiary Seals: Not Sealed j | Seals Intact: Yes | | No [ | 

Signatures 



ANALYSES PERFORiV#) LAB. NMOR-5~£& 
T i n s PAGE FOR. L A B O R A T O R Y RESULTS O N L Y 

This sample was tested using the analytical screening method(s) checked below: 

PURGEABLE SCREENS 

• (753) Aliphatic Purgeables (1-3 Carbons) 

1 -q (754) Aromatic Sc Halogenated Purgeables 

| | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

• 
• 
• 
• 
• 

EXTRACTABLE SCREENS 

| | (751) Aliphatic Hydrocarbons 

j 1 (760) Organochlorine Pesticides 

• (755) Base/Neutral Extractables 

| 1 (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| 1 (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

ANALYTICAL RESULTS 
COMPOUND(S) D E T E C T E D CONC. 

[PPBl 
COMPOUND(S) DETECTED 

MA. 

CONC. 

|PP"1 

+ DETECTION L I M I T + 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR WITH APPROXIMATE QUANTITATION 

DETECTION L I M I T 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes Q No Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted 

that the statements on this page accurately reflect the analytiofTk results for this sample. 

J)at«(n) of analyuia: (_ . Aimlyiil'n ni|/,natin<i: \ / ^ ^ L < H - * * - < . - ) c 2 ^ J ^ ^ ^ < t ^ _ - ^ / ^ ^ J t / ^ / l 2 -
hat I have reviewed and co 

••" o;oatnro: _ _ . . / ^ / ^ 2 ? / v & t y 

certify that I have reviewed and concur wd.li tjio analytical results for thin iiainple and with i | 



0561 -C 
SC3E0inC LABORATORY D I V # O N f j h 

»E 

700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

STATE OF NEW 

ENVIRONMENT 

•i r 

REPORT TO: S.L.D. No. OR- C5&/ /9~4-fi 

DATE REC. Y~ & ~ %1 

7Si 

LMf* 
t'W—' 

PRIORITY 

PHONE(S): 

SUBMITTER: 

USER CODE: | 5 | 9 | 3 | Q \ Q 

CODE: 

SAMPLE COLLECTION CODE: (YYMMDDHHMMIII) | ^ 1 ? | | I 0 \ (p \ / \ 0 \ 5 \ $ \ £ \ E \ M \ 

SAMPLE TYPE: WATER f g j , SOIL FOOD J~J, OTHER: 

COUNTY: 5 2 k O i l t A / L ^ J ; CITY: ^ r f / < ? w X 

LOCATION CODE: (Township-Range-Section-Tracts) | { Z l < 7 > | / ( V + / | ^ | U j + / | 7 , + 1 | |(10N06E24342) 

ANALYSES REQUESTIUU: Please check the appropriate box(es) below to indicate the type of analytical screens 

required. Whenever possible list specific compounds suspected or required. 1 

PURGEABLE SCREENS 

• ( 753) Aliphatic Purgeables (1-3 Carbons) 

| ^ | (754) Aromatic & Halogenated Purgeables 

I | (765) Mass Spectrometer Purgeables 

• (766) Trihalomethanes 

Other Specific Compounds or Classes 

1,1 - (J'cLlorO e>£vtvu<L Kl 
• 
• 
• 
• 

EXTRACT A B L E SCREENS 

| | (751) Aliphatic Hydrocarbons 

| 1 (760) Organochlorine Pesticides 

(755) Base/Neutral Extractables 

| | (758) Herbicides, Chlorophenoxy acid 

| | (759) Herbicides, Triazines 

| | (760) Organochlorine Pesticides 

1 1 (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

| | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides 

Remarks: \ J \ n [ j ? M ~ 0 " - [ t U A M ~ Z -

FIELD D A T A : 

pH= ; Conductivity: _umho/cm at C; Chlorine Residual: _mg/l 

Dissolved Oxygen= mg/l; Alkalini ty= mg/l; Flow Rate 

Depth to water (/? f t . ; Depth of well *-/ 5 f t . ; Perforation Interval _ft.; Casing: LLK 

Sampling Location, Methods and Remarks (i.e. odors, etc.) i 

M/tr-(To-ckln^ me,// ik I , I A J * J / T k / > , ^ oJbrtr+bbU odar or color- | 
ca hut : ; : \ 

I certify that the results in this btock accurately reflect the results of my field analyses, observations and ! 

Method of Shipment to the Lab: 

ass Jugs, and/or 

activities.(signature collector): h&/J1f^~ Mr LUX A^US], 

This form accompanies Septum Vials, f&\. 

Samples were preserved as follows: 

1 j NP: No Preservation; Sample stored at room temperature. 

£2f P-Ice Sample stored in an ice bath (Not Frozen). 

I I P-Na S O Sample Preserved with Sodium Thiosulfate to remove chlorine residual. 
— 2 2 3 

"CHAIN OF CUSTODY 

l O'M-I.ify Umt Lhin nainplo wnn trnnnforrnil from 

J. J. 
the statements in this block are correct. Evidentiary Seals: Not Sealed ] | Seals Intact: Yes j | No 

Signatures 



A N A L Y O ^ PERFOR LAB. NoWOR- I 
THIS PAGE FOR L A B O R A T O R Y RESULTS O N L Y 

ThU sample was tested using the analytical screening method(s) checked below: 

• 
• 
• 
• 

• 
• 
• 
• 

PURGEABLE SCREENS 

(753) Aliphatic Purgeables (1-3 Carbons) 

(754) Aromatic Sc Halogenated Purgeables 

(765) Mass Spectrometer Purgeables 

(766) Trihalomethanes 

Other Specific Compounds or Classes 

EXTRACT A B L E SCREENS 

[ | (751) Aliphatic Hydrocarbons 

1 | (760) Organochlorine Pesticides 

Q (755) Base/Neutral Extractables 

I | (758) Herbicides, Chlorophenoxy acid 

• (759) Herbicides, Triazines 

I | (760) Organochlorine Pesticides 

I | (761) Organophosphate Pesticides 

• (767) Polychlorinated Biphenyls (PCB's) 

I | (764) Polynuclear Aromatic Hydrocarbons 

• (762) SDWA Pesticides Sc Herbicides • 

ANALYTICAL RESULTS 
COMPOUND (S) DETECTED CONC. 

[PPB] 

d/0 

t 

• * DETECTION LIMIT * ^ 

COMPOUND (S) DETECTED CO N C . 

+ DETECTION LIMIT + ~T~ 

ABBREVIATIONS USED: 

N D = NONE DETECTED A T OR ABOVE THE STATED DETECTION L I M I T 

T R = DETECTED A T A LEVEL BELOW THE STATED DETECTION L I M I T (NOT CONFIRMED) 

[ RESULTS IN BRACKETS ] ARE UNCONFIRMED AND/OR W I T H APPROXIMATE QUANTITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) Intact: Yes • No ]~fp Seal(s) broken by: date: 

I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 

that the statements on this page accurately reflect the analytical/results for this samr 

i ) a t « ( i i ) o f " i n d y i h n : _ ^ y / o ? ^ / _ ^ " Z A n a l y i i l ' n n inn id .n i - . i : ^ < ^ ^ < ^ t ^ - ^ L ^ ~ ^ - < f l 4 . 4 4 ~~ 

I ' i . i t i f y t h a t I h a v e r e v i s e d a n d c o n c u r w i l . l i t h i i a n a l y t i c a l iV i i n l l u f o r t l i m »am|>l . i a n d W i l l i r l m nl ai • - • 11 • - < >' w in i l . 

j (<• vn: wnni 
/ / V / 

niuiiatiir<:: —fcUf O - r^J^Jrr' 



Four Corners, Inc. 
LEGAL — 

Phone (307) 886-3861 - P. O. Box 457 - Afton, Wyoming 83110 

A p r i l 7, 1987 

Richard L. Young 
Assistant General Counsel 
Post O f f i c e Box 968 
Santa Fe, NM 87504-0968 

Dear Mr. Young: 

In my l e t t e r of February 2, 1987, Caribou agreed t o perform a s i t e 
i n v e s t i g a t i o n of the K i r t l a n d r e f i n e r y . We have received proposals 
from outside c o n t r a c t o r s and are enclosing a copy of the proposal t h a t 
we have selected f o r your review. Once Caribou and EID have resolved 
any d i f f e r e n c e s of opinion concerning the proposal, a c o n t r a c t w i l l be 
awarded to perform the i n v e s t i g a t i o n . 

I have reviewed your response t o my l e t t e r i n c l u d i n g Mr. McQuillan's 
memo. I agree t h a t e s s e n t i a l l y a l l of the t e c h n i c a l questions 
addressed i n my l e t t e r w i l l be resolved by the s i t e i n v e s t i g a t i o n . I 
propose t h a t any f u r t h e r discussion of these items be deferred u n t i l 
the s i t e i n v e s t i g a t i o n i s complete. 

Caribou i s considering c o n t r i b u t i n g toward the reimbursement of home 
owner's costs who wish t o hook on t o the c i t y water system as a 
source of c u l l i n e r y water. Any such c o n t r i b u t i o n would, of course, be 
contingent on the p r i o r agreement of the s p e c i f i c number of home 
owners involved and the s p e c i f i c time t h a t the c o n t r i b u t i o n would be 
made. However, because Caribou has no r e f i n e r y r e p r e s e n t a t i v e i n the 
area, a c q u i r i n g the t e c h n i c a l data needed t o determine the amount of 
the costs, the l e g a l work t h a t would be needed, e t c . i s a d i f f i c u l t y 
t h a t would have t o be worked out. We would be pleased to know what 
assistance EID can o f f e r i n t h i s regard. 

Please l e t me know i f you have any f u r t h e r questions. 

Very t r u l y yours, 

CARIBOU FOUR CORNERS, INC. 

William C a l l 
President 

WC/knh 

xc: Vince Memmott 
33 5 W. Willow Wood C i r c l e 
C e n t e r v i l l e , UT 84014 

'•I I * 
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Well Trouble 
May Be 8 
Years Old 

By Tori Adams 
Daily Times Staff 

A man who hauled replacement 
gasoline said water contamination 
in a small area of Kirtland may 
have been caused in 1979 when a 
valve on a tank of gasoline was left 
open overnight at the Caribou Re­
finery. J t f 3 

The man, who asked not to be 
identified, said he was driving a 
truck for Chief Transport on Feb. 7, 
1979 when he was sent to the re­
finery in southeast Kirtland to haul 
gasoline to make up what had 
spilled out of Caribou's tank when a 
2-inch valve was left open over­
night. 

A Caribou employee told the 
truckdriver that the valve had been 
left open during the previous night 
and the lost gasoline would have to 
be replaced, then showed him the 
area where the gas had run into the 
ground. 

In the snow, he said he could see 
that a large quantity of gasoline had 
drained out of the tank. •That stuff 
was very high-grade. It was so pure 
that, at first, I thought it was water 
because I couldn't taste it or smell 
it," he said. But the Caribou em­
ployee assured him that it was very 
high-grade gasoline. 

The state Environmental Im­
provement Division discovered 
about a year ago that some water 
wells within about one-quarter mile 
of the Caribou Refinery, located 
near the Old Kirtland Highway and 
Lions Park, show contamination by 
low levels of an additive to leaded 
gasoline called 1,2-dichloroethane, 
or EDC, said local environmental 
office representative David Tomko. 

The Environmental Division is 
currently offering free well water 
testing in the area around the re­
finery to determine the extent and 
level of contamination, he said. 

Tests have shown that the wells 
are contaminated with eight to nine 
parts per billion of the EDC, which 
has been proven to cause cancer in 
laboratory animals and is suspected 
of causing cancer in humans as 
well, he said. 

"Everything we've seen so far in­
dicates a minor problem at this 
time" because most people in that 
area rely on piped public water sup­
plies, which are not contaminated, 
he added. 

State standards for EDC levels in ' 
drinking water are 10 parts per 
billion, but the U.S. Environmental 
Protection standard is zero parts 
per billion, Tomko said. 

During the day of the spill the 
Chief truckdriver said he hauled 
three 1,000-gallon loads of gasoline 
to replace the gas that had drained 
into the ground during the night. 

He said he remembers the date 
and circumstances of the spill so 
well because the high-grade re­
placement gasoline he hauled in lat­
er caused his truck to explode in a 
wash bay. He received injuries in 
the explosion that he said he is still 
receiving medical treatment for. 

Tomko said the EID has no re­
cord of this spill, but does have re­
cords of several others. The Oil 
Conservation Division also does not 
have records of it and, in 1979, 
Caribou was not required to turn in 
records of spills of refined products, 
said local Oil Conservation repre­
sentative Frank Chavez. 

As of late this morning, the Chief 
truckdriver had not reported this 
spill to the envoronmental office, 
Tomko said. 

For free well water testing call 
the EID at 327-9851. ^ . 

i m — : zrrr^ :—; —• .Jr.—— ^ 1 ~ 



Chief Transport Owner: \ 
By Tori Adams 

Daily Times Staff 
Chief Transport owner B.C. 

Turner said Tuesday if a Chief 
truck was used to haul replacement 
gasoline to the Caribou Refinery in 

S3WIJ, AllV'a I 

Kirtland, it was without his per­
mission. J/f. ^ 

His company does not haul 
gasoline, he said. 

Steve George, Bloomfield, said in 
a story Tuesday that, in early 1979 
while he was working for Chief, he 
was called to the refinery to haul 
3,000 gallons of high-grade gasoline 
to the refinery to replace what had 

spilled when a valve was left open 
.wernight. 

'••We spill could have been that 
source of contamination from 1,2-
dichloroethane, a cancer-causing 
gasoline additive, the state En­
vironmental Improvement Division 
recently found in some water wells 
close to the refinery in Kirtland. 

Chief hauls water and does some 

cirm Doesn't Haul Gasoline 
transportation of oil in the oilfield, 
but is not licensed for hauling 
gasoline to a refinery, Turner said. 

If George hauled gasoline the day 
of the spill, Feb. 7, 1979, he must 
have used the Chief truck without 
permission to do it. Turner added. 

George was working for Chief at 

the time of the incident, but no re­
cords are available to show what his 
job was that day because the truck­
ing company keeps records for only 
seven years, and the incident hap­
pened eight years ago, Turner said. 

George reported the gasoline spill 
to the Farmington office of the En­

vironmental Improvement Division 
Tuesday afternoon. 

George said a Caribou employee 
told him that a 2-inch valve on the 
tank containing the gasoline was 
left open overnight. 

Environmental office spokesman 
David Tomko said free water well 

, tests are available. 

- ,•_ 3, —. • "•;-„ —, • -— : ,VT—r-—;—F^-^T—r~'—n—i—= ^ 
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ome Kirtla 
By Tori Adams 

Daily Times Staff _ 
Some water wells in the southeast 

Kirtland area have shown low levels 
of contamination with a gasoline ad­
ditive, and the state Environmental 
Improvement Division wants to test 
other wells to determine if a health 
risk exists. 

Limited sampling of five wells in 
the Kirtland area over about the 
last year has turned up 1,2-

dichloroethane, commonly known 
as EDC, a gasoline additive that 
causes cancer in laboratory animals 

' and is suspected of causing cancer 
in humans as well, said David 
Tomko, a scientist with the En­
vironmental Improvement 
Division's Farmington office. 

Tests of the wells, which are 
within about one-quarter mile of the 
old Caribou refinery near Lions 
Park, have shown EDC at levels of 

ea Wells 
about eight to nine parts per billion. 
The state standard for EDC in 
drinking water is 10 parts per 
billion, and the U.S. Environmental 
Protection standard is zero parts 
per billion. Tomko said. 

"Everything we've seen so far in­
dicates a minor problems at this 
point" because most people in that 
area rely on public water supplies, 
which are piped in from elsewhere 
and are not contaminated. 

Show Contamination 
The area contaminated or sus­

pected of being contaminated with 
EDC is within about one-quarter 
mile east and west of the Caribou 
refinery and south to the San Juan 
River. No contamination of the 
river has been found, he said. 

The refinery, between U.S. 550 
and the Old Kirtland Highway, has 
been closed for several years and 
has not been identified as the source 
of the EDC, he said. 

Environmental officials are nego­
tiating with Caribou officials at the 
company's headquarters in Wyo­
ming about investigating the prob­
lem and doing groundwater sur­
veillance to find the source of the 
contamination. 

To find out how far the con­
tamination has spread, where it is 
coming from and what levels of 
EDC are involved, Tomko and other 
scientists from the Farmington en-

viromental office want to test 
private wells south of County Road 
6100 and west from County Road 
6255 to County Road 6281. 

The tests of well water will be 
free. Each takes three to four weeks 
to • complete. 

To arrange for well-water testing 
or for more information call the 
Farmington environmental office at 
327-9851, Tomko said. 



ni ll 

NEW MEXICO HEALTH AND ENVIRONMENT DEPARTMENT « Larry Gordon. Secretary • Carla L, Muth. Deputy Secretary. 

ENVIRONMENTAL IMPROVEMENT DIVISION, Michael J. Burkhart, Director 

PUBLIC INFORMATION OFFICE 
Post Office Box 968 
Santa Fe, New Mexico 87504-0968 
Phone (505) 827-2841 

FOR IMMEDIATE RELEASE: CONTACT: 

April 2, 1987 Dennis McQuillan 827-2912 
David Tomko 327-9851 

SANTA FE, NEW MEXICO -- The State Environmental Improvement Division wants to 

identify all residences in the Kirtland Valley area, near Farmington, that rely 

on private wells for drinking, cooking and bathing to determine i f a health risk 

is related to use of water supplies. 

Environmental Scientist David Tomko said limited sampling of wells in the area 

has turned up low levels of 1, 2 - dichloroethane (EDC), a gasoline additive 

which is suspected of causing cancer. Residents who consume or use water from 

private wells should contact the EID Farmington office to arrange for sampling 

of their wells, Tomko said. EID will test water for EDC and other gasoline 

constituents that may contribute to ground water contamination. Tomko noted 

EID is investigating all possible causes of the ground water contamination. 

Notices will be distributed to residences south of county road 6100, including 

county roads 6255 through 6281, advising well water consumers to contact the 

EID Farmington office at 327-9851 to request sampling of their wells, Tomko said. 

"There will be no charge to residents for analysis of the samples. Participants 

will be notified of the results and advised i f measures are needed to prevent 

undue health risks," he stated. 

-30-



DATE: March 24, 1987 

TO: 
Steven Cary, Program Manager, Superfund Section, GW/HWB 
Stuart Castle, Program Manager, Water Supply Section 

FROM: 

SUBJECT: DRAFT NEWS RELEASE & HANDOUT FOR CARIBOU REFINERY AREA WELL SAMPLING 

As requested, the attached news release and handout are submitted for review and 
refinement. These are my best e f f o r t s at d r a f t i n g the releases without mentioning 
Caribou Refinery by name. I'm sure they can be improved by your c o l l e c t i v e review 
and coordination. Dev Lynn has offered to assist with the f i n a l draft and to 
coordinate the release to the media. 

I would l i k e to deal with the l o c a l media i f at a l l possible. However, I'm sure 
the media w i l l be asking what the Division's course of action w i l l be regarding 
the contamination, clean-up and responsible party. An o f f i c i a l position should 
be established and communicated to involved individuals p r i o r to release. Please 
contact me f o r f i n a l coordination of the news release. 

RECEIVED 

lm 
cc:Tito 0. Madrid, D i s t r i c t I Environmental Manager 

Len Pardee, EPA, Public Water Supplies 
F i l e 

4 T V . " 1 rsfii<vJ 6/78 



NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

ENVIRONMENTAL IMPROVEMENT DIVISION 
DISTRICT I FIELD OFFICE/724 WEST ANIMAS 

FARMINGTON, NEW MEXICO 87401 
(505)327-9851 

G A R R E Y C A R H U T H E 
G o v e r n o r 

L A R R Y G O R D O N 

S e c r e t a r y 

C A R L A L. M U T H 
D e p u t y S e c r e t o r y 

(News Release) 

Residents of Kirtland's Valley Acres area that consume or use 

water from private wells are requested to contact the Farmington 

Office of the New Mexico Health & Environment Department's Environmental 

Improvement Division to arrange for sampling of t h e i r w e l l . Previous 

analysis of several area wells indicated low levels of 1,2 - dichloroethane 

(EDC), which were below the state ground water standard of 10 parts per 

b i l l i o n . EDC i s an additive to gasoline and is suspected to cause cancer. 

The EID w i l l d i s t r i b u t e notices to residences south of County Road 

6100 to include County Roads 6255 through 6281. The notices w i l l advise 

well water consumers to contact EID's Farmington Office at 327-9851 to 

request sampling of t h e i r wells. This area is near a refinery that has 

been closed for several years. Other residents i n the area using wells 

are encouraged to c a l l EID for sampling. 

The EID wants to i d e n t i f y a l l residences i n the area relying on 

private wells for drinking, cooking and bathing uses and to determine i f 

a health r i s k exists, and i f so, to what extent. Participants w i l l be 

n o t i f i e d of the sample results and be advised i f measures are needed to 

prevent undue health r i s k . 
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G A H R L . ^ ™ .. . M-. . 
G o v e r n o r 

L A R R Y G O R D O N 
S e c r e t o r y 

C A R L A L. M U T H 
D e p u t y S o c n . ! t o r y 

(Handout Notice) 

Dear Resident: 

Recent investigation by the Environmental Improvement Division indicates 
the presence of organic contamination of the ground water i n the area. 
Low levels of 1,2 - dichloroethane (EDC), a gasoline additive suspected 
to cause cancer, was present i n several l o c a l wells. The concentrations 
were below the state ground water standards of 10 parts per b i l l i o n . 

The EID wants to i d e n t i f y a l l residences relying on private w e l l water 
for drinking, cooking or bathing uses and to determine i f the contamination 
poses any r i s k to the health of l o c a l residents. I f you are currently 
using water from a w e l l , please c a l l the EID's Farmington Field Office 
to arrange for sampling of your w e l l . The phone number i s 327-9851. 
The o f f i c e hours are 8:00 a.m. - 5:00 p.m. Monday through Friday, and an 
answering machine w i l l take ca l l s a f t e r hours. 

EID s t a f f w i l l c ollect the samples and there w i l l be no charge to you 
for analysis. Participants w i l l be n o t i f i e d of the sample results and 
be advised i f measures are needed to prevent any undue health r i s k . 

Thank you for your cooperation. 
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Mr. Bill Call 
Caribou - Four Corners, Inc. 
Highway 89, Route 1 
Afton, Wyoming 83110 

Dear Mr. Call: 

Thanks for your letter of February 2, 1987, regarding the ground water 
problem at your refinery site. It seems to me that we are making good 
progress toward reaching a mutually acceptable solution to the problem. In 
that spirit, I offer the following comments on your February 2 letter: 

A. We are in agreement. 

B. I have referred your comments to Dennis McQuillan, who is our 
most experienced expert on petroleum-related groundwater contamination. 
Mr. McQuillan's enclosed memorandum should, I believe, answer the 
questions you raised as to the bases for our conclusion that the Caribou 
refinery is indeed the cause of EDC contamination in the ground water 
immediately down-gradient from the refinery. In the event that you should 
wish to have an expert of your own choosing meet with Mr. McQuillan 
and/or independently review and verify the data in question, we would be 
happy to cooperate with you in this regard. 

C. After examining Mr. McQuillan's memorandum, we hope that you 
will reconsider your position that, "based on the previous discussion," 
Caribou is not the source of the EDC contamination which we have found in 
the groundwater downgradient (but not upgradient) from your facility. As 
for your disclaimer that the concentration of EDC in the downgradient wells 
is high enough to threaten the health of persons or livestock or otherwise to 
constitute a public nuisance, the present level of EDC in those wells is 
below the applicable New Mexico water quality standard but above the 
currently proposed federal drinking water standard, which we expect will 
become binding upon the states in the near future. Further, EDC levels 
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upgradient of the private domestic wells with which we are concerned are 
substantially above New Mexico's current standard, and it appears likely 
that the more heavily contaminated water which we have detected at the 
boundary of your refinery will move downgradient and cause the levels at 
the private wells to increase above the state standard in the reasonably 
foreseeable future. At the same time, we recognize the possibility that 
dispersion could produce the opposite effect, decreasing rather than 
increasing the EDC levels at the downgradient wells. 

At this juncture, I am not really concerned that you admit to the particular 
levels of EDC or the legal conclusions to be drawn from such facts. Rather, 
my concern is that Caribou take prompt action to hook up the downgradient 
property owners to an alternative, non-contaminated drinking water supply, 
and that Caribou proceed to investigate the nature and extent of ground 
water contamination at the site. Apparently, Caribou is willing to do the 
latter task without further delay. We hope that after reviewing this letter 
and the enclosed technical memorandum from Mr. McQuillan, you will 
reconsider your position and decide voluntarily to take action with regard to 
the alternate water supply provision, as well. 

D.l You state that Caribou "will agree to implement item D.l" [the 
provision of an alternate supply of drinking water], "should it be determined 
that 1, 2-dichloroethane contamination is in fact a threat to the health of 
persons or livestock in the vicinity and that the refinery was the source of 
the contamination . . . ." [Emphasis added.] The site investigation you 
propose to do will presumably determine whether (as our data already have 
determined, to our satisfaction) your refinery is the source of the 
contamination. However, I do not understand by what process you would 
determine whether the EDC contamination "is in fact a threat to the health 
of persons or livestock . . . ." Assuming your investigation affirms our data 
that current or reasonably projected contamination levels exceed state 
and/or federal drinking water standards, are you prepared to accept such 
standards as conclusive of the question whether the levels you have detected 
and measured are sufficient to be "in fact a threat to . . . health"? Unless 
we can arrive at a mutual understanding of how the "threat to health" 
question is to be resolved, it may well be that your conditional willingness to 
provide an alternate drinking water supply will still be subject to debate, 
even after your own site study has independently established the causation 
by Caribou of EDC contamination in downgradient drinking water at 
concentrations in excess of standards. I am not inclined to continue to 
pursue negotiations for voluntary compliance by Caribou, unless Caribou is 
willing to be more specific as to precisely what proof of "threat to health" 
will be needed, before Caribou will "agree to implement item D.l." And 
with respect to the public health threat to the downgradient private well 
owners, I am reluctant to delay the decision as to providing them with an 
alternate drinking water supply until your proposed site investigation has 
been completed. 
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Consequently, I hereby offer the following proposals with respect to 
item D.l: 

a. That Caribou not wait for the full site study to be completed, 
in order to verify EID's conclusions as to downgradient EDC contamination 
from the refinery, but rather proceed immediately to perform independent 
sampling and laboratory analysis for the limited purpose of verifying EID's 
conclusions as to upgradient and downgradient conditions with respect to 
EDC contamination of the aquifer supplying the wells in question. 
[Technical staff have advised me that Caribou could easily do this limited 
study within two months.] 

b. Either after such a limited study or without waiting for or 
doing such a limited study, that Caribou reconsider its position and simply 
proceed without further delay to provide the necessary hook-ups for the few 
property owners in the affected down-gradient area. [Our information is 
that the cost of this action would be considerably less than the site 
investigation which Caribou is already willing to do.] 

D.2. We are in agreement, and we assume that Caribou is proceeding 
on this item without further input from EID. 

D.3. We are in agreement. 

D.4. We recognize that there is not yet a firm agreement on this 
item. Although we do have an interest in recovering response costs, frankly 
this item is of less importance to us than item D.l, which deals with our 
primary obligation to protect the health and safety of the citizens of 
New Mexico. Consequently, I suggest that we defer further consideration of 
this item until we get item D.l resolved to our mutual satisfaction. 

In conclusion, I again ask that you consider proceeding immediately with the 
alternate water supply provision of item D.l, simultaneously with preparing 
and submitting your site investigation under item D.2. In the event that you 
still feel that you cannot justify implementing item D.l until you have better 
proof of EDC contamination by the refinery operation, then I suggest that 
Caribou immediately perform its own sampling and analysis of the 
upgradient and downgradient wells sampled and analyzed by EID, to obtain a 
quick verification of EID's data and conclusions as to the causation and 
concentrations of EDC contamination in the downgradient area. Finally, I 
ask that you consider what I have said as to the "public health" question left 
open in your February 2 letter, and that as soon as reasonably possible you 
inform me as to how you would propose to resolve the issue af what level of 
EDC contamination Caribou would accept as sufficient to constitute a 
"threat to health." Of course the latter question need not be answered at 
this juncture, if Caribou should decide voluntarily to provide the drinking 
water hook-ups to the downgradient property owners. 
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Thanks for your continued cooperation. I look forward to your prompt reply. 

Sincerely, 

Assistant General Counsel 

RLY/lr 

Enclosure 

cc: Dennis McQuillan 
Richard Perkins 



MEMORANDUM 

TO: Richard Young n 

FROM: Dennis McQuillen AJ. luXL. 
DATE: March 2, 1987 
SUBJECT: Technical Response to Caribou's 2/2/87 Letter. 

You have asked me for a technical evaluation of paragraphs B and C 
of Mr. Call's letter dated February 2, 1987, giving our reasons for 
concluding that Caribou is responsible for EDC contamination found in 
the ground water down-gradient from Caribou's refinery site. After 
careful consideration of Mr. Call's letter and after again reviewing 
the data we have obtained and analyzed, here is my response to the 
technical matters referred to by Mr. Call: 

PARAGRAPH B. 

There simply is no question but that 1,2-Dichloroethane (EDC) 
is a common constituent of leaded gasoline, which Mr. Call admits 
was produced by the Caribou refinery. 

Contrary to Mr. Call's assertion as to the difficulties of 
accurately measuring small quantities of EDC, the quantification of 
EDC in water at levels less than 100 ppb is a common procedure for 
qualified professional laboratories. In fact, the minimum quantifica­
tion limits reported by some such laboratories can be as low as 0.1 
ppb for EDC. 

Mr. Call's suggestion that the positive analyses could easily be 
the result of EDC vapors permeating the laboratory is refuted by the 
laboratory data in this particular instance, as well as by my personal 
knowledge of the laboratory procedures employed by the New Mexico State 
Laboratory to prevent the kind of false readings that Mr. Call suggests. 
The particular group of specimens in question were analyzed along with 
numerous blanks, a l l of which were negative for EDC. The State laboratory 
is well qualified to perform such analyses and in my personal experience 
has long conducted such analyses in a highly reliable manner. I can 
see no reasonable basis for doubting that the results we obtained from 
the State laboratory in this case are correct. In any event, the 
hydrogeologic investigation which TJarlbou has agreed, to do w i l l presumably 
resolve the question which Mr. Call has raised as to the validity of 
the sampling and analysis for EDC at the site. 

With respect to background conditions, I can assure Mr. Call that 
EDC was among a number of particular volatile hydrocarbons that were 
tested for and not detected in the upgradient wells. 
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PARAGRAPH C. 

A review of a l l available data clearly indicates that the Caribou 
refinery is the source of EDC contamination of ground water. 

I trust that this w i l l answer the technical questions raised in 
Mr. Call's letter, but please let me know i f anything further is needed. 
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PROPOSED WORK PLAN 
EVALUATE GROUND WATER CONTAMINATION 
CARIBOU FOUR CORNERS INC. REFINERY 

KIRTLAND, NEW MEXICO 

INTRODUCTION 

Dames & Moore i s pleased to submit for your consideration this proposal to 

conduct investigations evaluating ground water contamination which may result 

from the Caribou Four Corners Inc. Refinery near Kirt l a n d , New Mexico. Our 

understanding of the si t e and requirements i s based upon information included 

i n the request for proposal (including the site inspection report, analytical 

r e s u l t s , and correspondence from and to the New Mexico Environmental Improve­

ment Division and Region VI EPA) as well a a one-day si t e inspection conducted 

by Dames & Moore personnel. 

BACKGROUND AND OBJECTIVES 

Caribou operated a small crude topping refinery near K i r t l a n d , New Mexico 

from 1963 u n t i l A p r i l 1982 at which time i t was shut down. During operation 

crude o i l was refined into regular and leaded gasoline, diesel fuel and No. 5 

fuel o i l . Within a few months of shutdown, a l l remaining product, feedstocks 

and intermediate products were removed from storage tanks and sold. 

New Mexico EID personnel made a site inspection following standard EPA 

procedures i n December 1985. As part of this inspection, samples for chemical 

analysis were taken of s o i l , waste, surface water and ground water at and near 

the refinery. One of the samples, an o i l y water sample from a drainage ditch 

along the west boundary of the s i t e , contained s i g n i f i c a n t concentrations 

(280-1850 ppb) of the typical refinery-related v o l a t i l e organics benzene, 

toluene, ethylbenzene and xylenes; i n addition this sample contained 15 ppb of 

1,2-dichloroethane (ethylene dichloride or EDC). EDC was also detected i n a 

water sample about one mile further down this ditch at the detection l i m i t of 

1 ppb. This same compound was also detected at 9 ppb in a sample from a 40-

foot deep private well ("Walker well") approximately one-quarter mile down-

gradient of the refinery s i t e ; EDC was the only organic detected i n the aro­

matic and halogenated hydrocarbon v o l a t i l e screen analysis performed (detec­

tion l i m i t s 1-2 ppb). 



EID concluded i n a l e t t e r dated December 31, 1986 to Caribou, t h a t the 

r e f i n e r y was the source of ground water contamination on the r e f i n e r y and 

extending beyond r e f i n e r y boundaries. EID also sta t e d t h a t t h i s contamination 

c o n s t i t u t e d a t h r e a t to human hea l t h and to l i v e s t o c k , was a v i o l a t i o n of 

s t a t e ground water r e g u l a t i o n s , was a p u b l i c nuisance under New Mexico law, 

may be an unlawful release under CERCLA which could make the f a c i l i t y a poten­

t i a l Superfund s i t e , and may make the company l i a b l e to the State i n fed e r a l 

court f o r recovery of response costs and damages to n a t u r a l resources. 

I n the same l e t t e r , EID requested t h a t Caribou submit a proposal 

describing how i t intends to i n v e s t i g a t e the nature and extent of ground water 

contamination emanating from the r e f i n e r y . S p e c i f i c a l l y , EID stated t h a t : 

"The f i n a l , acceptable proposal by Caribou w i l l de­
scribe i n s u f f i c i e n t d e t a i l an i n v e s t i g a t i o n which 
o u t l i n e s the v e r t i c a l depth and l a t e r a l extent of con­
taminated ground water, i d e n t i f y and q u a n t i f y a l l con­
taminants present; i d e n t i f y a l l contaminant sources 
known or suspected, and determine ground water flow 
d i r e c t i o n ( s ) , v e l o c i t i e s etc. Caribou w i l l include i n 
i t s proposal a schedule of a c t i v i t i e s and p e r i o d i c 
progress r e p o r t s . " 

I t i s our understanding t h a t EID w i l l review Caribou's proposal and w i t h i n 

20 days a f t e r r e c e i p t transmit i t s comments to the company. Caribou w i l l 

then, w i t h i n 30 days of r e c e i p t of EID's comments, develop a f i n a l proposal 

addressing these comments. 

Following completion of the s i t e i n v e s t i g a t i o n , i t i s our understanding 

t h a t Caribou i s to design and submit to EID f o r approval, a proposed remedial 

a c t i o n plan which w i l l achieve adequate p r o t e c t i o n of the p u b l i c h e a l t h , 

safety and the environment at minimal cost to Caribou. 

The proposed work plan has been designed to meet EID's requirements to 

i n v e s t i g a t e the nature and extent of ground water contamination at and near 

the r e f i n e r y bearing i n mind th a t remediation may be required f o l l o w i n g com-
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pletion of the investigation. Through a l l phases of the f i e l d program Dames & 

Moore personnel w i l l operate under the guidance of our health and safety plan 

for refinery investigations. I n accordance with new governmental regulations, 

a l l our f i e l d personnel are safety trained and monitored by a medical surveil­

lance program. 

PROPOSED SCOPE OF WORK 

The proposed scope of work to evaluate contamination of ground and surface 

waters i n the v i c i n i t y of the refinery consists of the following program: 

1. Conducting a preliminary ground water contamination survey i n the 
si t e v i c i n i t y employing a f i e l d analytical van capable of obtaining 
samples of ground water and s o i l gas and determining within minutes 
by GC methodology the kinds and concentrations of v o l a t i l e organic 
compounds present. Samples w i l l be taken at approximately 45 sites. 

2. On the basis of data obtained i n (1) M i ^ M A ^ W o m Z ' M ^ ^ ^ ^ m ^ 
f̂ggggjjggg- tone s i t e w i l l consist of a nest of 3 wells screened at d i f ­
ferent depths) to provide ground water samples for analysis. Six 
piezometers w i l l also be in s t a l l e d to provide additional data regard­
ing ground water flow directions and gradients. 

3. Obtaining aquifer characterization data by conducting slug and/or 
pumping tests. 

4. Collecting water samples for analysis from the 10 monitor wells and 
at four surface water sampling sites once shortly after well comple­
ti o n and then again approximately 30 days l a t e r . 

5. Analyzing the water samples for v o l a t i l e organic contaminants using 
GC or GC/MS methodology. 

6. Preparing a report which summarizes and interprets a l l information 
obtained and makes an evaluation of ground and surface water contami­
nation i n the s i t e v i c i n i t y and the significance thereof. 

Details of and the rationale for the proposed a c t i v i t i e s are discussed in 

the following sections. 
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PRELIMINARY GROUND WATER CONTAMINATION SURVEY 

To aid i n the later placement of monitor wells and to characterize contami­

nants that may be present i n the ground water, we propose to conduct a p r e l i ­

minary chemical survey of the ground water and s o i l gas under the refinery 

site i t s e l f and the downgradient private land. This w i l l consist of i d e n t i ­

fying and determining the concentration of the individual components of the 

v o l a t i l e organic hydrocarbons i n the s o i l water and gas u t i l i z i n g an anal y t i ­

cal f i e l d van designed to collect ground water and s o i l gas samples through 

hydraulically-driven probes and perform the gas chromatography analyses within 

minutes. For this work, we propose to u t i l i z e , as a sub-contractor, the ser­

vices of Tracer Research Corporation (TRC), Tucson, Arizona, with whom Dames & 

Moore has worked i n the past on major projects i n Phoenix and a smaller pro­

j e c t i n Salt Lake City. Appended material provides a description of the 

equipment and services provided by TRC, the methodology employed and i t s ap­

p l i c a b i l i t y to this type of investigation, and a l i s t i n g of past and on-going 

TRC jobs to attest to the firm's experience i n this f i e l d . 

We anticipate that approximately 45 detailed s o i l water or gas samples 

w i l l be s u f f i c i e n t to detect and id e n t i f y v o l a t i l e organic contaminants pre­

sent i n the water and determine their individual concentrations at the site 

and the land downgradient and have allocated time accordingly. Tentative 

locations of these sites as well as monitor well, piezometer and surface water 

sampling locations are indicated on Plate 1. Because of site s o i l conditions, 

discussed l a t e r , we anticipate that the maximum depth of these water samples 

w i l l be about three feet which w i l l be s u f f i c i e n t for the purposes of this 

survey. Since we cannot, of course, predict i n advance the results of the 

s o i l gas or ground water analyses and i t may be desirable to take additional 

samples based upon results which become available as the work progresses, we 

request that a Caribou representative be available whom we could contact 

during the TRC sampling who can authorize additional sampling i f required 

either to further follow a plume or id e n t i f y a source. 
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Prior to mobilizing the f i e l d analytical subcontractor, the necessary per­

mission w i l l be obtained from the landowners surrounding the site for access 

by the sampling equipment and possible placement of monitor wells on their 

property. I t may be necessary to design the f i e l d survey around certain 

blocks of land where i t is not possible to obtain the owner's permission to 

enter. We recommend that the process of obtaining landowner consent be st a r t ­

ed immediately after authorization of the work by Caribou. Past experience 

has shown that this can often be a long and time-consuming process requiring 

several meetings with the property owner. 

MONITOR WELL AND PIEZOMETER INSTALLATIONS 

LOCATIONS AND NUMBERS 

After the completion of the! f i e l d analytical survey^ the resulting data 

w i l l be plotted on a series of contaminant concentration maps to delineate any 

plumes that may be leaving the s i t e . Based on these pl o t s , a monitor well/ 

piezometer system w i l l be designed that w i l l define the areal extent and 

v e r t i c a l depth of any plume". The monitor well/piezometer system w i l l also 

be used to determine the ground water flow dir e c t i o n and velocity. Before 

d r i l l i n g , a l l appropriate permits w i l l be obtained from the State Engineer's 

o f f i c e . 

Because of d r i l l i n g d i f f i c u l t i e s discussed below, monitor wells from which 

ground water quality samples can be obtained w i l l be i n s t a l l e d only i n loca­

tions where analytical data i s necessary to define any plume. In areas where 

ground water chemical data is not essential but ground water surface elevation 

is necessary to define the local hydrologic gradient, shallow piezometers w i l l 

be i n s t a l l e d for collecting s t a t i c water level data. 

At this time we anticipate four monitor wells and two piezometers w i l l be 

in s t a l l e d on the refinery/tank farm property i t s e l f . One monitor well w i l l be 

placed at the northeast corner of the tank farm property to serve as an upgra­

dient monitor well. The three remaining monitor wells w i l l be placed along 
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the downgradient edge of the refinery and tank, farm (south and southwest 

sides) to test for the existence of migrating contaminants. While f i n a l loca­

ti o n of the wells w i l l be determined from the results of the f i e l d analytical 

survey, our preliminary estimate of their placement would be between the work­

shop and boiler shed i n the refinery area, along the western side of the cen­

t r a l bermed area of the tank farm and at the extreme southwest corner of the 

tank farm. The two piezometers would be placed along the north edge of the 

refinery area near the northeast corner of the refinery o f f i c e building and 

near County Road 6261 about 400 feet north of i t s junction of State Route 489. 

Off-site monitor wells and piezometers w i l l be located as indicated by the 

f i e l d analytical survey. Our preliminary estimate i s that six monitor wells 

and four piezometers w i l l be required. This number may be decreased or i n ­

creased depending upon the extent of o f f - s i t e contamination, i f any, found 

during the preliminary survey. At least one monitor well w i l l be placed be­

yond the farthest extent of any contamination found during the i n i t i a l survey 

to v e r i f y the lack of contaminants. In the central portion of the possible 

contamination plume, a series of three "nested" monitor wells w i l l be placed 

to determine the v e r t i c a l extent of contamination. These wells w i l l be screen­

ed between 3 to 13 feet, 20 to 25 feet, and 35 to 40 feet, respectively. 

After completion, a l l wells and piezometers w i l l be surveyed for horizon­

t a l and v e r t i c a l control by a licensed land surveyor. Vertical control w i l l 

be to within 0.01 foot. The top of the well casings w i l l be marked so that 

future water level measurements w i l l be taken from the same reference point. 

CONSTRUCTION 

The monitor wells w i l l be constructed of 2-inch diameter threaded flush-

j o i n t PVC pipe i n s t a l l e d to a typical depth of 13 to 20 feet i n a 6-inch 

diameter d r i l l hole. The lower 10 feet of the well w i l l be screened using 

commercially slotted pipe of a slot size appropriate for the formation. 
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I f possible^the well w i l l be constructed so that the ground water surface 

intersects the screened i n t e r v a l . Due to the very shallow depth to ground 

water (1.5 feet and less south of the s i t e ) we anticipate d i f f i c u l t i e s i n 

maintaining an adequate surface seal. In these cases the top of the screen 

w i l l be placed as close to the ground water surface as possible and s t i l l 

maintain an adequate seal. The screened section w i l l be surrounded with an 

a r t i f i c i a l sand pack consisting of Colorado s i l i c a sand, or equivalent, graded 

so the sand pack is at least 90 percent retained by the screen. The sand pack 

w i l l extend from the base of the well to a minimum of one foot above the 

screened section. A six inch to one foot grout seal consisting of granular 

or pelleted bentonite w i l l be placed above this sand pack. Above the seal to 

the surface a thick bentonite slurry grout w i l l be i n s t a l l e d to seal the well 

from surface water contamination. Both the sand pack and bentonite grout w i l l 

be tremied into place. 

Piezometers w i l l consist of two-inch diameter PVC pipe ins t a l l e d i n a 

four-inch d r i l l hole. These holes w i l l be d r i l l e d using a bucket type hand 

auger through the sandy surface soils u n t i l refusal. We anticipate these 

wells to ty p i c a l l y be about three feet i n depth. The bottom one foot of the 

well w i l l be screened using commercially prepared slotted PVC similar to that 

i n the monitor wells. The annular space around the well w i l l be sand packed 

and sealed i n a manner similar to the monitor wells. 

Both monitor wells and piezometers w i l l be completed at the surface with a 

six inch steel protective casing and a locking steel cap. The protective 

casing w i l l be set into a three-foot diameter sloping concrete pad to secure 

the casing and protect the well from p r e c i p i t a t i o n and runoff. 

SITE CONDITIONS AFFECTING EMPLACEMENT 

The Caribou Kirtland Refinery is located on the a l l u v i a l sands and gravels 

of the north embankment of the San Juan River. During a si t e v i s i t i t was 

found that the surface soils beneath the tank farm consist of medium to fine­

grained s i l t y sand with some coarse gravels. At the refinery portion of the 
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s i t e , which rests on a s l i g h t l y elevated bench north of the tank farm, these 

sands are overlain with a thin veneer of coarse gravels and cobbles. The 

local bedrock (the lower member of the Kirtland shale) outcrops as low bluffs 

about 50 yards north of the refinery. Verbal communication with Mr. Ernie 

Busch of the New Mexico Oil Conservation Division disclosed that, based on Mr. 

Busch1s prior d r i l l i n g experience i n the area, the thickness of the alluvium 

i n the area j u s t south of the tank farm is about 75 feet and consists mostly 

of r iver cobbles and "boulders." The sandy surface s o i l only extends to a 

depth of about three feet. Based on this information, we anticipate very d i f ­

f i c u l t d r i l l i n g conditions i n spite of the shallow depths of the monitor 

wells. 

Several d r i l l i n g methods are capable of penetrating this type of cobble 

t e r r a i n . In most cases, however, these involve very large and expensive 

equipment with a considerable r i s k of breakage and down-time. We therefore 

recommend the somewhat slower, but proven and EPA accepted method of cable-

tool d r i l l i n g with continuous casing. No additives are used during d r i l l i n g 

and the p o s s i b i l i t y of contamination of the well i s thus reduced. Because of 

the s i m p l i c i t y of the equipment, the overall cost i s reduced from other types 

of d r i l l i n g i n cobble ground. The drawback to this d r i l l i n g method is the 

greater time involved. 

WELL DEVELOPMENT AND HYDROLOGIC TESTING 

After each monitor well and piezometer is completed i t w i l l be developed 

u t i l i z i n g a combination of pumping and mechanical surging. Piezometers w i l l 

be developed to a sand free state, while the monitor wells w i l l be developed 

to a state suitable for water quality sampling. 

After the development of each monitor well, the well w i l l be slug tested 

to determine the hydraulic conductivity of the screened section. Because of 

the high conductivities expected, e l e c t r i c transducers equipped with continu­

ous recording devices w i l l be used. At least one monitor well w i l l be chosen 

for a short-term (8 to 10 hour) pump test. Hydraulic data collected from slug 

and pump tests w i l l be used to calculate ground water vel o c i t i e s at the s i t e . 
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GROUND WATER AND SURFACE WATER SAMPLING AND ANALYSIS 

ANALYTES 

We believe that the best i n i t i a l evaluation of ground water contamination 

resulting from refinery a c t i v i t i e s can be obtained by analyzing water samples 

for v o l a t i l e organics. The v o l a t i l e s , because of their generally higher solu­

b i l i t y and lower retardation by aquifer materials, are usually better indica­

tors of refinery-related contaminant plumes than are the base-neutral or acid 

f r a c t i o n compounds. The limited data available and experience at other r e f i ­

neries does not suggest that contamination by heavy metals is a concern. 

The preliminary s o i l gas and ground water analyses w i l l provide data 

regarding the relative numbers and concentrations of v o l a t i l e s i n the v i c i n i t y 

of each monitor well. This w i l l dictate whether GC/MS or GC methods w i l l be 

u t i l i z e d for analysis of the well samples. For those wells which are rela­

t i v e l y clean, GC methods (601/602 = 8010/8020) w i l l be employed to provide the 

lower detection l i m i t s (1 ppb or less) achievable by GC. For those samples 

which the preliminary f i e l d analyses or the presence of o i l i n the well i n d i ­

cate may contain a number of v o l a t i l e s , a GC/MS method (624 = 8240) w i l l be 

u t i l i z e d to provide the better resolution of individual compounds achievable 

by this method at the sacrifice of somewhat higher detection l i m i t s (generally 

about 5 ppb). Halogenated and aromatic v o l a t i l e s associated with refineries 

and the p r i o r i t y pollutant l i s t w i l l be detectable by either method. 

We propose that a l l analyses be performed by Rocky Mountain Analytical 

Laboratory, Arvada, Colorado. This laboratory i s an EPA contract laboratory 

and i s highly experienced i n analyzing refinery waters and wastes. 

Each monitor well and surface water sampling station w i l l be sampled f o l ­

lowing the completion of well development and aquifer testing. For v e r i f i c a ­

t i o n of results, especially since contaminants may be present at or near 

detection l i m i t s , we propose that a second round of water quality sampling be 

conducted at a l l previously sampled sites, about 30 days after the f i r s t sampl-
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ing event when laboratory results have been obtained and reviewed. I f s i g n i ­

ficant levels of refinery-related v o l a t i l e s are encountered i n certain wells 

or surface waters, i t may be appropriate to enlarge the scope of analyses at 

such sites to include organics i n the base/neutral and acid fractions. 

MONITOR WELL SAMPLING 

Before sampling each monitor well, the st a t i c water level w i l l be measured 

to within 0.01 foot using an el e c t r i c probe. The well w i l l then be checked 

for the presence of a free o i l phase using a borosilicate glass bailer by 

lowering the bailer slowly into the well u n t i l the water level is about half 

way up the barrel of the bailer. The bailer is then withdrawn and the con­

tents inspected v i s u a l l y for any o i l phase. I f no o i l phase is detected, 

ground water purging and sampling w i l l proceed, whereas i f an o i l phase is 

present, a sample of thi s material w i l l be collected using a glass bailer 

similar to the f i r s t except with a sealed bottom. 

A well exhibiting no o i l phase w i l l be purged of three to five casing v o l ­

umes of water using a teflon b a i l e r . Evacuated water w i l l be measured i n a 

bucket. Care w i l l be taken during the purging and subsequent sampling that 

the bailer and suspension line are not contaminated by contacting the ground 

or other unclean objects. Disposable over-gloves w i l l be worn during purging 

and sampling and replaced prior to sampling each new well. 

In wells which do exhibit an o i l phase, a one-inch diameter PVC drop-pipe 

w i l l be lowered below the o i l layer i n a manner which w i l l prevent o i l from 

entering the drop-pipe bore. Purging w i l l be conducted through the drop-pipe 

using a p e r i s t a l t i c pump and tubing; purging w i l l be done at a rate which w i l l 

preclude o i l from entering the drop-pipe. Sampling w i l l be conducted by 

lowering a small-diameter glass bailer through the drop-pipe. The purpose of 

this special methodology at wells with an o i l phase i s to obtain a water sam­

ple for analysis rather than a mixed oil-water sample. 
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After purging, a sample w i l l be withdrawn and analyzed i n the f i e l d for 

pH, specific conductance and temperature. A l l f i e l d instruments w i l l be c a l i ­

brated i n the f i e l d according to the manufacturer's instructions prior to each 

reading. Fresh, commercially prepared buffers and standard solutions w i l l be 

used. Sample water w i l l then be drawn from the well via the bailer and trans­

ferred into the sample bottles. A l l b o t t l es w i l l be f i l l e d to the top allow­

ing no a i r to remain i n the bottle after the cap is secured. Care w i l l be 

taken that the sample i s not aerated during sample collection or transfer to 

the sample bottles. 

A l l samples w i l l be iced immediately after collection and shipped to the 

analytical laboratory on the day of collection via overnight courier. Appro­

priate chain-of-custody documentation w i l l be maintained. 

SURFACE WATER SAMPLING 

Four surface water sampling stations w i l l be designated for sample collec­

t i o n to evaluate contamination which may be emanating from the refinery. I t 

is assumed that water w i l l be turned into these i r r i g a t i o n ditches by the time 

this investigation i s conducted. These sites w i l l be i n the Farmers Mutual 

I r r i g a t i o n ditch immediately north of U.S. Highway 550, (an upstream or back­

ground sample), i n the same ditch immediately west of the refinery area, in 

the secondary i r r i g a t i o n ditch immediately south of State Route 489 and in the 

secondary i r r i g a t i o n ditch about one-quarter mile south of State Route 489. 

Surface water samples w i l l be collected at the designated sample station 

at the same time the monitor wells are sampled. Stream flow w i l l be estimated 

using the cross-sectional area of the channel and a flow meter to determine 

flow velocity. Specific conductance, pH and temperature w i l l be measured and 

recorded as during the monitor well sampling. Sample bottles w i l l be f i l l e d 

either by d i r e c t l y immersing the sample bottle i n the stream flow or by 

collecting the sample with a teflon or stainless steel dipper and transferring 

i t to the sample b o t t l e . 
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SAMPLING EQUIPMENT DECONTAMINATION 

A l l sampling and purging equipment that contacts well or surface water 

w i l l be thoroughly cleaned between samples. Cleaning w i l l consist of thor­

oughly scrubbing with non-phosphate detergent followed by a tap water rinse 

followed by three consecutive rinses of d i s t i l l e d water. I f a free o i l phase 

was noted during sampling an additional rinse with hexane w i l l be used after 

the tap water rinse and followed by three consecutive rinses of d i s t i l l e d 

water. Where possible, disposable equipment w i l l be used and renewed between 

sample sites. 

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Throughout the sampling, steps w i l l be taken to insure that high quality 

data w i l l r e sult. The analytical laboratory w i l l operate under i t s own in t e r ­

nal QA/QC guidance. Field procedures used to assure high quality data w i l l 

include at least 15 percent blind f i e l d duplicates, equipment blanks and t r i p 

blanks. Field duplicates w i l l consist of sample s p l i t s shipped to the labora­

tory as a separate sample. Equipment blanks w i l l consist of d i s t i l l e d water 

samples taken i n the same manner as the actual samples to check for cross con­

tamination caused by the sampling equipment. One t r i p blank, supplied by the 

analytical laboratory, w i l l accompany each sample shipment to check for con­

tamination during shipment to the laboratory. 

SUMMARY REPORT 

Following completion of a l l s i t e work and receipt of analytical data, a 

summary report of our findings w i l l be prepared. The report w i l l address the 

sources, constituents, concentration, depth and areal extent of ground water 

contamination as well as the velocity and flow direction of ground water i n 

the area. Surface water contamination w i l l also be evaluated. In addition, 

a q u a l i t a t i v e r i s k evaluation w i l l be made which w i l l assess the significance 

of observed contamination from the basis of analysis of the t o x i c i t y of the 

contaminants detected, their potential for transport via ground water and sur­

face water pathways, and their impact upon i d e n t i f i e d targets or receptors. 
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A l l o r i g i n a l analytical data, f i e l d logs, well d r i l l i n g and well construc­

ti o n information, and details of methodologies employed w i l l be included as 

appendices to this report. 

SCHEDULE 

Given the EID proposal review time, the 30 day period for Caribou to make 

revisions and time for EID to review and approve the final proposal, we anti­

cipate thatJg^M&M^M!ffiLty)£>M start-up date is realistic. We expect project ini­

tiation activities, obtaining permission from landowners, the preliminary 

ground water contamination survey, drilling and installation of monitor wells, 

and the collection of the first round of water samples to consume about 7-8 

calendar weeks from start-up or until nearly the end of June. Turnaround time 

for the laboratory analyses is 3-4 weeks. The second round of sampling would 

then be conducted in late July with the results available in late August. 

Inclusion of this data and final preparation of the report would require about 

two additional calendar weeks resulting in a likely ^^Qt^s^m^U^r^^^-^MsM 

Monthly progress reports w i l l be submitted to Caribou and could be also 

transmitted to EID. A meeting with EID personnel following receipt of the 

f i r s t round of water quality monitoring results would seem appropriate to 

review the data and make adjustments, i f necessary, i n the analyses to be per­

formed during the second sampling round. 

EID would be kept informed i n advance of when si g n i f i c a n t f i e l d a c t i v i t i e s 

would be conducted (e.g., the TRC survey, well d r i l l i n g , water sampling) should 

i t s personnel desire to be present to observe or to obtain s p l i t samples. 
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QUALIFICATIONS 

Dames & Moore is well q u a l i f i e d to perform these investigations. The Salt 

Lake City o f f i c e (established i n 1952 and one of more than 20 i n the U.S), 

from which this project would be staffed, has performed hazardous waste 

investigations dealing with ground water and subsurface contamination at a 

sig n i f i c a n t number of refineries and petroleum-related-facilities over the 

last six years primarily i n response to RCRA, CERCLA and state regulatory 

requirements. Included among these are the Chevron, Amoco, P h i l l i p s , Caribou 

and Flying J (formerly Husky) refineries i n the Salt Lake Valley and the 

Flying J refineries i n Cheyenne and Cody, Wyoming. 

In addition to our experience at ref i n e r i e s , we have conducted subsurface 

and ground water investigations dealing with petroleum product contamination 

problems at the following: the Chevron Salt Lake Marketing Terminal; the 

Chevron H i l l t o p Truck Stop i n American Falls, Idaho; a Chevron gasoline sta­

t i o n at 3500 South and 4000 West i n West Valley City, Utah; the Husky truck 

stop i n Cheyenne, Wyoming; and a leak from a large diesel storage tank for a 

confidential c l i e n t i n the Salt Lake Valley. 

Our experience dealing with non-petroleum-related ground water and subsur­

face contamination is also very s i g n i f i c a n t and has provided us with further 

insight and experience i n conducting such investigations. Among such experi­

ence is the following: Mountain Fuel Supply Company's former coal g a s i f i c a t i o n 

s i t e i n Salt Lake City; Lone Star Industries (Portland Cement Company of Utah) 

cement k i l n dust disposal sites i n Salt Lake City; Utah Power and Light Com­

pany's pole treating plant i n Idaho Falls, Idaho; Kennecott's mining, m i l l i n g , 

and t a i l i n g s disposal sites i n the western part of Salt Lake Valley; the Park 

City Prospector Square and Midvale t a i l i n g s Superfund sites; and the Hercules 

Bacchus Works f a c i l i t y near Magna, Utah. 
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Services provided by the Salt Lake City o f f i c e at hazardous waste management 

f a c i l i t i e s have included the entire spectrum of regulatory requirements: prep­

aration of basic RCRA operating documents; i n s t a l l a t i o n of monitor wells and 

col l e c t i o n and interpretation of water quality data; d e f i n i t i o n of s i t e geohy-

drology; development and implementation of ground water quality assessment 

plans; development and implementation of remedial action plans; waste sampling 

and characterization; development and implementation of closure plans; c e r t i ­

f i c a t i o n of closure; design of surface impoundments and l a n d f i l l s to regula­

tory standards; preparation of support documents for petitions to establish 

alternate concentration l i m i t s and exclusion of ground water monitoring; r i s k 

assessment of threats to human health and the environment from contaminant 

releases; preparation of Part B permit applications and applications for post-

closure permits; and conduct of remedial i n v e s t i g a t i o n s / f e a s i b i l i t y studies at 

Superfund sites. 

Dames & Moore w i l l assign to this project personnel who have demonstrated 

capa b i l i t i e s and experience i n the area of hydrogeology and hazardous waste 

investigations. The project director w i l l be Dr. Peter F. Olsen who w i l l be 

ultimately responsible for the overall conduct of the project. Dr. Olsen has 

served i n this function for v i r t u a l l y a l l of the hazardous waste projects con­

ducted by the Salt Lake City o f f i c e over the l a s t six years. The project 

manager and pri n c i p a l ground water hydrology investigator w i l l be Mr. Louis 

Schipper. Mr. Schipper i s a highly experienced ground water geologist, has 

conducted ground water contamination studies at several r e f i n e r i e s , i s the 

office's Health and Safety Officer, and made the s i t e v i s i t to the Kirtland 

refinery during preparation of this proposal. They w i l l be assisted, as 

needed, by other members of the 35-person Salt Lake City o f f i c e s t a f f , which 

includes 10 hydrogeologists, 10 geotechnical/civil/soils engineers, f i e l d and 

laboratory technicians, and c l e r i c a l / s e c r e t a r i a l / d r a f t i n g personnel. 
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Soil Gas Contaminant Investigation Services 

Soil gas contaminant investigation refers to a cost-
effective method developed by Tracer Research 
Corporation for investigating underground contami­
nation from volatile chemicals such as industrial 
solvents, cleaning fluids and petroleum products by 
looking for their vapors in the shallow soil gas. The 
method involves pumping a small amount of soil gas 
out of the ground through a hollow probe driven a 
few feet into the ground and analyzing the gas for the 
presence of volatile contaminants. The presence of 
contaminants in the soil gas usually means that there 
is contamination from the observed compound either 
in the soil near the probe or in the groundwater below 
the probe. The soil gas analysis is performed in the 
field using proprietory analytical technology devel­
oped by TRC. Samples do not have to be packed or 
shipped, and analytical results are available immedi­
ately and can be used to direct the investigation. 

Soil gas contaminant mapping saves costs in a 
contamination investigation by providing a rapid 
means of detecting and delineating the contaminant 
distribution in groundwater. Standard drilling and 
sampling methods are cumbersome, costly, much 
slower, and require more effort to obtain data points. 
By contrast, the TRC method allows for collection 
and analysis of 15 to 30 soil gas samples per day. 
Thus, more can be learned about the contaminant 
distribution at a site in one day from the soil gas 
method then conventional drilling and sampling 
techniques could provide in several days of work. The 
method becomes even more cost-effective relative to 
conventional methods as the depth to water increases. 

7687 West Grant Road. Suite 102 
Tucson. Arizona 85745 
1602} 623-0200 
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WHAT IS A SOIL GAS INVESTIGATION? 

S o i l gas contaminant i n v e s t i g a t i o n r e f e r s t o a method 

developed by Tracer Research C o r p o r a t i o n (TRC) f o r i n v e s t i g a t i n g 

underground c o n t a m i n a t i o n from v o l a t i l e o r g a n i c chemicals (VOCs) 

such as i n d u s t r i a l s o l v e n t s , c l e a n i n g f l u i d s and petroleum 

p r o d u c t s by l o o k i n g f o r t h e i r vapors i n t h e s h a l l o w s o i l gas. 

The method i n v o l v e s pumping a s m a l l amount o f s o i l gas out o f the 

ground through a h o l l o w probe d r i v e n a few f e e t i n t o t he ground 

and a n a l y z i n g the gas f o r the presence o f v o l a t i l e contaminants. 

The presence o f c o n t a m i n a n t s i n t h e s o i l gas u s u a l l y means t h a t 

t h e r e i s c o n t a m i n a t i o n from t h e observed compound e i t h e r i n the 

s o i l or i n the groundwater below t h e probe. The s o i l gas 

t e c h n o l o g y i s most e f f e c t i v e i n mapping low m o l e c u l a r weight 

halogenated s o l v e n t c h e m i c a l s and p e t r o l e u m hydrocarbons 

possessing h i g h vapor p r e s s u r e s and low aqueous s o l u b i l i t i e s . 

These compounds r e a d i l y e v a p o r a t e out o f the groundwater and 

d i f f u s e i n t o t he s o i l gas as a r e s u l t o f t h e i r h i g h g a s / l i q u i d 

p a r t i t i o n c o e f f i c i e n t s . Once i n t h e s o i l gas, VOCs d i f f u s e 

v e r t i c a l l y and h o r i z o n t a l l y t h r o u g h t h e s o i l t o t h e ground 

s u r f a c e where they d i s s i p a t e i n t o t h e atmosphere. The 

groundwater a c t s as a source and t h e above ground atmosphere a c t s 

as a s i n k and t y p i c a l l y a c o n c e n t r a t i o n g r a d i e n t develops between 

the two. The c o n c e n t r a t i o n g r a d i e n t i n s o i l gas between the 

water t a b l e and ground s u r f a c e may be l o c a l l y d i s t o r t e d by 

h y d r o l o g i c and g e o l o g i c anomalies (e.g. c l a y s , perched w a t e r ) ; 

however, s o i l gas mapping g e n e r a l l y remains e f f e c t i v e because the 

a r e a l d i s t r i b u t i o n o f t h e observed compound i s u s u a l l y much 

l a r g e r i n s c a l e t h a n t h e l o c a l anomalies and i s d e f i n e d u s i n g a 

l a r g e data base. 
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li 
TIME AND COST SAVINGS BENEFITS 

S o i l gas contaminant mapping saves c o s t s i n a c o n t a m i n a t i o n 

i n v e s t i g a t i o n by p r o v i d i n g a r a p i d means o f d e t e c t i n g and 

d e l i n e a t i n g t h e contaminant d i s t r i b u t i o n i n groundwater. 

Standard d r i l l i n g and sampling methods are cumbersome! c o s t l y , 

much slower and r e q u i r e more e f f o r t t o o b t a i n data p o i n t s . By 

c o n t r a s t , 15-25 s o i l gas samples can be c o l l e c t e d per day. 

U s u a l l y more can be l e a r n e d about t h e contaminant d i s t r i b u t i o n at 

a s i t e i n one day from the s o i l gas method then c o n v e n t i o n a l 

d r i l l i n g and sampling t e c h n i q u e s c o u l d p r o v i d e i n s e v e r a l days o f 

work. The method becomes even more c o s t - e f f e c t i v e r e l a t i v e to 

c o n v e n t i o n a l methods as the depth to water i n c r e a s e s . I n areas 

where the depth t o water i s 100 f e e t or g r e a t e r , the c o s t s a v i n g s 

i n c r e a s e s e x p o t e n t i a 11y because square m i l e s o f the f i e l d area 

can be mapped u s i n g s o i l gas f o r t h e c o s t o f two or t h r e e 

m o n i t o r i n g w e l l s . 

SOURCE AREA IDENTIFICATION 

A major a p p l i c a t i o n o f t h e s o i l gas t e c h n o l o g y i s as a t o o l 

f o r l o c a t i n g contaminant source areas. The s i m p l e f a c t t h a t 

numerous samples can be e c o n o m i c a l l y c o l l e c t e d on a g r i d over a 

l a r g e area i n c r e a s e s the p o s s i b i l i t y o f u n c o v e r i n g or d e t e c t i n g 

c o n t r i b u t o r s t h a t o t h e r w i s e go u n n o t i c e d . The sampling o p e r a t i o n 

i s q u i c k , n o n o b t r u s i v e and produces o n l y a v e r y s m a l l h o l e i n t h e 

s o i l t h a t q u i c k l y d i s a p p e a r s . The samples can e a s i l y be 

c o l l e c t e d a long c i t y s t r e e t s , s i d e w a l k s and r e s i d e n t i a l 

neighborhoods w i t h o u t c r e a t i n g o b s t r u c t i o n s or a t t r a c t i n g a g r e a t 

deal o f a t t e n t i o n . 

G e n e r a l l y , a source capable o f c a u s i n g groundwater 

c o n t a m i n a t i o n w i l l c r e a t e above background r e a d i n g s f o r a r a d i u s 

of 170 meters (500 f e e t ) around i t . T y p i c a l l y , the vapor 

c o n c e n t r a t i o n s a t the c e n t e r o f t h e source are hundreds or 

2 
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thousands o f times h i g h e r t h a n background l e v e l s and remain so 

f o r tens o f years a f t e r t h e c o n t a m i n a t i o n o c c u r s . Broad a r e a l 

coverage can be achieved r a p i d l y u s i n g t r a n s e c t s w i t h samples 

c o l l e c t e d on 300 to 500 f o o t c e n t e r s . A case s t u d y o f the s o i l 

gas t e c h n o l o g y used t o l o c a t e a source area f o l l o w s . 

EQUIPMENT 

TRC has designed and b u i l t a f l e e t o f a n a l y t i c a l f i e l d vans 

which are capable o f h y d r a u 1 i c a 11y d r i v i n g and p u l l i n g s o i l gas 

or groundwater probes and p e r f o r m i n g a l l chemical analyses on-

s i t e . The TRC a n a l y t i c a l f i e l d vans are each operated by a two-

person crew c o n s i s t i n g o f an a n a l y t i c a l chemist and a 

h y d r o g e o l o g i s t . A l i s t o f equipment used by TRC i n a s o i l gas 

i n v e s t i g a t i o n i s g i v e n below. 

(A) General Equipment 

One t o n Ford E350 c h a s s i s , 4 wheel d r i v e 
Two b u i l t - i n g a s o l i n e powered g e n e r a t o r s (110 
v o l t s / A C ) f o r maximum r e l i a b i l i t y 
H y d r a u l i c probe d r i v i n g and removal equipment 
designed e s p e c i a l l y f o r s o i l gas p r o b i n g 
42 s o i l gas probes f a b r i c a t e d from a s t e e l p i p e 
S a f e t y Equipment: f i r s t a i d , f i r e , hazardous 
chemical p r o t e c t i o n 
Two vacuum pumps 
An electric hammer/dri11 capable of drilling 
through asphalt and cor\cretB 
A p e r i s t a l t i c pump and p o l e t h y l e n e t u b i n g used f o r 
groundwater sampling 

(B) Gas Chromatographic Equipment i n Each Van 

Two gas chromatographs per van ( E i t h e r Var i a n 6000, 
Tracor 540, or V a r i a n 3000 gas chromatographs) 
Two S p e c t r a - P h y s i c s model SP4270 computing 
i n t e g r a t o r s 
E l e c t r o n c a p t u r e , f l a m e i o n i z a t i o n , photo 
i o n i z a t i o n and thermo c o n d u c t i v i t y d e t e c t o r s on the 
var i o u s GCs. 
A n a l y t i c a l s t a n d a r d s f o r p u r g a b l e p r i o r i t y 
p o l l u t a n t s , pure compounds o b t a i n e d from 
Chem S e r v i c e , I n c . of West Chester, Pennsylvania 

3 
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Glass s y r i n g e s r a n g i n g from 10 u l t o 10 ml i n 
vo1ume 
V a r i o u s packed and c a p i l l a r y gas chromatographic 
columns 
Gas c y l i n d e r s c o n t a i n i n g compressed n i t r o g e n , a i r 
and hydrogen 
40 ml g l a s s sampling v i a l s i n which t h e chemical 
s t a n d a r d s are prepared and groundwater samples are 
c o l 1ec t e d 
V a r i o u s f i t t i n g s and t o o l s r e q u i r e d f o r normal 
oper a t i on 

TRC has developed s p e c i a l a n a l y t i c a l t e c h n o l o g y ( p a t e n t 

pending) t h a t enables v e r y r a p i d measurement o f contaminants i n 

e i t h e r s o i l gas or water. Both are i n j e c t e d d i r e c t l y i n t o the 

i n s t r u m e n t w i t h o u t t he use o f purge and t r a p or p r e c o n c e n t r a t i n g 

t e c h n i q u e . Using t h e TRC method, a t y p i c a l measurement f o r most 

o f t he p r i o r i t y p o l l u t a n t p u r g a b l e s r e q u i r e s a p p r o x i m a t e l y f i v e 

m i nutes. An example i s shown i n F i g u r e 1. The s e n s i t i v i t y and 

p r e c i s i o n are t y p i c a l l y as good as c o n v e n t i o n a l methods, but 

a n a l y s i s i s about a f a c t o r o f 10 f a s t e r . The r a p i d a n a l y s i s i s 

e x t r e m e l y b e n e f i c i a l t o the TRC s o i l gas o p e r a t i o n . I t a l l o w s 

the a n a l y s i s t o be performed i n about t h e same p e r i o d o f time 

r e q u i r e d t o d r i v e , sample and p u l l t h e probe. Thus, the s o i l gas 

sampling o p e r a t i n g proceeds w i t h maximum e f f i c i e n c y . 

127 HI. 
M.SS 1.1 4 .cMor M lV2£ , >•» I r M f d l c M . ^ t l y r l n w 

1.51 1,2 lclileropref>tft« 

134 1,1 tflUUnxih/lrnt 

IH I,} cil 4UK\ 

J . M 1,1 t rwrUIrt ! 

« » • 1,1,1 t r l cM«rw l l»a t 

> I.M 1,1.t U-lchlirMUoM 

. L i t l r lckl»Ttt th/ )r»t 

> L T 7 b r m k t t n t l t m 

' 1.91 ptrcklw-wlVr lra 

4 . R cblw-orflhracnrtluiw 

F i g u r e 1: Chromatogram showing the 
a n a l y s i s o f 13 common v o l a t i l e 
c o n t a m i n a n t s . Analyses of s o i l gas 
or water are i d e n t i c a l by TRC method 
and r e q u i r e 5 minutes or l e s s to 
p e r f orm. 
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QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES H 

TRC has d e v e l o p e d a OA/QC p r o g r a m t h a t has been a c c e p t e d by 

EPA f o r use on S u p e r f u n d s i t e s . T h i s p r o g r a m i s f o l l o w e d on a l l 

TRC j o b s . 

CASE STUDIES 

TRC has been i n v o l v e d i n o v e r 800 c o n t a m i n a n t i n v e s t i g a t i o n s 

u s i n g t h e s o i l gas t e c h n o l o g y . S e v e r a l e x a m p l e s a r e p r o v i d e d t c 

i l l u s t r a t e t h e r e s u l t s t h a t have been o b t a i n e d a t t y p i c a l s i t e s . 

Case S t u d y ttl 

F i g u r e 2 shows an ex a m p l e where s o i l gas t e c h n o l o g y was used 

t o l o c a t e a c o n t a m i n a t i o n s o u r c e i n t h e m i d w e s t e r n U.S. The 

d e p t h t o w a t e r was 120 f e e t . The s o i l m a t e r i a l s were s i l t y 

c l a y s . The i r r i g a t i o n w e l l I - l i n t h e s o u t h e a s t c o r n e r o f t h e 

f i g u r e was c o n t a m i n a t e d w i t h TCA. A l a r g e i n d u s t r i a l complex 

e x i s t e d on t h e west s i d e o f t h e r o a d e x t e n d i n g o v e r a m i l e n o r t h 

and s o u t h o f t h e w e l l . The s o i l gas s a m p l i n g was i n i t i a t e d a l o n g 

a n o r t h - s o u t h r o a d b e t w e e n t h e w e l l and t h e c o m p l e x . The 

t r a n s e c t e x t e n d e d s e v e r a l t h o u s a n d f e e t n o r t h and s o u t h o f t h e 

c o n t a m i n a t e d w e l l . One s o i l gas sample on t h e f i r s t t r a n s e c t 

d e t e c t e d TCA s l i g h t l y above b a c k g r o u n d ( P o i n t 633, F i g u r e 1 ) . A 

second e a s t - w e s t t r a n s e c t was i n i t i a t e d a l o n g a c o n v e n i e n t r o a d 

i n t o t h e complex a s h o r t d i s t a n c e n o r t h o f P o i n t 633. The 

sampl e s a l o n g t h e second t r a n s e c t d e t e c t e d i n c r e a s i n g l y h i g h e r 

TCA c o n c e n t r a t i o n s . Because t h e s o i l gas a n a l y s e s were p e r f o r m e d 

i n t h e f i e l d , t h e s a m p l i n g p l a n c o u l d be e a s i l y d i r e c t e d t o " z e r o 

i n " on t h e s o u r c e a r e a . I n t h i s c a s e t h e s o u r c e was a b u s i n e s s 

w i t h a l e a k i n g TCA t a n k . The l o n g a x i s o f t h e d e t e c t a b l e s o i l 

gas plume e x t e n d e d o v e r 3000 f e e t f r o m t h e s o u r c e t o w a r d t h e 

c o n t a m i n a t e d w e l l w h i c h was a b o u t one m i l e away. The 

i n v e s t i g a t i o n l e f t v e r y l i t t l e d o u b t a b o u t t h e s o u r c e o f TCA 

c o n t a m i n a t i o n i n t h e I - l w e l l . 

T h i s i n v e s t i g a t i o n r e p r e s e n t s a c l a s s i c a l e x a m p l e o f t h e 
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u t i l i t y of the s o i l gas. The ge n e r a l d i s t r i b u t i o n o f the 

contaminant can be d e f i n e d q u i c k l y and e a s i l y and a t minimal cost 

( a p p r o x i m a t e l y $ 1 SO.00 per p r o b e ) , 

i n v e s t i g a t i o n , v e r i f i c a t i o n d r i l l i n g 

proceed very e f f i c i e n t l y . 
r i , u . . J i TC» SOIL GAS CONCENTRATION CONTOIS 

A f t e r the s o i l gas 

and s o i l sampling can 

Q 1 s » i -

TCA SOIL tAS CONTOURS 
I (CONCENTRATIONS IN •«/L ) 

• ' » SOIL C*S SAMPLE LOCATION 

K I L E IM r t t l 

HYDROCARBON BEHAVIOR VS HALOCARBON 

Hydrocarbons ( f u e l s , p a i n t s o l v e n t s ) behave d i f f e r e n t l y than 

halocarbons ( c h l o r i n a t e d s o l v e n t s ) i n the s u b s u r f a c e because they 

are p a r t i c u l a r l y s u s c e p t i b l e t o d e g r a d a t i o n i n t h e upper p o r t i o n 

of the s o i l p r o f i l e where oxygen i s p r e s e n t . As a r e s u l t , s o i l 

gas measurements most e f f e c t i v e l y d e t e c t hydrocarbon product 

vapors when the s o i l gas samples are c o l l e c t e d at depths below 10 

f e e t . Table 1 shows a v e r t i c a l p r o f i l e i n a sandy s o i l over 

groundwater contaminated w i t h a h a l o c a r b o n , perch1 oroethy1ene 

<PCE) and hydrocarbons i n c l u d i n g benzene and t o l u e n e . The depth 

to groundwater i s a p p r o x i m a t e l y 20 f e e t . The PCE c o n c e n t r a t i o n s 

i n c r e a s e i n c r e m e n t a l l y w i t h d e p t h , but the hydrocarbon components 

c h a r a c t e r i s t i c a l l y appear i n s i g n i f i c a n t c o n c e n t r a t i o n s o n l y 
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below a c e r t a i n c r i t i c a l d e p t h . T h i s depth v a r i e s depending on 

the amount o f p r o d u c t underground, t he s o i l p o r o s i t y and m o i s t u r e 

c o n t e n t . I n most cases, however, i t occurs deeper than f i v e (5) 

f e e t . 

Table 1. Hydrocarbon V a r i a t i o n With Depth 

Depth PCE Benzene 

5 f e e t .006' <.1 

10 f e e t .01 <.1 

15 f e e t .03 200 

' A l l samples expressed i n ug/1. 

To 1uene 

< . 1 

< . 1 

30 

Case Study #2 

F i g u r e 3 shows t he c o n c e n t r a t i o n c o n t o u r s o f TOTAL 

HYDROCARBONS i n s h a l l o w groundwater (12 f e e t deep) u n d e r l y i n g a 

g a s o l i n e s e r v i c e s t a t i o n i n the Southwestern U.S. T o t a l 

hydrocarbons are d e f i n e d as benzene, t o l u e n e , xylenes and Cn-

C K, a l i p h a t i c and a l i c y c l i c compounds. C o n c e n t r a t i o n c o n t o u r s 

i n d i c a t e t h a t t h e groundwater plume p r o b a b l y o r i g i n a t e s near t h e 

pump i s l a n d and the underground s t o r a g e t a n k s . R a d i a l s p r e a d i n g 

of g a s o l i n e i n groundwater from the two sources produced a s i n g l e 

plume u n d e r l y i n g t h e s e r v i c e s t a t i o n . 

ItCfwD 

I frfctAtf-otn/S*! Gel 

j f i .1 1W.I M.flrC F i g u r e 3: D i s t r i b u t i o n of t o t a l 
h ydrocarbons i n s h a l l o w 
groundwater u n d e r l y i n g a gasoline 
s e r v i c e s t a t i o n . 
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SUMMARY 

The examples di s c u s s e d here i l l u s t r a t e t h a t s o i l gas 

te c h n o l o g y i s a v i a b l e t o o l f o r mapping underground 

c o n t a m i n a t i o n . . At s i t e s where i t i s a p p l i c a b l e ) s o i l gas mapping 

can p r o v i d e a r a p i d and c o s t e f f e c t i v e means o f i n v e s t i g a t i n g 

c o n t a m i n a t i o n over v e r y l a r g e areas. I n most i n s t a n c e s a 

p r e l i m i n a r y s o i l gas i n v e s t i g a t i o n w i l l r e s u l t i n a c o s t s a v i n g s 

over the same job by c o n v e n t i o n a l b o r i n g and sampling. I n 

a d d i t i o n , t he d i s t r i b u t i o n o f the contaminant can be mapped i n 

g r e a t e r d e t a i l u s i n g s o i l gas t e c h n o l o g y because more samples are 

c o l l e c t e d per u n i t area than w i t h c o n v e n t i o n a l methods. Most 

i n d u s t r i a l s i t e s , l a n d f i l l areas or o t h e r p r o p e r t y o f t e n acres 

or l e s s can be e v a l u a t e d i n two or t h r e e days and subsequent on-

s i t e work can be completed i n a r a p i d and c o s t e f f e c t i v e manner. 

8 
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IJ 
FACTS ABOUT TRACER RESEARCH CORPORATION 8. SOIL GAS TECHNOLOGY 

TRC c h e m i s t s and h y d r o g e 1 o g i s t s developed t h e concept of 

s o i l gas d e t e c t i o n o f v o l a t i l e groundwater c o n t a m i n a t i o n , 

developed the t e c h n o l o g y f o r commercial use and have been the 

l a r g e s t s u p p l i e r o f t h e s e r v i c e , h a v i n g performed over 200 s o i l 

gas i n v e s t i g a t i o n s a t d i f f e r e n t l o c a t i o n s t h oroughout the U.S. 

and Canada. 

A l l p e r s o n n e l are s p e c i a l l y t r a i n e d i n s o i l gas sampling 

and a n a l y s i s and a r e d e d i c a t e d f u l l t i m e t o t h i s s e r v i c e . 

T h e i r e x p e r i e n c e enables them t o p r o v i d e the most e f f i c i e n t 

p o s s i b l e f i e l d data c o l l e c t i o n and a n a l y s i s e f f o r t . 

TRC has s e t the i n d u s t r y s t a n d a r d f o r OA/OC i n s o i l gas 

sampling and a n a l y t i c a l t e c h n o l o g y . EPA has accepted TRC s o i l 

gas procedures f o r use a t Superfund s i t e s where l e g a l a c t i o n i s 

expected. 

TRC p r o v i d e s o n l y s p e c i a l t y s e r v i c e s such as s o i l gas 

sampling and t r a c e r leak d e t e c t i o n , and thus i s n o n c o m p e t i t i v e 

w i t h f u l l s e r v i c e g e o t e c h n i c a l c o n s u l t i n g f i r m s . 

TRC h y d r a u l i c sampling equipment has been u n i q u e l y 

designed to p e r f o r m the most e f f i c i e n t s h a l l o w s o i l gas and 

s h a l l o w groundwater sampling p o s s i b l e . I t i s compact, h i g h l y 

p o r t a b l e , and has no t a l l masts or d e r r i c k s so work can be 

performed s a f e l y under overhead o b s t a c l e s and l i n e s . 

TRC vans c o n t a i n a l l equipment r e q u i r e d f o r c o l l e c t i o n 

and a n a l y s i s o f s o i l gas s a m p l i n g . TRC o f f e r s t he f a s t e s t and 

most s e n s i t i v e a n a l y t i c a l c a p a b i l i t y i n t h e i n d u s t r y f o r v o l a t i l e 

o r g a n i c chemicals i n s o i l gas. TRC equipment i s r e a d i l y 

d i s p a t c h e d to a l l p a r t s o f t h e U.S. w i t h v ery minimal 

m o b i l i z a t i o n c o s t s . 

9 
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BACKGROUND OF KEY PERSONNEL OF TRC 

Dr. Glenn Thompson r e c e i v e d h i s B.S. (1970) and M.S. (1973) 

degrees i n Geology from t h e U n i v e r s i t y o f Rhode I s l a n d and 

Memphis S t a t e U n i v e r s i t y , r e s p e c t i v e l y . He earned h i s Ph.D. i n 

Geology a t I n d i a n a U n i v e r s i t y i n 1976. H i s d i s s e r t a t i o n c e n t e r e d 

on t h e development and t e s t i n g o f a n a l y t i c a l and f i e l d methods 

needed t o date groundwater by means o f man-made atmospheric 

c o n t a m i n a n t s , p r i m a r i l y f 1 u o r o c a r b o n s , t h a t have e n t e r e d the 

ground o n l y i n the l a s t 60 y e a r s . He served as an A s s i s t a n t 

P r o f e s s o r o f Hydrology a t the U n i v e r s i t y o f A r i z o n a from 1977 t o 

19S3. While a t th e U n i v e r s i t y , he was p r i n c i p a l i n v e s t i g a t o r on 

10 major r e s e a r c h g r a n t s t h a t r e s u l t e d i n p u b l i c a t i o n s on t r a c e r 

t e c h n o l o g y , s u b s u r f a c e gas d i f f u s i o n , b e h a v i o r o f o r g a n i c 

compounds i n th e e n v i r o n m e n t , s o l u t e t r a n s p o r t i n groundwater and 

t r a c e r m o n i t o r i n g o f hazardous waste b u r i a l s i t e s . 

He has had a g r e a t deal o f e x p e r i e n c e u s i n g v o l a t i l e 

c h e m i c a l s as groundwater t r a c e r s and e v e n t u a l l y observed t h a t the 

t r a c e r s e vaporate from t h e water t a b l e s u r f a c e and d i f f u s e tens 

o f f e e t upward i n t o t h e s o i l gas o f the u n s a t u r a t e d zone. These 

expe r i m e n t s w i t h t r a c e r s l e d t o th e p r a c t i c a l t e c h n o l o g y t h a t i s 

pr e s e n t e d here. He founded and i s c u r r e n t l y P r e s i d e n t o f Tracer 

Research C o r p o r a t i o n . 

OTHER TRACER RESEARCH CQRPPORATION SERVICES 

Underground Storage Tank Leak T e s t i n g ( s p e c i a l i z i n g i n 

LARGE t a n k s ) . 

Above-Ground Storage Tank I n t e g r i t y T e s t i n g 

On-Site F i e l d A n a l y t i c a l Support 

Tracer Technology 
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Four Corners, Inc. Phone (307) 886-3861 - P. O. Box 457 - Afton, Wyoming 83110 

February 2, 1987 REOUVtD 

FEB 06 1987 
Mr. Richard Young 
Division Attorney EID: LEGAL BUREAU 
State of New Mexico 
Environmental Improvement Division 
P. 0. Box 968 
Santa Fe, NM 87504-0968 
Dear Mr. Young: 

In response to your l e t t e r of 31 December, 1986, I want to 
assure you that Caribou i s committed to resolving any environ­
mental problems existing at the refinery s i t e . Caribou w i l l 
consider your requests and w i l l make the appropriate response. 
However, i t i s important to understand that Mr. Memmott did 
not agree that Caribou would commit to any specific action 
during the meeting on 14 June, 1986. He merely agreed to 
present the data obtained i n the meeting to Caribou for i t s 
consideration. At my i n s t r u c t i o n he l a t e r requested that the 
Environmental Improvement Division (EID) present any request 
for action from Caribou i n w r i t i n g to me. 

EID has made a number of assumptions concerning contamination 
at the s i t e . Caribou hereby makes the following comments i n 
response to your l e t t e r . The l e t t e r s heading each response 
corresponds to the l e t t e r s heading each comment i n your l e t t e r . 

A. Caribou agrees with thi s statement. 

B. Caribou concedes that v o l a t i l e hydrocarbons including 
benzene, toluene, xylene and ethylbenzene are common constitu­
ents of gasoline. Caribou does not, however, concede that 
1,2-dichloroethane was a constituent of gasoline produced at 
the refinery. Caribou does not deny that gasoline may have 
leaked i n t o the Brimhall d i t c h , however, Caribou has not ob­
served such a s p i l l and does not have f i r s t hand knowledge of 
the alleged ground water contamination. Caribou also recog­
nizes the d i f f i c u l t y i n analyzing for constituents i n the part 
per b i l l i o n range with a high level of confidence. Even with 
the most careful laboratory procedure and with the most rigorous 
q u a l i t y assurance and quality control procedures, an accurate 
determination of concentrations below 100 parts per b i l l i o n i s 
d i f f i c u l t . 1,2-dichloroethane may even be used as a solvent at 
some other part of the laboratory where the test was performed. 
Vapors permeating other rooms i n the laboratory could easily 
cause a response i n the tens of parts per b i l l i o n range. 
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Richard Young, Division Attorney 
New Mexico Environmental Improvement Division 
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Several techiniques have been developed i n an attempt to reduce 
the occurrance of false positive indications when analyzing 
near the detection l i m i t of a constituant. One such method 
is the use of l i m i t s of quantitation. A copy of a paper en­
t i t l e d "Principles of Environmental Analysis" published by the 
American Chemical Society describing t h i s method is enclosed 
for your information. Caribou proposed that t h i s or an a l t e r ­
nate method, equally documented and supported by an organization 
with the stature of the American Chemical Society be used to de­
termine background concentration levels and concentrations 
of constituents that may be present near t h e i r detection l i m i t s . 

Without further information concerning the laboratory techniques 
and the laboratory q u a l i t y control and quality assurance pro­
cedures, Caribou can not assume that 1,2-dichloroethane detected 
i n the groundwater i s greater than background levels or that the 
refin e r y was the o r i g i n of 1,2-dichloroethane contamination. 

You state that ground water located upgradient of the refi n e r y 
was tested and was found to contain no v o l a t i l e hydrocarbons. 
You do not comment on the concentration of 1,2-dichloroethane 
i n the upgradient wells or the concentration of v o l a t i l e hydro­
carbons i n the downgradient wells. 

C. Based on the previous discussion, Caribou does not currently 
accept your conclusion that the refi n e r y i s the source of 1,2-
dichloroethane contamination or that such 1,2-dichloroethane 
contamination i s high enough to be a threat to the health of 
persons or livestock i n the v i c i n i t y , or that i t q u a l i f i e s as a 
public nuisance. 

D. l. Should i t be determined that 1,2-dichloroethane contamina­
t i o n i s i n fact a threat to the health of persons or livestock 
i n the v i c i n i t y and that the re f i n e r y was the source of the con­
tamination, Caribou w i l l agree to implement item D.l. 

D.2. Caribou w i l l begin immediately to prepare a proposal to 
investigate the nature and extent of groundwater contamination 
at the s i t e . Since Caribou does not have i n house capability 
to perform such a study, t h i s w i l l be subcontracted to a company 
with such capability. The proposal w i l l be prepared as soon as 
possible but i t may take longer than 30 days. 
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D.3. Following the investigation, Caribou w i l l prepare an 
appropriate remedial action plan for EID's review. 

D.4. Caribou needs additional time to review the statutory 
regulations i n regard to payment of response costs. We would 
appreciate your indication of the amounts you believe would 
be needed to cover these costs and the approximate dates that 
they would be due. 

Please contact me or Mr. Memmott i f you have any further 
questions. 

Sincerely, 

CARIBOU FOUR CORNERS, INC. 

William A. Call 
President 

WAC/knh 
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D e p u t y S e c r e t a r y 

NEW MEXICO 

HEALTH AND ENVIRONMENT 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

January 29, 1987 

Mr. B i l l Call 
Caribou - Four Corners, Inc. 
Highway 89, Route 1 
Afton, Wyoming 83110 

Re: My Letter of December 31, 1986 

Dear Mr. Call: 

On page four of my le t ter to you dated December 31, 1986, I requested tha t 
you respond wi th in ten days, e i ther express ing agreement w i t h t he 
substance of my l e t t e r or j-nforming me when I might expect a detailed 
response as t o any areas of disagreement. The c e r t i f i e d l e t t e r was 
received on your behalf on January 8, 1987, but thus f a r I have heard 
nc>thing from you. I would appreciate your responding immediately, as t o 
your intentions in th i s matter. Lacking such a response, I would have no 
alternative to initdating some enforcement action against your company. I 
t r u s t t h a t you w i l l ac t t o obv ia t e t h a t necess i ty . 

S ince re ly , 

RY:dcb / 

cc: t )ennis McQui l lan 
Richard Perk ins 

E Q U A L O P P O R T U N I T Y E M P L O Y E R 

• I • - v'. \ . \ I f * i l l s ' - ' *s<£ JLS! '... 'H. 'it l l «jl * 1 I 1 ^ l l " It T T * 



TONEY ANAYA 
GOVERNOR 

• E N I S E • . F O R T 

D I R E C T O R 

RECEIVED 
December 31, 1986 

!JAN 2 1987 

Mr. B i l l C a l l UQ-'- ' " ' ^ WATER 
Caribou - Four Corners, I n c . — 
Highway 89, Route 1 
A f t o n , Wyoming 83110 

Dear Mr. C a l l : 

The purpose of t h i s l e t t e r i s t o resume cooperative e f f o r t s of your 
company and this agency, concerning s i te characterization and remedial 
measures needed to deal with ground water contamination at your re f ine ry 
in Kirtland, New Mexico. Because of s t a f f reassignments and competing 
priori t ies within the agency, not a great deal of progress has been made 
since Steve Cary was i n touch with your people last summer. As you may be 
aware, your case has been reassigned to Dennis McQuillan, who has reviewed 
the matter and is generally i n agreement with the diLrection taken by Steve 
and your representatives, i n c l u d i n g Vince Memmott, consu l t an t f o r 
Caribou. Thus, while we regret not having moved t h i s matter along more 
rapidly, we hope that you w i l l continue t o show the kind of cooperation 
t h a t we have come t o expect of you. 

At th is juncture, i t may be wel l t o re i te ra te our understanding of what 
came out of a June 4, 1986, meeting w i t h your company, as w e l l as 
subsequent telephone conversations between EID technical s t a f f and Mr. 
Memmott. I f you have any disagreement with the fo l lowing account of our 
tentative agreement with your company, by a l l means l e t me know promptly 
as to any misstatements or mismderstandings on my part. My understanding 
of where we l e f t matters with your company las t July i s as f o l l o w s : 

A. Your company, Caribou -Four Corners, Inc. , owns the Caribou - Four 
Corners Refinery i n Ki r t land , New Mexico. This f a c i l i t y cons is t s of 
refinery apparatus and a tank farm, both now id le . During i t s operation 
of th is f a c i l i t y , your company ref ined local ly produced crude o i l in to 
gasoline, diesel, burner f u e l , and other products. Leaded gasoline was 
blended and s tored at t he s i t e . 

B. On the r e f ine ry property, contaminated ground water con ta in ing 
volatile hydrocarbons, including benzene, toluene, xylenes, ethylbenzene, 

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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and l,2-dic-nlorc)ei_hane (EDC), was observed t o be entering the so-called 
BrjLi^all Ditch. Lab analysis has detected up t o 60 ppb of EDC i n t h i s 
water; the New Mexico ground water standard is 10 ppb. The Briinhall Ditch 
directs i r r i g a t i o n water t o the south and west where i t i s applied to 
a l fa l fa and hay. Also south of the r e f ine ry property, i n the apparent 
djlrection of ground water flow, i s a r u r a l res ident ia l subdivision where 
several private wells are i n use. Three such wells were sampled and were 
found to contain up to 9 ppb of EDC. The Maximum Concentration Limit 
(MCL) proposed f o r dr inking water by the U.S. Environmental Protection 
Agency (EPA) fo r public water supplies i s 5 ppb. Ground water located 
up-gradient of the r e f ine ry was tested and was found t o conta in no 
v o l a t i l e hydrocarbons . 

C. Based upon the foregoing information, this agency (EID) has concluded 
that your company's refinery is the source of ground water contamination 
by volatile hydrocarbons including EDC, both on the r e f ine ry property 
i teelf and extending some presently unknown distance t o the south and 
southwest beyond your property boundaries. This contamination constitutes 
a th rea t t o the health of persons and l ivestock i n the v i c i n i t y , and 
the re fo re no t only v i o l a t e s our s t a te ground water s t a tu t e s and 
regulations but also is a public nuisance under New Mexico law. Further, 
such ground water contamination appears to be an unlawful "release" under 
the federa l Comprehensive Environmental Response, Compensation and 
L i a b i l i t y Act (CERCLA), 42 U.S.C. Sections 9 601 e t seq. Under the 
provisions of CERCLA, such a release makes your f a c i l i t y a potent ia l 
Superfund site, and also makes your company potent ia l ly Habi le to the 
State in an action in federal court under 42 U.S.C. Section 9607, f o r the 
recovery of response costs and damages to natural resources, of which the 
ground water i s one such n a t u r a l resource of t h e State. 

D. I n cons ide ra t ion of t h e f o r e g o i n g f a c t u a l f i n d i n g s and l e g a l 
conclusions, your company has expressed i t s willingness vo lun ta r i l y to do 
t h e f o l l o w i n g t h i n g s : 

1. Immediately provide a safe water supply to residents whose 
private drijnking water wells are threatened by contamination 
from your r e f i n e r y . I n t h i s regard , your company i s 
committed t o : 

a. identify users of private wells i n the area south 
of State Road 489, between Coolidge Arroyo and the 
east boundary of Sect ion 17; 

b. advise the well users of the contamination problem 
i n t h e area; 
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c. offer to hook up a l l private wel l owners i n tha t 
area to the publ ic water supply system, at no 
cost t o t h e w e l l owners; 

d. reimburse those well owners in that area who have 
already hooked up at t he i r own expense, because 
of contaminat ion f r o m the r e f i n e r y ; 

e. obtmn water samples from each pr iva te wel l and 
have the samples tested f o r vo l a t i l e organics by 
a l a b o r a t o r y approved by the EID; 

f . advise EID in advance of sampling, so that we can 
s p l i t samples; and 

g. advise EID and the w e l l owners of your lab 
r e s u l t s . 

EID w i l l assist Caribou by shar ing i n f o r m a t i o n i n our 
possession concerning private well owners. Each pr iva te well 
owner i n the above-described area should be g iven the 
opportunity t o hook in to the public water system without 
further delay and regardless of the l eve l of contamination 
observed i n t h e owner's w e l l . 

2. Within 30 days (or such longer period as you may reasonably 
need) a f t e r your receipt of t h i s l e t t e r , your company w i l l 
submit a proposal as t o how you intend t o investigate the 
nature and extent of ground water contamination emanating 
from your refinery. This proposal w i l l be reviewed by EID 
and comments w i l l be provided to Caribou wi th in 20 days of 
receipt of your proposal. Thereafter, w i t h i n 3 0 days of 
Caribou's receipt of EID's comments, Caribou w i l l submit a 
f i n a l proposal addressing EID's comments and ei ther adopting 
EID's suggest ions or j u s t i f y i n g why such adopt ion i s 
impossible or unnecessary. The f inal , acceptable proposal by 
Caribou w i l l describe i n s u f f i c i e n t de ta i l an invest igat ion 
which outlines the v e r t i c a l depth and l a t e r a l ex ten t of 
contaminated ground water, i d e n t i f y and q u a n t i f y a l l 
OTntaminants present; Mentify a l l contaminant sources known 
or suspected, and determine ground water f low direction(s), 
veloci t ies , etc. Caribou w i l l i n c lude i n i t s p roposa l a 
schedule of a c t i v i t i e s and p e r i o d i c progress r e p o r t s . 
Promptly after EID accepts Caribou's proposal, Caribou w i l l 
perform the s i t e i n v e s t i g a t i o n i n accordance w i t h the 
proposa l . 
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3. As soon as the requis i te data i s available f r o m the s i t e 
invest igat ion, Caribou w i l l design and submit t o EID f o r 
approval a proposed remedial action plan. Both part ies w i l l 
act in good fa i th to arrive at a mutually acceptable plan, to 
the end that adequate protection of the public health, safety 
and the environment is achieved at minimal cost t o Caribou. 

4. Caribou agrees i n principle t o reimburse the State f o r past 
and future response costs incurred by the State, provided 
that such costs are direct costs (not general administrative 
or overhead costs) , are l i m i t e d t o documented t ime by 
t e c h n i c a l s t a f f o r documented lab expenses, and are 
demonstrably reasonable i n l igh t of EID's responsibi l i t ies t o 
ensure that the site is properly investigated and remediated. 

5. The issue of compensation by Caribou t o the State f o r any 
damage t o ground water or other natura l resources of the 
State i s expressly reserved, there being no necessity f o r 
Caribou to take any position on t h i s issue at t h i s juncture. 

With the exception of the l a t t e r point , I believe tha t a l l of the above 
matters were discussed by Mr. Memmott and Steve Cary las t summer. I t i s 
my understanding tha t the poss ib i l i t y of adding your r e f ine ry to the 
federal Superfund l i s t was mentioned by Mr. Cary. My fee l ing i s tha t i f 
we can work together vo lun ta r i l y t o accomplish a s a t i s f a c t o r y s i t e 
investigation and remedial action, there w i l l be no need f o r the State to 
press EPA f o r Super fund l i s t i n g of your company's f a c i l i t y . 

I would ask that promptly a f t e r your receipt of t h i s l e t t e r , you either 
indicate i n writing your agreement wi th the substance of t h i s l e t t e r , or 
else i n f o r m me when I may expect t o rece ive a more de t a i l ed , 
point-by-point response (in the event that you disagree with what I have 
outlined). By "promptly,'* I mean a week or ten days from your receipt of 
t h i s c e r t i f i e d l e t t e r . 

Thank you f o r your kind cooperation i n t h i s matter. I f you have any 
cjuestions, please feel free to contact Dennis McQuillan, Richard Perkins 
or myself at any time. For your information, I am enclosing an exemplary 
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settlement agreement which EID negotiated with another company covering 
s i te characterizat ion and remedial ac t ion r ega rd ing ground water 
contaminat ion . 

S incere ly , 

RICHARD L. YOUNG-
D i v i s i o n A t to rney 

RLY.dcb 

Enclosure 

cc: Dennis McQuil lan 
Richard Perkins 



STATE OF NEW MEXICO 

ENERGY AND MINERALS DEPARTMENT 
OIL CONSERVATION DIVISION 

December 23, 1986 

TONEY ANAYA POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B75C1 
(505) 827-5800 

GOVERNOR 

CERTTFJ_ED_MAI_L 
RETURN RECEIPT REQUESTED 

Mr. Spero Bavelas 
B & M Associates 
1919 West North Temple 
Salt Lake City, Utah 84116 

Dear Mr. Bavelas: 

Enclosed as you requested are copies of the New Mexico Water 
Quality Control Commission Regulations, discharge plan guide­
lines for natural gas plants, guidelines for lined ponds and 
below-grade tanks (non-UST), and copies of water and s o i l 
analyses taken at Caribou and at nearby domestic wells. 

A discharge plan as defined i n WQCC Section 1-101.P, w i l l be 
necessary for operation of the r e f i n e r y , and w i l l be requested 
of the new owners when we are n o t i f i e d who they are and of 
th e i r i n t e n t i o n to operate the r e f i n e r y . Review of a d i s ­
charge plan ( i . e . , permit) requires a minimum of 60 days 
including public notice. I f a l l that remains at the end of 
the 60-day review period are a few minor items to be addressed, 
the plan can be approved co n d i t i o n a l l y . In preparing a 
ref i n e r y discharge plan application, use of the guidelines for 
natural gas plant discharge plan w i l l be most helpful since 
many of the effl u e n t s and operations w i l l be sim i l a r . 

Regarding cleanup of contamination from past operations, t h i s 
agency w i l l not supervise such work unless additional s t a f f 
assistance is made available for technical review. Therefore, 
EID's Superfund group w i l l l i k e l y do the review. However, no 
d e f i n i t e decision has yet been made. I strongly urge you to 
contact an environmental consultant or attorney p r i o r to 
purchase regarding possible f i n a n c i a l l i a b i l i t i e s due to 
ground water contamination at the s i t e . Some preliminary work 
on the s i t e may have been done by Camp, Dresser, and McKee 
consultants i n Dallas (contact Jim McNutt or Richard Petrus, 
(214) 987-1900). 

I f you require further information, please contact me at 
827-5812, or Roger Anderson, Environmental Engineer, at 
827-5885, for questions on specific engineering requirements 
for the discharge plan. 



Sincerely, 

DAVID G. BOYER 
Hydrogeologist/Environmental Bureau Lnier 

DGB:dp 

Enc. 

cc: Roger Anderson, NMOCD 
Steve Cary, NMEID 

P b l S M5fl 023 

RECEIPT FOR CERTIFIED MAIL 

NO INSURANCE COVERAGE PROVIDED 
NOT FOR INTERNATIONAL MAIL 

(See Reverse) 

Sent to 
MR. SPERO BAVELAS 

W W ! V t h Temple 
P.O., State and ZIP Code 
S a l t Lake C i t y , Uta h R411R 
Postage $ 

Certified Fee 

Special Delivery Fee * 

Restricted Delivery Fee 

Return Receipt Showing 
to whom and Date Delivered 

Return receipt showing to whom, 
Date, and Address of Delivery 

TOTAL Postage and Fees $ 

Postmark or Date 
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Telephone • Personal 
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Originating Party Other Parties 

Subject 

0^ Ooitdlsffvt {U^nMlLj 

ti™. H til J Di scussi 

Conclusions or Agreements 

Distribution Signed 
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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 
O I L C O N S E R V A T I O N D I V I S I O N 

TONEYANAYA 
GOVERNOR September 11, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501-2088 
(505) 827-5B00 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Richard Petrus 
Camp, Dresser & McKee 
8800 North Central Expressway 
Suite 400 

Dallas, Texas 75231 

Dear Mr. Petrus: 
Enclosed as you requested are copies of the New Mexico WQCC Regulations, 
discharge plan guidelines for natural gas plants, guidelines for lined ponds 
and below-grade tanks (non-UST), and copies of water and s o i l analyses taken 
at Caribou and at nearby domestic wells. 

A discharge plan as defined i n WQCC Section 1-101.P, w i l l be necessary for 
operation of the refinery, and w i l l be requested of the new owners when we 
are notified who they are and of their intention to operate the refinery. 
Review of a discharge plan (i.e., permit) requires a minimum of 60 days 
including public notice. I f a l l that remains at the end of the 60-day 
review period are a few minor items to be addressed, the plan can be 
approved conditionally. Another approach is that for good cause shown 
temporary approval for non-UIC operations can be given by CCD for a one-time 
maxiinum period of 120 days (WQCC Section 3-106.B.). This time can be used to 
finish plan review. In preparing a refinery discharge plan application, use 
of the guidelines for natural gas plant discharge plans w i l l be most helpful 
since many of the effluents w i l be similar. 

Regarding clean up of contamination from past operations, I cannot take i t 
on unless I have additional staff assistance for technical review. 
Therefore, EID's Super-fund group w i l l l ikely do the review. However, no 
definite decision has yet been made. 

I f you require further information, please contact me at 827-5815 or Roger 
Anderson, Environmental Engineer, at 827-5885. 

DAVID G. BOYER " / 
Hydrc»geolc»gist/Environmental Bureau Chief 

Enc. 

cc: Roger Anderson, NMOCD 
Steve Cary, NMEID 



MEMORANDUM OF MEETING OR CONVERSATION 

S - T e l ephone IZ3 Personal 
T1me ?/S2>A7 

Oriqinat inq Party Other Parties 
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MEMORANDUM OF MEETING OR CONVERSATION 

l l ^ T e l ephone tZ3Personal 
Time Date _ / / 

°riqinatinq PartY 3^-/^ Other Parties 

(/ 

Subject r

 1 . j c f - V. 

us ions or'Agreements I Y , „ n/) n si /-^ ' Concl 

D is t r ibu t ion 



Facility name: Caribou Refinery 

Location: Kirtland, New Mexico 

EPA Region: VI 

Person(s) in charge ofthe facility: Site operator none, inactive; 

Site owner: Mr. Bill Call 
Caribou - Four Corners, Inc. 
Hwy 89, Rte 1 
Af ton , WY 83110 

Name of Reviewer: Steven J. Cary Date: August 25, 1986 

General description ofthe facility: 

Caribou Refinery is located near the community of Kirt land, in northwestern 
San Juan County, New Mexico. The site is an air-exchange petroleum refining 
operation that has been inactive since 1982. In addit ion to the idle refinery 
apparatus, on-site structures include an inactive tank farm and an operat ing 
convenience store that sells gasoline. While operative the refinery produced diesel, 
kerosine, burner fuel, and leaded and unleaded gasoline. The facility had a poor 
housekeeping record; spills and leaks were commonplace, wi th some resulting in 
fires and some entering a local irr igation ditch. Crude oil tank bot tom wastes were 
placed into unlined pits, at least one of which was excavated below the seasonal 
high water table. Contamination has been confirmed in both surface water and 
shallow ground water at the site. On-site ground water and surface water are 
contaminated wi th benzene, toluene, ethylbenzene, xylenes and 1,2-
dichloroethane. Three downgradient private wells are contaminated wi th 1,2-
dichloroethane. Surface water is used to irrigate forage crops less than one mile 
downstream from the extent of contamination. Other hazardous materials 
identif ied on-site include heavy metals, such as lead, and dioctylphthalate. 

Scores:. SM = 38.12 (S g w= 54.63 S5 W= 36.92 Sa= 0 ) 

SF E= not evaluated 

sDc= not evaluated 

FIGURE 1 
HRS COVER SHEET 



Ground Water'Route Work Sheet 

Rating Factor Assigned Value 
(Circle One) 

Multi­
plier Score 

Max. 
Score 

Ref. 
(Section) 

LTJ Observed Release 0 45 1 45 45 3.1 

If observed release is given a score of 45, proceed to line f j f j . 

If observed release is given a score ol 0, proceed to line [J]. 

H ] Route Characteristics 3.2 

Depth to Aquifer of 0 1 2 3 2 
Concern 

Net Precipitation 0 1 2 3 1 
Permeability of the 0 1 2 3 1 

Unsaturated Zone 
Physical State 0 1 2 3 1 

6 6 

1 3 
3 3 

3 3 

Total Route Characteristics Score 13 15 

0 Containment 0 1 2 3 1. 3 3 3.3 

0 Waste Characteristics 3.4 

Toxicity/Persistence 0 3 6 9 12 15 18 1 18 18 
Hazardous Waste 0 1 2 3 4 5 : 6 ) 7 8 1 6 8 
Quantity v~~" 

Total Waste Characteristics Score 24 26 

LD Targets 
Ground Water Use 
Distance to Nearest 

Well/Population 
Served 

0 1 2 3 
0 4 6 8, 10 

12 16 18 20. 
24 30 32 35 40 

9 

20 

9 
40 

3.5 

Total Targets Score 29 49 

0D If line [JJ is 45, multiply [JJ x [7) x f j ] 

If l ine [J j is 0, multiply [T] x [3] x [4] x [?] 
3 1 3 2 0 

57,330 

0 Divide line f j ] by 57,330 and multiply by 100 S g w - 5 4 . 6 3 

FIGURE 2 
GROUND WATER ROUTE WORK SHEET 



BRIMHALL DITCH PATHWAY 

Surface Water Route Work Sheet 

Rati F a c t o r Assigned Value Multi-
(Circle One) plier Score 

Max. 
Score 

Ref. 
(Section) 

Q Observed Release 0 45 1 45 45 4.1 

U observed release is given a value of 45, proceed to line 0 . 

If observed release is given a value of 0, proceed to line [J]. 

0 Route Characteristics 4.2 

Facility Slope and Intervening 0 1 2 3 1 o 3 
Terrain J 

1-yr. 24-hr. Rainfall 0 1 2 3 1 i 3 
Distance to Nearest Surface 0 1 2 3 2 c. 6 
Water 0 

Physical State 0 1 2 3 1- 3 3 

Total Route Characteristics Score 13 15 

U3 Containment 0 1 2 3 1 3 3 4.3 

GD Waste Characteristics 

Toxicity/Persistence 0 3 6 9 12 15 18 1 18 18 
Hazardous Waste 0 1 2 3 4 5 6 7 8 1 5 8 

Quantity 

4.4 

Total Waste Characteristics Score 24 26 

GD ,Targets 

Surface Water Use 0 1 2 3 3 6 9 
Distance to a Sensitive 0 1 2 3 2 0 6 

Environment 
Population Served/Distance ] 0 4 N 6 8 10 1 r 40 

to Water Intake } 12 16 18 20 i D 

Downstream j 24 30 32 35 40 

<-5. 

Total Targets Score 22 55 

[5 ] If line [TJ is 45, multiply [TJ x [4] x GO 

If line [JJ is 0, multiply [2] x OD x UJ x f j ] 

2 3 7 6 0 
64,350 

(23 Divide line [ | ] by 64,350 and multiply by 100 S s w - 3 6 . 9 2 

FIGURE 7 
SURFACE WATER ROUTE WORK SHEET 



FARMERS MUTUAL IRRIGATION DITCH 

Surface Water Route Work Sheet 

Ratine Factor Assigned Value Multi-
(Circle One) plier 

Score 
Max. 
Score 

Ref. 
(Section) 

CJJ Observed Release 0 45 1 0 45 4.1 

If observed release is given a value of 45, proceed to line [4] . 

If observed release Is given a value of 0, proceed to line [2]. 

0 Route Characteristics 4.2 

Facility Slope and Intervening 0 1 2 3^ 1 3 3 
Terrain — ' 

1-yr. 24-hr. Rainfall 0 , I s 2 3_ 1 1 3 
Distance to Nearest Surface 0 T 2 . 3 ) 2 A 6 
Water 0 

Physical State 0 1 2 ( j ) 1- 3 3 

Total Route Characteristics Score 13 15 

U3 Containment 0 1 2 ( j 3 ) 1 3 3 4.3 

0 Waste Characteristics 
Toxicity/Persistence 0 3 6 9 12 1 5 ( 5 5 1 ^ 18 
Hazardous Waste 0 1 ( 2 ) 3 4 5 6 7 8 1 2 8 
Quantity 

4.4 

Total Waste Characteristics Score 20 26 

HO Targets 

Surface Water Use J l 1 2 ) 3 3 6 9 
Distance to a Sensitive ( o ) 1 2 3 2 u 6 

Environment 
Population Served/Distance 1 0 4 6 8 UOJ 1 10 4 0 

to Water Intake J 12 16 18 20 
Downstream J 24 30 32 35 40 

4.5 

Total Targets Score 16 55 

[ | ] If line [TJ is 45, multiply [T j x 0 x UJ 

If line [ J j is 0, multiply fj]x[3]x[4]x[5]_ 

12480 
64,350 

H3 Divide line QQ by 64,350 and multiply by 100 S s w - 1 9 . 3 9 

FIGURE 7 
SURFACE WATER ROUTE WORK SHEET 



Air Route Work Sheet 

Rating Factor Assigned Value Multi-
" (Circle One) plier Score 

Max. 
Score 

Ref. 
(Section) 

CTJ Observed Release 0 45 1 45 5.1 

Date and Location: 

Sampling Protocol: 

If line f j j is 0, the Sa - 0. Enter on line [5] . 

If line r j j is 45, then proceed to line \2\ . 

LU Waste Characteristics 5.2 
Reactivity and 0 1 2 3 1 3 
Incompatibility 

Toxicity 0 1 2 3 3 9 
Hazardous Waste 0 1 2 3 4 5 6 7 8 1 8 
Quantity 

Total Waste Characteristics Score 20 

LU Targets 

Population Within I 0 9 12 15 18 1 30 
4-Mile Radius J 21 24 27 30 

Distance to Sensitive 0 1 2 3 2 6 
Environment 

Land Use 0 1 2 3 1 3 

5.3 

Total Targets Score 39 

m 
1 - 1 Multiply [TJ x f j ] x [3] 35,100 

LU Divide line [JJ by 35,100 and multiply by 100 S a -

FIGURE 9 
AIR ROUTE WORK SHEET 



s S2 

Groundwater Route Score ( S g w ) 54.63 2984.44 

Surface Water Route Score ( S s w ) 36.92 1363.82 

Air Route Score (Sa) 

2 2 2 + s + s* 
gw sw a 4348.26 

l / s 2 + s 2 + s 2 

' gw sw a 

65.94 

^ S g w + S L + S l A 7 3 =SM = VMM 38.12 

FIGURE 10 
WORKSHEET FOR COMPUTING S 



! Fire and Explosion Work Sheet 
i 

Rating'factor Assigned Value Mult,-
" (Circle One) plier Score 

Max. 
Score 

Ref. 
(Section) 

LT] Containment 1 3 1 3 7.1 

0 Waste Characteristics 7.2 
Direct Evidence 0 3 1 3 
Ignitability 0 1 2 3 1 3 
Reactivity 0 1 2 3 1 3 
Incompatibility 0 1 2 3 1 3 
Hazardous Waste 0 1 2 3 4 5 6 7 8 1 8 
Quantity 

Total Waste Characteristics Score 20 

0 Targets 
Distance to Nearest 0 1 2 3 4 5 1 5 
Population 

Distance to Nearest 0 1 2 3 1 3 
Building 

Distance to Sensitive 0 1 2 3 1 3 
Environment 

Land Use 0 1 2 3 1 3 
Population Within 0 1 2 3 4 5 1 5 
2-Mile Radius 

Buildings Within 0 1 2 3 4 5 1 5 
2-Mile Radius 

7.3 

Total Targets Score 24 

^ Multiply Q x fJJ x f j j 1,440 

LD Divide line [JJ by 1,440 and multiply by 100 S F E -

FIGURE 11 
FIRE AND EXPLOSION WORK SHEET 



Direct Contact Work Sheet 

Rating Factor Assigned Value Multi-
• w (Circle One) plier Score 

Max. 
Score 

Ref. 
(Section) 

LTJ Observed Incident 0 45 1 45 8.1 

If line [JJ is 45, proceed to line [JJ 

If l ine [JJ is 0, proceed to line [2] 

0D Accessibility 0 1 2 3 1 3 8.2 

0 3 Containment 0 15 1 15 8.3 

[T| Waste Characteristics 
Toxicity 0 1 2 3 5 15 8.4 

CU Targets 

Population Within a 0 1 2 3 4 5 4 20 
1-Mile Radius 

Distance to a 0 1 2 3 4 12 
Critical Habitat 

8.5 

Total Targets Score 32 

[6 ] If line fJJ is 45, multiply [JJ x [JJ x [5] 

If line [JJ is 0, multiply [2] x [3J x [JJ x GD 21,600 

LU Divide line \§} by 21,600 and multiply by 100 S D C " 

FIGURE 12 
DIRECT CONTACT WORK SHEET 
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O I L . r j zJzEAs / ' tT to jb yy 

f p /6W STPfTf L-/\JO£ office 

LABORATORY 

LAB NUMBER oft /£>£>f, 

SLD Users Code No. 
ALL CONTAINERS WHICH THIS FORM '-ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICAT-E ..OF FIELD PERSONNEL 
Soil • Other ° : . <•] Sample Type: Water 

Water Supply and/or Code .No. c o ; ^ ; - 1 

City & County jC/tLTLArVA , lwfi^ 'QjbVfjr^ 

Collected (date & time)_ 

pH= ; Conduct iv i ty 1 

'6oz/3 im*? tS/S By (name) &i,c,Gy/ So/ee 
umho/cm at °C; Chlorine Residual=_ 

; Flow Rate= Dissolved Oxygen= mg/l; Alkalinity= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed <^Z^-
I certify that I witnessed these field analyses,^observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory jijh^P ^p^x^vui^) 
THIS FORM ACCOMPANIES £^ septum vials with teflon-lined discs identified as: 
specimen duplicate ; triplicate ; blank(s) 
and amber glass jug(s) with teflon-lined cap(s) identified as 
and other container(s) (describe) identified as 
Containers are marRed as follows to indicate preservation (circle): 
NP: No preservation; sample stored at room temperature (~20°C). 

ffi^TCT^ Sample stored in an ice bath. 
Sample preserved with 3 mg Na203S2/40 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 • 

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 D 

ii)Kt!*lMil|?*i'*/i.>'lr 



©_ ; O 
RNRLYSES REQUESTED LRB. No.: ORG- tit, 
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

IV
I 

PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
IT

A
T

IV
E

 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
X K AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 

X Jr HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 

POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

1 S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 
V y 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

11 

-) 

'lO 

* DETECTION LIMIT 
REMRRKS: ^UCA. ^g^^^/^ jfeha^^ 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NO X • Seal(s) broken byj date: 
I c e r t i f y that I f o i l owed .standard laboratory procedures on handling and analysis of this 
sample unless otherwise noted and that the statements i n th i s block and the an a l y t i c a l data 
on t i l l s page accurately r e f l e c t the ana l y t i c a l results f 
Date(s) of analysis •Sithidpt)) Analyst's sip.natu 
I ec,i t: i T;y that T have reviewed ,(nd concur with the anal.y 
with the statements i n this block. Reviewers signature: 

; ; i i n j i i i 



8 
REPORT TO: 

" ENVy^OljMEKT * 

5 

fio-Sent, •xo'SZ tterrg. uuj.fipfe^. 

LABORATORY <£̂ ' 

LAB NUMBER 

SLD Users Code No. 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Soil • Other Sample Type: Water 

Water Supply and/or Code No. 

City & County J^/R-TLA^^ . S^A) JC/QJ aav/Jry 

Collected (date & time) 86 oz /3 JS/0 By (name) / A O / 6 ' < _ 

pH= (p. ; Conductivity= / / & s umho/cm at P °C; Chlorine Residual= 

Dissolved Oxygen=_ _mg/l; Al kal ini ty= Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed <CZd- • /^puJ2&^ 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory ^/rfsj-d CAfijt-/ cS^O 
THIS FORM ACCOMPANIES ̂  septum vials with teflon-lined discs identified as: 
specimen f6o-?/\ tf/Q\ duplicate ; triplicate ; blank(s)_ 
and 
and 

ambeKglass jug(s) with teflon-lined cap(s) identified as 
other container(s) (describe) identified as_ 

Containers are marked as follows to indicate preservation (circle): 
NPX— No preservation; sample stored at room temperature (~20°C). 
i__icl? Sample stored in an ice bath. 
P-Na203S2: 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: YesD No D 

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 D 



RNflLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUTS 

i 1103ft" • , — — •— I . . — . I . — 

LRB. No. ; ORG- 1 1 RNflLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUTS 

S.TE THE TYPE OF ANALYTICAL SCREENS 
IDS SUSPECTED OR REQUIRED. 

Q
U

A
L

IT
A

T
IV

E
 

Q
U
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N

T
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A
T

IV
E

 

PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
 IT

 A
T

 T
V

; 

EXTRRCTRBLE 
SCREENS 

% ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

X AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 

X t 
HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 

V 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 

V V 

REM ARKS: REM 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

* DETECTION LIMIT 
REMRRKS; 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO U . Sea l ( s ) broken b y : dace : Sea l ( s ) I n t a c t : Yes 

I c e r t i f y tha t I f o l l o w e d standard l a b o r a t o r y procedures on h a n d l i n g and ana lys i s of t h i s 
sample unless o therwise noted and t ha t the statements i n t h i s b l o c k and the a n a l y t i c a l data 
on t i l l s page a c c u r a t e l y r e f l e c t the a n a l y t i c a l r e s u l t s f o r t h i e supple . 
I)ate(s) of ana'lvsi s f /2/ l?f l / icf t$£ An r\]y s t ' s s i gna tu re 
1 e e v t i l.y that. 1 have, reviewed and concur w i t h the analy t i r^r /xesu . l t s t.<tfj l.n i ;•: j;!;{i.i|> ie ami 
w i t h the statements i n t h i s b l o c k . Reviewers s i g n a t u r e : 



ent Department 
ISION 

New Mexico Health and Envi 
SCIENTIFIC LABORATORY LJ 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

GENERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

CODE • 59300 • 59600 OTHER: 8 2 2 3 5 _ _ _ _ _ 
Collection DATE 

CollectionJIME ' 

SITE 
INFORM-1 

ATION 

Sample location 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg, PO Box 2088 
Santa Fe, NM 87501 

Attn: _ J l f l _ L J t a y _ 

m m _ _ — — — — — — — — — — — — — — — — — — — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ j ( _ _ J _ _ 1 _ — — 

Collection sits description . _ t y 1 -~ o u - < / 

—————————————•—-••——————————————«————-"—-•—-—« ^ i 

T 2 ' 

SAMPLING CONDITIONS 

^____ZZZZZZZ 

Station/ 
well code 

Owner 

• Bailed 
_£__Dipped 

• Pump 
• Tap 

Water level Discharge — Sample type ^ . 

pH (00400) LA Conductivity (Uncorrected) 
^mho 

Water Temp. (00010) ^ 
°C 

Conductivity at 25°C (00094) 
^mho 

Field comments 
..... t^2____L__ A^Ag* 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted y • N F : 

Whole sample 
(Non-filtered) 

& _ F : 
Filtered in field with 
0.45 ^membrane filter 

• A: 2mlH2S04/Ladded 

_*{NA: NO acid added • Other-specify: 

ANALYTICAL RESULTS from SAMPLES 
Units Date analyze^ NF, NA F, N Units Date analyzed 

• Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other 
• Other: 

_^mho 

mg/l 

NF, A-H;SQ 4 

^ C a l c i u m (00915) 
^"Magnesium (00925) 
^ S o d i u m (00930) 
ffl Potassium (00935) 
$ y Bicarbonate (00440) 
^ Chloride (00940) 
( ^Su l fa te (00945) 
/ J ^ Total filterable residue 

(dissolved) (70300) 
• Other: 

677 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mg/l 

_5_ 

2L_ 

• Nitrate-N+ , Nitrate-N 
total (00630) 

• Ammonia-N totai (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-H 2 S 0 4 

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/i 

mg/l 

mg/l 

Analyst Date Reported Rev je^e^y^ 

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 



ent Department 
ISION 

New Mexico Health and Envi 
SCIENTIFIC LABORATORY 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 ar4_44t33ldSEN ANALYSIS 

USER j — | 
CODE • 59300 • 59600 P_̂ rjTHER: 82235 

mi/3 
Collection TIM 

SITE 
INFORM­

ATION 

Sample location 

CoiiectionsitedescripTcfl \ , _ ~ - i 

SEND 
FINAL 
REPORT 
TO 

>• 
ENVIRONMENTAL BUREAU \ * $ _ ~ — r « r \\M^ 
NM OIL CONSERVATION DIVISION « $ l 9 8 b H\j i 
State Land Of f ice Bldg, POflBox !2088~ - - / ' t ^ y 
Santa Fe, NM 87501 tO-

Attn: -.Dfl-id-JlO^fLr.. SANTA f'K 

SAMPLING CONDITIONS 

Station/ 
well code 

Owner 

• Bailed • Pump 
Cg_ Dipped • Tap 

Water level Discharge _ „ . Sample type? 

pH (00400) ^ ^ Conductivity (Uncorrected) Water Temp. ( 0 0 0 1 ^ Conductivity at 25 °C (00094) 
/-mho 

Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 

ST—Si te , - ^ 6 ^ added ^ e a e ^ No. of samples 
submitted L 

r-j | ^ p . Whole sample 
(Non-filtered) 

• NA: No acid added • Other-spec/ty: 

ANALYTICAL RESULTS from SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

• Conductivity (Corrected) 
25 °C (00095) 4 imho, 

re4ii<jej(?rustend!ed) 
, W30K . 
^.Other: / / y 
pother: £*< 
5 '̂0ther: 

mg/l 

-< (9 • irp_S> 

_______________ 
2___5_____ 

NF, A-H,SQ« 

• Calcium (00915) 
• Magnesium (00925) 
• Sodium (00930) 
• Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
• Sulfate (00945) 
• Total filterable residue 

(dissolved) (70300) 
• Other: 

mg/ 
mg/ 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mg/l 

• Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-N 
( ) 

• Chemical oxygen 
demand (00340) 

• Total organic carbon 
( ) 

• Other: 

• Other: 

F, A-Hj 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 

*\\9\t£ 
Reviewed b 

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 



REPORT TO: ^ r o i u u i ? U j ^ f c r <<L_&OA; LABORATORY 

LAB NUMBER 

SLD Users Code No. <{& O 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Soil • Other Sample Type: Waterf 

Water Supply and/or Code No. 

City & County £i>-H^W , ^<UJ WLLAJO 

Collected (date & time) Z-m-Ko . //) < O krs By (name) / /^aw^y 

pH= ; Conductivity= uniho/cm at °C; Chlorine Residual= 

Dissolved Oxygen= mg/l; Alkalinity= ; Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that 1 witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES Z- septum vials with teflon-lined discs identified as 
specimen 5TJ~(4. Z- dupl icate ScTft 2~ _• ; t r i p ! icate ^ ; blank(s) 
and amber glass jug(s) with teflon-lined cap(s) identified as_ 

other container(s) (describe) identified as and . . . 
Containers are marked as follows to indicate preservation (circle): 

— No preservation; sample stored at room temperature (~20°C). 
^-ICE^ Sample stored in an ice bath. 

!>„: Sample preserved with 3 mg NapÔ Ŝ MO ml and stored at room temperature. 

r 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 • 

SjC*rV~ I (we) certify that this sample was transferred from 

at (location) 

(date h time) 
Disposition of Sample_ 

3 i gnature(s) 

- i j r j j j c / y Q 
and that the statements in t h i r ^ o c k are l t3$frect. 

Seal(s) I n t a c ^ 4 $ ^ % N o • 

to 

on 



RNRLYSES REQUESTED 9 LRB. llP. ; ORG- 149 
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
 

ti < 
H 
H H 

B-

PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 P-W—, 

1 
;=> 
cr 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

Y ; 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 

N C HALOGENATED HYDROCARBON SCREEN CHLOROPUENOXY A CTD HERBICIDES 
i GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON RJEL SCREEN 

ORGANOPUOSP11ATE PESTICIDES 

POLY CHLORINATED BIPI1ENYLS (PCB's) 
POLYNUCLEAR AROMATTC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

X 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND L"PPB_ COMPOUND LPPB3 
i 

c 

* DETECTION L I M I T 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes. NO / . 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 black and the analytical data 
on th i s page accurately r e f l e c t the analytical results for thi//6am^le. / / 
Date(s) of analysis : A//-?/& G Analyst's signature : ^ f C l ^ A ^ t ^ /*? 2*7^* 
I c e r t i f y that I have reviewed and concur with the analytical results for thjs/^impLe and 
with the statements i n this block. Reviewers signature: 



REPORT TO: 

. .L l . 

H ' -
ONMLKT J 

UJ v / W i V ^ 

1>>0,$6iC 963/ 

LAB0RAT0RY_ 

LAB NUMBER 

SLD Users Code No. %%<foQ 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Soil • Other Sample Type: Water rj_ 

Water Supply and/or Code No. 

City & County \ £ \ A \ a ^ ) A , Sauo J u / u i 

Collected (date & time) Z- / f l~S(n - //) i m By (name) Z / W a y 

pH= ; Conductivity= umho/cm at °C; Chlorine Residual= 

Dissolved Oxygen= mg / l ; A l k a l i n i t y = 
Sampling Locat ion, Methods & Remarks ( i . e . 

Flow Rate= 
odors etc.) 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that 1 witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 
Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES z- septum"vials "with teflon-1ined~discs Identified as: 
specimen 3.'-/f- > dup! icatej?- ; triplicate ; blank(s) 
and amber glass jug(s) with teflon-lined cap(s) identified as 
and other container(s) (describe) identified as 
Containers are marked as fol lows to indicate preservation ( c i r c l e ) : 
N R * — N o preservat ion; sample stored at room temperature (~20°C). 
P-TCEi Sample stored in an ice bath. 
P-Na203S2: Sample preserved with 3 mg Na202S2/40 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_ 

and that the statements in this block are correct. 

No • 
Signature(s) c Cp^ 

I (we) certify that this sample was transferred fron 

at (location) 

. Seal (s) Intactu Yes • 

- < • -i$s6 

and that the statements in ^ s v j ^ c k are correct. 
Seal(s) I n t a c f e / ^ s ^ No • 

(date & time) 

Disposition of Sample_ 

Signature(s) 

to 

on 



aNRLYSES REQUESTED W LRB. \W: ORG- '7Vf 
PLEASE CHECK TIIE APPROPRIATE BOXES BELOW TO INDICATE TUE TYPE OF.. ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

Q
U
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A
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E
 

Q
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A
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T
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A
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T
V
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PURGERBLE 

SCREENS 

w 
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H 

sa 
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g Q

U
A

N
T

IT
A

T
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E
 

EXTRRCTRBLE 

SCREENS 
ALIPHATIC HYDROCARBON. SCREEN ALIPHATIC HYDR OC AI'"RONS- ' .... 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED. HYDROCARBON" SCREEN CHLOROPUENOXY ACID HERBICIDES , 
GAS :CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCRE-E-l̂ -

... ORGANOPllOSPHATE-.J'IiS.TJCXDES " 

j.POLYGILCffilNATJZJy-iVr^^ . 

• • - - — ; 
-TOLYNUCLEAR AROMA'I'TC UYDROCARB.ONS 

- • -
"TRIAZINE HERBICIDES 

— 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS _ )[\ 

- • - . . -:~'r'-....... . - -- -_ "•: : :" 
" 1 •• - • 

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND CPPB 3 COMPOUND CPPB] 

• 

C ( * r h> c m d 'Su .1 -fn'c! -C I ~ s" 3 

•-3 
-'• 1 

c-kcl *. 

... •H DETECTION L IM IT " 

REMARKS:" 

~ — — C E R T I F I C A T E . OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NOx • Seal(s) broken by: - — - date: 
I c e r t i f y that I followed standard laboratory_procedureson_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 th i s page accurately r e f l e c t the -analytical"-results—fhrr-thl^simple. / < J '• 
•Tjate(s) of analysis : 7 / / ? 1 8 C Analyst Is^signature : ' ^ ' 0 f S < "f, ) 

I c e r t i f y that I have reviewed and concur w i t h ; the ana ly t ica l results f o r tlnsysamp]e and 
with the statements i n th is block. Reviewers • signature: . . . . 



REPORT TO: 

/>,Q. flsl 

LABORATORY ^/f 4^ 

LAB NUMBER 

SLD Users Code No. fl^pO 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

, CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Waterf Soil • Other 

Water Supply and/or Code No. 

City & County & r M i e u u J l , £ / W Jt*_ot / 

Collected (date & time) 2 - / 0 ~ t ( c ? / 0 / < 0 hrs. By (name) / e ^ j M t u ^ r t ^ y 

pH= ; Conduct iv i ty 3 umho/cm at °C; Chlorine Residual= 

Dissolved Oxygen=_ mg/l; Alkalinity= Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

5<u) Ou^vo klMv^-j oJr ZIOAJ^ CluJb &_4<. } ^V-tWdl, >UM , 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory Pt^rf) \nJt~D r ~ 
THIS FORM ACCOMPANIES 2- septum vials with teflon-lined discs identified as: 
specimen 5(JR 1 > dupl icate^//^-/ ̂  ; t r i p l icate 
and amber glass jug(s) with teflon-1ined cap(s) identified as 

other container(s) (describe) 

; blank(s) 

and identified as 
Containers are marked as follows to indicate preservation (circle): 
NP: No preservation; sample stored at room temperature (~20°C) 
ICE) Sample stored in an ice bath. 
Ta^03S2: Sample preserved with 3 mg Na^S^O ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

(date & time) 

Disposition of Sample_ 

Signature(s) 

_ at (location) 

and that the statements in this block are correct 

. Seal(s) Intact: YeSEfc^^^TJ 

to 

on 

I (we) certify that this sample was transferred from 

at (location) 
UQUID 

(date & time) 

Disposition of Sample_ 

Signature(s) 

and that the statements in this bio' 

to 

on 

Seal(s) Intact: Yes • No • 



RNflLYSES REQUESTED 
'PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS 

LRB. \%. : ORG- 1^3 
THE TYPE OF ANALYTICAL SCREENS 
SUSPECTED OR REQUIRED. 

•' 
1 p . 

M 
i V 

•-i 

I ti 

\ i 
\ cr 

i s •• 
s> 

< 
H 
M 
H 
% 
& 

PURGEABLE 

SCREENS 
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A
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A
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IV
 I

 

EXTRRCTRBLE 
SCREENS 

i ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
: X < AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARRON PESTICIDES 

! % 
HALOGENATED HYDROCARBON' SCREEN CHLOROPHENOXY ACTD HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

i 

r 
ORGANOP110SPI1ATE PESTICIDES i 

r 
POLY CHLORINATED BTPIIENYLS (PCB's) 

! POLYNUCLEAR AROMATTC HYDROCARBONS 

1 TRIAZINE HERBICIDES 
i 
! -

| 
SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

[ 
i 
i — 

REMARKS: 

RNHLYTICRL RESULTS 
f— — 

COMPOUND CPPB3 COMPOUND CPPB] 
/vW DcJ*M 

* DETECTION LIMIT 
REMARKS: ' ' ' 

Yes NO y Seal(s) broken by dace Seal(s) I n t a c t : 
'l 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 
on t h i s page accurately r e f l e c t the analytical results 
Date(s) of analys i s : A / 1 2 / 8 £ -Analyst's signat 

reviewed < — 

n th is biock and the a n a l y t i c a l data 
for th l^/sample / \ f v 
"re:^^t^gf file^S^lfr-

I c e r t i f y that I have and concur with the .analytical results for t)ys sample and 
I with the statements i n this block. Reviewers signature: 



REPORT TO: 
. «LL 

(TTTHL^J. I k l J ^ x - $Vj>j-w? AJ 

fto, fl** 

LAB0RAT0RY_ 

LAB NUMBER Q(? fi g 

SLD Users Code No. ft<+0 Q 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water lp Soil • Other_ 

Water Supply and/or Code No. 

City h County k\r-\\r^ri . 

Collected (date & time) Z-/Q - $Cs ) /OOP By (name) /.-e^j / ^ r r ^ v 

pH= ; Conductivity2 umho/cm at °C; Chlorine Residual = 

Dissolved Oxygen= mg/l; Alkalinity= Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

1 certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory Au^-n (gjbp V 
tHIS FORM ACCOMPANIES Z-̂  septum vials with tef1on-1ined discs identified as: 
specimen 
and 
and 

2- - /h \ dupl icateZ - G ; tr i p l icate ; blank(s)_ 
amber glass jug(s) with tef1on-1ined cap(s) identified as_ 

(describe) other container^ identified as 
Containers are marked as follows to indicate preservation (circle): 
NP- No preservation; sample stored at room temperature (~20CC). 
ICE: Sample stored in an ice bath. 
a203S2: Sample preserved with 3 mg Na^O^MO m i a n c j stored at room temperature. 

CERTIFICATED) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

(date & time) 

Disposition of Sample_ 

Signature(s) 

I (we) certify that this sample was transferred from 

at (location) 

_ at (location) ^ 

and that the statements in this bloc TS 
. Seal(s) Intact :/#esD 

to 

on 
ns correct. 

(date & time) 

Disposition of Sample_ 

Signature(s) 

- ' 

and that the statements in this block are correct. 
. Seal(s) Intact: Yes • No • 

to 

on 



v-RNFILYSES REQUESTED A LRB. m . : ORG-
" PLEASE CHECK THE APPROPRIATFWOXES BELOW TO INDICATE THE TYPEOF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 

X X HALOGENAIED HYDROCARBON1 SCREEN CIILOROPHENOXY A CTD HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 

POLY CHLORINATED BTPIIENYLS (PCB's) 
POLYNUCLEAR AROMATTC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

Y ; 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB3 
-

COMPOUND CPPBT 
Norn. be+ec-kcH 

-

* DETECTION L I M I T 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO _X_. Seal(s) broken by: Seal(s) I n t a c t : Yes NO X . 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 for tl^/s ̂ ampl; 
Date(s) of analysis : J- / l l ' f C * . Analyst's signat\ire_ 
I c e r t i f y that I have reviewed and concur with the analytical results for 
with the statements, i n this block. Reviewers signature: 

sample and 



REPORT TO: 

- i f / 

DWIUOMMENT • (VI H O * * 

M I' 

&*o i> j J l V J A ^ f ^ K o J 

Ao. 14** 

LABORATORY 

LAB NUMBER 

SLD Users Code No. <fO Q 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE", 

. CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Waterf*. Soil • Other 
Water Supply and/or Code No. 

City & County ^>f=\-\g^A , \Tu^d 

Collected (date & time) Z -tO , 0 # ¥ ? b r > By (name) A i u u ^ r ^ y 
pH= ; Conductivity= umho/cm at °C; Chlorine Residual= 

Dissolved Oxygen: mg/l; Alkalinity= Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory Kimr-to 1 d j V t ) / " 
THIS FORM ACCOMPANIES 7- septum vials with tef1on-1 ined discs identified as: 
specimens*, rtvn gjyfcajdupl icate ̂ Vr^&^A; triplicate ; blank(s) 
and amber glass jug(s) with teflon-lined cap(s) identified as_ 

other container(s) (describe) 
identified as and 

Containers are marked as follows to indicate preservation (circle): 
NP<—v No preservation; sample stored at room temperature (~20°C). 

CLv Sample stored in an ice bath. 
Sample preserved with 3 mg Na202S2/40 ml and stored at room temperature. P-Na203S2: 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
tc 

on 

(date & time) 

Disposition of Sample_ 

Signatured) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD No • 

/fv 
I (we) certify that this sample was transferred from 

at (location) 

*7 

(date & time) 

Disposition of Sample 

Signature(s) 

and that the statements in thv^^^ck aVe^yrect. 

to 

on 

Seal(s) I n t a c t f ^ l ^ Q N o D 



RNRLYSES REQUESTED LRB. No.: ORG- /V7 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

v: AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES 

P OLY CHLORIN AT ED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

! 

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND CPPB] COMPOUND CPPB] 

X 

* DETECTION L I M I T 

REMRRKS: 

Seal(s) I n t a c t : Yes 
CERTIFICATE OF ANALYTICAL PERSONNEL 

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 ih this block and the analytical data 
on this page accurately reflect the analytical results for th^s pamplf 
Date(s) of analysis: c2-//3/ 6 6 • Analyst's signature 
I c e r t i f y that I have reviewed and concur with the analytical r e s u l t 
with the statements i n t h i s block. Reviewers signature: 

for Wis sample and 



REPORT TO: 

. .L l . tf/J\) \ t~t vAAtyjitJi X^rx^Hu^^Jt 6)0, 

Ao, &*< ItA 

s////sL. 

LABORATORY 

LAB NUMBER 

SLD Users Code No. Zl^OQ 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE", 

, CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water 0 Soil • Other 

Water Supply and/or Code No. 

City & County #)r-Mo^jcL 

Collected (date & time) z-ZQ-^C. } M f Q Let By ( name) J_e^j A4(tr*ro^y 

pH= ; Conductivity3 umho/cm at °C; Chlorine Residual: 

Dissolved Oxygen=_ mg/l; Alka1inity=_ Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

VJolfc'or Oooll , £rv^ ^v-VrW - Priori "hy \ 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that 1 witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory Â .c-QIaJhs<̂  
THIS FORM ACCOMPANIES septum vials with teflon-lined discs identified as: 
specimen f - iA- \ duplicate h j g ; t r i pi icate _ ; blank(s) 
and amber glass jug(s) with tef1on-1ined cap(s) identified as 
and other container(s) (describe) identified as 
Containers are marked as follows to indicate preservation (circle): 
t l p j — . No preservation; sample stored at room temperature (~20°C). 
-ICE-P Sample stored in an ice bath. 

Sample preserved with 3 mg Nâ Ô S,,/̂  m ] a n c j 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 th^rblock are correct. 

: . Seal(s) Intact: ^s>D No • 

r^r^r 1%, 
I (we) c e r t i f y that th is sample was t ransferred from 

at ( locat ion) 

3b i 
SSL 

(date & time) 

Disposit ion of Sample^ 

Signature(s) 

to 

on 
and that the statements in th is C l o c i ^ r e cor rect . 

. Seal(s) I n tac t : YesD No • 



ANALYSES REQUESTED W LRB. \W. : ORG- /*V 
^LEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRACTABLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACTD HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORCANOPUOSP11ATE PESTICIDES 

POLYCHLORINATED BTPHENYLS (PCB's) 
POLYNUCLEAR AROMATTC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND • CPPBD COMPOUND CPPBD 

^ /J 

* DETECTION L I M I T fac /JL 
REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NO y . 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 anal y t i c a l data 
on this page accurately r e f l e c t the analytical results for t h i / szAnple. /v 
Date(s) of analysis ; 1 / / ! , /<? £ Analyst's signature i^ fa^XuAsLf l . f ^ ^ f f ^ 
I c e r t i f y that I have reviewed and concur with the analytical results'for t\rjk. sample and 
with the statements i n this block. Reviewers signature: 



• I ll TONEY ANAYA 
GOVERNOR 

if 

STATE OF NEW MEXICO 

D E N I S E • . F O R T 

D I R E C T O R 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe, New Mexico 87504-0968 

(505) 984-0020 

February 10, 1986 

M E M O R A N D U M 

TO: David G. Boyer 
Oil Conservation Division 

FROM: Steven J. Cary, WRS III <z 
GW/HWB CERCLA Program ^ 

SUBJECT: CARIBOU - FOUR CORNERS RERFINERY, KIRTLAND 

The attached information should apprise you of our recent activity 
at the above site. Outstanding sample results will be forwarded 
to you as they become available. 

SJC:dlr 

Attachment 

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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TONEY ANAYA 
GOVERNOR 
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H 
i E: 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe, New Mexico 87504-0968 

(505) 984-0020 

STATE OF NEW MEXICO 

D E N I S E D. F O R T 

D I R E C T O R 

January 31, 1986 

Mr. and Mrs. Bill Walker 
P.O. Box 252 
Kirtland, NM 87417 

Dear Mr. and Mrs. Walker: 

On December 5, 1985, the New Mexico Environmental Improvement Division 
(EID) collected a water sample from your private well. In the past, 
this well had been sampled for bacteria only. This time, however, 
we requested analyses for heavy metals and several organic chemicals. 
Results of these tests are attached. 

The results show that your well water contains acceptable concentrations 
of most metals. Manganese is slightly elevated above the state ground 
water standard of 0.2 parts per million (ppm), but this is natural 
for the ground water in your area. In addition, the standard is 
only for aesthetic purposes; the excess manganese may stain porcelain 
appliances, but i t does not present a health threat. 

The lab also detected no organochlorine pesticides, such as DDT, 
and no polychlorinated biphenyls (PCBs). 

Your well water does contain a small amount of 1,2-dichloroethane. 
This is an organic chemical often associated with leaded gasoline. 
The sample from your well contained 9 parts per billion (ppb) of 
this chemical; this is below the state ground water standard of 10 
ppb. The presence of 1,2-dichloroethane in your well water suggests 
low-level contamination of shallow ground water by petroleum products 
in your area, but the amount of contaminant present at this time 
is too small to be a threat to human health. 

An EID representative may call on you again in the near future for 
the purpose resampling your well and confirming these results. Eventually 
the EID will conduct a more detailed survey of other wells in your 
neighborhood and determine the source of the ground water contamination. 
We regret, however, that an already full schedule, as well as inadequate 
staffing and funding, will probably delay this work until sometime 
in 1987. 

E Q U A L O P P O R T U N I T Y E M P L O Y E R 



Mr. and Mrs. Bill Walker 
Page 2 
January 31, 1986 

Please telephone me at 827-2898, or contact the EID office in Farmington, 
i f you have any questions. 

Sincerely, ^ 

- IT* - - / :' 

Steven J. \Cany \ 
Water Resource Specialist 
Ground Water & Hazardous Waste Bureau 

SJC:dlr 

Enclosures 

cc: David Tomko, EID Field Office, Farmington 
Dr. Mi Hi cent Eidson, Environmental Epidemiologist, Santa 

Stuart Castle, EID Water Supply Section, Santa Fe 

Fe 



REPORT TO: 
, .1 1. 

4 " 

CARY/RAWLINGS ~ NMEID 

GW/HW Bureau ERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 

LABORATORY, 

LAB̂ JMBER 

ers Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVE, DEFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water-BJ Soil • Other 

WoLm Supply oiuJ/ui Cudt; Nu 

:ity & County C^-v/L^ 

O S7?,r By ( n a m e / ^ g C / ^ ^ , , ^ ^ Collected (date & t i m e ) / ^ / C & l ^ (7 / 7 T , \ By (name /<T, to 

pH= ; Conductivi ty= ' umho/cm at 7r 'C; Chlorine Residual = 

Dissolved Oxygen5 mg/l; Alkalinity= Flow Rate= 
Sampling Locat ion, Methods & Remarks ( i . e . odors e t c . ) 

I certify that the statements inthis block accurate/^ reflejst J^e resmlts of my field 
analyses, observations and activities. Signed ^ ' ^ J Z ^ ^ V ^ T ^ ^ ^ ^ ^ J ^ 
I c e r t i f y that I witnessed these f i e l d analys 

n the statements in th i s block. Signed 
/aticwH and act iv iT ies and concur 

Method of Shipment to Laboratory 
"HIS FORM ACCOMPANIES Q ? septum v.ials^with' te f l on -1 fned distfs i d e n t i f i e d as 
specimen 
and 
and 

J ; dup i icate / ^ 
amber glass jug(s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d as 

t r i p i i ca te blank(s) 

other container(s) (describe) identified as 
iners are marked as follows to indicate preservation (circle): 

No preservation; sample stored at room temperature (-20 °C). 
Sample stored in an ice bath. 
Sample preserves with 3 mg Nâ CŜ /AO ml and stored at room temperature. 

on 

CERTiFICATE(S)OF SAMPLE RECEIPT 
I (we) c e r t i f y that th i s sample was t ransferred from S f & J Z V -J • CA&Y to 

1 2 g - r - i-x.ee'- at (location) ScSh 

(date & ̂ ime) / 2 / / o / s \ ~ / / - ' ^ 2 g _ a n d that the statements in th is block are correct 

S^al(s) I n tac t : Y e s ^ No • DiSDCsition of SaaiDl 

Sianature(s) 

I (we) c e r t i f y that trrfs sample was t ransferred from 

at ( locat ion) 
to 

on 
(date l time) and that the statements in this block are correct. 

Disposition of Sample_ 

Sicneture(s) 
. Seal (s^ Intact: Yes • No • . 

% 2 7 



RNRLYSES REQUESTE 
PLEASE CHECK THE APPROPRIA1 

REQUIRED 

LRB. i ORG-
BOXES BELOW TO INDICATE THE TYPE OF ANALYTIC. 

WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED 
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ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 

HALOGENAJED TOR6CAR60N SCREEN 
GAS CHROMATOGRAPH/MASS SPECTROMETER 

CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 

POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

! SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 
! 

1 
i i 

i 

i 
i ! lr 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB]• 

& OETScTlQfiJ UMiT 
i 

i * DETECTION L I M I T 

REMRRKS; T^*^^ S7.4*.i.^^/~~s~/'<p*<U? <^^,Ar^i*^^L*^r^r / T ^ / J L 

PERSONNEL 
date:/2-/Z~<gr-

CERTIrICATE OF ANALYTICA! 
5eal(s) Intact: Yes X • Seal(s) broken bv: (d^-^Jt^-^^u 
I c e r t i f y t ha t I f o l l o w e d standard l a b o r a t o r y p r o n d u r e s on h ^ T d l i n g and analys is of t h i s 
sarrrle unless otherwise noted and t h a t the statements i n t h i s b l o c k and the a n a l y t i c a l cat; 
zv. t h i s page accura te ly reflects the a n a l y t i c a l r e s u l t s f o r t h i s sample, 

s) of an a l y s i s / lZ-f Z- irtTTl~£> A n a l y s t ' s s i g n a t u r e : . 

v i t h 
nave revlevec and dcncur vith the analyti^aT/' Jres 

-.e statements in this block. Reviewers signature: -y\ /T) 
u l t s f a j T t h i s sant ie and 



REPORT TO: 
, •! I. 

CARY/RAWLINGS NMEID 

GW/HW Bureau ~ CERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 

LA \T0RY ^ t A l 

'.AB NUMBER 

85- 1216-8 

SLD Users Code Mo. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE", 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water-5£ Soil • Other_ 

City h County 

:ollected (date & tine) /£?/<C/£sr ^/C^LCT By (name) r . / L ^ P . ^ A . Q^JL 
pH= —-» ; Conductivity= —— umho/cm at —- aC; Chlorine Residug 1= —> 

Dissolved Oxygen= mg/l; Alkalinity= . • 
Sampling Location, Methods & Remarks (I.e. odors etc. 

Flow Rate= 

eio7 r e f l e c t tWjfe r e s e t s of my f i e l d 

ana concur 

1 c e r t i f y that the statements in t h i s block accun 
analyses, observations and a c t i v i t i e s . Signed^ ^ _ 
I certify that I witnessed these field analyses, (5&servajtibns and actfvit 
wiih the statements in this block. Signedy'(M^ms>*^\ ( j j j , 

Method of Shipment to Laboratory S/JX/ n L ^ < z / K — 
THIS FORM AC COMPANIES septum viaiaT wi th t e f 1 on-1 ined dfscs i d e n t i f i e d a 
specimen ; duplicate ; triplicate ; blank(s)J^ '_ 
and / amber glass jug(s ) wi th t e f l o n - l i n e d cap(s) I d e n t i f i e d as < ^>^ , o^- / t ,T<ASr 
and other container(s) (describe) •• i d e n t i f i e d as 
r ° n t a i n e r s are marked as fol lows to indicate preservat ion ( c i r c l e ) : 

No preservat ion; sample stored at room temperature (—20°C). 
Sample stored in an ice bath. 
Sample preserved with 3 mg Na^CS. , / ^ ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from C7rv/e"A/ -J, C^e\J 

A Wa^, tr- Le.*-, at (location) S>L£> 

to 
on 

(d2te & time) r i / /d/pr~ //^^g^and that the statements in this block are correct. 
Disposition of Sample . Seal(s) Intact; Yesj£T No • 
Sianature(s) 

I (we) certify that this sample was transferred from 

at (location) 
to 

on 

(aate S time) 

Disposit ion of Sample_ 

S icnature(s) 

and that the statements in th i s block are cor rec t . 

. Seal(s) ^ t f t g g t ^ Y e s • No • . 

J4/V 1 ? 

LjQuiD 



RNRLYSES REQUESTERS LRB. lo. ORG- -
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER-POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOCEXAIED HYDkoCARBON SCREEN 

X CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER "DROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (?C3's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS 

RNRLYTICRL RESULTS 

• COMPOUND CPPB3 COMPOUND CPPB] 

O „ -
^ '• O . V l nA» OL.«,« 

i 
i 

! ! 

1 j I * DETECTION LIMIT 
REMRRKS: 

' CERTIFICATE OF ANALYTICAL PERSONAL 
cats 

ig and analys is or t h i s 
otherwise noted and t ha t the statements i n t h i s c l o c k and the a n a l y t i c a l dat; 

Seal's) Intact: YesJ/'NO . Seal(s) broken by : \^.L <^(A3-S ^ \ date : XzA<=,/AY 
I c e r t i f y t ha t I f o l l o w e d standard l a b o r a t o r y procedures on h a n d l i n g and analysis^ o f t h i s 

pace accura te ly r e f l e c t the a n a l y t i c a l r e s u l t s f o r t h i s sample. 
'analysis: V \ y % 

:na; 
Analyst's signature: fc , S L . ^ e ( ( 

ive reviewed and concur with the analytical'"',-results f,or.this sample and 
the statements i n this block. Reviewers sisnatur* 



REPORT -TO: , frgt/g^ J . Q^V LAB NUMBER / / M „ 
Ground Water & H |̂rdous Waste Bureau n i A • / . / 

A • Environmental ImPfvement Division ^/V EW! RECEIVED / 2 > / / / ) / / . $ ' 
Health i Environment Department " ' 
P.O. Box 968 - Crown Building DATE REPORTED /2-A/IK ft ^ 
Santa Fe, NH 87504-0968 Initials 

^ r ^ o r / j ^ T S L D U S E R C 0 D E N U M B E R 

Location Address K>L_(.lc^ \ l ^ i"n^Js^ ^ B ^ ^ ^ ^ ^ Q ^ jr*y*y GzhjCk.^^ 

Point of Collection "S^L^ of*, 

Well Owner/User (7;\. ^JnJ^Ajx 

Well 

Number of People Drinking Water from Well 

Conned £ % / / x A r - ^ Q ^ / t ' ^ J d ^ YT D 
Date / Time Hame 7 Agency 

Well Depth pH 

Water Level ; Conductivity 
(Uncorrected) umho/cm 

Taste?. Odor? Color? Collectors Remarks Temperature • °C 

Conductivity at 
25°C ~ umho/cm 

PROJECT: 

From , A-H2SO4 Sample: From _, NA Sample: Date 
Analyzed 

T J Nitrate-N+ mg/l • Calcium mg/l 
f"trtte-N • P o t a s s i u m m g / 1 

Q Ammonia-N mg/l • Magnesium mg/l_ 
• Chemical mg/l Q Sodium mg/l 

oxygen demand Q Bicarbonate fciftgf 

• • Q Chloride mg/l ... 

• Sulfate v mg/V98S 
From Vf 7 * , A-HNO3 Sample: • Total Solids g 0 / ° 
ICAP Scan • 
Metals, by AA (Specify) 

This form accompanies / sample(s) marked as follows to indicate field treatment: 
CSf: Whole sample (no filtration) 

F: Filtered in field with 0.45u membrane filter 
A-K2SO4: Acidified with 2 ml cone H2S04/1 ^ ^ . r y -i/ 

CA^hHTji Acidified with 5ml cone HN03/1 fJCtf^f^^ c ^Y^-^-
NA: No acid added ' , u 



Lab Number: /4 w £0 22-

Date Submitted: /a/iO/glT 

Sample Coft: 

Date Analyzed: / S.) 14> /B >̂ 

Reviewed By: 

Date Reported 

Element ICAP VALUE(V 

Aluminum 40,1 

Barium 40 .\ 

Berylium 40.1 

Boron 46.1 

Cadmium 

Calcium 

Chromium 40.) 

Cobalt 40./ 

Copper 4D,\ 

I r o n 4.0.1 

Lead 40. | 

Magnesium It 
Manganese 0,37 
Molybdenum 40. \ 

Nickel 4D.| 

S i l i c o n 

S i l v e r 40.j 

Strontium /.3 
Tin 

Vanadium 4©.l 

Zinc 4d.| 

Arsenic 

Selenium 

Mercury 

AA VALUE(MG/L) 

<0>oe>$ 



ENVIRONMENTAL IMPROVEMENT D I V I S I O N ^ 

SAMPLE NO. 

SIGNATURE 
34 r H 

PR1MT NAWE AND TITLr?Jnsp8c(0.', Analyst or Jecr.n.c^r 



ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe, New Mexico 87504-0968 277*," ! •" 

(505) 984-0020 | J l i " ' J 1 ' 

STATE OF NEW MEXICO 

Sr-' f v 

• E N I S E • . F O R T 

D I R E C T O R 

TONEY ANAYA 
GOVERNOR 

MAR 2 0 1°° 
March 17, 1986 

Mr. and Mrs. Bill Walker 
P.O. Box 252 
Kirtland, NM 87417 

Dear Mr. and Mrs. Walker: 

In my letter of January 31, 1986, I reported to you the results of laboratory 
analysis of your well water. The sample obtained on December 5, 1985, contained 
9 parts per billion (ppb) of 1,2-dichloroethane. Your well was resampled by 
Mr. Len Murray, of EID's Farmington Field Office, on February 10, 1986. This 
sample contained 2 ppb of 1,2-dichloroethane; a copy of the analysis is enclosed. 
The results confirm the presence of 1,2-dichloroethane in your well water, 
but only at low levels. 

The results are cause for concern, but not alarm. The New Mexico Water Quality 
Control Commission has adopted a state ground water standard of 10 ppb 
1,2-dichloroethane. The USEPA, however, recommends a maximum concentration 
of zero in public water supplies that serve 15 or more people. This recommendation 
is made because 1,2-dichloroethane has been shown to cause cancer in laboratory 
animals, but there is not sufficient evidence of carcinogenicity in humans. 
At the low levels observed in your well water, 1,2-dichloroethane probably 
does not present an immediate threat to human health. Nevertheless, prolonged 
exposure to this chemical should be avoided, at least until laboratory research 
identifies a safe level for human consumption. 

To be on the safe side, you should consider finding another source of water 
for your household. If i t is possible to do so, I recommend that you tie into 
the public water supply provided by the Lower Valley Water Users Association. 
Alternatively you may wish to purchase an activated carbon f i l t e r system to 
remove 1,2-dichloroethane from your well water. Such a system would require 
careful maintenance. Bottled water is another option. 

The source of the apparent ground water contamination is s t i l l under investigation 
by the EID. If you decide to stop using your well, please do not take any 
steps to plug or seal i t . If i t is left serviceable i t can be useful for monitoring 
purposes. 

E Q U A L O P P O R T U N I T Y E M P L O Y E R 



I would be happy to discuss this matter with you. If you have any questions 
at a l l , please feel free to telephone me at 827-2898, or the Farmington EID 
office at 327-9851. 

Sincerely, 

Steven J. XarW / 
Water Resource Speciali/st 
Ground Water/Hazardous'Waste Bureau 

SJC/ps 

cc: David Tomko, EID Farmington 
Dr. Mi 11icent Eidson, Environmental Epidemiologist, Santa Fe 
David G. Boyer, Oil Conservation Division, Santa Fe 
Stuart Castle, EID Water Supply Section, Santa Fe 
Gerald Fontenot, Field Response Section, USEPA, Dallas 
Len Pardee, Public Water Supply Section, USEPA, Dallas 



REPORT TO: 
. . U i _ 

Ao, A< 

LABORATORY 

LAB NUMBER 

SLD Users Code No. Zl^OQ 
ALL CONTAINERS MUCH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

, CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Hater 0 Soil • Other 

Water Supply and/or Code No. 

City & County #',rM.OAjcL 

Collected (date & time) 2 , - / 0 - j ( n } f>Qt?/) l s < By (name) l e ^ j Mu^rtKy 

pH= ; Conductivity= umho/cm at °C; Chlorine Residual=_ 

Dissolved Oxygen3 mg/l; Al kal inity= Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that 1 witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory rV-rOiAjh)r" 
THIS FORM ACCOMPANIES 2- septum vials with teflon-lined discs identified as: 
specimen \ -rf- ; duplicate hsg ; triplicate ; blank(s)_ 
and amber glass jug(s) with tef 
and _ 
Containers are mari-.ea as follows to indicate preservation (circle): 
N P j — N o preservation; sample stored at room temperature (~20°C). 
'?MC£p Sample stored in an ice bath. 
r^fla^O^' Sample preserved with 3 mg Na203S,,/40 m l and stored at room temperature. 

amber glass jug(s) with tef1on-1ined cap(s) identified as 
other container(s) (describe) identified as 

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 tlvfs^block are correct. 

. Seal(s) Intact: $4pD No • 

I (we) certify that this sample was transferred from 

at (location) 

3? 

'§S. 

(date & time) 

Disposition of Sample 

Signatured) 

to 

on 

and that the statements in th is £ lod$^ re correct . 

. Seal(s) In tac t : YesD ' No • 



RNRLYSES REQUESTED 
'LEASE CHECK TIIE APPROPRIATE BOXES BELOW TO INDICATE 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS 

LRB. Ncf\: ORG-
THE TYPE OF ANALYTICAL 
SUSPECTED OR REQUIRED, 

SCREENS 

Ui 
> 
S3 
ti 

rr 

n 
ti 

w 
M 
H 
& 

PURGERBLE 
SCREENS 

Q
U

A
L

IT
A

T
IV

E
 I—W 1 

B 
ti 
% 
cr 

EXTRnCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACTD HERBICIDES 
GAS CHROMATOGRAPH7MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORCAN0PUOSP1IATE PESTICIDES 

POLY CHLORINATED BTPIIENYLS (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: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND 

* DETECTION LIMIT 

CPPBD 

REMARKS: -H-ML 

Yes NO 
CERTIFICATE OF ANALYTICAL PERSONNEL 
. Seal(s) broken by: date: Seal(s) Intact; 

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 in this block and the analytical data 
on this page accurately r e f l e c t the analytical results for t\yL? sample. ' / -
Date(s) of analysis '-PL/ IX*/ # C • Analyst's signature -.^/^^A^A^/ 
I c e r t i f y that I have reviewed and concur with the analytical results f o i 
with the statements i n this block. Reviewers signature: 

)r t\-Qk samp] e and 



Lab Number: 30*-! 
Date Submitted: 

By: QcyJlUi J (U4jA<ijb^ 

Sample 

Date Analyzed:_ 

Reviewed By: 

Date Reported 

Element 

Aluminum 

Barium 

Beryliura 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

I r o n 

Lead 

Magnesium 

Manganese 

Molybdenum 

Ni c k e l 

S i l i c o n 

S i l v e r 

Strontium 

Ti n 

Vanadium 

Zinc 

Arsenic 

Selenium 

Mercury 

ICAP VALUE(MG/L) 

<o.| 

]J0i 

<o\ 

in-
M L 

A0\ 

i l l 
<o.\ 

*0\ 

AA VALUE(MG/L) 



REPORT TO: CARY/RAWLINGS -- NMEID 
GW/HW Bureau ERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 

LAB0RAT0RY_ 

LAWUMBER 
55- '211 

SLD Users Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
SoiljE^ Other Sample Type: Water • 

Watec-Supply and/or Code-Ne* # S g / Z O S /AT £ 
City & County 
Collected (date & t i m e ) / y / r / f e r / f r ? r Y By (name) / 3 / W 

pH= ; Conduct iv i ty= umho/cm at °C; Chlorine Residue 1= . 

Dissolved Oxygen= 

_umho/cm at 

m g / l ; A l ka l i n i t y= 

C; Chlorine Residue!^ 

Flow Rate= 
Sampling Locat ion, Methods & Remarks ( i . e . odors e t c . ) 

I c e r t i f y that the statements in t h i s block accu^at 
analyses, observations and a c t i v i t i e s . Signed 

re f lec t / j the resul ts of my f i e l d e re^u' 

I c e r t i f y that I witnessed these f i e l d analyses, observations and a c t i v ^ i e s and concur 
with the statements in t h i s block. Signed 

Method of Shipment to Laboratory / /C?J~~* * / 

THIS FORM ACCOMPANIES septum v i a l s / w i t h t e f l o n - l i ined discs i d e n t i f i e d as: 
specimen dupl icate ; t r i p l i c a t e ; blank(s) 
and amber glass j ug (s ) wi th te f lon-1 ined cap(s) i d e n t i f i e d as 
and o^p other conta iner (s ) (describe) <$?>-v i ^ h / ) - i d e n t i f i e d a s ^ S V ^ C ^ / ; - ^ ^ ' 
Containers are marked as fo l lows to indicate^t f reservat ion ( c i r c l e ) : 
K E ^ . . No preserva t ion ; sample stored at room temperature (-20°C). 

<C:TMCE_L . Sample stored in an ice bath. 
l2^3^2: SamP"!e Preserved with 3 mg r̂ O-̂ /AO ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from STgveA/ J„ cV}£\/ 

'/t?me^j Le*^ at (location) SLb 

to 

on 

(date a t ime) / i / z ^ / ^ i 

Disposi t ion of Samp/le 

Signature(s) Xi7J 

/ / c~7 

•ft-

and that the statements in this block are correct. 

./Spal(s) Intact: Yesj^f No • 

I (we) certify that this sample Ws transferred from 

at (location) 

(date & time) 

Disposition of Sample_ 

Sicnature(s) 

to 

on 

and that the stateme^gs,in th i s block are co r rec t . 

A c ^ e a l ( s f % t a c t : Y e s D No • 

iiL. 
ft ' C ->\ 



RNRLYSES REQUESTE 
PLEASE CHECK THE APPROPRI 
REQUIRED 

LRB 
T Y P E 

ORG- /X// 
BOXES BELOW TO INDICATE THE TTTE OF ANALYTICAL SCREENS 

WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

> 

< 

> 

< 

3 

PURGERBLE 

SCREENS 

> 

S3 

3 
C 

< 

< 
C 

EXTRRCTRBLE 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON SCREEN 

CHLORINATED HYDROCARBON PESTICIDES 

7* :KLORO?HENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE ? ES TICIDI5 
2>A POLY CHLORINATED BI PHENYLS (PCB's) 

2C POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

J. 

REMARKS : 

RNflLYTICRL RESULTS 

COMPOUND COMPOUND CPPB3 
•/ZtsfT~1j.yi-&*)eS s>th .-V/Qgr- <e x.~r "-deft 

ha Icn 

O A A - ^ L ; ; dr •- -m^v? ^ . ^ ^ ^ 4 I * DETECTION L I M I T 
REMRRKS: 

JJZ djL. 

' CERTIFICATE OF ANALYTICAL PERSONNEL / K ~ 71 ' 
Seal(s) Intact: Yes ^ NO . Seal(s) broken by: f j M f i b ^ ̂ ..<p^ J z ^ . date: t / y / f f . 
I c e r t i f y t h a t I f o l l o w e d s tandard l a b o r a t o r y procedures cn h a n d l i n g and ana lys i s .'or tn i s ' 
sample unless o therwise noted and t h a t the statements i n t h i s b l o c k and the a n a l y t i c a l cat 
on t h i s page a c c u r a t e l y r e f l e c t the. a n a l y t i c a l r e s u l t s f o r this,-.sample 
Date(s) of a n a l y s i s : / / f / s £ t/lcfoU/Jg, A n a l y s t ' s s i g n a t u r e : J A t ^ M , r / ^ 5 A ^ ^ A 
I c e r t i r y cnat i have/reviewec a n £ ' concur w i t h the a n a l y t i c a l r e s u l t s , f o r t / f i s s&mVie arc i 

the s tatements i n t h i s b l o c k . Reviewers s i g n a t u r e : j - ' - • — -



l l l l TONEY ANAYA 
GOVERNOR 

if 

STATE OF NEW MEXICO 

• E N I S E D. F O R T 
D I R E C T O R 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fs, Naw Mexico 87504-0968 

(SOS) 984-0020 

February 10, 1986 

M E M O R A N D U M 

TO: David G. Boyer 
Oil Conservation Division 

FROM: Steven J. Cary, WRS I I I • . y ' 
GW/HWB CERCLA Program -

SUBJECT: CARIBOU - FOUR CORNERS RERFINERY, KIRTLAND 

The attached information should apprise you of our recent activity 
at the above site. Outstanding sample results will be forwarded 
to you as they become available. 

SJC:dlr 

Attachment 

E Q U A L O P P O R T U N I T Y E M P L O Y E R 







REPORT TO: 

' ™vntMj,?22. 

CARY/RAWLINGS — NMEID 

GW/HW Bureau - ^ f r ERCLA Section 

P.O.Box 968 

LABORATORY^ 

DUMBER LA 

Santa Fe, NM 87504-0968 85- 1215 -fi-
AD Users Code Uo. 53400 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

-i teter-$up&y-M^or Code Na. ^ Q ^ y } ^ ^ S ^ / ^ C T / . 7 / t ) 
City & County Ĉ P * P • r -' * <̂ 

Sample Type: WaterB 
CERTIFICATE OF FIELD PERSONNEL 

Soil • Other 

Collected (date & time' 

pH= ; Conductivity= 

e ) / J c / r / p < r ) 7 / r \ By (namej I C U / / A 

_umho/cm at 

m g / l ; A l k a l i n i t y = 

'C; Chlorine Residual= 

f r n — 

Dissolved Oxygen= 
Sampling Location, Methods & Remarks (i.e. odors etc.} 

Flow Rate= 

1 certify that the statements in this block a C C ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ f ^ 
analyses, observations and a c t i v i t i e s . Signed 
1 certify that I witnessed these field analyse 
with the statements in this block. Signed ^ 

isy^oose^Yat/^ns and a c t i v i t i e s and concur 

u Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES septum v ia l s wi th " te f l on - l i ned d i s t s i d e n t i f i e d as 
specimen ; dupl icate ; t r i p l i c a t e ; blank(s) _ 
and / amber glass j ug (s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d a s ^ X V ^ 0 1 ^ 
and other conta iner (s) (describe) i d e n t i f i e d as 
£04^&ainers are marked as fo l lows to ind icate preservat ion ( c i r c l e ) : 

H p ^~~>. No preservat ion ; sample stored at room temperature (~20°C). 
P-ICS 

<a 2 0 3 S 2 : 
Sample stored in an ice bath. 
Sample preserved wi th 3 mg Na^O^S^/AO ml and stored, at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from <J^Vl3TJ -X C/f-e 

at (location) Sub 

to 

on 

(date & time) / 2 / / o / p . f / 

Disposi t ion of Sample 

Signature(s) 

and tha t the statements in t h i s block are co r rec t . 

. S>al(s) I n t a c t : Y e s ^ " No • 

I (we) certify that this sample was transferred from 

- . at (location) 
to 

on 
(date & time) 

Disposition of Sample_ 

Sianature(s) 

and that the statements in this block are correct. 

• Seal(s) Intact: ^^H^jy^ 

7 y 

< ^ 



RNRLYSES REQUESTER 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOU* 

LRB04o . : ORG- \IAS RNRLYSES REQUESTER 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOU* 

JIE THE TYPE OF ANALYTICAL SCREENS 
fDS SUSPECTED OR REQUIRED. 
_ u — — 

w 
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S3 
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rr Q
U
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T
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T

IV
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PURGERBLE 

SCREENS 

> 
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Cf Q
U

A
N

T
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A
T

IV
 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
.AROMATIC HYDROCARBON SCREEN X CHLORINATED HYDRGCA.RBON PESTICIDES 1 

1 
1 

KALOCtK-ATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES ! 
GAS CHROMATOGRAPH/MASS SPECTROMETER j | HYDROCARBON FJEL SCREE!': j 

I ! ORGANOPHOSPHATE PESTICIDE I j 

X POLYCHLORINATED BIPRENYLS (PCB's) j 
POLYNUCLEAR AROMATIC HYDROCARBONS 1 

1 TRIAZINE HERBICIDES i 

i 
i 

1 

S P E C I F I C COMPOUNDS SPECIFIC COMPOUNDS 

! 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

l 

* DETECTION L IMIT 
REMRRKS: j 
_ ___—} 

CERTIFICATE OF ANALYTICAL PERSONNEL j 
Seal(s) I n t a c t : Yes .^Tfo . Seal(s) broken by: V, ̂ . ^ ^ ' I date: \ t / h / t c 
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 an 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 t h i s sample. 
Date(s) of analysis ^ / j Q ^ . Analyst's signature: ^ f> (1 j 
I c e r t i f y that I have reviewed and concur with the analytics'!, results i b r this sample and i 
with the statements i n this block. Reviewers signature: ~ /̂C hy,^->//.'.,.^ I 



REPORT TO: 

, .1 I. 

C.-.RY/ RAivLINGS —NMEID 

GW/HW Bureau - " E R C L A Sectior 

P.O.Box 968 

Santa Fe, NM 87504-0968 
85- 1202 X 

LABQRATORY_ 

LABNUMBER 

SLD Users Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water Soil • Other-

Water Supply pnri/nr Cnrfp.No. *^c^rr^b ^ <c^^ 
City h County ^ c y ^ j>^<u . _ A^J/yln *=> ̂ cv , f a z - w , ^ 
Collected (date & t i m e ) / ^ / ^ / f ^ T // r r By (name 
pH= ~ : Conductivity= umho/cm at C; Chlorine idual= 

_mg/l; Alkalinity= Dissolved Oxygen- ' _ 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

Flow Rate= 

I c e r t i f y tnat the statements in th i s block a c c u r a t e ^ r e f l e c t ^ h e r ^ u l t s of my f i e l d 
analyses, observations and activities. Signed i ^ ^ c / / r / ^ ^ W ^ l ~ p 
1 certify that I witnessed tnese field analysas^obser^atio!^ and activities and concur 
with the statements in this block. Signed AJit^f\~^ I UU/n 

Method of Shipment to Laboratory 
THI-S FORM ACCOMPANIES septum v i 
specimen / ; dup"! icate 
and 
and 

<4y —L 
a 1 © 'wi th t e f l o n - l i i 

ined discs i d e n t i f i e d as: 
; t r i p l i c a t e ; blank(s) 

anther glass j ug (s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d as 
other conta iner (s ) (describe) i d e n t i f i e d as 

iners are marRed as fo l lows to indicate preservat ion ( c i r c l e ) : 
„ , — No preservat ion; sample stored a t room temperature (~20 eC). 
P-ICEj^ Sample stored in an ice bath. 
P^Na^O^S^: Sample preserved with 3 mg Na^O-jS^MO ml and stored at room temperature. 

CERT 1FICATE(S) OF SAMPLE RECEIPT 
I (we) c e r t i f y that t h i s sample was t rans fe r red from S f f i / c V J . O f f / ? 

f^t^- j <s.y- e i - ^ at ( l oca t ion ) S u b 

to 

on 

date & time) i L / / Q / / / o / c—and that the statements in th i s block are cor rec t . 

Disposit ion of Sargple \ . Se^l(s) In tac t - YesJZT No • 

Siqnature(s) yPmWT\ v ChiA /C J^?a., 

I (we) c e r t i f y that th i s sample was t rans fe r red from 

at ( l oca t ion ) 
to 
on 

(cite 6 time) 
Disposition of Sample_ 
Sicn5ture(s) 

and that the statements in this block are correct. 
Y< Seal (s) I r t t £ # : Yes • No • 

to 
£>7 



RNRLYSES REQUESTER 
PLEASE CHECK THE APPROPRIATE 
REQUIRED 

LRBj^lo.: ORG-/20Z-
BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 

WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES i 

r HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES ! 
: >»' ' ' i . 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN i 

! " ORGANOPHOSPHATE PESTICIDES j 

! ! POLY CHLORINATED BIPKE.'YLS (PCB's) 

1 ' I POLYNUCLEAR AROMATIC HYDROCARBONS 

! i ! TRIAZINE HERBICIDES 
i | ! 

i 

| S P E C I F I C COMPOUNDS ! S P E C I F I C COMPOUNDS 
i 
1 I 
i" i 1 

i I I 

I 1 i 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

* DETECTION L IMIT 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes Y NO . Seal(s) brc 
I c e r t i f y that I followed standard laboratc 

broken by :. 
:ory pro< 

date:/2.-/2~<Pr— 

. v.,... - *w^---«>.w — - ^w-w^w^w^.. r .v^-cures on nanartTng 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 thds^sample. 
Date is) of analysis rfZ. • Analyst's signature'^^rjj^_^ ^ 

I nave reviewed an: 
the statements i n this block, 

concur with 
Re\ 

resul ts .ui wiLii che analyt^S^A, :ebuj.ib IO?I 

viewers signature: -X',. flO/>^,/^l 
f t n i s •pie anc 



REPORT TO: 
LL. 

H 

CARY/RAWLINGS — NMEID LAB0RAT0RY_ 

GW/HW Bureau -̂ ÊRCLA Section LAiftjMBER 
P - ° - B o x 968 8 5 . 1 2 1 2 _ C 

Santa Fe, NM 87504-0968 - , • 
SLD Users Code No. 53400 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

_ CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water Li .Soil.2^ Other_ 

âte. Supply and/or-Sede-fhr. ^ S a ^ p h t f c^C/^OS"//CC 
County C=L,->/hryc^ Xe^^e>y ^ 

Collected (date & time)A^O/kC / / ^ C By (nafte) S.CZry AtfKa^Jrjyc 

pH= —- ; Conductivity= umho/cm at — "C; Chlorine Residual-

Dissol ved Qxygen= mg/l; Alkalinity= -—. ; Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etcT) • 

o 

I c e r t i f y that the statements in th i s block accur^atel^ r e f l e c t t 
analyses, observations and a c t i v i t i e s . Signed 
I c e r t i f y that I witnessed these f i e l d analyse^LObi|>rvat/%is and act iy i t ips" and concur 
with the statements in t h i s block. Signed 

Method of Shipment to Laboratory /7c 
jTHIS FORM ACCOMPANIES septum v ia ls "with t e f l o n - l i n e d discs i d e n t i f i e d as 
[specimen ; dupl icate ; t r i p l i c a t e ; blank(s) 
ja nd amoer glass j ug (s ) wi th tef lon-1ined_cap(s) i d e n t i f i e d as 
~nrl- ~<=2._ other containers) (describe) * c 

pce&ervation ( c i r c l e ) 
:nd = 2 other c o n t a i n e r s ) (describe) c ^ y c W a i d e n t i f i e d a s ^ r / ^ r ^ " / / ^ " ^ 

ia iners are marked c.s fo l lows to i nd i c ate ptfeservat i on (c i rc 1 e ) : 
No preservat ion ; sample stored a t room-temperature (~20 C) 

< 4 P - I C L ^ Sample stored in an ice bath. 
P-Na^O,^: Sample preserved with 3 mg r ^ O ^ M O ml and stored at room temperature. 

CERTIFICATE^) OF SAMPLE RECEIPT " 
I (we) c e r t i f y that t h i s sample was t rans fer red from STZTVtfTV -J- CfHty to 

r~n ^ <ZT- L e-<—1 at ( l oca t ion ) on 

(date & time*/ l l / f p / f r / / / 3 and that the statements in th i s block are co r rec t . 

Disposit ion of S a m P| |e s. • SspHs) I n tac t : YesJSf No • . 

S i gnature (s) j M m ~ [ _ & U J A > 7 y ,„ 

I (we) c e r t i f y that this^sample wars t rans fer red from to 

at ( l oca t ion ) ^ on 

(date & time) and that the statements in th i s bl^ock a^r-^correct 

Disposit ion of Sample . Seal(s) r%£act: ^ e s • ^ o • 

S<cn,tUr«(s) A . * 
— % , % , . % , 



ANALYSES REQUESTE 
PLEASE CHECK THE APPROPRI 
REQUIRED 

L A B feJo . : 0 R G - / 2 / 2 -
BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 

WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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SCREENS 
.ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN K CHLORINATED HYDROCARBON PESTICIDES 1 
HALOGENATED HYDROCARBON SCREEN CKLOROPHENOXY ACID HERBICIDES 

' GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN i 
1 1 ORGANO?H0SPHATE PESTICIDES 

K I POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

! ! ! TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

RNflLYTICRL RESULTS 

COMPOUND COMPOUND CPPB] 
\ V % 

/7r/> ti c he/ty /ar/inn , nc r<?£ 

'' Jia.Lot'na.t-p.oi Jh,dr/>rarh/> ft 

1 ^ ' 1 
i 

I * DETECTION L I M I T 

REMRRKS; 

is corpse-& <>>£ 7£^^JJ^</-feeaAq 
CERTIFICATE OF ANALYTICAL PERSONNEL 

j Seal(s) I n t a c t : Yes f NO . Seal(s) broken b y j / \ (SRUr- reM date: 
t i f y chat I followed standard labcratory procedures on handling and analysis or this 

:nerw:.se note; mc tnat tne statement :his block and the anaIvtics I dat; 
accuratelv r e f l e c t the analvt: results f c r t h i s sarj^le. 

^alysis: / / g - / ^ ,/„/f£/Mfofrzl?sz ' s signature : ^ , M , / U ^ A 
• I nave reviewec anc'tor.tur with the analytical results fcr this a£-p leiand \ 

signature:^-; r h e ^ j ^ L i , ^ _ i v i t h the statarer.ts i n this block. reviewers s: 



REPORT TO: 

.1 I, 
CARY/RAWLINGS — NMEID 

GW/HW Bureau -^PERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 85 

LAB0RAT0RY_ 

LAWWMBER 

85- 1203 -C 
j Users Code No. 53400 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD P E R S O N N E L I 
Sample Type: W a t e r f Soi l • Other 

Water-Supply and/oi—Code No. 

City h County vari/,/v?kj., £<?^fs\-t?Jnzj 'Sc/j^ ^r^^Jio 

:ollected (date 8 time) ^/.CT&C /&kC By ("name) X & J . J , ^ / S . f c h 
o r . r u l . - ; . - n ~ , . i l , , i _ \ / p'H= -""^ ; Conduct iv i ty= —" umho/cm at C; Chlorine Residual 3 

Dissolved Oxygen= —- mg/l ; A l k a l i n i t y = — ; Flow Rate* — 
Semolina Locat ion, Methods & Remarks ( i . e . odors e t c . ) • 

I c e r t i f y that the statements in t h i s block accu^atel^ r e f l e c t ^ e r&sTjlts of my f i e l d I cerf.Ty that the statements in this block aco^psteT/ reflectxhe r&splt 
analyses, observations and activities. Signed nkjzzL^^d 
I certify that i witnessed these field analyses^ obser^atvcjns and activities and concur 
with the statements in this block, ^igned M\Mpi/7Qr-i j ( d>U. 

Method of Shipment to L^boratory_ J ( . . A/->—<?J V-^ 
HIS FORM ACCOMPANIES c< septum vi&Ys wi th t e f l o n - l i n e d discs i d e n t i f i e d as 

specimen f \ dupl icate / ; t r i p l i c a t e ; blank(s) 
and amber glass j ug (s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d as 
and other conta iner (s) (describe) i d e n t i f i e d as 
Containers are marsed as fo l lows to ind icate preservat ion ( c i r c l e ) : ' " 
.N'p- I^ No preservat ion : sample stored at room temperature (~20°C). 
P-ICElu^ Sample stored in an ice bath. 
P - ^ O - ^ : Sample preserved with 3 mg r ^ O - ^ M O ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) c e r t i f y tha t t h i s sample was t rans fer red from S J B U ^ J J , CA&y to 

/c <g>~Ue^ at ( l oca t ion ) S L b on 

(date & time) / . L / / c / p j / S ~ and that the statements in t h i s block are cor rec t . 

Disposi t ion of Sample . ^ea l ( s ) I n tac t : YesJ2J No • 

Sianature(s) M i W F C \ ., (%M / 

(we) certify that this sample /Was transferred from to 
_ 

at (location) o n 

(date S time) and that the statements in/^-nis bl^c^are correct 

Disoosition of Sample . Se&Rs) Inta^tc Yes • No • 
' /On 

Sicneture(s) S r , % 



RNRLYSES REQUESTER LRB.#lo.; 0RG-{2~D2 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

2£ .AROMATIC HYDROCARBON SCREEN 
HALOGEN AT ED HYDROCARBON SCREEN 

CHLORINATED HYDROCARBON PESTICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER 
CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPRENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND CPPB] COMPOUND CPPB] 

' 7 « 

ft) 7)£TFJTJTIM(LIMIT 
* DETECTION LIMIT 

REMRRKS: 

Seal(s) I n t a c t : Yes \ NO 
CERTIFICATE OF ANALYTICAL PERSONNEL 

Seal(s) broken byjjC 
I c e r t i f y that I followed standard laboratory procedures on h^rfdling and analysis of this 
sample unless otherwise noted and that the statements i n this block and the an 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 f o r t h i s .s^niple. 
Date(s) of analysis : f2 - ''12. ^ 8 ^ " Analyst's signature: '^Dr~^ ' v 

I c e r t i f y that I have reviewed and concur with the analytic* 
with the statements i n this block. Reviewers s signature: 



REPORT TO: 
— J - l i 

_ _ . .(I 

CARY/RAWLINGS — NMEID 

GW/HW Bureau -^CERCLA Section 

P.O.Box 968 

LAB0RAT0RY_ 

LA^UMBER 

Santa Fe, NM 87504-0968 85-1199 - r 
Users Code No. 53400 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CATE OF FIELD PERSONNEL 
Other Sample Type: Water • 

'tetzT^twv^ry-VMi/or C o d e ^ W ^ - ^ ^ / c ^ O . V / ^ ? , / C — v S ^ w ? ( g ^ 

City & County C S / V / W , j ^ ^ ^ y , , ̂  / / / / / 

Collected (date & time) / ^ / c / f - r , ^ ^ r By (name) SS&vu /•W.MY^yT^^ 

-U= • r n n H n r t i u i t u r nmhn/rm at Chi OH ne IfeS idua 1 = ' ^ pH= — - ; Conduc t i v i t y 3 

Dissolved Oxygen= 

jjmho/cm at 

mg/l ; A l ka l i n i t y= Flow Rate= 
Sampling Locat ion, Methods & Remarks ( i . e . odors e t c . ) 

T V O / O ^ <dr>Aj<r\<^s2pz, cz///f^_L_ ltO*Zj{ b v u - G r c i ^ q o\ -SV/<S. 

AT. 

I c e r t i f y that the statements in th i s block accur^te>/_ref],eyjt JLK̂  resul ts of my f i e l d 
analyses, observations and a c t i v i t i e s . Signed / K u ' A n , 
I c e r t i f y that I witnessed these f i e l d a n a l y s e s ^ 
with the statements in t h i s block. Sig/ied 

Method of Shipment to Laboratory •JSiy rptn^J 
"HIS FORM ACCOMPANIES^? septum v i a l s / w i t h t e f l o n - l i n e d d i s c s / i d e n t i f i e d as 
specimen / ; dup l ica te / ; t r i p l i c a t e ; blank(s' 
and amber glass j u g ( s ) w i th t e f l o n - l i n e d cap(s) i d e n t i f i e d as_ 
and other container(s) (describe) identified as 
L&pxciners are marked as follows to indicate preservation (circle): 
>'P̂ L=. No preservation; sample stored at room temperature (~20°C). 

Sample stored in an ice bath. 
r^lTa^O-^: Sample preserved with 3 mg Nâ Ô /AO ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from S/FUEA; J r CA/?/ 

O , ,£ 

'JC a * ( loca t ion) Sl.£> 

(date & time) / V / * / / S~ J/-'d y ^ and that the statements in this block are correct. 

Disposition of Sample 

Signature(s) .j£kiAHA 

to 

on 

SeaT(s) In tac t - Y e s ^ No • 

I (we) c e r t i f y that this^sample was t ransferred from 

at ( loca t ion) 
to 
on 

(date 6 time) 

Disposition of Sample_ 
3icicture(s) 

and that the statements in this block are correct. 
Seal (s) ̂ /rtfatft,:, (s) U&$t f: Yes • No • 



RNRLYSES R E Q U E S T E R 
FLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUh 

LRB.#Jo. : ORG- / 11^1 RNRLYSES R E Q U E S T E R 
FLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUh 

JE THE TYPE OF ANALYTICAL SCREENS 
[DS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCAR30NS 

X AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 

K HALOCEKATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
\ ^ \ GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

! * i ORGANOPHOSPHATE PESTICIDES 

1 POLYCHLORINATED BIPHENYLS (PCB's) 

1 POLYNUCLEAR AROMATIC HYDROCARBONS 

* i 1 TRLAZLNE HERBICIDES 
! ! r i 1 
I 
j j SPECIFIC COMPOUNDS S P E C I F I C COMPOUNDS 

1 i i 
! i ! i 

! i 1 | 

i i j 
REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

JflSb 
1030 &S£T£cni>hl LIMIT 

* DETECTION LIMIT 
REHRRKS r^c. 

CERTIFICATE OF ANALYTIC^ 
Seal(s) broken by:. dace i Seal(s) Intact: " 

i I c e r t i f y that I followed standard laboratory procedures on h a i l i n g and analysis of this 
! sa-ple unless otherwise noted and that the statenfents i n t h i s block and the analvtical data 
cn tr.is page accurately r e f l e c t the ana l y t i c a l results f o r t h i s sample. 
Da: - of analysis : /̂ -/*~/2 ̂ P<7&^vv^p)Analyst ' s signature 
I t = r e i f y mat I have reviewed fend concur with the a n a l y t i 
with the statements i n t h i s block. Reviewers signature: 

-.results y t ^ ^ t h i : sample ana 



REPORT TO: 

K * 

T r — 

CA?Y/RA'VLI!;GS — NKEID 

Grt/Hvv Bureau 

F.C.Box 96S 

ERCLA Section 

Santa Fe, NK 87504-0968 85-1191 -C 
SLD Users Code No. 53400 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAM=_E" 

! CERTIFICATE OF FIELD PERSONNEL 
[Sample Type: Water>K( Soi l • Other 

/ . - T Q - ^;fpp]y r i d / o r Code No. ^ j ^ « - r ^ 7 < j C - T 4 4 . 

jCity I County S i t (9 PL^A ' 

Col lecte (date & time) t x / j / j - S ^vfi?0 By (name)s S.C^ /^^LJ^T^. 

; Conduct!vity- umho/cm 

_mg/l ; Al ka 1 i n i t y= Dissolved Oxygen= 
Sampling Locat ion. Methods & Remarks ( i . e . odors e t c . ) 

!C ; Chior i ne Residuel-

: Flow Rate5 

r-

I certify thet the statements in this block accurate, 
analyses, observations and activities. Signed 
1 certify that I witnessed these field analy 
with tne'statements in this block. Sianeo 

S£z! 

r e t j e ^ t >f?e r ese t s c,r my t i e 

vcu/o/ns ana a c t i v i t i e s arc con; 

Method of Shipment t c Laboratory / > a W 
THIS FORM ACCOMPANIES septum v i a l ? ' w i t h t e f l o n - L i 

/ ; duplicate J_ 
nec ciscs icentiriec as: 

: triplicate ; blank(s) specimen ^ _ 
enc amber glass j u g ( s ) w i th te f lon-1 ined cap(s) i d e n t i f i e d as 
end other con ta ine r (s ) (describe) ; i d e n t i f i e d as 

iners are marked as fo l lows to ind icate preservat ion ( c i r c l e ) 
^ ' ^ ^ S ) N o P reserva t ion ; sample stored a t room temperature (~20CC). 
z l£I^< Sample stored in an ice bath. 

P-Na„0-,S„: Sample preserved wi th 3 mg Na o0-,S o/A0 ml and stored at room temoereture. 
C 0 c C J C 

CERTIFICATE(S)OF SAMPLE RECEIPT • 
I (we) certify that this sample was transferred from STETV^"7^ J, CA£\j 

— Ji 
(date & t i'me) / -%-//o/y j - f / r \ J and thet the statements i r t h i s block are co r rec t . 

Disposi t ion of Sample 

Sionature(s) 

Se^l(s) Intact:, Yes]*! No • 

I (we) certify that this sample was transferred from 

at (location) 
to 
on 

(oate 6 time, ;nd that the statements in t h i s block a'-e c c 

p o s i t i o n of Sample Seal(s) I n t e c t ^ Y e s • Nc • 

4-



RNRL.YSES REQUESTED^ L R B ^ i o . t ORG- / / 9 / 
PLEASE CHECK THE APPROPRI/W BOXES BELOW TO INDICATE ihh TWL OF ANALYTICAL SOFZENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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• SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
ARCMA.TIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON 0IS~ICO-L 

j HALGGrNA.ED HYDROCARBON SCREEN 1 CHLOROPHENCXY AGIO HERE". CODES 
rnrsQ GAS CriR0MA70C-RA?H/MASS SPECTROMETER I ! ! HYDROCARBON "HJEL c " : ' : ' r ! 

j | | j j j 0RGAN0?HCS?RA7E PIS—i ~r 

1 i 1 j | POLY CHLORINATED BIPKENYLS (PCB's) 

! i 1 | POLYNUCLEAR AROMATIC H™-?:CARBONS 

ma 
SPECIFIC COMPOUNDS 

— * 

SPECIFIC COMPOUNDS 

REMARKS 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

list Is>. J^(A<7, yf^6^UPJlPu\ 
i 

1 
i 
i 

* DETECTION L I M I T j / 

Seal(s) Intact V 

CERTIFICATE OF ANALYTICAL PERSOI^EL 
.2C N 0 • Seal(s) broken bv : J f f l ^ h L 

ry t.-.at . :c 
unless ether -

ve-: stancarc lasers tcrv trcc^ecures on r.anci^r.c anc anaivsis tnis 
d a r e : / z y / ^ , r 

:ec anc :ne statements m tn i s D.C-CS anc " c t t t a f c c« 

r ._s zc~tz c c : ; . c v t r^ect tr.e ana^v-ical resul ts ror 
: : <=. _ > i _ s 7/ fw.f ix" ' =. r F. c: 

arerents 
.£•.:;: anc cc 
.s block. : "levers s isnature: 

tn is sa~.e 



REPORT TO: 
, .1 I, 

CARY/RAWLINGS — NMEID 

GW/HW Bureau 

P.O.Box 968 

ERCLA Section 

LAB0RAT0RY_ 

LAHIUMBER 

Santa Fe, NM 87504-0968 85- 1200 
SLD Users Code No. 53400 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLtU'IVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water^BJ Soi l • Other 

Watgr-Supply ond/or Code M o . S c ^ - ^ ^ ^ ^ 5 7 / ^ 0 S T / A T T ^ 

City & County C^^rrfa*z^\ 

:ollected (date & time) /£. 

pH-

' z / l y r f r Z / / 7 < P By (name) < Q 

Conduct iv i ty= — umho/cm at — 

Dissolved Oxygen= _mg/l : A lka l in i t y= 
' i . e . 

'C; Chlorine Residual= 

Flow Rate= ~ 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements in this block 
analyses, observations and activities. Signed 
I certify that I witnessed these field analy 
with the statements in this block. Signed 

of my f i e l d 

t ies ana concur 

Method of Shipment to Laboratory cjj^/ f^s?Ll=/ ^ 
THIS FORM ACCOMPANIES septum viaLV? wi th t e f l o n - l i n e d dVscs i d e n t i f i e d as: 

1 ; duplicate [_ t r i pi ica te specimen 
and amber glass j ug (s ) w i th t e f l o n - l i n e d cap(s) i d e n t i f i e d as 
and 

; blank(s) 

other container(s) (describe) identified as 
ainers are marked as follows to indicate preservation (circle):"' 

No preservation; sample stored at room temperature (~-20e'C). 
Sample stored in an ice bath. 

0̂,S2*. Sample preserved with 3 mg f̂ O-̂ /AO ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from S7751/TA/ -j, tJ\fc 

^ i"ne- e^Ui., at (location) SL)) 
to 

on 
(date & time) ; ^ / / s ' o \ — and that the statements in this block are correct. 

Disposition of Sample r .^Seal(s) Intact: Yesjxf No • . 

Signature(s) -^^MH/WT I > 

I (we) certify that this sample'was transferred from 

at (location) 
to 
on 

(date & time) 
Disposition of Sample_ 
Sionature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD No • . 

fs 



RNRLYSES REQUESTER LRB . fr i t ORG- fZ^ro 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

X AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON.PESTICIDES 

K HALOGENA'TED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPHOSPHATE PESTICIDES I 

POLYCHLORINATED BIPKENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

i 
1 TRIAZINE HERBICIDES 
1 
t 

S P E C I F I C COMPOUNDS SPECIFIC COMPOUNDS | 
i 

i 

• 

RNRLYTICRL RESULTS 

COMPOUND CPPB3 COMPOUND CPPB] 
<sZ^^*-?7< yC^t.^ ^t>*^& x ^ 

7 ' 

<$> StTUsTUrU'U/Krr /O *L?74r 
* DETECTION LIMIT 3C) ^f^Jl 

REMRRKS: 

Seal(s) Intact: 
' c 

CERTIFICATE OF ANALYTICAL 
Yes X NO . Seal(s) broken by 

I certify that I followed standard laboratory pro^e^hires on harjssnTThg and analysis of this 
sample, unless otherwise noted and that the statements in this block and the analytical data 

2 
RSONNEL 

t date.-Z-V^g?— 

Analvs 
cn this page accurately reflect, the analytical results 
Date(s) of analysis -f 2r/2r~S'^> 
I certify that I have reviewed and 
with the statements in this block. 

_ _ s signature 
concur with the analy^i 

.sample 

Reviewers signature? 



REPORT TO: CARY/RAWLINGS — NMEID 
GW/HW Bureau 

P.O.Box 968 

ERCLA Section 

Santa Fe, NM 87504-05 

85-1210 -B ' 

LAB0RAT0RY_ 

LÂ fcuMBER 

^-J SLD Users Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water Ĵ f Soil • Other_ 

Wis ter Supply and/or Code " 

City & County Ccsyr 

Collected (date & time) R / T 

PH= Conductivi ty 1-

A y ^ . r\ <? V /.^VQ IK . vWfo , ^ c ^ K - r x ^ / k L ^ til H >a 

K f c / & r * By (name) S J ^ I J A . ^ ^ J L Z 

umho/cm at —--» "C; Chlorine Residual = 

_mg/l; A lka l in i t y= Dissolved Oxygen= — 
Sampling Locat ion, Methods & Remarks ( i . e . odors e t c . ) 

"C; Chlorine Residual=_ — 

Flow Rate= 

-// 

iv i ijne: 

1 c e r t i f y that the statements in t h i s block accurate 
analyses, observations and a c t i v i t i e s . Signed 
I certify that I witnessed these field a na 1 y s~elj/Jo bs ep vatT'offe and'acti 
with tne statements in this block. Signed J<M,{jH{i^J-^/[$L 

Method of Shipment to Laboratory ^ / ^ L , T 4 ^ > ^ - / 
THIS FORM ACCOMPANIES septum v i a i ^ wi th te f I c 

resul ts of my f i e l d 

es and concur 

Ton-Ttned discs i d e n t i f i e d as: 
specimen ; dupl icate ; t r i p l i c a t e ; blank(s) ' 
and / amber glass j ug (s ) w i th t e f l o n - l i n e d cap(s) i d e n t i f i e d atf^T/JZOtT / / ^ ^ 
and other conta iner(s) (describe) ; i d e n t i f i e d as 
Containers are marked as fo l lows to indicate preservat ion ( c i r c l e ) : 

No preservat ion; sample stored a t room temperature (*-20°C). 
Sample stored in an ice bath. 
Sample preserved with 3 mg Na^O-^MO ml and stored at room temperature. ^ £ 0 . ^ 2 : 

CERTIFICATE(S) OF SAMPLE RECEIPT " 
I (we) certify that this sample was transferred from srEVtrAj CAz^ 

j? /vt ^ e-v-kt^ at (location) €.llb 
to 
on 

(date & time) /LZ/c/^r / / 0 c> 

Disposi t ion of Sample 

Si 

and that the statements in t h i s block are correct . 

Seal(s) I n tac t : Yes^Kj No • 

gnature(s) t j l t t ^ \ - ^ . Cdjy ~ £ Y > 7 y w 

I (we) c e r t i f y that t h i s sampler was t rans fer red from 

at ( loca t ion) 
to 

on 
(date S time) 
Disposition of Sample 
Sicnature(s) 

and that the statements in this block are correct. 

. Seal ($£$$!££,:f ̂Yes • No • 

TK 
it 17 me 

L'Quio 



RNRLYSES REQUESTED^ 
PLEASE CHECK THE APPROPRIATT 
REQUIRED. 

LRB.#!c ORG- V̂ V_\T3 
BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 

WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

LL2 
> 

< 

ry 

> 

< 
t-

PURGERBLE 

SCREENS 

td 
> 

3 < 
C 

EXTRRCTRBLE 

SCREENS 
.ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON SCREEN 

CHLORINATED HYDROCARBON' PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREr 
ORGANOPHOSPHATE PESTICIDES 
POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIA2INE HER3ICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS : 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

o 

,v 

* DETECTION LIMIT 
REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL ~ ~ ~ 
Yes v-^NO . Seal(s) broken by: ^SU^*rlk\ dare: Vl/^^Q, 

a t I f o l l o w e d s tandard l a b o r a t o r y procedures on h a n d l i n g and ana lys i s cr t h i s 
Seal (s) I n t a c t : 
I c e r t i f y t h a t . . 
sample unless o therwise noted .and t h a t the statements i n t h i s b l o c k and the a n a l y t i c a l 
cn t h i s page a c c u r a t e l y r e f l e c t the a n a l y t i c a l r e s u l t s f o r t h i s sample. 
Date(s) of a n a l y s i s : w ^ y f c ; . A n a l y s t ' s s i g n a t u r e ^ t ^ \ A j f «c\ \ ; 
x c e r t i r y tna t I nave reviewed and concur w i t h the a n a l y t i c ^ r e s u l t s ' f,or t h i s samp le and 
w i t h t h e S t a t e m e n t s i r - t h i s h l n r k . R o v i P V P T Q t r s f t i r s : if f h -. 

data 

n 



REPOR" 

, .1 U 

-»r.' 

EHVnrOMMWT -

CARY/RAWLINGS --NMEID 

GW/HW Bureau -^ERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 

LAB0RAT0RY_ 

LAAJMBER 

85' 120§ -B 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE UUL.U. 

-.D Users Code No. 53400 
ELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water E£ Soil CTJ Other 

fply-aadZor Codp 

City & County, 

Col lected (date & t ime) ,L? k r ~ / r - C /<&/'. C By fname) 
j , ^ — - ^ ^ j . 

—-^umho/cm at -— °C; Chlorine Residual = Conduct iv i ty 1 

Dissolved Oxygen= m g / l ; A l ka l i n i t y= —-~ 
Sampling Locat ion, Methods & Remarks ( i . e . odors e t c . ) 

I c e r t i f y that the statements in t h i s block accur^Ttel/^ref 1 ept^, tf)£) r e s u l t of my f i e l d 
analyses, observations and a c t i v i t i e s . Siqned 
I certify that I witnessed these field analyse^.obs^ervat/^ns a 
•with the statements in this block. Signed y^M^Pr2' , (^dUi 

Method of Shipment to Laboratory Acs^rV \ j 
THIS FORM ACCOMPANIES septum viaQV wi th te f1on-1 i 

nd a c t i v i t " and concur 

ned discs i d e n t i f i e d as: 
; t r i p l i c a t e ; blank(s) specimen ; dup l ica te . , _ , 

and / amber glass jug(s) with teflon-lined cap(s) identified asc^C/^Ql Vo(/^ 
and other conta iner(s) (describe) ; i d e n t i f i e d as 
Gefrtai ners are mar Red as fo l lows to indicate preservat ion ( c i r c l e ) : ' " " 

No preservat ion ; sample stored at room temperature (~20 6C). 
Sample stored in an ice bath. 

5^TTa^0-S^: Sample preserved wi th 3 mg N a ^ O ^ ^ O ml and stored at room temperature. 

CERT1FICATE(S)OFSAMPLE RECEIPT 
I (we) certify that this sample was transferred from ^TFVETVJ J., CAR. 

-77 
/C ) y l <_.., &^r- W tL v . 

(date & time) i V/a/V f 

at ( loca t ion) 

to 

on 

Disposit ion of Sample 

Signature(s) XxM 

D G and that the statements in t h i s block are correct . 

. Sea^l(s) I n t a c t : Yes^J" No • 

-J-
(we) certify that this sample was transferred from 

at (location) 
to 
on 

'date 6 time, 
Disocsition of Sample_ 

S icn a tu re(s) 

and that the s t a t e m e n t £ n £ ^ i s block are cor rec t . 

. Seal(s) I n t a c t Y e s D No • 

J A N 1 ? 'Ocn 



RNRLYSES R E Q U E S T E R 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUt. 

L R B A l o . : ORG- %*z> -Yzo'n RNRLYSES R E Q U E S T E R 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUt. 

LTE THE TYPE OF ANALYTICAL SCREENS 
T>S SUSPECTED OR REQUIRED. 

> 
M 
I— 

'< 

> 
£ '< 
fc— 
i - j 

f -
Z 
< 
c 

PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
 I

T
A

T
IV

 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN X CHLORINATED HYDROCARBON* PESTICIDES 

! HALOGSKATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
j | | GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN i 

i i i ORGANOPHOSPHATE PESTICIDES 

i 1 i X POLYCHLORINATED BIPHENYLS (PCB's) 

i ! i * POLYNUCLEAR AROMATIC HYDROCARBONS 

! ! ! TRIA2INE HERBICIDES 

! 1 ! 
| 

| SPECIFIC COMPOUNDS S P E C I F I C COMPOUNDS 

1 i 
i i 1 1 i 

1 i i 

REMARKS 

RNRLYTICRL RESULTS 

COMPOUND [PPB] COMPOUND CPPB] 
VCL.V* ^ < d ^ c 5 ^ 

t-

r <-,<A'v cl, SLc^ '. S e e W A ^ v . - i 

• 
! 
i 

* DETECTION L I M I T 

REMRRKS: A, 

. 7 . 
. e ^ j V r - ^ r c - . V a. s-Vv gta_ A-o -<r-

CERTIFICATE OF AN ALYTICAL ? E RS ONNEL > 
Seal(s) broken by ' V ^ W ^ l A Sea 

I c 
s ar'' 
on 
Dat 
I c 

I( s ) I n t a c t 
e r t i f y that 
pie unless 
th i s pace a 
e(s~; of ana 

Yes L^- NO da 
lvsi's cf this 

.tt. tne state 

I followed standard laboratory procedures cn handling and analyses cr tnis 
otherwise noted and that the statements i n t h i s block and the anal y t i c a l cat; 
ccurately r e f l e c t the a n a l y t i c a l results for t h i s sample, 
l y s i s : {/. [ f ^ / V, . Analyst's signature 
I have reviewed and concur with the 

rents i n this block. Reviewers 
i l y t i 

.gnature: 
A results for- t n i s sa~tj.e a: 



REPORT TO: 
•i i. 

. il 
Drvy^o-jijEXT J 

CARY/RAWLINGS — NMEID 

GW/HW Bureau - f o ERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 85-

LAB0RAT0RY_ 

LAHUMBER 

'197 , £ rs Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECT I Vtx. ..-FERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water 0 Soi l • Other^ 

Ui Du^ub and/ui Cudc Nu. ^ < = K J ^ ^ . ^ S ^ / ^ C \ ^ / ^ ' ^ T < 

City & County C ^ ~ , J & ^ . £ J / , A < ? . r y , ^ ' / / A / 

;ollected (date & time) /£/<c/>'\i 
—f 7' 

pH= ; Conduct iv i ty= • 

M Z ? By-name 
^3-

umho/cm al 'C; Chlorine Residual= zr 
mg/l; Alkalinity= Dissolved Oxygen= 

Samplina Location, Methods & Remarks (i.e. odors etc.) 

' "" " U it ' ^ ' 
I certify that the statements in this block accur̂  
analyses, observations and activities. Signed /\ fi rl/^}>== 
I certify that I witnessed these field a n a 1 y s es J f 'ĉ exvâ  

Flow Rate= 

t 

fje resujp.s of my f i e l d 

^ion^ana a c t i v i t i e s ana concur 
with the statements in t h i s block. Signed 

Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES cx 7 septum y ia l s^w i th te fTon- l i ned discs i d e n t i f i e d as: 
specimen / ; dup l icate / ; t r i p l i c a t e ; blank(s) 
and amber glass j ug (s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d as_ 
and other conta iner (s ) (describe) i d e n t i f i e d as 

iners are marked as fo l lows to indicate preservat ion ( c i r c l e ) : " " " 
No preserva t ion ; sample stored at room temperature (~20°C). 
Sample stored in an ice bath. 

P^TTa^U-^: Sample preserved with 3 mg Na^O-^/AO ml .and stored at room temperature. 

CERT IFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from SJ^VETJ J, Cr\fe\/ 

at ( loca t ion) 

to 

on 

(date & time) l i / / o / P C / / ' o 3 <r̂ ~~ and that the statements in t h i s block are co r rec t . 

Disposit ion of Sample ^ S e a l U ) I n t a c t : , Yes^D No • 

Signature(s) . J f f i m v r \ . &UJS> "<;' 

't I (we) certify that this sample'was transferred from 

at (location) 
to 
on 

'date I time' 
Disposition of Sample 

and that the statements in t h i s block are co r rec t . 

. Seal(s) I n tac t : YesD No • 

; cna- • 'sl 

EC 2 7 1985 

UOU;D WASTE/GROUHD WATER 

S«JR.?.!LlA.iOE 



RNRLYSES REQUESTED^ L f l B A o . : ORG- / / 9 7 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

> 
M 
H 
< 

> 
£ 
< 
HJ 

H 

PURGERBLE 

SCREENS 

> 
M 
H 
< 
H 
H 

C 

< 

< 
C 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

"Z AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON SCREEN 
GAS CHROMATOGRAPH/MASS SPECTROMETER 

CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHA.TE PESTICIDES 

POLYCHLORINATED BIPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYD RO CARB CN S 

HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

1 ^Zrzi? 
* DETECTION LIMIT 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seai(s) Intact: YesX NO . Seal(s) broken by : Q ^ f ^ ^ dat 
I certify that I followed standard laboratory procedures on ha<Taling and analysis of this 
sample unless otherwise, noted and that the statements in this block and the analytical dat; 
cn this page accurately reflect the analytical results for this samulg• 
Date(s) of analysis • }2r< P** Analyst's signature: jQ^^^^ 
I certify that I hav'e reviewed and concur with the analyti 
with the statements in this block. Reviewers signature: 



^FPORT- TO: 
.11. 

Jl P 

CARY/RAWLINGSA NMEID 

GW/HW Bureau -- CERCLA Section 

p-°- B o x 9 6 8 85- 1 213 -C-
Santa Fe, NM 87504-0968 

LAVATORY 
LAB NUMBER 

I SLD Users Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water • Soil^E^ Other 

Water Supply and/or Code No. Sc%yvy?/&. j ^ & S T / Z C & " ~ < y X 

City & County ^!^/^^ Aej^e'^ y £5^^, ^<jf^ ^ z^/M 
Collected (date & time) / £? /c /£S /<£u£ By (name) £ . < ^ r ^ 7 £ / L ^ J , * ^ c 
pH= ; Conductivity= umho/cm at °C; Chlorine Residual 

Dissolved Oxygen= mg/l; Alkalinity= - ; Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

* <? 

I certify that the statements in this block accu^ate^y reflect^the results of my field 
analyses, observations and activities. Signed A ^ C C y ^ - ^ / T ^ ^ - j y ? 
1 certify that I witnessed these field analyse^^bV^vati^ns and anfti\prcies and concur 
with the statements in this block. Signed U ( JU 
Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES septum viaTs with tefl ptum vi a¥s with teflon-lined discs identified as: 
specimen ; duplicate ; triplicate ; blank(s) 
and amber glass jug(s) with teflon-lined cap(s) identified as 
and other container(s) (describe) c^o-^, t<^k^> identified asfy^<-^/^<uS~' 
Cjantainers are marked as follows to indicate preservation (circle): 
NP:V No preservation; sample stored at room temperature (-20 C) 
•ICEr> Sample stored in an ice bath. 
ITa^fjy^: Sample preserved with 3 mg Nâ Ô Ŝ /̂  ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from STgVgAJ -JL CVf/?\/ to 

1?)}1 rt^ L £<- — at (location) S u b on 

(date & time) / ^ / ^ T ///3 and that the statements in this block are correct. 

Disposition of Sample y Seal(s) Intact: YeS/El No • . 

Siqnature(s) J / W ^ f ^ ( j ^ u ^ ^ . ^ L u — 

I (we) certify that this sampl'e was transferred from to 

at (location) on 

(date & time) and that the statements in this block are correct. 

Disposition of Sample _ . Seal(s) Intact: Yes£3 No • 
Sianature(s) f 

— — v>) jn c ~ 



RNRLYSES REQUESTER 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOW 

LRB.Aio . : ORG- /<2/J RNRLYSES REQUESTER 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOW 

iTE THE TYPE OF ANALYTICAL SCREENS 
rDS SUSPECTED OR REQUIRED. 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
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T
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T
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PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
IT

A
T

IV
j 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AR»'1ATIC HYDROCARBON SCREEN X 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 

SPECIFIC COMPOUNDS S P E C I F I C COMPOUNDS 

| 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB 3 COMPOUND CPPB] 
CrCA\S Pi't'^^b/e scree, V Q H CV-^ rpac^^ -

7). ' l \ , f - r y t . A7v£r /</uy/J? 

• •/jr*—— 

* DETECTION LIMIT 

REMRRKS: 

Yes 
CERTIFICATE OF ANALYTICAL PERSONNEL 
_. Seal(s) broken by: (S--SUtrr\ dateH/4 /%lo 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 i f / m J T 6 A / V f t V ) -^A^^t's signature & n A ^ L\ /0<J"4 
I certify that I have reviewed and concur with the analytica/L^resultEy f 6r~this sample and 
with the statements in this block. Reviewers signature: /J/j^r^ L/^, 

T 
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REPORT TO: 
.1 i . 

CARY/RAWLINGS ~ NMEID 

GW/HW Bureau - f t E R C L A Sect ion 

P.O.Box 968 

LABORATORY, 

LA^UMBER 

Santa Fe, NM 87504-0968 85-1198 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARt 

-P" SLD Users Code No. 53400 
IVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Watervfi^ Soi l • Other 

WaTgi Supply ai'id/oi—&ode No. „y!p^r>~y?4> 

City & County C^*^,Jh^ M^rk^ry ^ / J i 

ected (date & t i r n e ) / ^ / t o f f i r / j C / d By name 

f ^ Q C, ̂  ., ̂  u f ,'. . 

pH= ; Conductivity=_ umho/cm at 'C; Chlorine Reŝ dual=_ 

• ; Flow Rate= mg/l; Alkalinity= Dissolved Oxygen- ' 
Sampling Location, Methods & Remarks (i.e. odors etc.,,) 

1 certify that the statements . in this block acc^ra-te^ly r^fle-c't/fche 
analyses, observations and activities. Signed / f i l . 
I certify that I witnessed these field analyse! 
with the statements in this block. 

isults of my field 

icservas-Tonsoan md activities and concur 

Method of Shipment to Laboratory </2>j? 
THIS FORM ACCOMPANIES septum vi^Js with t'eflon-1 ined discs ̂ aentified as 
specimen / ; duplicate ( ; triplicate ; blank(s)_ 
and ambei 
and 

amber glass j ug (s ) w i th t e f l o n - l i n e d cap(s) i d e n t i f i e d as_ 
other conta iner (s) (describe) ident i fTed as 

£aniainers are marked as fo l lows to ind icate preservat ion ( c i r c l e ) : " " " 
NP^L ^ No preserva t ion ; sample stored at room temperature (~20°C). 
M C j j / Sample stored in an ice bath. 
^^Na^O^: Sample preserved with 3 mg Na^O-S^/AO ml and stored at room temperature, 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from S7"gV€~AJ -J- CAkV 

(date & time) / i . / / o / p ^ ' / / x 2- and that the statements in th i s block are correct 

at ( l oca t ion ) Sub 
to 

on 

Disposi t ion of Sample 

Signature(s) m/^V^JZ 

iivi 

_ . .Seal(s) Inta/ct:.. YeS/S" No • . 

I (we) c e r t i f y tha t thiVsampl/e was t rans fer red from 

. at ( l oca t ion ) 

to 

on 
(date & time) 

Disposition of Sample_ 

Sionature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD No • 
RECEIVED 

D E C 2 7 1985 

LiQ^D WASTE/GROUND WATER 
oUR7E!LLAriCE 



RNRLYSES REQUESTE 
PLEASE CHECK THE APPROPRIA" 
REQUIRED. 

LRB^lo. : ORG- Sffi 
BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 

WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
-Ui-

> 
M 
H 
< 

< PURGEflBLE 

SCREENS 

U3 
> 

< 

< 
S3 
C 

EXTRRCTRBLE 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

21 AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON SCREEN 

CHLORINATED HYDROCARBON PESTICIDES 
CKLOROPKENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
POLY CHLORINATED 31 PHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS' 

rRIAZINE HERBICIDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS : 

RNHLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

/ # 

ID 

& Pf T£cT//rA/' UMiT 
* DETECTION LIMIT 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) Intact: Yes 3< NO • Seal(s) broken by '&s=£Z.^~ 
I certify that I followed standard laboratory prq^dures on harnj"Ting and analysis 

date: )*-'/2-g><r 
' thi or this 

sample unless otherwise noted and that the statements in this block and the analytical dat 
on this page accurately reflect the analytical results for thissample. 
Date(s) of analysis : f2 . ~ l 2- r~/?-<b" Analyst's signature :Cg^^E^^_^^_^. 
I certify chat I have reviewed and concur with the analyt±SaV results/f ojOErT 
with the statements in this block. Reviewers signature: ^ /T) a<s>f>.-^ I-J/.L. 

is sampxe ana 

T 



REPORT TO: 
Ground Water & Hazardous Waste Bureau 
Environmental Imj|pvement Division 
Health t Environment Department 
P.O. Box 968 - Crown Building 
Santa Fe, NM 87504-0968 

LAB NUMBER tftf ^ J 7 / ^ ? ^ -

$ E RECEIVED / 2 y 

DATE REPORTED fr/v/s^ 
Initials 

SLD USER CODE NUMBER S^L\0<^> 

Well Location Address On -St£. 
J2U 

Point of Collection $ t ^ J ^ n ^ r ^ o 

Well Owner/User C^LhJJ^^^ 

Number of People Drinking Water from Well lA^-J1^^^ 

Collected / ^ / T / f i T 
DTfe r ~ 

Well Depth l^Au^ 

ML By -T.O^ 
nme 

7 
Agency 

Water Level 

Taste?.Odor? Color? Collectors Remarks 

PH 

Conductivi ty 
(Uncorrected) 

Temperature 

_umho/cm 

Conductivity at 
25°C umho/cm 

PROJECT: 

From , A-H2SO4 Sample: 

mg/l 

From , NA Sample: Date 
Analyzed 

• Nitrate-N + _ 
Nitr i te-N 

Q7J Ammonia-N 

Q Chemical 
oxygen demand" 

• _ 

ci um 

_mg/l_ 

mg/l 

• Cal _ 

Q~] Potassium 

I [ Magnesium 

[~| Sodium 

From / V ? f A-HNO3 Sample: 

^ ICAP Scan 

S Metals, by AA (Specify) 

[~1 Bicarbonate 

• Chloride 

• Sulfate 

• Total Sol ids 

• 

_mg/l_ 

_mg/l_ 

_mg/l_ 

_mg/l_ 

_mg/l_ 

_mg/l_ 

_mg/l_ 

mg/l 

Rec 

This form accompanies U?i$Jgh sample(s) marked as follows to indicate f i e ld n^atment: 
<TJIE$> Whole sample (no f i l t r a t i o n ) J / \ ^ o 

F: F i l tered in f ie ld with 0.45u membr?.ne f i l t e r /,9<95 
A^fJzSJk: Acidified with 2 ml cone H2S04/1 Qu'u ^ 

CAlSj2i3> Acidi f ied with 5ml cone HN03/1 W r ' ^ o , , 
NA: Uo acid added 



'-Lab Number: -jf <3Q33> 

Date Submitted: lx)\o)%t> 

By: fjU^ 

Sample Cc^: /Qyn-&»Jj PjusfA/p 

Date Analyzed: / A ) I fc> iff 5" 

Reviewed By: /2J^^ 

Date Reported ̂  / Vv/ / °i 

Element 

Aluminum 

Barium 

Berylium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

I r o n 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

S i l i c o n 

S i l v e r 

Strontium 

Tin 

Vanadium 

Zinc 

Arsenic 

Selenium 

Mercury 

ICAP VALUE(MG/L) 

*0. 

-co.I 

*C>.t 

0.3 
-CO. I 

<6,0t> 

<0.) 

47 

0.1 

AA VALUE(MG/L) 

<o.0<>o£ 



REPORT TO: 
, .1 I. 

CARY/RATINGS — NMEID 

GW/HW Bureau -f«ERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 

LABORATORY, 

LAIUJMBER 

S5-1196 -c, ;rs Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVE, DEFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Waterf Soil • Other 

n Supply oiid/ui Cude 
ity & County CZVvy 

lollected (date & time) /£ 
)H= Conductivity= 

By (name 

umho/cm at C; Chlorine Residual = 
Dissolved Oxygen=- mg/1; A l k a l i n i t y = Flow Rate= 
Sampling Locat ion, Methods & Remarks ( i . e . odors e t c . ) 

I c e r t i f y that the statements i n t h i s block accuoate/l /^ r e f l e c t tfie restrilts of my f i e l d 

2Z 
i t io-tf l and a c t i v i t i e s and concur 

analyses, observations and a c t i v i t i e s . Signed 
I c e r f . f y that I witnessed these f i e l d analysl 
with the statements in t h i s block. Signed 

Method of Shipment to Laboratory . 
THIS FORM AC COMPANIES septum v i a l s / w i t h ' r t e f l o n - l i n e d disc's i d e n t i f i e d as 
specimen J ; dupl icate / ; t r i p l i c a t e ; blank(s) 
and amber glass j ug (s ) w i th t e f l o n - l i n e d cap(s) i d e n t i f i e d as_ 
and other conta iner(s) (describe) identified as 

iners 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 Nâ CŜ /AO ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from j^TEl/ET^ -J • €/}£)/ 

^Pi er l-vec^ at (location) SL-h 
(date & time) /2//o/>\- Z/.'̂ 'Zc and that the statements in this block are correct, 

to 
on 

Disposi t ion of Sample ^ 

Siunature(s) ^ y ! ^ 7 ^ 

. $eal(s) I n tac t : Yesj^l No • . 

I (we) c e r t i f y that th-fs sample was t rans fer red from 

at ( loca t ion) 

. 7y to 

on 
('date h time' and that the statements in th i s block are cor rec t . 

Disoosi t ion of Sample_ 

Sicnc-ure(s) 

Seal(s) I n t a c t : Y e s D No • . 

u Q u i D u „ _ ; % 



RNRLYSES REQUESTED^ LRBAlo.: ORG-//^ 
PLEASE CHECK THE APPROFRIAW BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

> 

JS 
H 
I — . 

§ 

—E=— 
> 

< 
t-
V— 

H 

< 
C 

PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
IT

A
T

IV
 I

 

EXTRRCTRBLE 
SCREENS 

i 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 

1 POLYCHLORINATED BIPHENYLS (PCB's) | 

! POLYNUCLEAR AROMATIC HYDROCARBONS 
1 : i TRIAZINE HERBICIDES | 

! ! 1 

i | S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

1 I 
: 1 
i 

) 
REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND CPPB] COMPOUND CPPB] 

& b£TBcT(0(\JUMiT 
* DETECTION LIMIT 

REMRRKS; / ? J ^ & ^ g ? ^ ^ ^ / ^ u - - - o - —- i T 

NO 
CERTIFICATE OF ANALYTICAL PERSONNEL 

Sea l ( s ) broken bv by yWk^t^-^-^-Ti date :/2-/Z.~&Z~ 
that I followed standard laboratory proZe"dures on handling and analysis of this 

Seal(s) I n t a c t : Yres X 
I c e r t i f y 
sarr.rle 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 
cn tr.is nace accurat 
Dace\.s) of a n a l y s i s ^ 2 y 2 - ' ^ r 7 7 ~ ^ A n a l y s t ' s s 
I Certify that I have reviewec and Concur with the 
with tne statements i n this block. Reviewers signature: 

the a n a l y t i c a l results for t h i s 
ignature: 
e a n a l v t i ^ 

m p l e . 

r e s u l t s f 

^222 
t n i s sample and 



REPORT TO: 
, •! I. 

CARY/RAWLINGS 4fr NMEID GW/HW Bureau — CERCLA Section 

P.O.Box 968 

Santa Fe, NM 87504-0968 

LAVATORY 

'.AB NUMBER 

85- 1216 -8 

SLD Users Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

•W^r-5um33=and/or Codo No. ^ ^ 4 - ? ^ ,J£<T/£? Q<T A T < V L ^ 

City & County P ^ W L L I / \ J < ? ^ d \ ( ^ / U J o ) Q t ^ / L s u $ 3 X J s . S A / K ^ C ^ W 

C 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water-4^ Soi l • Other_ 

Collected (date & t i m e ) / s ? f c £ $ Z / ? 4 L S T By (name) K . A L c r £ : ^ y , / ? . Q ) J j 

pH= — • ; Conduct iv i ty= • umho/cm at ' °C; Chlorine Residual= —, 

mg / l ; A l k a l i n i t y = Flow Rate= Dissolved Oxygen= 
Sampling Location, Methods & Remarks (1.e. odors etc.) 

IJOJ^A AAJL^ 

1 c e r t i f y tha t the statements in t h i s block accurate 
analyses, observations and activities. S i gned „ Kl'^I/n, k<^ / ryy*>iJT . ̂  ^ 
I certify that I witnessed these field analysAs, Observations and actfvities and concur 
with the statements in this block. Signed "'-i^"**5^ \ in. block. Signedyfllfm^ 

to ry s q j f r i L ^ t z / ^ - ^ 
ptum v i a i z w i th t e f l o n - l i 

Method of Shipment to Laborai 
THIS FORM ACCOMPANIES ^ septum 
specimen ; dupl icate . . . - j a 

and / amber glass j ug (s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d as ff^/^O^T^'s" 
and 

ined dfscs i d e n t i f i e d aj 
; t r i p l i c a t e ; blank(s)< 

other conta iner (s) (describe) i d e n t i f i e d as 
Containers are marked as fo l lows to ind icate preservat ion ( c i r c l e ) : 

<lNPD==->, NO preservat ion ; sample stored a t room temperature (~20 eC). 
^TCEp Sample stored in an ice bath. 
^TTa^S^: Sample preserved with 3 mg N a ^ S ^ M O ml and stored at room temperature. 

/ / / 
'v * 

CERTIFICATED) OF SAMPLE RECEIPT 
I (we) c e r t i f y that t h i s sample was t rans fer red from ^ T g V e W -J.. CAey to 

K Ple^-i er- Le,—- at ( l oca t ion ) S > t h on 
/ — 

(date & time) f i / / o / p V / /£ ' J & i ^ a n d tha t the statements in t h i s block are co r rec t . 

Disposi t ion of Sample . . Seal(s) I n t a c t ; Yes)£J No • 

Sianature(s) j 0 ^ r u ~ T r ( jU^ i A 
I (we) c e r t i f y that t h i s sample was t rans fer red from 

at ( l oca t ion ) 

to 

on 

(date 6 time, 

Disposi t ion of Sample_ 

S icnature(s) 

and that the statements in t h i s block are cor rec t . 

. Seal(s) %£t§<pfyYes • No • 

L/QUlD 



RNRLYSES REQUESTER 
PLEASE CHECK THE APPROPRIATE 
REQUIRED 

LRBJ 
TPE 

ORG- £<> -
BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 

WHENEVER-POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

> 

< 

Q
U

A
N

T
 T

T
A

T
I
V

l 

PURGERBLE 

SCREENS 

> 

i-( 

cr Q
U

A
N

T
I
T

A
T

I
V

• 

EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN X" CHLORINATED HYDROCARBON PESTICIDES 
KALOGSKATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN j 

ORGANOPHOSPHATE PESTICIDES 

i ! - \ POLY CHLORINATED BIPHENYLS (PCB's) 

i ! POLYNUCLEAR AROMATIC HYDROCARBONS 

! j i 'TRIAZINE HERBICIDES 

i i 1 

• i i S P E C I F I C COMPOUNDS 
i 

S P E C I F I C COMPOUNDS 

j i 

| 

i i 

REMARKS 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

C " ) « - t C o v i n t - V i d n r i ^ o P < _ i V . , ^ < S - > - i l i 

1 
I 

i j ! * DETECTION LIMIT 

REMRRKS: 

Sea • ' 
I c 

le'' unless 
h i s nape 

: ihe rwise noted anc 

CERTIFICATE OF ANALYTICAL PERSONNEL 
dat 

i n g and ana] 
the s tatements i n t h i s b l o c k and the a n a l y t i c a l data 

l ( s ) I n t a c t : Yes L^NO . Sea l ( s ) broken by : \ . L ^IASLS *?[A date : y z / ^ / t f T 
e r t i f v t h a t I f o l l o w e d standard l a b o r a t o r y procedures on h a n d l i n g and analysis ' o f t h i s 

: cu ra t e ly r e f l e c t the a n a l y t i c a l r e s u l t s f o r t h i s sample. 
s) c f a n a l y s i s : [ / V ^ g ^ • A n a l y s t ' s s i g n a t u r e : j £ , SL^S"«€ 
t i f y tbat I have reviewed and concur with the analytical resuits f 
the statements in this block. Reviewers signature: ^/( fig ^ j 

f o r . t n i s t r , i s sample and 



REPORT-TO: . vSVgi/e/yy J_ QKV LAB NUMBER M ~ A 2 J 
^Ground Rater & Haaw-dous Waste Bureau n j '' y / 

A • Environmental ImdlPement Division ^/y Wm. RECEIVED J2J///)/A.S^ 
Health & Environment Department " ' ' 
P.O. Box 968 - Crown Building DATE REPORTED \*/%\lg*T h^rf 
Santa Fe, NM 87504-0968 I n i t i o s 

< S L D U S E R C 0 D E N U K B E R 

Well Location Address Vl^ikz^ \lj2£^ jrv^A^ ^4c^v^sxJ^^t jr^v QxJi^.k 

Point of Collection Ks£j!a^ ~~(L^^vf 

Well Owner/User UnJ^Aj\ 

Humber of People Drinking Water from Well 

Col 1 ected c f f f ^ A r - % r lySQr?/£&*JjL^> t r n 
Date7 / T i m e Name 7 Agency 

Well Depth pH 

Water Level Conductivity , 

(Uncorrected) umho/cm 

Taste?.Odor? Color? Collectors Remarks Temperature * • Oc 

Conductivity at 
25°C umho/cm 

PROJECT: 

From , A-H2SO4 Sample: From , NA Sample: Date 
Analyzed 

L J Nitrate-N + mg/l Q Calcium mg/l 
f i i t r i te-N r j Potassium mg/l_ 

[~J Ammonia-N mg/l [~J Magnesium mg/l_ 

• Chemical mg/l f j Sodium ,.m9/1 
oxygen demand r-j Bicarbonate ^ f e f r f 

• • • Chloride mg/l 

• Sulfate JANSq/M98S 
F r o m W F , A-HNO3 Sample: • Total Solids t / g 0 / 0 ^ y f l g / l 

_ ICAP Scan • ^ ^ S f ^ £ / P 

.©Metals, by AA (Specify) 

This form accompanies / sample(s) marked as follows to indicate f i e ld treatment: 
CDl>: Whole sample (no f i l t r a t i o n ) 

F: F i l tered in f ie ld with 0.45u membrr.ne f i l t e r 
A-H2SO4: Acidified with 2 ml cone HjSO^l ^ ^ , '3 

C^HHtTji Acidified with 5ml cone HN03/1 / j l r - - f ^ ^ ^ ^ ^ / ^ ^ 
NA: No acid added " , l J 



Lab Number: Pi 
Date Submitted: /2.110 

By:_[j; 

Sample Cctfc: 

Date Analyzed: /3.1lfcjS^ 

Reviewed By: 

Date Reporte 

Element ICAP VALUE(V 

Aluminum 40,1 

Barium 

Berylium 40.| 

Boron <o.[ 

Cadmium <OA 

Calcium 100. 
Chromium AO.) 

Cobalt 40./ 

Copper 

I r o n <£>.\ 

Lead 40.| 

Magnesium It 
Manganese 

Molybdenum 40. \ 

Nickel 40.| 

S i l i c o n 

S i l v e r 40,| 

Strontium /.3 

Tin *o.| 

Vanadium 4o.l 

Zinc 

Arsenic 

Selenium 

Mercury 

AA VALUE(MG/L) 

<D,00S 

<0,0o£ 

<C0-.CC0$ 



ENVIRONMENTAL IMPROVEMENT DIVISION - ^ 

LOCATION 

SAMPLE NO. / 2,1 ^ l \ 

SIGNATURE 
JJJj I'V: j j . L i ^ 4 

PRINT NAS3E AND TITLE?<nsp9C(or, 4na<ysf Of 

' <;r--:̂  - M . ^ / 

if 



REPORT TO: 

1 I i 

CPfVJ^DNNCVT-

CARY/RAWLINGS ~ NMEID 

GW/HW Bureau -^CERCLA Sect ion 

P.O.Box 968 

LAB0RAT0RY_ 

LA^UMBER 

Santa Fe, NM 87504-0968 ^ " ^ 9 5 •£ 
SLD Users Code No. 53400 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Waterf Soil • Other 

Water-Supply and/or Code No> ^S=^^L.=r¥ e^/^ClK'^S'^? 
City & County rw^ & V i ^ r y St/^f. E ^ m o t A ^ 

Collected (date & time)^/V/g<T ' /TVLZ By (name/XOLK^/K ^ 4 l L y 

pH= ; Conductivity^—umho/cm at " . eC; Chlorine Residual= _ 

Dissolved Oxygen= """ m g / l ; A l ka l i n i t y= ; Flow Rate= . 
Sampling Location, Methods & Remarks (i.e. odors etc.) ~~ • A . 

I c e r t i f y that the statements in th i s block a c c u / ^ t e i y r e f } e # t / £ h e res^tf^ts of my f i e l d 
analyses, observatiens and a c t i v i t i e s . Signed_ 
I c e r t i f y that I witnessed these f i e l d analys/ 
with the statements in t h i s block. Signed 

Method of Shipment to Laboratory •Ay? n b ^ < - / 
THIS FORM ACCOMPANIES septum v i a l * ' w i t h t e f l o n AJWHIU £.:>_©<. septum v ja is r wi tn ze j ion-1 ined discs i d e n t i f i e d as 
specimen / _ ; dup l ica te / ; t r i p l i c a t e ' ; blank(s) 
and amber glass j u g ( s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d as 
and other conta iner (s ) (describe) ; ; i d e n t i f i e d as_ 
Containers are marr.ed as fo l lows to indicate preservat ion ( c i r c l e ) : ' 

O l l B r No preserva t ion ; sample stored at room temperature (~20CC). 
P-ICj$> Sample stored in an ice bath. 
P^K&2^2^2: Sample preserved wi th 3 mg Na^O-S^/AO ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) c e r t i f y tha t t h i s sample was t ransfer red from <<r&J&J J . CARy1 to 

A? M e - j g - r ' at ( l oca t ion ) S^ i> on 

(date & time) / V / J / f <T~ / / • ' ° 2-Q->~and that the statements in t h i s block are correct 

Disposi t ion of Samole . Seal(s) I n tac t : Yes^J Nc • 

Signature(s) J j t 7 l } t m ^ fyj / ^ / ^ 

I (we) c e r t i f y that t h i s sample/was t ransfer red from 
— k r - J ^ -

to 
at ( loca t ion) on 

(date & time) and that the statements in th is block are co r rec t . 

Disposi t ion of Sample . Seal (s) ^ j f tgo j t : YesD No • 

Sianature(s) £0 



RNRLYSES REQUESTED^ 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUT 

L R B A l o . : ORG-RNRLYSES REQUESTED^ 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICA 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUT 

iTE THE TYPE OF ANALYTICAL SCREENS 
IDS SUSPECTED OR REQUIRED. 
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PURGERBLE 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

)< 
AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES j 
HALOGEN1 AT ED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES ! 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN j 

\ ORGANOPHOSPHATE PESTICIDES 

POLYCHLORINATED BIPKENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

S P E C I F I C COMPOUNDS SPECIFIC COMPOUNDS' 

1 ! 

1 
1 

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND CPPB] COMPOUND CPPB] 

< i I 

* DETECTION LIMIT 

REMARKS\x J ^ 9 - * - 1 ? < * ^ w - * > ^ ^ ^ ^ < S ^ L P O y ^ ^ ^ " * - ^ 

CERTIFICATE OF ANALYTICAL PERSONNEL A_4=>-
Seai(s) Intact: Yes fr NO . Seal(s) broken by ^o^^i^^^-w date: ; 2 -)2-~KC~~ 
I c e r t i f y that I followed standard laboratory procedures on hansAtlng and analysis of this 
sair.ple unless otherwise noted and that the statements i n th i s block and the ana ly t i ca l data 
on th i s page accurately r e f l e c t the a n a l y t i c a l resul ts f o r t h i s sample. 
Date(s) of analysis : Z ^ 1 - / 2 ~,|#g~7^q^ffiflrialvst ' s signature • 
I certify that I have reviewed and concur with the analyti^l results/ for ^this' sample and 

| with the statements in this block. Reviewers signature : P^^p,, _(u— 



REPORT TO: 
,1 I, 

. J 

GW/HW Bureau -S^ERCLA Section 

P.O.Box 968 
• 85 

Santa Fe, NM 87504-0968 
• 85 

LAB̂ AT0RY_ 

LAB NUMBER 

SLD Users Code No. 53400 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: W a t e r S o i l • Other 

-•WdLm Supply diid/oi Ct*te-to. ^Jw^? (A_ -^££T/%Aj^t^ 
City & County ^ a u o A v x flinty f r w r v .-Q/J S ^ - ^ v w X ' c > ^ U , ~ / ' 
Collected (date & time) A A ^ A A A / ~ & ^ By (name)JTCc^X 

'?es/idual= A— ^ pH= ; Conduct iv i ty= •> umho/cm at —. °C; Chlorine 'Residual _ 

Dissolved Oxygen* mg/1 ; A l k a l i n i t y * -. ; Flow Rate= - — 
Sampling Locat ion, Methods & Remarks ( i . e . odors e t c . ) • ~ , 

I c e r t i f y that the statements in t h i s block accYrz^eW r e f l e c t kpe res is ts of my f i e l d 
analyses, observations and activities. Signed , /AAAAa%-<JArAAu^.-AA:.^. 
I certify that I witnessed these field analyses,^&SNervaaions ahdacti vit"*wes and concur 
with the statements in this block. Signed UsiMufA- LUM 

Method of Shipment to Laboratory <A?ts f b L ^ ^ ~ 7 I 
THIS FORM ACCOMPANIES septum v i a K wi th t e f l o n - l i n e d discs i d e n t i f i e d as: 
specimen_ ; dupl icate ; triplicate ; bjank(s) ^ 
and / amber glass jug(s) with teflon-lined cap(s) identified a^^E/c^C/\f^S^f 
and other conta iner(s) (describe) i d e n t i f i e d as 
-Containers are marked as fo l lows to ind icate preservat ion ( c i r c l e ) : " " 
J2£^—, No preservat ion ; sample stored at room temperature (- ,20 6C). 
P-ICEp Sample stored in an ice bath. 
P-^Na^O-^: Sample preserved wi th 3 mg Na^O^MO ml and stored at room temoerature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) c e r t i f y that t h i s sample was t ransfer red from STgVE" 7 ^ -J- CAR.)/ to 

i l \ y l &-y ^~l^-ci— at ( loca t ion) on 

(date & time) / ? / / V t p , f / / / ^ and that the statements in t h i s block are cor rec t . 

Disposi t ion of Sample ..^Seal(s) I n t a c t : Y e s ^ No • 

Signature(s) ^ I z W r Q , 6Uisj ~ A )>it\.{. 

^ : ; : - : : : / : : : : : ; : : : : : - ; : : : - " ^ 1 (we) certify that this sample was/ transferred from to 

' at (location) - on 

(date & time) and that the statements in this bl^ck are correct. 

Disposition of Sample . Seal(s) Intact: 
Sianature(s) rt 

_ _ —.. - ̂ l-r* • TTl J ,, 
* ' WHS 



RNRLYSES REQUESTED^ LRB £kia . ; ORG- - \UV 
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SITE INSPECTION FOLLOW-UP REPORT 

CARIBOU REFINERY SITE 

KIRTLAND, NEW MEXICO 

CONCLUSIONS 

Based on work conducted under this Site Inspection Follow-up investigation, 
the fo l low ing conclusions are d rawn: 

1. 1,2-dichloroethane in shallow ground water at the site is or iginat ing at 
the Caribou facility; there are no alternate sources. 

2. Shadow ground water is used in the area for private and 
public/community dr ink ing purposes. 

3. The alluvial aquifer along the San Juan River is not transected by Coolidge 
Arroyo. 

4. Water from the Brimhall Ditch is used to irrigate 75 acres of forage crops 
wi th in 0.5 miles of the extended site boundary. 

5. A waste disposal pit on-site holds 689 cubic yards of non-exempt sludge 
containing up to 140 ppm lead; this waste is available to ground water 
and surface water. 

INTRODUCTION 

A Site Inspection (SI) was performed at the Caribou Refinery site (NM01902) 
by the New Mexico Environmental mprovement Division's (EID) CERCLA PA/SI staff 
in December 1985. Data obtained dur ing the SI indicated that volatile organics 
f rom tr^e site were entering surface water and ground water. On the refinery 
property, ground water was observed seeping into the Brimhail Ditch. This ground 
water contained benzene, to luene, ethylbenzene, xylenes, and EDC. The Walker 
private wel l , located downgrad ient f rom the site, produced water containing 9 ppb 
of 1,2-dichloroethane. Due tc the seriousness of contamination at the site, EiD 
PA/SI staff proposed to perform SIF work in order to document an HRS package and 
nominate the site for the NPL. 

WORK PLAN OVERVIEW 

Further study was recommended on both the ground water and surfac-. 
water routes at the Caribou site. To properly evaluate the ground water route, it 
was necessary to sample upgradient ground water, perform a wel! inventory and 
quant i fy the populat ion at risk, and quant i fy waste volume, toxicity, and persistence 
at the site. The surface water route was more complex because there are two 
distinct pathways. Both pathways were evaluated to determine wrvch produced 
the highest HRS score. For one there was clearly a release, but no documented use. 
For the other there was a use, but no documented release. Tne amount and nature 
of wastes available to each pathway was also determined. 



RESULTS 

Field notes f rom the two site visits made by PA/SI staff for this SIF are given in 
Appendix II. Raw data f rom these visits, as wel l as f rom relevant site visits made by 
the Oil Conservation Division and the EID Farmington Field Office, are given in 
Appendix III. 

GROUND WATER ROUTE 

Water Well Inventory 
In order to determine the populat ion potential ly at risk f rom contaminated 

shallow ground water, attempts were made to identify and locate all water supply 
wells tapp ing the shallow alluvial aquifer w i th in three miles of the site. Informat ion 
was obtained by perusing the files of the New Mexico State Engineer Office (SEO) 
and the EID Water Supply Section (WSS). EID staff stationed at the Farmington Field 
Office (FFO) assisted by conducting a survey of houses in the neighborhood south of 
the site. 

This part of the SIF also produced valuable data such as well depth , 
construction, and use. Using drillers' logs, staff identif ied which water supply wells 
tap the shallow alluvial aquifer along the San Juan River. Information on alluvial 
wells in the area is summarized in the table below. Appendix I contains available 
well records for alluvial wells w i th in three miles of the site. Locations of these wells 
are given on Figure 1. 

CARIBOU AREA WELL DATA 

owner location depth (ft) aquifer use source 
Hastings (Miller) 17,29N,14W 38 alluvium dom/stk SEO 
Hastings (Jackson) 17,29N,14W 35 alluvium dom/stk SEO 
Harris 7,29N,14W 39 alluvium dom/stk SEO 
Urbach 18,29N,14W 28 alluvium dom SEO 
Blaylock 13,29N,15W 30 alluvium dom/stk SEO 
Sweek 17,29N,14W 31 alluvium dom/stk SEO 
Fergie's Tr. Pk. 7,29N,14W 50 alluvium public EID-WSS 
Walker 17,29N,14W 26 alluvium dom EID-FFO 
Grubbs 17,29N,14W unk. alluvium dom EID-FFO 

Whi le all the above wells are finished in the alluvial aquifer, three are on the 
other side of Coolidge Arroyo from the refinery (see Figure 1). In order to be able to 
use these wells for HRS purposes it is necessary to show tha i the alluvia! aquifer is 
continuous beneath Coolidge Arroyo. This can be done by comparing the elevation 
of the bo t tom of Coolidge Arroyo w i th the elevation of the top of the bedrock as 
ident i f ied in area drillers' logs. Drillers' logs are available for most of the above 
wells (Appendix I). None o f t h e wells having drillers' logs encounters bedrock; all 
are completed in al luvium. By subtracting the known well depths from land surface 
elevations estimated from Figure 1 it is possible to estimate minimum thicknesses of 
the al luvium and upper limits for the top of the bedrock beneath the al luvium (see 
Table below). 





•ALLUVIAL AQUIFER THICKNESS 

owner 
Hastings (Miller) 
Hastings (Jackson) 

land surf, elev. (ft) well depth (ft) top of bedrock elev. (ft) 

Harris 
Urbach 
Blaylock 
Sweek 
Fergie's Tr. Pk. 

5167 
5167 
5210 
5204 
5145 
5170 
5204 
5165 
5160 

38 
35 
39 
28 
30 
31 
50 
26 Walker 

Grubbs unknown 
unknown 
unknown 

From Figure 1 the minimum elevation of Coolidge Arroyo near theSanJuan Riveris 
seen to be 5150 feet. The bot tom of the Arroyo rises to the northeast. Data in the 
above table show that sand and gravel extends down to an elevation of 5115 feet 
near the San Juan River. Four of the six wells for which data are available show 
alluvium down at least to an elevation of 5139 feet. This is more than 10 feet lower 
than the bo t tom of Coolidge Arroyo. It is therefore concluded that Coolidge Arroyo 
does not transect the alluvial aquifer. 

Ground Water Sampling 
Addi t ional ground water sampling was conducted during the SIF. The results 

of this e f for t were conf irmation of earlier lab results, better description of the 
extent of contaminat ion, and conclusive determinat ion that Caribou Refinery was 
the source of ground water contaminat ion. 

The Walker private well was sampled dur ing the SI; that sample contained 9 
ppb of 1,2-dichloroethane (EDC). During the SIF, the Walker well was resampled to 
verify the eariier f indings. Three other private domestic wells in the area, those 
owned by Mil ler, Jackson, and Grubbs, also were sampled. These wells were 
sampled at spigots nearest the well heads. Samples were placed in duplicate 40-ml 
tef lon-capped glass vials and stored on ice for shipment to the laboratory, where 
they were tested for volatile organics, including EDC. 

Resampling of the Walker well confirmed the presence of EDC. Of the three 
addit ional wells sampled, one was found to be uncontaminated; the other two 
wells contained amounts of EDC comparable to the Walker veil. No other volati le 
organic contaminants were found in shallow ground water :n the area. AILo'f the 
private domestic wells tested are located wi th in one mile to the south or southwest 
of the refinery in the presumed direction of ground water f low, obliquely down 
valley. 

To demonstrate that EDC found in down-gradient private wells or iginated at 
the Caribou refinery site it was necessary to confirm that upgradient ground water 
does not contain EDC. Near the northeast boundary of the site a hole was bored 
approximately 6 feet to the water table w i th a 3-inch diameter hand-operated soil 
auger. A sample was bailed using a 1-inch PVC bailer. The sample was placed in 
duplicate 40-ml tef lon-capped glass vials and stored on ice for shipment to the 
laboratory, where it was tested for volatile organics, including EDC. This sample 
contained no contaminat ion wi th volatile organics of any kind. Therefore it is 
concluded that the EDC in shallow ground water south of the Caribou Refinery is 
or iginat ing a t t he refinery. 

The results of all ground water sampling performed at this site to date are 
summarized in the table below. Raw c :ta for these samples are given in Appendix 
II 



GROUND WATER SAMPLING RESULTS 

sample location date 
background 2/18/86 
on-site wel l 2/17/86 
seep into ditch 2/17/86 
Miller-Jackson #1 4/1/86 
Miller-Jackson #2 4/1/86 
Walker wel l 12/5/85 
Walker wel l 2/10/86 
Grubbswel l 4/1/86 

EDC (ppb) other VOCs (ppb) 
< 1 < 1 
< 1 < 1 
60 ~ -BTEXs 

6 < 1 
8 < 1 
9 < 2 
2 < 1 

< 1 < 1 

Quality control (QC) samples collected dur ing the SIF indicate that no artif icial 
contaminat ion of samples occurred and that the concentrations presented above 
represent actual concentrations in ground water. Three QC procedures were 
employed in the ground water port ion of this SIF. The state's Scientific Laboratory 
Division (SLD) and the Farmington Field Office (FFO) each supplied distil ed water 
travel blanks. In the f ie ld , PA/SI staff used de-ionized water to rinse the soil auger 
and bailing equipment ; these rinse waters were collected in 40-ml tef lon-capped 
glass vials and stored on ice for shipment to the laboratory, where they were tested 
for volatile organics, including EDC. As the third QC measure, all samples for VOC 
analysis, incuding blanks, were collected and submitted in duplicate. The results of 
QC sampling and analyses are presented in the table below. 

QUALITY CONTROL SAMPLES - GROUND WATER 

sample type date 
travel blank (FFO) 2/10/86 
travel blank (SLD) 2/13/86 
field blank #1 

bailer rinse 2/17/86 
field blank #2 

soil auger rinse 2/18/86 
field blank #3 

siol auger rinse 2/18/86 
field blank #4 

bailer rinse 2/18/86 
travel blank (FFO) 4/1/86 

EDC (ppb) other VOCs (ppb) 
< 2 < 2 
< 1 < 1 

< 1 < 1 

< 1 < 1 

< 1 < 1 

< 1 < 1 
< 1 < 1 

SURFACE WATER ROUTE 

Investigations into the surface water route were necessary to sort out the 
confusing array of irr igation ditches and diversions in the immediate vicinity of the 
site. The Farmers Mutual Irr igation Ditch potential ly affects a large target 
populat ion, but there is no documented release and characteristics of available 
wastes and the overland f low route are extremely problemat ic A release to the 
Brimhall Ditch was c xumen ted and a target populat ion was identif ied through 
irr igation of forage •: rops. Volume of waste available to this path way is sufficient i-
make this route useful for HRS purposes. 

Surface water at the site consists of the Farmers' Mutual Irrigation Ditch 
(FMID) and diversions theref rom, which f low eventually to the San Juan River. The 
main ditch (FMID) obtains water from the Animas River several miles east of the sits 
and transports it westward aiong the north side cf the San Juan River valley. The 



FMiD splits the refinery property; the ref ining apparatus and the former tank farm 
are to the north of the FMID and the present tank farm, lead mixing area and 
loading area are to the south of the FMID. 

Along its route the FMID is tapped for i rr igat ion purposes. At the refinery 
property a headgate is used to divert water f rom the FMID into the so-called 
Brimhall Ditch. The Brimhall Ditch (BD) carries watersouth and west to irrigate 
fields along the San Juan River. The BD exits the FMID at the refinery apparatus and 
f lows along the west boundary of the present tank farm. Numerous other 
headgates draw water f rom the FMID after it traverses the refinery property and 
continues down valley. These diversions are used by local property owners to water 
private gardens, to g row small amounts of cash crops, such as melons and sweet 
corn, and to irrigate alfalfa, hay, and field corn for livestock consumption. 
Tailwater f rom the BD and other diversions f lows to the San Juan River. A schematic 
diagram of the ditch conf igurat ion is shown in Figure 2. 

Approximately 5 miles west o f t h e refinery the FMID supplies water for 
community dr ink ing purposes. The San Juan River, which receives the tai lwater 
f rom the FMID, is also used for dr inking water purposes about 5 miles downstream 
from the refinery. 

Wastes at the site may enter surface water th rough two distinct pathways. 
One pathway of concern is the FMID, which may have received wastes from the 
refinery apparatus or f rom the former tank farm. From the FMID the wastes could 
have been diverted into the BD or into other diversions to the west. Through the 
second pathway, wastes f rom the present tank farm area could enter the Brimhall 
Ditch directly, w i th potent ial risks to users of water f rom that single lateral or f rom 
the San Juan River. 

As a part of this investigation, PA/SI staff researched historical records and 
interviewed officials to determine the nature of past spills or leaks. According to 
Don McGomgie, San Juan County Fire Marshal, there was poor housekeeping at the 
old tank farm near the refinery proper (see Appendix II, p. 26). Spills and leaks, 
some resulting in fires, were apparently commonplace. Correspondence between 
the New Mexico Oil Conservation Division (OCD) and the NMEID in 1973 (Appendix 
IV) indicates that spills, leaks, and seepage of hydrocarbons into the FMID were 
serious enough to warrant construction of a concrete retaining wall and a concrete 
pipe to completely enclose the FMID as it traversed the refinery property. These 
concrete structures are still in place and, upon inspection, were found to be capable 
of preventing spills or leaks f rom f lowing overland and entering the FMID. 

PA/SI staff also tr ied to document a release to the FMID by sampling tire ditch-
bot tom sediments upstream and downstream of the refinery. The samples were 
collected in February, when the FMiD was not running. The upper two inches of 
sediment were collected w i th spoons, placed into 8-ounce glass jars, and submitted 
for metals and Volati le Organic Carbons (VOC) analysis. The results are summarized 
in the table below. 
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FMID SEDIMENT SAMPLING RESULTS (ug/g) 

constituent upstream downstream 
As 
B 
Co 
Cu 
Pb 
Mn 
Ni 
V 
Zn 

1.0 
< 5 
< 5 
10 
25 

500 
< 5 

800 
5 

< 5 

1.7 
10 
5 

15 
55 

VOCs 

5 
140 

<500 
225 

<500 

Results for lead are suggestive, w i th the downstream sample having 55 ppm in 
comparison to only 25 ppm upstream, but these values are not sufficiently d i f ferent 
to be convincing. Results fail to indicate any likely refinery contaminant that is 
significantly elevated in the downstream sample. 

It is therefore clear that hydrocarbons were released f rom the facility to the 
FMID in the past. However, these materials most likely qualify for the CERCLA 
petroleum exemption. PA/SI staff were unsuccessful in asce rtaining the exact 
nature of materials spilled, leaked and seeped into the FMID. Wi thou t knowing 
exactly what wastes were lost to the FMID, the petroleum exemption cannot be 
evaluated. Accordingly, a release of non-exempt waste to the FMID cannot be 
documented. 

Because staff was unable to document a release t o t h e F M I D a n d because of 
potent ial problems wi th waste characteristics on that pathway, fur ther SIF ef for t 
was focussed on the Brimhall Ditch pathway. A release of EDC to the BD can be 
documented wi th data f rom the SI. SI data also al lowed extension o f t h e site 
boundary along the Brimhall Ditch 0.3 miles south of the refinery. 

During the SIF, PA/SI staff at tempted to dete-mine the location and size of 
the target populat ion for this pathway. PA/SI staff walked the Brimhall Ditch on 
July 8, T986. The only diversions f rom the BD were located 0.45 miles (2376 ft) 
downstream from the hazardous substance (Appendix II, p. 27). At that location a 
gate diverts BD water into 75 acres of fields owned by Mr. Brimhall and Mr. Walker 
and used to grow hay, feed corn, and alfalfa for livestock consumption (Appendix 
V). No irr igation was observed downstream from these properties. Tailwater goes 
to the San Juan River (Appendix V). 

A 3-acre plot of sweet corn and melons was identi f ied immediately adjacent 
to the BD right a t the hazardous substance (site) boundary. However, this f ie ld, 
which is owned by Mr. Grubbs and leased to Mr. Kinlichee, is irrigated f rom a lateral 
that exits the FMID about 1000 f t west of the BD headgate, and so is not vulnerable 
to contaminat ion in the BD. 

WASTE CHARACTERISTICS 

PA/SI staff ascertained that 689 cubic yards of non-exempt, lead-containing 
wastes had been deposited of at the site in a manner that left the wastes available 
to both surface water and ground water routes. 

On February 17, 1986, two waste disposal areas were ident i fed at the site. 
Mr. Omer Morrison, a former refinery employee, stated that tank bottoms from the 
50,000-barrel crude oil tank had been removed and placed in these t w o disposal 



pits. This material is considered non-exempt under CERCLA because it is a waste 
product of the refining process. The sludge is not petroleum, crude oi l , or any 
fraction thereof. 

The largest o f t h e t w o waste pits is located just south o f t h e refuel ing 
p lat form. Mr. Morrison stated that it was 10 to 15 feet deep. Using a steel 
measuring tape, PA/SI staff measured the horizontal dimensions to be 62 x 30 feet. 
Therefore, the volume of waste in this pit is conservatively estimated to be 10 x 62 x 
30 = 18,600 cubic feet, or 689 cubic yards. The second pit is located adjacent to the 
50,000-barrel tank. Mr. Morrison gave its depth as 5 to 6 feet. The pit has been 
f i l led in w i th earth material and covered over and only seeps are visible at the 
surface; the horizontal dimensions, and therefore the waste volume, are unknown. 

Both these pits were excavated in sand and gravel al luvium, are unl ined, have 
inadequate freeboard and unsound runon diversion structures. Both are available 
to the ground water route. A l though Mr. Morrison indicated that the large pit was 
dry when it was excavated, the seasonal high water table probably rises into the 
waste material in this pit. 

Surface runoff f rom the pits cannot leave the site because of a berm at the 
south end of the refinery property, nor can it f low overland to the BD because of a 
berm along the BD. However, shallow ground water f lows southwest f rom the pits 
toward the BD which is less than 100 yards away. Therefore both pits are available 
to the BD surface water pathway by way of shallow ground water. 

In addit ion to the two waste disposal pits, Mr. Morrison ident i f ied the area in 
which gasoline was blended wi th tetra-ethyl lead to make leaded gasoline. This 
area is in the middle of the new tank farm. It is bermed so that surface runon/runof f 
is not a factor, but the area is unl ined and movement to ground water is not 
prevented. 

Chemical characteristics of wastes in these areas can be assessed f rom samples 
collected on February 17 - 18, 1986. From the large disposal pit staff obtained two 
8-oz. glass jars of sludge and two 40-ml tef lon-capped glass vials of f lu id ponded at 
the surface o f t h e pit. From the small pit staff collected two 8-oz. glass jars of cover 
soil. From the area near the lead blending pump, staff collected t w o 8-oz. glass jars 
of surface soil. 

Results of all sampling for waste characteristics are summarized in the table 
below. The results indicate that the sludge in the waste pit and the soil in the lead 
blending area contain elevated levels of lead, chromium, and arsenic. Lead, 'or 
example, occurs at about 11 ppm in native soils, but is elevated to more than 10 
times that level in on-site wastes. 

WASTE SAMPLING RESULTS 

sample location date 
bkgd surface soil 2/18/86 
bkgd. soil @ 24" dp th . 2/18/86 
sm. waste pit (soil) 2/17/86 
Ig. waste pit (l iquid) 2/17/86 
Ig. waste pit (sludge) 2/17/86 
lead mixing area (soil) 2/17/86 

VOCs lead 

< 3 ppb 

11 ppm 
10 
20 

chromium arsenic 
2.6 ppm 1 9 n 
2.6 
2.6 

.9 ppm 
1.7 
2.8 

140 
260 

31 
15 

23 
5 

All of the above wastes are in or near the present tank farm. No official 
waste disposal was indicated in the area near the actual refinery apparatus and 
former tank farm north o f t h e FMID. The lead storage shed was in that area and 
there is historical documentat ion that the old tank farm was a source of sp ills and 
leaks that saturated the underlying soil and contaminated the FMID, but there is no 



ident i f iable or measurable volume of non-exempt CERCLA hazardous waste in that 
area. 

SUMMARY AND APPLICATION 

The SIF confirmed that benzene, to luene, xylenes and 1,2-dichloroethane had 
been released f rom the site to shallow ground water and surface water and that 
there were no alternate sources for this contaminat ion. The SIF showed that 
ground water is used extensively for dr ink ing purposes in proximity to the site and 
that surface water is used for i rr igat ion of forage crops in the vicinity of the site. 
Waste characteristics were also quant i f ied as a result of data collected for this SIF. 
The site holds 689 cubic yards of waste that contains elevated levels of lead. This 
material is a refinery waste product and is deemed not exempt f rom CERCLA law. 
The waste materials are available to both surface water and ground water. 

Information obtained th rough this SIF wil l be used to document an HRS 
package for the Caribou Refinery site. Data are sufficient to support a Ground 
Water Route score that wi l l stand on its own and a Surface Water Route score that 
wi l l also be of value. 



APPENDIX I 

Well Records and Drillers' Logs 



l U - v r . r d Juno I V ? ; 

STATE ENGINEER OM :iCE 

WELL RECORD 

Section 1. GENERAL INFORMATION 
7/ 

(A) Owner of well 0 COI^h 

Street or Post Office Address F 4 Q . B o n 6;-^ 
Owner's Well No. 

City and st_i__4£̂ t_^a4-r-4i-&y,' Lx-x4w-

Well was drilled under Permit No. g J _ / p y 

l.'.n >,; _ _ 1 Vi ^ ' , i of Seetion - ' 

;ind is located in the: 

_ Township ^ 9 Range JHiL .N.M.P.M. 

b. Tract No. 

e. Lot Nt 

of Map No. . of ihe 

of Block No. :>i the 
Subdivision, recorded in b a n J U a n C ounty. 

tl. X= 
the 

feet, Y=_ feet, N.M. Coordinate System. Zone in 
_ Grant. 

(Bl Drilling rnnlrr..-l„rY/i.lr1 j P..V\ J . Ffnod. License No V ; f j - 7 I 7 -

AdJress i i t . " . 3 O Y ?34, F l n r ^ V i s t a , I ' 

Drilling Began . P / g / 7 7 

Elevation of land surface or _ 

Completed S / 4 / 7 7 . Type tools ^ a i > l _ ^ _ 

Completed wel! is t£ j shallow CZI artesia 

Size of Hole Y in. 

f t . Total depth of w.-ll T. Q f t . 

Depth to water upon completion of well SJ f t . 

. at well is 5 2 0 0 

Section 2. PRINCIPAL WATER-IiL A RING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

25 0 T.O JL1 11 ue v/ater sand 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

1'on nils 
per foot 

Threads 
per in. 

Depth in Feel Lenclh ! , ~, 
(feet) | lypeofSnoe 

Perforations Diameter 
(inches) 

1'on nils 
per foot 

Threads 
per in. Top Bottom 

Lenclh ! , ~, 
(feet) | lypeofSnoe From To 

7 n 1° 19 nor 8 ~ 

r- • • 
"> . "> 

p l a s t i c 
17 

y •— 

Section 4. RECORD (JF MUDDING AND CEMENTING 

Depth 
From 

n Feet 
To 

Hole 
Diameter 

Sacks ! Cubic Feet | , , ,, , „ r n . „, 
_ , , , 1 ,. ,. I Method ol Placement 

of Mud | ol ( enu nt i 

! 
i 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 

Plugging Method _ 

Date Well Plunged. 
Plugging approved by: 

State E::gmecr Represent;:!; 

Nt,. 
Deplii m Feel i Cubic Feet 

• •Worn I ol Cimie.',; 

I OR USE OF' 

8 /10 /77 
I Nt UN! FR Ci 



I-1 o i i : 

I hi-. KlK'SS 

i i i I CCl 

Sal;...!! (.._!.•)«; O l HOLE _ 

C'fi'H and Tvpe of Materia! I ncountered 

0 25 25 Over burden boulders 

25 13 I Blue vrater sand 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersieneJ herebv certifier :e best of his knowledge and belief, the foregoins is a true and correct record of the above 



STATE ENGINEER OT I ICE 

WELL RECORD 

Section i . GENERAL INFORMATION 

(A I Ow ner of well 
Street or l'ost Office Address 
Ctty and State ^i^L^-ana l ^ ^ Z e i i ^ h . 

- Owner's Well No. 'Ju 

Weli was drilled under 1'einiit No. --SJ--'': IS- and is located in the: 

b. Tract No. 

c. Lot Ni 

' i ^TT? Vi of Section -JJJ^ Township 2Q 

of Map No. of (he _ 

Range i A • • < ^ ' ~ N.M.P.M. 

of Block No.. . of ;l 
Subdivision, recorded in. 

San Javm V ounty 

the . 
feet, Y=. feet, N.M. Coordinate System. Zone in 

_ Grant. 

(Bl Drilling Contractor V,' . J . TTp p d 

Addi ess 

License No WD 7 1 7 

Drilling Began -S±y.CijtS3Sj.-

Elcvation of land surface or 

Completed 3/11/77 T>'PC " m k Cable S i z e o l i K , ; t '-7 i n-

at well is. 5200 _ f t . Total depth of well I 5. ft. 

Completed well is «kJ shallow artesian. Depth to water upon completion of we 11 _JZ. 

Seclion 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet Thickness 
in Feet Description of Water-Bearhig Formation 

Estimated Yield 
(gallons per minute) From To 

Thickness 
in Feet Description of Water-Bearhig Formation 

Estimated Yield 
(gallons per minute) 

25 55 12 Blue Water Sand 10 

! 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feel Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

7 i Wall 0 14 14 None 

XXX MX • 

5.3 P l a s t i c 12 35 23 Hone 22 35 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

m Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feel 
of Cement 

Method of Placement 

Seetion 5. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

No. ; 
Deplh in Feel I Cubic Fee! 

Boltom I of Cement 

Stale Engineer Kcpicsenialivc 

OF S'l \ 

i _ 

Aug . 18 , 19 7?" 



0 

I ino; ness 
in Feci 

Section («. U K . U HOJ I- _ 
/ 

Culijr and 'lype of Materia; Encountered 

22 13 x^luc Water Sand 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies {hat. 

described hole. 

'cs: of his knowledge and belief, the foregoing is a true and correct record of the above 



STATL LNCINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

t A) Owner of weii L o v / o l l H a r r i s 
Street or Post Q , T i c ^ , ^ 

J. t Owner's Well fCo. _^SJ 

City 

We!! was drilled under Permit N<v S J 4 51 

, SW ... v. NW >,i S E % 0 f Section c L - _ L Township 

and is located in.lhe;.. 

# 7 ... . . 2 9 N 
Range J A i i N.M.P.M. 

b. Tract No. 

c Lot Nc 

of Map No. of 1 I K 

of Li loc); No 
Subdivision, recorded in . an' Jaurf 

. ol ihe, 
C ou nis\ 

d. X= 

the 
feet, Y= led, N.M. Coordinate System. . Zone in 

_ Grant. 

IB) Dniiin,; cr,nh,ei.,r Leo n (Sho r t y ) Ehompson License No WD 5 ? 7 

A.idu-ss P.O.Box I651 Farmington, I I .H. a7401 

Drilling Began 

9/5/77 
-.levjiion of land surface or 

Completed 9/7/77 _ Tvpe tools 03 Size of hole Q in. 

al weli is f t . Total depth of well Q f t . 

Completed seel! is, tLi shallow D artesian. Depth to water upon completion of well TIL f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Deptli 

E rom 

111 Fec i 

To 
Thickness 

in Feel Description of Water-Bearing Formation 

1 

Estimated Y ield 
(gallons per minute) 

52 7 

• 

Section 3. RECORD OF CASING 

Diameter 
t inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feel Length 
(feet) 

Type of Shoe 
Perforations Diameter 

t inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 19 Welded 32 None None 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet 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 

Section 5. PLUGGING RE.CORL) 

Plugging Contractor 
Address 
Plugging Method-
Dale Well PluggecL 

No. 
Depih in Feci j Cubic Feet 
,11 I Uoiiom : of Cement 

Plugging approved by: 

Stale Engineer Representative 



Section 7. REMARKS AND ADDITIONAL INFORMATION 

Tiie undersigned hereby certifies that, lo ihe best of his knowledge and belief, the foregoing is a 'rue and correct record of the above 



(AJ Owne 

STATE ENGINEER OM LCE . j 

WELL RECORD 

Section 1. GENERAL INFORMATION; 

:r of weli A : f r - <' •'' / - ' V A '\ / . 

Street or Post Office Add less f""! S) , / f f / ^ 
City and Stale , A " V e-' / - y / -> •• • ' ] / ' •/ ' -

. . . . I 1 

Owrjcf'!. Well No. v<L 

Well was drilled under Permit No. -5" T T • •? .'V and is located in the: 

i \? J O 
V* of Seetion / & township ' < •" liange. ..N.M.P.M. 

b. Tract No 

e. Lot No / l-

of Map No. of lin. 

of Block No. / 

d. x= 
the 

Subdivision, recorded in . J/v-V ?l Q . ' .' t / / County. 

: feet, Y= feet, N.M. Coordinate System — j . u i i t i n 

Grant. 

(B) Drilling Contractor. 

Address_/. ,. _! / : L"-> > •-> U " ^ ' : 

License No. 1 ^ £> A 4 L > _ 

/- A // /<•> / :> <•;) •>• 

i n . 

y v y —" —\zr 
Began / / - V Completed / / - / 3. — ' l ' / Type look / /> A " " .. / Si/.» of hole. 

at well is f t . Total depth of weli < f J ft 

^ • _ _ n 

Drilling 

Elevation of land surface or 

Completed well is p£i shallow CD artesian. Depth to water upon completion of wel). 

Section 2. PRINCIPAL WATER-REARING STRATA 
1 

Depth in Feet 
From 1 To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

1 / . \ VS- fc 
T 

\ 
i 

i 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

1ype of Shoe 
Peri oral ions Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

1ype of Shoe 
From To 

c / »•',/ 

- • — ~ r 1 ' ' 1 c / ' ' 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

in Feel 

To 
Mole 

Diameter 
Sacks 

of Mud 
CubR 1 cet | Method of Placement 
oi C emcrit j 

i 
j 
j 

i 

I 
| 
1 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 

Plugging Method 
Date Well Plugged 
Piugging approved by 

I N<' 
Depth in Feel C u b i t l'eet 

i 1 '|..p i IF.itom of C i ment 
I 1 1 , • 

j , | j 
j "V | i 

i 1 : ! 
State Engineer Representative 



Scciioi; (,. EO'.I 'Jl HOLE 

I cci I HICK 1'ICSS 

in Feel Color and '1 ypc of Materia! Encountered 

v ~ ! Ai v" 1 , %. ':• : r 

P. 
i 

i 
j / 

- ! i 
1 

. . 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

Tiie unilersipveJ hereby certifies that to the'best of his knowledge and belief, the foregoing is a true and correct record of the above 
describe.! hole. . . ;<•. 



i'U'vi^L'J J u l l f 1 9"72 

(A) Owner of well 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

.•o '"lio ~ ' 1 " V J ock 

Street or Tost Office Address r ' ° x ? ' ) u 

Cit>' and State . 

Owner's Well No.. 

[ i r t l a n d 

Well was drilled under Permit No. SJ IOO'7-

b. Tract No. 

c. Lot No. 

and is located in the: 

^ V t -'.•) Vi of Sec t i on___ J —1_ Township - .'- Range . 

of Map No. of the 

.N.M.P.M. 

of Block No.. .of the. 
Subdivision, recorded i n . County. 

d. X= . 
the. 

feet, V=_ feet, N.M. Coordinate System. . Zone in 
_ Grant. 

T e r r v G Rood (B) Drilling Contractor. 

Address Ht 3 Box 234 F l o r a V i s t a N . i l . 

License No.. 
wD 717 

Drilling Began 7/1Q/ po „ , t ^ 7 / 21 / BO T , , CaMeTool 
' • x •-1 Completed 1 / 1 Type tools 

Size of hole-

Elevation of land surface or 5~00 3° 
. at well is ^ " ' f t . Total depth of w e l l _ _ _ _ 

Completed well is shallow L~J artesian. Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

. 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) 

IS " 0 12 Water Bearing Sand Z: 0-ravol 20 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet 

Top Bottom 
Length 
(feet) Type of Shoe 

Perforations 

To 

219 30 30 D r i v e Shoe 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 

From 

m Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

Method of Placement 

C O 

C i CO 

_ l —> 
r r"-J 

i • •: 

- a 
Section 5. PLUGGING RECORD nn 

Plugging C o n t r n c l n r 

E
R

 

no 

Address 
No. 

Depth in Feet coCubic Feet 
PhiP!'in<' M. ' . f l imt 

No. 
Top ! Bottom of Cement 

Dale Wel l P lumed- i i i i 
Plugging approved by: 2 1 ! 1 

State Engineer Representative 

FOR USE OF STATE FNG1NS F.R ONLY 

7/24/30 



Section 0. I.OC. Ol" HOLE 

D.plb : 

From 1 o ! 
Thicknc,* | 

in Fee! i 

/ 
Color and Type of Materia] Encountered 

e 
[ 

1 | Over Bur'Inn Houlnrr" 

•7 12 Wet°r i3 r ,riri"n'"" vend x Gravel 
i 
i 
i 

i 

i -
j / 

/ 

i 

--

| 
i 
t 
i 

i 
! 

j 

-

• 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

certifies e best of his knowledge and belief, the foregoing is a true and correct record of the above 



Kt-vh-.J j -JJ,C I 'ill 

(A) Owner of well 

STATE ENGINEER OFFICE 

WELL RECORD j 

Section 1. GENERAL INFORMATION 

Street or Tost Office Address 
City and State 1 ' ' ° - r r l i n 0? 

Rt 1 Hox ~63 
Owner's Well No. 

Well was drilled under Permit No SJ 1 2 r ' Q 

11 3 f U J?'.,' VI of Seci ion 17 T W'* 

and is located in the: 

(jwnsinp Range. .N.M.P.M. 

b. Tract No.. of Map No. 

c. Lot No. of Block No. 

of the 

.of the. 
Subdivision, recorded in. County. 

d. X= . 
the. 

feet, Y= feet, N.M. Coordinate System.. . Zone in 
_ Grant. 

(B) Drilling Conlndor T e r r y IT H n p 6 

Address ^ 5 3o" Flora V i s t a . 

License No.. •JI) 717 

Drilling Began Q ^ - ^ Q . Completed Type tools Coble ?ooi 

Elevation of land surface or at well is 

shallow artesian. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Size o f ho le ^ in 

5 7 ;0Q f t . Total depth of w c l l _ _ 5 1 f t . 

Depth to water upon completion of well ^ f t . 

D e p t i i in Fe •[ 

From ' 1 o 

Thick ness 
in Feet Description of Water-Bearing Formation 

Estimated Y ield 
(gallons per minute) 

10 21 \7 EX t e r 3 e a r i a. r* S a n cl i:c G r a v e 1 10 

1 

1 

1 
Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet 

Top Bottom 
Length 
(feet) 

Type of Shoe 
Perforations 

From To 

. 219 0 31 3 1 Drive shoe 2 P 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

r-.n 

- — ' " * w 

- - - , — 1 

Section 5. PLUGGING RECORD — f f , 
| - r i 

Plugging Contractor *~i 
ArMress 

No. 
Depth in Feet Cubic Feet 

P i i i r j f i n g M i ' l h n r l 
No. 

Top Bottom | of Cement 
n ,te Well I ' lu.M.r,! 1 ! i 
Plugging approved by: 2 i ; j Plugging approved by: 

3 ! i : 
State Engineer Representative t 1 : 

FOR USE OF STATE P.NG'Ni i R ONLY 
i i / / J l ) 

(_•,. .,' 



Sccik.h (.. LOG OI : HOLE 

... • •„ i ,, Color'and i .i'L- oi j^atcnu) Encountered 
T O i l i I j o | i " 1 C d | 

i ], ' j Ov'T Bin*(3on Do'iiloarr 1 

1 a 

——— i 

^ 1 ! ; r- •[- ^ >* T ; n p y i i * ,-r ^ « ! - > 1 ~ v <~> "1 

i 
1 
1 

\ 
j 

1 
I ! 

i / 

i 

! • 

1 
1 

• i 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The under. ::.. J herein' cerui'.e: :h;;i,.; ihe best of his knowledge and belief, the foregoing is a true and correct record of the above 



APPENDIX II 

Field Notes 
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•biM&l ^4'$} jUfa. friz cwi^f~jM$i irOJMA 

y w w t i OAamtuaŜ . Vj & $AL!^4-; 
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APPENDIX III 

Laboratory Results 



#43 -C 

REPORT TO: 
_JLI.. 

/>.Q. 7*1 

LAB0RAT0RY_ 

LAB NUMBER 

SLD Users Code No. faij-oO 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

, CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Waterf Soil • Other 

Water Supply and/or Code No. 

City & County )£> r ' H f l ^ i ^ OIUJO' 

Collected (date S time) 2-/0-t(o , /Q/n Us-* By (name) l ^ j Aiu^^^r^y 
pH= ; Conductivity= umho/cm at °C; Chlorine Residual= 

; Flow Rate= Dissolved Oxygen- mg/1; Alkalinity= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

S(Ui Ou^u ^[yjytATj 0Jr /L\OA>$ ClvJa P^eV. , & t=Wfi*JcL, A,'M. . 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that 1 witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES 2- septum vials "with teflon-1ined discs identified as: 
specimen 5(7"ft 1 v £ ; duppicate j^ / * - / ; tr ipl icate__ ; blank(s) 
and ' ' ' ' • ' ^ -• 
and 

amber glass jug(s) with teflon-1ined cap(s) identified as 
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). _ 
-ICE) Sample stored in an ice bath. 

Sample preserved with 3 mg Na202S2/40 ml and stored at room temperature. ^2°3S2: 

CERTIFICATL(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: Ye$££'£^|o^P 

I (we) certify thot this sample was transferred from 

at (location) 

<-£•.£>_„. 

to 

(date £ time) 

Disposition of Sample 

S i gna ture (s) 

on 
and that the statements in this bloL^^e^dPrfeC^ 

Seal(s) Intact: Yes • No • . 
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EXTRRCTRBLE 
SCREENS 

ALTPI I ATTC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACTD HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORCANOP1IOS PI 1 AT E P ES TT CI DE S 

POLYCHLORINATED BTPHENYLS (PCB's) 
POLYNUCLEAR AROMATTC HYDROCARBONS 

TRIAZTNE HERBICIDES 

S P E C I F I C COMPOUNDS SPECIFIC COMPOUNDS 

RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INl/lCATE 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS 

LRB. No.: ORG- /¥3 
THE TYPE OF ANALYTICAL SCREENS 
SUSPECTED OR REQUIRED. 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB3 

* 

COMPOUND CPPB] 

* 

u 
hi c/o* a.-Led rurvea-L/es. * 

* DETECTION LIMIT 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NO y . 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 t h i s block and ihe an a l y t i c a l data 
on t h i s page accurately r e f l e c t the a n a l y t i c a l results for thj^/s/mple; 
Date(s) of analysis: r X / 1 2 / 8 & • Analyst's signature^ 
I c e r t i f y that I have reviewed and concur with the an a l y t i c a l results for t 
with the statements i n th i s block. Reviewers signature: 

rs sample and 



REPORT TO: 

.LI» 

£////$(* 

Ao, 
5^jfeJc, MM of - o% j 

LABORATORY 

LAB NUMBER C iK 

SLD Users Code No. S'l^Op 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

, CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water JS3 Soil • Other 

Water Supply and/or Code No. 

City & County tf\xMo^vcL 

Collected (date & time) -$(o ; fi9?0 Lr<. By (name) l e * j M a r * ^ 
pH= ; Conduct!vity= umho/cm at °C; Chlorine Residual=_ 

Dissolved Oxygen= mg/l; Alkalinity= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

Flow Rate= 

1 certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that 1 witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

lethod of Shipment to Laboratory P^.rQ tcJrb<~ 
THIS FORM ACCOMPANIES 2- septum vials with teflon-lined discs identified as: 
specimen \ -0- ; dupl icate h / $ \ t r i p i icate ^ ; blank(s) 
and amber glass jug(s) with teflon-1ined 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). . 
fMjC£V Sample stored in an ice bath. 
T̂ TTâ O.̂ : Sample preserved with 3 mg Nâ Ô /̂ O ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from to 

at (location) on 

(date & time) and that the statements in th^block are correct. 

Disposition of Sample ; . Seal(s) Intact: ^s^D No • 

Signature(s) ^ n ^ 
j -

I (we) c e r t i f y that th i s sample was t ransfer red from foj/>- ^P/? to 

at ( loca t ion) 

ytiZr* 
on 

(date & time) and that the statements in this ^locV^re correct. 

Disposition of Sample . Seal(s) Intact: YesD No • . 

Siqnature(s) 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 

- •CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON SCREEN 

-
CHLOROPHENOXY A CT D HERBTCTDES 

CAS CUROMATOCRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

0RCAN0PH0SP1IATE PESTTCIDES 

POLY CHLORINATED BTPHENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZTNE HERBTCTDES 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

--

RNRLYSES REQUESTED LRB. No.: ORG- /VV 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

REMARKS 

RNRLYTICRL RESULTS 

COMPOUND CPPBD COMPOUND 

* DETECTION L I M I T 

CPPBD 

REMRRKS: 
~7 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO y . Seal(s) broken byj date : Seal(s) I n t a c t : 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 th i s block and the a n a l y t i c a l data 
on t h i s page accurately r e f l e c t the a n a l y t i c a l results for th/f/ sdmple . / v 

Analyst's signature '-^jfasshsdsiyy ftl* Date(s) of analysis : Jif 11*/ff C 
I c e r t i f y that T have reviewed and concur with the ana l y t i c a l results for t l ; 
with the statements i n this block. Reviewers signature: 

sample and 



$1(45 -C 

REPORT TO: 

r __ .L l . 

..II -
H -

LABORATORY 

LAB NUMBER of? / rf/ & • 

SLD Users Code No. 53</0Q 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water® Soil • Other 
Water Supply and/or Code No. 

City & County K1 iMtu^A , Stiuo iTkJ 
Collected (date & time) 2--/0-%(n 1 hr* By (name) Z'-Q^J /Mtv^hxy 
pH= ; Conductivity= umho/cm at °C; Chlorine Residual= 

; Flow Rate= Dissolved Oxygeiv mg/l; Alkalinity : 

Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory Pixr-viajfg r~ 
THIS FORM ACCOMPANIES 2- septum vials with teflon-lined discs identified as: 
specimen 3c-/f-- . '> duplicateJ*- £? ; triplicate_ ; blank(s)_ 

amber glass jug(s) with teflon-lined cap(s) identified as 
other container(s) (describe) identified as 

and 
and 
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 Na203S,,/40 m ] a n c j stored at room temperature. P-Na203S2 

CERTIFICATED) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 

to 

on 

(date & time) 

Disposition of Sample 

and that the statements in this block are correct. 

• . Seal(s) Intact YesD No D 

*e, Signature(s) C 

I (we) certify that this sample was transferred from 

at (location) 

(date & time) 

Disposition of Sample 

Signature(s) %- •% to 

on 
and that the statements in ̂ ^s^.Tock are correct. 

. Seal(s) I n t a c f e ^ ^ No • . 



RNRLYSES REQUESTED . LRB. No. : ORG- MS~ 
PLEASE CHECK TUE APPROPRIATE BOXES BELOW TO IND/ICATE TUE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALTPHATTC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 
HALOGENATED HYDROCARBON SCREEN CHLOROPUENOXY ACTD HERBICIDES 
GAS CHROMATOCRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORCAN0PUOSP11ATE PESTICIDES 

POLYCHLORINATED BTPHENYLS (PCB's) 
POLYNUCLEAR AROMATTC HYDROCARBONS 

TRIAZTNE HERBTCTDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND C P P . B : COMPOUND CPPB] 

t ~ 2S" J 
Cbrfbcm. d'iSu.1 A'dt- C ? 3 

3 

c-kci *• 

* DETECTION L I M I T 

REMRRKS: 

CERTIFICATE OF ANALYTICAL 
N0_x_. Seal(s) broken byj date : 

PERSONNEL 
Seal(s) I n t a c t : 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 th i s Mock and the analytical, data 
on t h i s page accurately r e f l e c t the an a l y t i c a l results for thi^/sarfpler 
Date(s) of analysis: Z//3/SC • Analyst's signature : ^jt/^Zi^LA^-_ 
I c e r t i f y that I have reviewed and concur with the an a l y t i c a l results for t h i : 
with the statements i n th i s block. Reviewers signature 



REPORT TO: 

f .1 U 

: i ^ " " . r , | ] 
H " * 
• LN 11 HO MM [.NT , 1 B O H M [.NT 

I 1' 

8fef#46 -C 

'P.O, R.K 

LABORATORY 

LAB NUMBER of? / j f & 

SLD Users Code No. Q 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water pi Soil • Other 

Water Supply and/or Code No. 

City & County k\^\\r^i 
Collected (date & time) Z-/c /OOP 

Conductivity1 umho/cm at 

By (name) /.-e^j A l t u ^ - ^ y 

°C; Chlorine Residual= 

Dissolved Oxygen=_ mg/l; Alkalinity= Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

1 certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory Auj-ft (gjkv <~ • 
THIS FORM ACCOMPANIES ̂  2- septum vials with teflon-lined discs identified as 
specimen_ 
and " 
and 

2- - A- \ dup] icate ; triplicate ; blank(s) 
amber glass jug(s) with teflon-lined cap(s) identified as_ 
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). _ 
(1^ICE: Sample stored in an ice bath. 
P̂ TTâ Ô : Sample preserved with 3 mg Na^O^MO ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

(date & time) 

Disposition of Sample_ 

Signature(s) 

_ at (location) ^_ 

and that the statements in this bloc correct. 

. Seal(s) I n t a c t : / ^ • 

to 

on 

I (we) certify that this sample was transferred from 

at (location) 

(date & time) 

Disposition of Sample_ 

Signature^) 

to 

on 
and that the statements in this block are correct. 

. Seal(s) Intact: Yes • No • 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

K AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTTCTDES 

X X HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACTD HERBTCTDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPUOSPHATE PESTICIDES 

POLYCHLORINATED BTPHENYLS (PCB's) 
POLYNUCLEAR AROMATTC HYDROCARBONS 

TRIAZINE HERBTCTDES 

S P E C I F I C COMPOUNDS SPECIFIC COMPOUNDS 

RNRLYSES REQUESTED 
PLEASE CHECK TIIE APPROPRIATE BOXES BELOW TO INDICATE 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS 

LRB. No.; ORG-
THE TYPE OF ANALYTICAL SCREENS 
SUSPECTED OR REQUIRED. 

REMARKS : 

RNRLYTICRL RESULTS 

COMPOUND CPPB] 

-

COMPOUND CPPB] 

--

• i / 
-

' / 
-

--

H DETECTION L I M I T 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO X • Seal(s) broken by: date: Seal(s) Intact: Yes__ 

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 tl/4/6 /y,11P^-L 
Date(s) of analysis : J-/ ll{ $(* . Analyst's signatureu/^t/^uZ^ th. 
I certify that I have reviewed and concur with the analytical results for 
with the statements in this block. Reviewers signature: 

is sample and 



REPORT TO: 
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8&;/|47 -C 
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P-0- ft/yx 

LAB0RAT0RY_ 

LAB NUMBER 

SLD Users Code No. ^"jjO Q 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

, CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Waterf Soil • Other 
Water Supply and/or Code No. 

City & County &A\&^>A , Q~u^?^J 

Collected (date & time) Z - / 0 - H , Og< f£ kvs By (name) A I U J W ^ , 

pH= ; Conductivity= umho/cm at °C; Chlorine Residual = 

mg/l; Alkalinity= ; Flow Rate= Dissolved Oxygen= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed ; 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

-4 
vials 

1 Method of Shipment to Laboratory 
THIS FORM ACCOMPANIES Z_ septum v ia l s wi th t e f l o n - l i n e d discs i d e n t i f i e d "as: 
specimenj)r>t,Hyp EL-*J4,dupl icate ft^tt/^fajLto t r i p l i c a t e ; blank(s)_ 
and amber glass j ug (s ) wi th t e f l o n - l i n e d cap(s) i d e n t i f i e d as_ 

other container(s) (describe) and identified as 
Containers are marked as follows to indicate preservation (circle): 
N£̂ —v No preservation; sample stored at room temperature (~20°C). 
K-IC£y Sample stored in an ice bath. 
-N3202S2: Sample preserved with 3 mg Na00-,S0/40 ml and stored at room temperature. 

c 5 L. 

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 D 

I (we) certify that this sample was transferred from 

at (location) 

*7 V 
2-+ 

(date & time) 

Disposition of Sample_ 
Signatured) 

: ' 7r 
and that the statements in t h i r i j ^ p c k a r e ^ r - r e c t . 

to 

on 

Seal(s) I n t a c f ^ ^ & Q No D 



RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPpUNDS 

JDI 
LRB. No.: ORG- /V7 
THE TYPE OF ANALYTICAL SCREENS 
SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 

N : 
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 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND 

r.-l-ed Pu^enb/es /Vona Oe-f-ec-Ucl 

CPPB] COMPOUND CPPB] 

* DETECTION LIMIT 
REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
NO X . Seal(s) broken byj date: Seal(s) I n t a c t : 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 t h i s block and the a n a l y t i c a l data 
on t h i s page accurately r e f l e c t the an a l y t i c a l results for th^6 sfanipl^. 
Date(s) of analysis: <£-f/3f &C> • Analyst's s i g n a t u r e ^ ^ ^ ^ t ^ ^ _< 
I c e r t i f y that I have reviewed and concur with the analytica 
with the statements i n t h i s block. Reviewers signature: 

resu is sample and 



d-C, ft>-<-V-v.V M ^ Vc / j £ 1 1 0 

REPORT TO: 

f _ i L l * _ 

. / I r-

(s-rfi ixj j id V & b u - <cci l r t ;J 

P.O.flax W 

LABORATORY_ 

LAB NUMBER 

SLD Users Code No. *0 O 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE", 

CERTIFICATE OF FIELD PERSONNEL 
Soil • Other Sample Type: W a t e r f 

Water Supply and/or Code No. 

City & County <Xt^\(kA > ^<UJ ^TUL^ 

Flow Rate11 

7 ~ 

Collected (date & time) z-/a~S6 . /n % O kr<> By (name) / Aiu^^y 
pH= ; Conductivity3 umho/cm at °C; Chlorine Residual= 

Dissolved Oxygen= mg/l; Alkalinity= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 

Method of Shipment to Laboratory Pluf-Q[tdtt-f . 
THIS FORM ACCOMPANIES septum vials with teflon-lined discs identified as 
specimen $\J& 2-a-'> d"upl icate SrjR2-b ; triplicate^ _ _ > blank(s) 
and amber glass jug(s) with teflon-1ined cap(s) identified as 
and other containers) (describe) identified as 
Containers are marked as follows to indicate preservation (circle): 
NP_̂-—. No preservation; sample stored at room temperature (~20°C). _ 
y-lCL? Sample stored in an ice bath. 
P-Hao0,S„: Sample preserved with 3 mg Na^O^MO 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 D 

:s.c. te 
I (we) certify that this sample was transferred from 

at (location) 

(date & time) 

Disposition of Sample_ 

Signature(s) 

and that the statements in t h i ^ i ^ c k are $%rect. 

. Seal(s) I n t a c t ^ ^ s 0 ^ . No D 

to 

on 



RNRLYSES REQUESTED LRE. No.; ORG- 1^8 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 
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EXTRRCTRBLE 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC lPYDROCARBONS 
AROMATIC HYDROCARBON SCREEN •CHLORINATED HYDROCARBON PESTICIDES 

>c HALOGENATED HYDROCARBON SCREEN CULOROPHENOXY ACTD HERBICIDES 
GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

ORGANOPH OS PH AT E P ESTT CIDE S 

POLYCHLORINATED BTPHENYLS (PCB's) 
POLYNUCLEAR AI'OMATTC HYDROCARBONS 

TRIAZTNE HERBTCTDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

Y / /f -L- D)CJAJO ro *JtUx^j<L~ 
*r~ 

--

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND C P P B : COMPOUND [PPBD 

A/one. DekJec{ ) c 
y_. / 

K DETECTION L I M I T 

REMRRKS: 

Yes NO 
CERTIFICATE OF ANALYTICAL PERSONNEL 

/ . Seal(s) broken byj date : Seal(s) I n t a c t : 
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 th i s black and the an a l y t i c a l d^ata 
on t h i s page accurately r e f l e c t the an a l y t i c a l results for thiA/sara^l e.-
Date(s) of analysis : £L 

reviev 
Analyst's signature^ 
:ur with the anal 

Reviewers signature 
I c e r t i f y that I have reviewed and concur with the a n a l y t i c a l results for t h i s / 

with the statements i n t h i s block. 
simple and 



REPORT 70: 

f ^ - - = . .11 c H ——- J 

r-

I LABORATORY 

LAB NUMBER 

2 
SLD Users Code fio. 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

Sample Type: Water 

Water Supply and/or Code No 

CERTIFICATE OF FIELD PERSONNEL 
Soil • Other 

City & County ^/rr^KAS ( ZfisJ Ut/A^J fiais/Jr-V 

Collected (date & time) 36 02. /3 /S/O 

PH=______i Conductivity= / / e r s umho/cm at 

By (name). tfAu&y Agc - / ^ / ? 

'C; Chlorine Residual= 

mg/ l ; A lkal in i ty= Flow Rate= Dissolved 0xygen= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements in this block accurately reflect the results of my field y I K L I . U 

analyses, observations and activities. Signed < -̂-7 • I certify that I witnessed these field analyses, observations anti activities and concur; 
with the statements in this block. Signed j 

Method of Shipment to Laboratory CA^-^f C=.H 
HIS FORM ACCOMPANIES ^ septum vials with teflon-lined discs identified as 
specimen f6r~>fS'o; duplicate ; triplicate ; blank(s)_ 
and 
'and 

amber glass jug(s) with teflon-lined cap(s) identified as 
other container(s) (describe) identified as 

Containers are marked as follows to indicate preservation (circle): 
N?____ No preservation; sample stored at room temperature (-'20oC). 
.±_=J_C_E>' Sample stored in an ice bath. 
?-Na-.0-S-.: Sample preserved with 3 mg Na203S-,/40 ml and stored at room temperature. 

CERTIFICATÊ ) OF SAMPLE RECEIPT 
I (we) certify that this sample was transferred from 

at (location) 
to ; 
on f 

(date & time) 

Disposition of Sample_ 
Signature(s) 

and that the statements in this block are correct, 

____• Seal(s) Intact: YesD No D 

I (we) certify that this sample was transferred from 

at (location) 

(date & time) 
Disposition of Sample_ 
Sicnature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD No D 

to j 
i 

on ! 
i 



LRB. No.: ORG - ibl RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

U3 

S5 

> 

p 
< 

_ 
C 

PURGERBLE 

SCREENS 

> 

E3 
<5 

EXTRRCTRBLE 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN 
HALOGENATED HYDROCARBON SCREEN 
GAS CKROMATOGRAPH/MASS SPECTROMETER 

CHLORINATED HYDROCARBON PESTICIDES 

y Jt CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 
P OLY CHLORIN AT ED BIPRENYLS (PCB's) 
POLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE HERBICIDES 

A 
SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

T l — ~ ' 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB_ 
/ fa i re r , ,̂ -̂teg---7-t' 

* DETECTION LIMIT 7T^ 
REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
j Seal(s) Intact: Yes NO V . Scal(s) broken by_ date: 
'I certify that T followed standard laboratory procedures on handling and analysis of this 
l sample unless otherwise noted and that the statements in this block and the analytical data 

on this pa;;e a ecu rat ejy reflect the analytical results for thi* s-ample. 
Dat" Cs) nf nnalysi s: J/ 1aidi ?/2/)tlICftfi&h>••»ly st1 R signature : yJ/^Xxz^t^-^^j 
1 ffi;!'";,' r i > a I* i have, rev ieve'l and concur with th«». analyr! vfyV "'%> s u 1 ts f<^yt a i 
with tho srnre.mcnts in this block. Reviewers s i. gn a t u r e : ' f^-d-Li^^l 



J66 

< CWVIROKWEXT 

LABORATORY ^ ' 

LAB NUMBER o K -

— , SLD Users Code No. 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

CERTIFICATE OF FIELD- PERSONNEL 
Sample Type: Water C3 Soil • •' Other ' " 
Water Supply and/or Code Ho. .• : ' 

City & County jCir^ru^u^ SAK) ,\i>4«? Qj>vfj-r^ 

Collected (date & time) <?6o^/2> *sg3=c5> tS/5 By (name) Sc/e* 
pH= ; Conductivity3 umho/cm at °C; Chlorine Residual= 

Dissolved Oxygen= mg/l; Alkalinity 3 ; Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

I certify that the statements in this block accurately reflect the results of my field j 
analyses, observations and activities. Signed /%xj2z. 
I certify that I witnessed these field analyses ."'observations and activities and concur 
with 'the statements in this block. Signed 

Method of Shipment to Laboratory ~l(h^~?> ^Q^-^-M) 
THIS FORM ACCOMPANIES septum vials with teflon-lined discs identified as 
specimen 2±ez-iz>fs\ dupl icate ; triplicate ; blank(s) 
and amber glass jug(s) with teflon-lined cap(s) identified as_ 
'and other container(s) (describe) identified as 
Containers are marked as follows to indicate preservation (circle): 
NP: No preservation; sample stored at room temperature (~20°C). j 

<d̂?f_TCT> Sample stored in an ice bath. ( 
P-Na-pO-̂ : Sample preserved with 3 mg Na203S-,/40 ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT : I 
I (we) certify that this sample was transferred from ~ to | 

at (location) on \ 
t (date & time) and that the statements in this block are correct. 1 

Disposition of Sample . Seal(s) Intact: YesD No • . j 
Signature(s) j 

I (we) certify that this sample was transferred from to j 

at (location) on [ 

(date & time) and that the statements in this block are correct. j 

Disposition of Sample . Seal(s) Intact: YesD No • . j 

Sionature(s) } 



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. 

Q
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A
L
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T
IV
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Q
U

A
N

T
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A
T

IV
1

 
1 1 

PURGERBLE 

SCREENS 

> 

H 

c Q
U

A
N

T
IT

A
T

IV
 5

 

EXTRRCTRBLE 

x ^SCREENS 
ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

K AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 
i y HALOGENATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 

GAS CHROMATOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN j 
ORGANOPHOSPHATE PESTICIDES 
P OLY CKLORIN ATED BIPHENYLS (PCB's) 
FOLYNUCLEAR AROMATIC HYDR0CAR30NS 

1 TRIAZINE HER3ICIDES ! 

1 

S P E C I F I C COMPOUNDS SPECIFIC COMPOUNDS 
v1 

J 
i 

1 

REMARKS: 

1 

RNRLYTICf lL RESULTS 

COMPOUND CPPB] | COMPOUND CPPB] 

/ ._v , i r . i ( f 

}r> - \'JZ-. t-^r • • . 

wo 
! * DETECTION L I M I T /n "PM 

REMRRKS: ^ f i ^ *3sz.r„.fr/c; ^r.f.nxA J^v^n,^? 
( i d 

Seal(s) I n t a c t : Yes NO Seal(s) broken by: 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 th i s block and the a n a l y t i c a l data 
on th Ls paj;e accurately r e f l e c t the, a n a l y t i c a l results f o r this ts,ajTiple. 
DaCc(s') of analysis 'S j lk \c}0 .} i l jhzx i££ Analyst's si*»n«rure 

i I etMtifv thai i iiave levi^weii .(nu concur wirh Liic anaivt: i cv i W'.'u .(nu c'incur wica 
I with the statements in th i s block. Reviewers signature: Lu— ,.. 



New Mexico Health and Environment Department 
SCIENTIFIC LABORATORY DIVISION 
700 Camino de Salud NE 

Albuquerque, NM 87106 — (505) 841-2555 

GENERAL WATER CHEMISTRY 
and NITROGEN ANALYSIS 

DATE , <r, 
RECEIVED I QL CODE • 59300 • 59500 OTHER: 82235 

Sample location / —• Collection DATE _ 

ColwetionTIME 

SITE 
INFORM- »-

ATION 
Coti*ci»or\ sns description ^ ../—^ / —7"*"' * 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION 
State Land Office Bldg, PO Box 2088 
Santa Fe, NM 87501 

Attn: David Briypr. 

SAMPLING CONDITIONS 

Station/ 
mall code 

Owner 

• Bailed 
_^-Dipped 

D Pump 
• Tap 

Water level Discharoe — Sample type s 

pH (00400) LA Conductivity (Uncorrected) 
^mho 

Water Temp. (00010) 

o °c 
Conductivity at 25 "C (00094) 

f/mho 
Field comments 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. ol samples i 
submitted / 

• NF: Whole sample 
(Non-filtered) 

^ F : Filtered in field with 
0.45 ^membrane filter 

• A: 2 ml HjSO«./L added 

rj2[NA: No acid added • Other-specify: 

ANALYTICAL RESULTS from SAMPLES 
F, NAV NF, NA Units Date analyzep Units Date analyzed 

• Conductivity (Corrected) 
25 °C (00095) 

• Total non-filterable 
residue (suspended) 
(00530) 

• Other: 
• Other: 
• Other: 

_/jmho 

mg/l 

NF, A-H,SQ 4 

^ C a l c i u m (00915) 
$T ' Magnesium (00925) 
^ S o d i u m (00930) 
£ } ? Potassium (00935) 
fry Bicarbonate (00440) 

Chloride (00940) 
(J^Sullate (00945) 

Total filterable residue 
(dissolved) (70300) 

• Other: 

ID,') 

IT?.* 
3r,t 

rr 
477 

mg/l 
mg/l 
mg/l 

• mg/l 
mg/l 
mg/l 
mg/l 

mq/l 

^7 

3/'9 

• Nitrate-N + . Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

• Total Kjeldahl-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 

mo/I 

Analyst Date Reponed 

5 U£ |S6 
Reviewejlpy 

Laboratory remarks 



New Mexico Health and Environment Department 
6CIENT1FIC LABORATORY DIVISION 
700 Camino de Salud NE 
Albuquerque, NM 87106 — (505) 841-2555 

( r ' QCHCflAL-WA'l Lit LHSWlSgftY 
aD^LLXaOQgN ANALYSIS 

RECEIVED | J- \ m2b\ ti&t § -20 f CODE • 59300 • 59600 & OTHER: 8 2 2 3 5 

Cc fyy 6 ^>z^7 GftsmM 
Geta t ton DATE , 

Cotwciion TIM 

SITE 
INFORM-

ATION 

Sampi* location 

Collection sue oescnption 

l | U « I Oy - P»r*oo/Aoency V > 7 7 5 7 > 

GT 

2 

SEND 
FINAL 
REPORT 
TO 

ENVIRONMENTAL BUREAU 
NM OIL CONSERVATION DIVISION -re­
state Land Office Bldg, PO Box 2088 
Santa Fe, NM 87501 

Attn: David Rnypr 1_I 

SAMPLING CONDITIONS 

Station/ 
w r t cooe 

Owner 

u_' Bailed • Pump 
CS£ Dipped • Tap 

Water level Discharge ^, Sample type, / n 

pH (00400) ^ ^ Conductivity (Uncorrected) 

f ) £ d Mmho 
Water Temp. (OOOI^ 

o °C 
Conductivity at 25 "C (00094) 

fimho 
Field comments 

! 

SAMPLE FIELD TREATMENT — Check proper boxes 
No. of samples 
submitted 

r-j N p . Whole sample 
(Non-filtered) 

V y p . Filtered in field with 
• S * ' 0.45 ^membrane filter -S-rrrtT TSarrt added 4*4^Cfy^///&?> 

• NA: No acid added • Other-specify: 

ANALYTICAL RESULTS trom SAMPLES 
NF, NA Units Date analyzed F, NA Units Date analyzed 

• Conductivity (Corrected) 
25 °C (00095) 

^ Total Dan-fiKkraA 'YV / } 
' r^jj^(sus£*n^ed) i ^ ^ - / 1 f 

X Other. f ) $ *c:T 
p other. £ V -< C • c - r ^ 

pother ^ ^ f ^ f 

_jimho 

mg/l 

G Calcium (00915) 
• Magnesium (00925) 
• Sodium (00930) 
G Potassium (00935) 
• Bicarbonate (00440) 
• Chloride (00940) 
G Sulfate (00945) 
G Total filterable residue 

(dissolved) (70300) 
G Other: 

mg/l 
mg/l 
mg/l 
mg/l 

. mg/l 
mg/l 
mg/l 

mq/l 

NF. A-H,SOi 

G Nitrate-N + , Nitrate-N 
total (00630) 

• Ammonia-N total (00610) 

G Total Kjeldahl-N 
( ) 

G Chemical oxygen 
demand (00340) 

G Total organic carbon 
( ) 

G Other: 
G Other 

F, A - H j S O , 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

G Nitrate-N + , Nitrate-N 
dissolved (00631) 

G Ammonia-N dissolved 
(00608) 

G Total Kjeldahl-N 

( ) 
G Other 

mg/l 

mg/l 

mo/I 

Anaivst Date Reponeo Reviewed oy 

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 



.Lab Number: Sample Code 

Date Submitted: 

By: BGJJL 

Date Analyzed:_ 

Reviewed By: 

Date Reported 

Element 

Aluminum 

Barium 

Berylium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

S i l i c o n 

S i l v e r 

Strontium 

Tin 

Vanadium 

Zinc 

Arsenic 

Selenium 

Mercury 

ICAP VALUE (MG/L) 

-10. \ 

±2i\ 
<0. 

)10 
-to. 

±0.\ 

JL0.\ 

<o.\ 

fe.l 

40.\ 

JA 
40.\ 

AA VALUE (MG/L) 

^0t00<? 





— A r f s^>i-

I I r " 
- j i 

< LNVMIONMLNT 

S l A I L OI Nl .U MEXICO 

SCIEN 1 INU LABORATORY DIVISION 
700 Camino ce Saluc fJE 

' Alsuquerque, t i l ' , 87106 541-2570 

REPORT TO: 'ft* G ._ ia : S . L . D . No, 

DATE REC. 

OR- j? 

PHONE cfi^ 7 - ^-^W 
^ v j ^ . ^ , N t l <??rOCA-0^fe USER CODE-.SLT |^|OlQl 

CONTAINERS WHICH ACCOMPANY THIS FORK ARE COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER: ST%>^I<~^ CZ^^CJ CODE: M i l l 

CODE: | |_ | 

CODE:I I 

SAMPLE TYPE : WATERjSJ , SOIL Q , OTHER 

COLLECTED: 0 3 / /? / R -/£T:QO BY C^CJ 
DATE A:;D TIKE 7/ 

SOURCE: C^rx-S*,^ \jJ<2L>({ 

NEAREST CITY ; K > ^ t c/ 

LOCATION: (fxkr- / ̂ QQ, r^?-p^rvercj 

M i 
Y Y M K D D H H M M I I I 

CODE: 1 1 1 4 1 1 1 + 1 1 1 1 1 
AQUIFER DEPTH 

CODE: 

CODE: ± ± 
pH= — ; Conductivity= — umho/cra at — °C; Chlorine Residual 1 

Dissolved C>:ygen= '—1 mg/l; A l k a l i n i t y = —. ; Flow Rate= 

TOWNSHIP RANGE SECTION TKACTS 

Sar.pling Location, Methods and Remarks ( i . e . odors, etc.) 

I certify that the statements in this block accurately/reflebt. u/ne results 

cf my field'analyses, observations and activities. j/Xbjj/^' 

Method of shipment to the Laboratory SJ f./UYK€^<l£ OF- f 
This fcrrr. accompanies Septum Vi a l s , Glass Jugs, 
Containers are marked as follows t o indicate preservation: 
j~H NP: No preservation; sample stored at room temperature. 
j><t P-Ice Sample stored i n an ice bath (not frozen) . 
|—| P-Na S 0 ; Sample preserved with Na S 0 to remove chlorine residual 

I (we) cei 

ro 

that this sample was transferred from S/*^Vtr?J y • CA& Y 

at (location) on 
/ I p ' / f O - i(j> : A and that the statements i n t h i s block are correct. 

DATE AND TIME . f \ . ̂  

Evidentiary Seals/. NoVxSeal^ed • Seals Intact: Yes [^J No • 

Signatures .MV^iT~ \ CflA^ ^^f.FBjr 
t__ T 

(we) c e r t i f y that t h i s sample was transferred from 
o at (location) on 
/ / - : and that the statements i n t h i s block are correct, 

DATE AND TIHE 
Evidentiary Seals: Not Sealed f~~J Seals I n t a c t : Yes {~~J No TH 



RNRLYSES REQUESTED 
PLEASE CHECK inn APPROPRIATE BOXES BELOW TO INDIC/ 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMROU! 

LRB. No . : ORG-RNRLYSES REQUESTED 
PLEASE CHECK inn APPROPRIATE BOXES BELOW TO INDIC/ 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMROU! 

vTE THE TYPE OF ANALYT3 CAE SCREE'5S 
DS SUSPECTED OR REQUIRED. 

t 
t— 
t— 

C " 

PURGERBLE 

SCREENS 
-

UJ '• 
£> 

H 
i 

C ' 

;> 
f — t 

C—I 

f—i 

*— <̂  
ID 

EXTRRCTRBLE 

-SCREENS 
A I . ! FHATIC HYDROCARBON SCREEN 

-
ALIPHATIC HYDROCARBONS 

X AROMATIC HYDROCARBON SCREEN 

-

CHLORINATED HYDROCARBON PESTICIDES 

X, UAUn:;:;>ATED HYDROCARBON SCREEN 

-

C'lILOROPHENOXY ACID HERB1CILES 
-'A'.S C'-iRO!LVJ'OGRAPH /ILASS SPECTROMETER HYDROCARBON F^~L SCREEN 

1 
i 

0 liG AN OP 110 S PI 1 PESTICIDES 

t P O I A C I E L O R ^ V T E D 1*LĴ ENYLS (PCE's) 

I POLY%CLEARK'\RO! lATK^JYD RC CART ON S 

1 T RI AZjffeyH E I^VDE S 
i 

1 
i 

1 
j 
i 

SPECIFIC COMPOUNDS SPECIF r t^^MPOUNDS 

<>< 
i 

j i -
1 1 

-

i — „ 

r-
ARF.S : i — „ 

r-
RNRLYTICRL RESULTS 

COMPOUND [.PPB] COMPOUND CPPB] 

| $•fTAtTa.tit ky^/r^*^''? 
I 

$ Err ii 

I 
$ Err ii 

I 
i 

i f K i J- me 
/ 

* DETECTION LIMIT / 
REMRRKS: 

r 

CERTIFICATE OF ANALYTICAL PERSONNE 
Seal(s) Intact: Yes ^ NO . Seal(s) broken by : ^0su.< f -fecCoii 
I c e r t i f y that 
snr.nle unless 

ante 
I f o l l o w e d s tandard l a b o r a t o r y procedu 

>therwise noted and t h a t the s t a t c m e n t s ^ i r 
s on h a n d l i n g and ana lys i s of t h i s 

t h i s b l o c k and the a n a l y t i c a l data 

cn t i n s nace e iccurate lv re r iec 
Date(s ) of a n a l y s i s : 3 L J f £ 
7 r e r r ' i f v r i i s t 1 hnvp r p v i e 

the analytical results for this sample. * 
Analyst's signature : ^jj^.' f . J$i&,.-i 

c e r t i f y that 1 have reviewed and concur with the analytic, 
.th the statements i n t h i s block. Reviewers signature: 

i l t s f or this sample and 



-t , . •-' -

II
 r-

i CNVIIIONMCNT III ON* 

J! r J 
S l ATL OI M U Mr.XICO 

S C I L N i IhlU L A b O H ATORY DIVISION 
700 Cammo de Salud fJE 

AlDuquerque, Nl.'87106 841-2570 

REFORT TO: S . L . D . No. 

DATE R E C . 

OR •U- u . /J? 

PHONE fe&r) £^7 - 2^7^" 
• ^ f e jl//-/ fit7fo(i.-£>?6r? USER CODE; ClTl^lOlOl ! 

CONTAINERS WHICH ACCOMrANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER: CODE 

CODE SAMPLE T Y P E : WATER Jg) , S O I L Q , OTHER 

COLLECTED: O X / ? - / BYTV r\«Lt^(/^^f CODE 
, . DATE AND TIME J 

SOURCE i ^ i ? q^iO / / W P»fc/"i>/-qi*-vK fia^ CODE 

NEAREST CITY: 

LOCATION: 

CODE 

CODE 

pH= — ; Conductivity= —- umho/cm at 

Dissolved Cxygen= — mg/l; A l k a l i n i t y = _ 

_LJ. 
Y M M D D 11 H hi K I I I 

I 4 I I I T I I I I I 
AQUIFER DEfTM 

1 4 1 1 4 JL 
TOWNS1IIP RANGE SECTION TiiACTS 

5C; Chlorine Residual= —? 

; Flow Rate= „ 

Sampling Location, Methods and Remarks ( i . e . odors, etc 

I certify that the statements in this block accurately/ reflect t/he results 

of my field analyses, observations and activities. /jiC'/j&sX /< Ijjyy 

Method of shipment t o the Laboratory QfjMyofetU.. Oi- ' ^2$(j7 i 

This form accompanies Septum V i a l s , Glass Jugs, 
Containers are marked as follows to indicate preservation: 
1 | NP: No preservation; sample stored at room temperature. 

P-Ice Sample stored i n an ice bath (not frozen). 
| | P-Ha S.O,; Sample preserved with Na S 0., to remove chlorine residual 

I (we) certify that this sample was transferred from S>T&->ud \A- LA^i 

_ZJ,A . f~('iA^v^j2^^ at (location) SLA> 

/ /P/ <H(j> - He, : f C and that the statements i n t h i s block are correci 
DATE AND T I M E , , , 

E v i d e n t i a r y SeaUsj__JjOt S e a l e d f~~J S e a l s I n t a c i Yes 

S i g n a t u r e s 

X I 

No • 

7Z_ 

on 

(we) c e r t i f y t h a t t h i s sample was transferred from 

t o at (location) 

J. and t h a t the statements i n t h i s block are correct 
DATE AND 1\Y,Z 

Evidentiary Seals: Not Sealed • Seals I n t a c t : Yes Q No r ~ j 

S ianatures 

on 



LRB. No.: ORG - M FNRLYSES- REQUESTED 
v.-rsv. CHECK -\HE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
E.EYL'] RED. WHENEVER POSSIBLE. Ll ST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

i ~ 

! r: 
* 11, 

PURGERBLE 

SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

<; 
)—• 
i — 
i — . 

O ' 

EXTRRCTRBLE 

SCREENS 

i- ! AL1FHATIC HYDROCARBON SCREEN1 ALIPHAT3 C HYDROCARBONS 

! !X AROMATIC HYDROCARBON SCREEN 
- CHLORINATED HYDROCARBON PESTICIDES 

HALOGEN ATEl) HYDROCARBON SCREEN 
-

CHLOROP11ENOXY ACID HERBICIDES 
| GAS CHRO: LATPGRAPH/iJASS SPECTROMETER HYDROCARBON FUEL SCREEN j 

! : ! ORGANOP iiOSPHATE PES I I CI DE S 

! i POLY CHLORINATED BlPHENYLS (PCB's) 
POLYNUCLEAR AR011ATIC HYDROCARBONS 

I ' TRIA#LJiE liEREICIDES 

• ,' \ \ f 1 

! I | S P E C I F I C COMPOUNDS 
OQ. 

If 

sft^ciFic IMPOUNDS 

i i i ' 
-

I j | 
-

« ' ' f t , 

ARKS : 

RNRLYTICRL RESULTS 

COMPOUND CPPB] 

j <tmf) e t/tet-eo f. 

7^ 

COMPOUND CPPB] 

/ 

'4> * DETECTION LIMIT 

CERTIFICATE OF ANALYTICALPERSONNEL 
Yes NO . Seal(s) broken by ̂  N̂ l ( s ) I n t a c t : 

e r t i .' y that I 
- j c unless othe 
t i i i s page accurate! 

of analysis 
• t i f y that I iiavt 'reviewed and concur v i t h tne ar.__ 
the statements i n th i s block.. Reviewers signature 

ontej_ 
nalvs 

c •? r 

followed standard laboratory proce'duB€s cn handling and 
:ise noted and that the statement? in this block and the ana 
ly reflect the analytical results for this, sample 
l////jf^ • Analyst's signature: /sfr/u* # 

.7 f t / f C 
i s ' ot t h i s 
I v t i c a l dat 

' t i c az . ••.JJ J e s u i t s i o r / t i n s sarrole and 

7 



- T 
i l r - • I 
< LNVIHONMCNT - / 

• li : 
b l A I L O i M U MI.MCO 

b U l t N I I N U L A b U H A I UHY U I V l b l U N 
700 Camino ce Salud 

' Albuquerque, ti!.', 87105 641-2570 

.IKON* 

B&\MB3 -C 
REPORT TO: 

DATE REC 
PHONE P7 7 ~ Z & f y 
USER CODE: IST31^|10 

CONTAINERS V"riICK ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER: ft 
SAMPLE TYPE: KATERjSJj , SOILQ , OTHER_ 

CODE: 

CODE: 

COLLECTED /13 / & i -/S":°7 B Y^^'/ g^ g" v^ CODE: | [ j | 
DATE AND TIKE^___J / V V M K 

SOURCE : S L T ) -B lo. - A>W.g / 

J_I_L 
D D 11 l i K V. I I I 

CODE: M M 

NEAREST CITY: 

LOCATION: 

AQUIFER DEPTH 

CODE: |_ 

CODE:! 
TOWNSHIP RANGE SECTION TRACTS 

pH= — ; Conductivity= 
Dissolved 0>:ygen= - ' rag/1; A l k a l i n i t y = 

umho/cm at C; Chlorine Residual= 

; Flow Rate= — -

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I c e r t i f y t h a t the statement's i n t h i s block a c c u r a t e l y / 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 . 

Method of shipment to the Laboratory QXLOjYiAlh'ti? 0 f ~\3> £ j f j J 
This form, accompanies J l ̂  Septum Vials, Glass Jugs, 
Containers are marked as follows t o indicate preservation: 

| NP: No preservation; sample stored at room temperature 
P-Ice Sample stored i n an ice bath (not frozen). 
P-Nâ Ŝ Ô ; Sample preserved with Nâ Ŝ Ô  to remove chlorine residual 

I (we) certify that this sample was transferred from STr^Vc/'J J• Cfiifi'7 

to JXA f j ~ ( ' i ^ ^ ^ y y at (location) < :~L2) on 

2-/ ip'/ <c{j - lis '• IA and that the statements i n t h i s block are correct. 
DATE AND TIME / s 

Evidentiary SeaLS-: Not^Sealred • Seals Intact: Yes [j^j No | | 

Signatures UiM^ 

(we) c e r t i f y that t h i s sample was transferred from 

at (location) on 

J / - : and that the statements i n t h i s block are correct, 
DATE AND TIME 

Evidentiary Seals: Not Sealed • Seals I n t a c t : Yes P] No } j 

Signatures 



LRB. No , ; ORG- /'$£ RNDLYSES REQUESTED 
PLEASE CHECK. THE APPROPRIATE BOXES BILLOW TO INDICATE THE TVl'E OE ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

t -

JL 
1/ 

PURGERBLE 

SCREENS 
ALIPHATIC HYDROCARBON* SCREEN 
AROMATIC HYDROCARBON SCREE!" 
HALO!:ENATED HYDROCARBON SCREEN 

CAS CiiRO!LYTOGRAril/MASS SPECTROMETER 

fc 
EXTRRCTRBLE 

-SCREENS 
ALIPHATIC HYDROCARBONS 
CHLORINATED HYDROCARBON PESTICIDES 

CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON 
ORGANOP110SP11A 

L SCREEN 

F'i%- Cl \L$$p' AT EDX j%PH EN YL S (? C B' s 
POLYNUCLEAR^ ARO! lATff^ HYP RO CARB ON 

ESTICIDES 

TRIY%^E HEITB^CIDES 
Cy. 

S P E C I F I C COMPOUNDS SPECIFTC^OMPOUNDS 

RNRLYTICRL RESULTS 

COMPOUND [ P P B ] 

,0 

COMPOUND [PPBD 

"As i 

REMRRKS: 

V: * DETECTION LIMIT / 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Senl(s) Intact: Yes NO . Seal(s) broken by_: cf. . d a t e " ? 4 ^ f £ 
I c e r t i i v tha t I f o l l o w e d s tandard l a b o r a t o r y procedure^ on h a n d l i n g and ana lys i s of t h i s 
sample unless o the rwise noted and t h a t the s tatements i n t h i s b l o c k and the a n a l y t i c a l data 
ct; t h i s pa?e a c c u r a t e l y r e f l e c t the a n a l y t i c a l r e s u l t s f o r t h i s s a m p l e ^ 
Date(sO cf a n a l y s i s : .y^t/jry? Analyst's signature : • 
I c e r t i f y t ha t I have reviewed and concur w i t h the a n a l y t i c 
w i t h t i ie s tatements i n t h i s b l o c k . Reviewers s i g n a t u r e : 

s u i t s Lpr t h i s sample and 

u 



< CNVIIIONMCNT 

S I A I E Ol NLM.' M . r v i r o 

. ' l l lONMCN 

C o U l t l N I i r i O L M D U n A I U n i U I V I b l U N 
700 Camino ce Salud TJE 

Alouquercje. N't.', 67106 641-2570 

8! -c 

REPORT TO: 

. fay <?j£fr 

S . L . D . No, 

DATE REC. 

OR-

.2. 
- f i x * 

PHONE f l ? - Z W 

5v^ /£ ^ : A ' M & r O U - & ? l £ USER CODE : C~l? 16-0 O ! 1 
CONTAINERS WHICH ACCOMPANY' THIS FORM 'ARE COLLECTIVELY RSFERED TO AS SAMPLE. 

SUBMITTER i f CODE: 

CODE SAMPLE TYPE: WATERS ,SOIL • ,OTHER_ 

COLLECTED: O ^ / / - /S~ BY CODE 
, DATE AND TIHE j J 

SOURCE: Wit~>Sfdk o / r o ^ ^ o ^ . J ^ r k CODE 

NEAREST CITY: K > r f h * d 

LOCATION: 

CODE: 

CODE 

M M 

_J I i L 
V i ' H M D D H K K 1 I I 

oH= . ; C o n d u c t i v i t y = _ umho/cm a t 

D i s s o l v e d Oxygen : m g / l ; A l k a l i n i t y = _ 

TOWNSHIP RANGE SECTION' TRACTS 

C; Chlorine Residual= — 

; Flow Rate= 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I c e r t i f y t h a t the statements i n t h i s block accurately/ref1'fect ^he results 

of my field analyses, observations and activities. swti$7\ 1, • "rllsi 

Method of shipment to the Laboratory (iJotiWM/tt OH\&#(P I 
This form, accompanies^/^ Septum V i a l s , Glass Jugs, 
Containers are marked as follows t o indicate preservation: 
] | NP: No preservation; sample stored at room temperature. 
rsj~P-lce Sample stored i n an ice bath (not frozen). 
I — | P-Na S 0„; Sample preserved w i t h Na S 0 to remove chlorine residual. 

I (we) c e r t i f y t h a t t h i s sample was transferred from S'7H'u'c7NJ J . L$/?/ 

to j A , f ~ } t A ^ J L ^ \ s at (location) 
j?—/ f(p"/ £Q - j(j> : and t h a t the statements i n t h i s block are correct, 

DATE AND TIHE 

Evidentiary Sea/Is: Kdt Sealed • Seals I n t a c t : Yes g£j No | | 
Signatures firv 

ZZ 

on 

^37 
(we) c e r t i f y t h a t t h i s sample was transferrea from 

to at (location) 

J /. and th a t the statements in t h i s block are correct. 
;.TE AND TIME 

Evidentiary Seals: Not Sealed r~~J Seals I n t a c t : Yes r~J No j i 

Signatures 

on 



LRB. N o . : ORG RNRLYSES REQUESTED 
P L E A S E C H E C K T H E A P P R O P R I A T E B O X E S BELOW TO I N D I C A T E T H E T Y P E OF A N A L Y T I C A L S C R E E N S 

-J&L 
REOUIKED. WHENEVER POSSIBLE. LIST SPECIFIC CO! !DS SUSPECTED OR REQUIRED. 

X 

PURGERBLE 

SCREENS 
ALIPHATIC HYDROCARBON SCREEN 
AROMATIC HYDROCARBON SCREEN 

TlALor:;:K ATELH !YT)IT5C\A1BON SCREEF 

CAS Ci!RO.''ATOCRAPH/MASS SPECTROMETER 

EXTRRCTRBLE 

SCREENS 
ALIPHATIC 'PTDROCARBONS 
CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCRI 
ORGANOPUOSP11ATE PES TILDES 

POLYC11LC^](^TED~^7HE! Tl^v (PC-B' s) 
P 0 L Y N U C L E 7 - . ! % R 0 ! 1 A ^ C HYDTV^RBPES 

TRIAZINE HER IDESf^ 

4a 5-
cBf^UNL?S 

y 4. 
j S P E C I F I C COMPOUNDS S P E C I F I C 

3 1 

RNRLYTICRL RESULTS 

COMPOUND [PPB] COMPOUND [PPB] 

7 
/ 3 Pic / /th£<e.i~f\&n e 

7 7 v 
9 

/ / 

/ 
» • 1 • ' I * DETECTION L I M I T / 

REMRRKS: 

!98£_ 

CERTIFICATE OF ANALYTICAL PERSONNE 

Ser.l 
I ce 
s ; i ~ " 

cv. t 
Date 
I ce 
v.- i : ' i 

( s ) I n 
r t i f y 
Ie u n i 
h i s pa 
(s) of 

- -: r. • 

tact: Yes K . Seal(s) broken hy^J&fy• <? 
that I followed standard laboratory procedures on he 

^ 1 _dnte: ^ / y / ^ 
handlin.g and analysis of this 

ess otherwise noted and that the statements"in t h i s block and the a n a l y t i c a l data 
.ce accurately r e f l e c t the a n a l y t i c a l results for t h i s sample. _^ 

Analyst's signature: ^ 

^ s.f&« 
concur w i t i i the a n a l y t i c a l , r e m i t s fp ' r t h i s ssmole and 

a n a l y s i s : ? / y / / j f r . 
t h a t I nave reviewed and co: 

the s ta tements i n t h i s b l o c k . Reviewers s i g n a t u r e : 



C N V M t O N M L N T " J 

si A rc ui NI.U' MI:> 

b U l t N I i r l U L A b U H A I UHY UIVIS1UN 
700 CaTiino ce Salua N'E 

Albuquerque, NM E7105 84', -2570 

REPORT TO: -f^eiAa^ CLr<^ S.L.D. Ho.: OR- ////' - ,>,/> 
DATE REC. : )?£ 

P.O.,fZx<=?Acf PHONE £L1 - Z^iP 
<jSn^&5. A J f j ^ ? ^ 0 L ~ O 9 ^ ( T USER CODE^g^ [Opl 

i CONTAINERS WHICH ACCOMPANY THIS FORK ARE COLLECTIVELY REFERED TO AS SAMPLE. 

| SUBMITTER: yX.tS.u''̂ .̂  Q r ^ f CODE: I 1 I I I 

| SAMPLE TYPE: WATERĴ ,SOIL •,OTHER CODE: | | | 

COLLECTED: C±Z// ?-/ - / j : ST̂  BY /f. ̂ .uof/^CODE: 
. DATE AND T I K E ~ ~ 7 

SOURCE ArW<g. <J&X*JT -V^'V df\po.c~L vict CODE: 

NEAREST CITY : (C?K cJt , AJ <T( CODE: 

Y Y H K D D 11 H H K ' I ' 

AQUIFER DETTi! 

LOCATION1: ( f ^ L ^ y /<Hu fe4-(n^f-<J CODE:[ I 1 4 1 I 4 I 4 I 1 ! 
j J TOKNEIilP R7.NGE SECTION TRACTS 

pK= • ; Conductivity= umho/cm at " °C; Chlorine Residual= ~ 

Dissolved 0>:ygen= — mg/l; A l k a l i n i t y ^ ; Flow Rate= 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I c e r t i f y that the statement's i n t h i s block a c c u r a t e l y ^ e f i f e c t the results 

cf my field analyses, observations and activities. 1 • \ iXfysi 

Method cf shipment to the Laboratory fiyjJ/Mv6&(U. Dh-JzZJ/l? ( 

This form, accompanies i^-'Septum V i a l s , Glass Jugs, 
Containers are marked as follows t o indicate preservation: 
rji|* NP: No preservation; sample stored at room temperature. 
J5<i P-Ice Sample stored i n an ice bath (not frozen) . 
| — j P-Na S P.,; Sample preserved with Na S 0 to remove chlorine residual. 

I (we) certify that this sample was transferred from S^Vc^'J \JCA&V 

to SXAr, at (location) S>Ct> 

'2- / f j ^ / f i t ? - l(s> ' /-J and tha t the statements i n t h i s block are correct. 
DATE AND TIKE / 

Evidentiary Sea&s: Nb\ Sealed [~J Seals Intact: Yes 1>0 No 1 I 

Signatures ̂  M m ^ V 4,, J g ^ U 

on 

7 — 
(we) c e r t i f y that t h i s sample was transferred from 

to at (location) or. 

/ / - : and tha t the statements i n t h i s block are correct. 
DATE AND TIME 

E v i d e n t i a r y Sea l s : Not Sealed \~\ Seals I n t a c t : Yes r~~J No j | 

S icrnatures 



RNRLYSES REQUESTED LRB. N o . : ORG 
PLEASE CHECE -IHE APPROPRIATE BOXES BELOW TO I N D I C A T E T H E TYPE OF A N A L Y T I C A L ' S C R E E N S 

PJ-OUT RED. WHENEVER P O S S I B L E L I S T S P E C I F I C COMPOUNDS SUSPECTED OR R E Q U I R E D . 

h— 
L— 

<" 
r— 
i — 

™ 

C ' 

PURGERBLE 

SCREENS 

t> 

t - i 
1 

<; 
c -

h-1 

H 

H 

ci 
< 
c 

EXTRRCTRBLE 

.N ^SCREENS 
i ALIPHATIC HYDROCARBON SCREEN ALIPHATIC IPfDROCARRONS 

i-V A?.0:iATIC HYDROCARBON SCREEN 
- CHLORINATED HYDROCARBON PESTICIDES 

, HALO'HIN ATED HYDROCARBON SCREEN 
-

CHLOROPUENOXY ACID HERB1CII.IS 
! j " | OAF CHROMATOGRAPH/l-lASS SPECTROMETER HYDROCARBON FUEL SC^EN 
1 ! ! ORGANOPHOSPHATE PESTS^DES 

i i POLYCHLO^ATE^glFHEK^Cj (?CB's) 

! t POLYNUCLEA^'iROMf^IC HYf^CARSONS 

j TRIAZINE Hl^frCIDfiS/* V<$ 
i 
1 

i j SPECIFIC COMPOUNDS SPECIFIC CO^PPUNDS 

L>r 1 /. £ £)'<.L/o^c, &fk>*& 
i i ' 

i I i 
RF.NARKS : 

RNRLYTICRL RESULTS 

' COMPOUND CPPB3 COMPOUND CPPBJ 

I F D 

r 

" R F P F M I F D " R F P F M I F D 
1 \f I \ L U L. 1 l_ u 

inor 
APR i 1 1300 

LIQUID WASTE'rP0 INP WAltft 
SURVEILLA * DETECTION L I M I T 

REMRRKS: 

£11/ Z_ J FT 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) broken by:; Seai(s) I n t a c t : Yes_J^_ NO . Seal(s) broken b y j ^ da te : J - / f ~ f l &, 

I c e r t i f v that I followed standard laboratory procedures'/on handlinc and analysis of tKis 
sarnie 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 
cn t h i s pace accurately r e f l e c t the a n a l y t i c a l results for t h i s sample. 
Date(s) cf analysis :JV/^&. d/,-/tfb • Analyst's signature . ^ ^ / ^ ^ A / 

viewecf and concur with the analyt£_._ c e r t i f y that I have reviewec and concur with the a n a l y t ^ l resti^w, — 
-:h the- statenients in this block. Reviewers signature: .^yc L (u 

IVgJihr thijs sarr.ple and 

0 



— . 1 , 
- T 

> ENVIItONMCNT - / 

M l ' — 

a u i c n i i n u L M D u n a i u n r U I V I C - I U I N 
S T A F L C I N L U ' M L X . C O 700 Camino <Je Salud NE 

Abuquerque, NM 671G6 641 -2570 

-G 

REPORT TO: i/^u^. (ZZ 

£T7 /? — Gt^f/whs ̂ A g o ^ 
S . L . D . No, 

DATE REC. 

. PHONE fe7 - ^ - 7 ^ 

S * r J & AJ FTSOCrCfT^ USER COPE :£ C UOY=>\ i 

CONTAINERS WHICH ACCOMPANY THIS FORH ARE COLLECTIVELY REFERED TO AS SAMPLE, 

SUEMITTER: S>. (ZZCkr̂  CODE: M ! I 1 

SAMPLE TYPE: WA.TER^f', SOIL Q , OTHER CODE: j 1 j 

COLLECTED: Q L / j ? / $b> - 0? : 0 ? BY 3 . ( ^ f t W CODE:| | | | | I I I I 1 I I , DATE AND TIKE / V V M V. D D II H K K I I 

SOURCE: A t CODE: i 1 I 4 I 1 I 4 I I ! 1 
AQUIFER DEPTH 

NEAREST CITY: ( d ^ a ^ d . CODE: ! I j | j | | 

LOCATION: Cfrf) bOU- f6<Af (jprt\ I K iZtf) A<t py CODE: ! I ! 4 ! I 4 I 4 1 i I 
' TOWNSHIP RANGE SECTION THACTS 

pH= — ; Conductivity= —- umho/cm at — °C; Chlorine Residual= ^ 

Dissolved 0>:ygen= mg/l; A l k a l i n i t y = ; Flow Rate= 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I c e r t i f y t h a t the statements i n t h i s block a c c u r a t e l y ^ e f l e p t the results 

of ay field analyses, observations and activities. y^i^Z^A~') ^ .X^-yi 

Method of shipment to the Laboratory ^jX^OMU Of A^Z^'l^ •! 

This form accompanies ""̂ --Septum Vi a l s , Glass Jugs, 
Containers are marked as follows t c indicate preservation: 
] | NP: No preservation; sample stored at room temperature. 
•£F̂r P-Ice Sample stored i n an ice bath, (not frozen). 

P-Na S 0 ; Sample preserved with Na S 0^ to remove chlorine residual 

I (we) c e r t i f y that t h i s sample was transferred from STcTV tT'-i v - Cf\R'/ 

zo ^ ̂ f f i k f~(\zi~*^ZL^t^ at (location) ^ ^ I Z on 

Z/ /'<F"7 fa ~ /[p : / jj " and t h a t the statements i n t h i s block are correct. 
DATE AND TIKE . 

Evidentiary Seal/fe: Not\ Sealed r~J Seals I n t a c t : Yes [Xj No [_J 
Signatures ^ , , ^ * ^ 

(we) c e r t i f y that thTs^ sampl'e was transferred from 

at (location) ' on 

/ / - : and that the statements i n t h i s block are correct, 
DATE AND TIME 

Evidentiary Seals: Not Sealed r~J Seals I n t a c t : Yes [""J No j 1 

S icnatures 



RNRLYSES REQUESTED 
PHRASE CHECK i i i i : APPROPRIATE BOXES BELOW TO INDICAI 
EEODI REP .• v:i IYER POSSIBLE. LIST SPECIFIC COMPOUNDS SUSPECTED OR REOUIRED 

LRB. No. r ORG- 111 
TE THE TYPE OF ANALYTICAL SCREEN! 

V 
< 

r-. 

l— 

H 

PURGERBLE 

SCREENS 

ua 
M 

h-1 

H 

H 
h - l 

s 
c 

EXTRRCTRBLE . 
SCREENS 

i ! ALT PiLVriC HYDROCARBON SCREEN ALiruATic irrDROCARBONS 
IX' ARO! LYTIC HYDROCARBON SCREEN 

- CHLORINATED HYDROCARBON PESTICIDES 

j IX HALOCENATKD HYDROCARBON SCREEN 
-

CHLOROPHENOXY ACID HERBICIDES 

! 1 CAS C!MICH-APOGRAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN 

i 1 ORGANOPHOSPRATE PESTICIDES 

POLY CHLORINATED BIPl l^YXS (PCB's) 

! i POLYNUCLEAR ARQ^TIC lty&ROCARBONS 

! TRIAZINE I H ^ B I c i ^ S 

i i 
i 
i SPECIFIC COMPOUNDS SPECIFIC t^POL^fes 
1 X 

ETb'B 
! i 1 
! 1 I 
REMARKS 

RNflLYTICRL RESULTS 

COMPOUND CPPB] 

t/eigchd. -om£—i 

^ SURVEILLANCE 

COMPOUND 

A/ATER 

[PPB3 

* DETECTION LIMIT 
4-

JL 
REMDRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL # 
; A NO . Seal(s) broken by :_^jfAes) date ! Seal(s) I n t a c t : Ye _ 

! I certify tliat I followed standard laboratory procedures''on handling and analysis o'f this 
1 s <••--> le unless otherwise noted and that the statements an\ this block and the analytical data 
j cn this page accurately reflect the analytical results for this, sample.. 
jbate(s) of analysis : -^L / f t f . . Analyst's signature - ^ u ^ . 

• t i f y that T have'reviewed and concur v i t h the an 
the statements i n this block. Reviewers signature 



i l 
Jl -

Sl ATE CJI' NLU MEXICO 700 Camino Ce SaluS NE 
/ Albuquerque. NM £7106 641-2570 

< ENVIIIONMrNT 

REPORT TO: 
8 ^ / 7 7 -{ 

Fo. 

S . L . D . No, 

DATE REC. 

OR-

PHONE %Z1 - Z f f f 

£ ^ r j & . fiv. £fflXu.--Qj63 USER CODECS l^lOjO | I 
CONTAINERS WHICH ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE 

SUBMITTER: S. Car 
SAMPLE TYPE: WATERjĝ , SOILQ , OTHER 

CODE: 

CODE 

COLLECTED: Q l / j f / £tp - / Q : IZ* BY £ , C A H CODE: | 1 1 | 1 | 1 | 1 1 
/ DATE AND TIKE ^ * V H M D D li H K M i i i 

SOURCE: 

NEAREST CITY: 

CODE: 

CODE 
AQUIFER DETT1! 

LOCATION: C^P)' hU{ HfoC (jXV\i<^ foQlAtrj CODE: I | 14 I 4 I 

pH= ; Conductivity^ umho/cm al 

;issolved 0>:ygen= mg/l; A l k a l i n i t y = _ 

TOWNSHIP RANGE SECTION' TRACTS 

3C; Chlorine Residual=_ 

; Flow Rate= 
Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

& b wMlk4 vF^r ri/is& cf &n'J oiMjer kit afftv 
'mt before h fe '^2 

I c e r t i f y t h a t the statements i n t h i s block accurately^refYiejct ^he results 

cf my f i e l d analyses, observations and a c t i v i t i e s . 
-i' / x / ,f y , 

Method of shipment t o the Laboratory_ 

This form accompanies Septum Vi a l s , Glass Jugs, 
Containers are marked as follows t o indicate preservation: 
r~) NP: No preservation; sample stored at room temperature. 
Jg^fp-Ice Sample stored i n an ice bath (not frozen). 
f T P-Ka S.O ; Sample preserved with Na S P., to remove chlorine residual. 

I (we) certify that this sample was transferred from ^-JTTl'zT^i 

to . / f-fV ^J2-C^ at (location) ^ t j b 
2^/ fiP" - fjp : j \ and t h a t the statements i n t h i s block are correct, 

DATE AND TIME _ y _ , , 

Evidentiary Se/als: ̂ b t Sealed • Seals I n t a c t : Yes No • 

Signatures ^U)jff\F~) ^ (jjj,^ SjF(. 

on 

(we) c e r t i f y that t h i s sample was transferred from 

t o at (location) on 
/ J. and t h a t the statements i n t h i s block are correct. 

DATE AND TIME 

Evidentiary Seals: Not Sealed j~~J Seals I n t a c t : Yes f~J No [ [ 

S ignatures 



LRB. N o . : ORG-RNRLYSES REQUESTED 
PEEAF-E CHEO; Tin: APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OP ANALYTICAL SCREENS 

h i 
WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REOUIRED. 

J
I
I
A

l
.
T

T
A

T
I
V

r
. 

f— 
1 
t _ 

PURGERBLE 

SCREENS 

O
U

A
L

IT
A

T
IV

E
 

>—' 

rc 
EXTRRCTRBLE 

-SCREENS 
i A.LJ PHAT1C HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

AROMATIC HYDROCARBON SCREE!-; 
- CHLORINATED HYDROCARBON PESTICIDES 

HALOGENATED HYDROCARBON SCREEN 
-

CHLOROPHENOXY ACID HERBICIDES 
CAS CHRO:VwOGRAPH/MASS SPECTROMETER HYDROCARBON FUEjp S.CREEN 

ORGANOPUOSPUATE TCt^lDES 
•: i 
i ! 

POLY CHLORINATED BlPHEfm^XPCB ' s) 
! 1 POLYNUCLEAR A ^ ^ I T C HYDROCARBONS 

| T R I A Z I N ^ S R B I C I D E V /On . 
! ! ! 

; | SPECIFIC COMPOUNDS SPECIFIC CO^Qtj^Rg 

i : 1 -

i l l 
-

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

Y 
REMRRKS: 

¥. DETECTION LIMIT JL 

,-Aw, 

. , CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes V NO . Seal(s) broken by : /. date : j / ^ / 
I c e r t i f v that I followed standard laboratory proce'c'u^s on handling and analysis of this 
sa.-nle unless otherwise noted and that the statements''in t h i s block and the a n a l y t i c a l dat; 
cn t i i i s pace accurately r e f l e c t the a n a l y t i c a l results for this^sampij 
pate(s) of an a 1 y s i s : sj/fy^g, . Analyst's signature 
'. c e r t i f y that I have reviewed and concur v i t h the a n a l y t i 

the statements in this block. Reviewers signature: KVlp^Za, 
i/ 



< LNVIIIONMCNT - / 

b O l t l N I I r i U . L A D U H A I U H Y Ul V lb I U N 
7C0 Corr. ino ce Salud NE 

A l t . - q u e r c j e , S7lCS 841-257C 
si AT cor M:U Mi.xico . /cOCarr.ir.GceSaiudNE 

REPORT TO: S^ii/^^ (cLrc 

DATE REC. 

P.O. 9T<£ . PHONE fZ-,~Z£W 
titf (f^roq-C^fCg- USER CODE:,7121 -̂IQIQI 1 

CONTAINERS Y7HICH ACCOMPANY THIS FORM X R £ COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER: S C j k t j CODE: 

SAMPLE TYFE: YvATERy*f, S O I L • , OTHER CODE: 

COLLECTED: 0)1- / ( 0 : ^ 7 BY t > . C-W/ CODE: 
; DATE AND TIKE / I * >' H D D II 

SOURCE: ( j j C f k r CODE: 1 I I 4 j I I T 

NEAREST CITY: / C t ^ ^ W ^ CODE 

LOCATION: (^WlhoU K>Mr Corner Reentry' CODE 

Y V i : H D D II H K H I I I 

1 1 4 ' 
AQUIFER DETT 

i_J 

1 4 1 4 1 1 1 
TOWNSHIP SAUCE SECTION TRACTS 

pH= ; Conductivity= umho/cm at °C; Chlorine Residual=_ 

Dissolved Oxygen= mg/l? A l k a l i n i t y = ; Flow Rate= 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I c e r t i f y that the statements i n t h i s block accurately^ r e f l e c t ^jne results 

of my field analyses, observations and activities. JllZUT^l j v L&ic4 

Method of shipment to the Laboratory @bX\TrY&t!UU $ ' f ^ 5 l $ h I 

This form accompanies ,^2-Septum Vials, Glass Jugs, 
Containers are marked as follows to indicate preservation: 
1 [ NP: No preservation; sample stored at room temperature. 
.Txf P-Ice Sample stored i n an ice bath (not frozen) . 

• 1 | P-Na S 0 ; Sample preserved with Na^S 0 to remove chlorine residual. 

I (we) c e r t i f y t h a t t h i s sample was transferred ^ C T r i <r>Bl i''S J^ \A CAl2\J 

t o _ ^ T , / f , ^ I A - ^ A J Z * ^ at ( l o c a t i o n ) <Q^L Ij on 

2^/ F&~/ £ 0 - Ko '• /j, and that the statements i n t h i s block are correct, 
DATE AND TIME 

Evidentiary Sea^ls: (JTop Sealed • Seals Intact: Yes j^j No \_J 

Signatures Jfj%ttVT~^^ (ju^ O ^ ^ ^ - ^ J L ^ 

(we) c e r t i f y t h a t t h i s sample was transferred from 

to at (location) on 

/ / - : and that the statements i n t h i s block are correct. 
DATE AND TIME 

Evidentiary Seals: Not Sealed • Seals I n t a c t : Yes r~~J No [~~J 

Signatures 



LRB. N o . : ORG - m RNRLYSES REQUESTED 
PLEASE cm;cK IRE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OP ANALYTICAL* SCREENS 
REQUIRED. WHENEVER POSSIBLE.LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

7* 

PURGERBLE 

SCREENS 
ALIPHATIC HYDROCARBON SCREE! 
AROMATIC HYDROCARBON SCREEN 
HALOCD'ATED HYDROCARBON SCREEN 

OAS CHRO;LVTOGRAPH /MASS SPECTROMETER 

c 

EXTRRCTABLE 

SCREENS 
ALIPHATIC HYDROCARBORS 
CHLORINATED HYDROCARB ON PESTICIDES 
CHLOROFHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREEN 
ORGANOPHOSPHATE PESTICIDES 

POLYCHLOPaNATEPj^fflENYLS (PCB' s) 
POLYNUCLEAR ARO? 1ATC ff*^YDROCARBONS 

TRIAZINE HER^DglDES <f / ) 

SPECIFIC COMPOUNDS S P E C I F I ^ ^ H P O ^ D S 

V 1 ^ 

RE; IARKS •. 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

/ 

RECEIVEn 

IAPR 1 1 ^ *x /^test/fin L//nif t 
* DETECTION L I M I T / 

LIQUID WAS.- -
• - GURVtiu 

CERTIFICATE OF ANALYTICAL PERSONNEL . 
Seal(s) Intact: Yes V NO . Seal(s) broken by : _ date : ^//,£^ 
I certifv tnat I followed standard laboratory proce'dure^ ou handling and analysis of this 
sample unless otherwise noted and that the statements *Ln this block and the'analytical data 
on this pace accurately reflect the analytical results for this^sample. * 
Date(s) of analysis : d j t f f b . Analyst's signature ^ cM?/us; <f . SrC^ri 
1 certify that 1 have*' reviewed and concur with the analytical/ results far this sample and 
with the statement? in this block. Reviewers signature: rr) 0^0^ 

: 7 



" r -
' ENVIRONMENT J 

, • ' " " I N I i n o L M D U H A I U t t T U I V I 5 I U I N 

—— 1 

Albuquerque. NM S7106 841-2570 

^ 

^Q, 2^* 

S .L .D . No . : 

DATE REC. : 

OR-

PHONE bll^Z&t? 

USER C O D E ; £ S f o . | Q | £ | 
CONTAINERS WHICH ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE, 

SUBMITTER: S • Cftcj CODE: 

SAMPLE TYPE: WATERVf, SOIL•, OTHER CODE: 

COLLECTED: 02/ i t / - / 1 ; I ^ BY S • CW CODE: 
DATE AND TIKE i 7 

SOURCE: s M i K P ^rOsA^d bJcrfti^ CODE: 

/'. ~J/,-> >. -7 CODE NEAREST CITY: K\(ifo^d 

LOCATION: / \Vi 'ki7u fOUr CQCAtQ Red ft e r f CODE: 
/ 

pH= ; Conductivity= umho/cm at 

Y Y H 1! D D Ii H Y. H I I I 

1 I I I ! i f M 1 J i 

Dissolved 0>:ygen= mg/l; A l k a l i n i t y ; 

TOWNSHIP RANGE SECTION THACTS 

C; Chlorine Residual= 

; Flow Rate= 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) _ . 

I c e r t i f y t h a t the statements i n t h i s block accurately^ef\Te\ct the resul t s 

of my f i e l d analyses, observations and a c t i v i t i e s . y^C^H^) ), ( 

Method of shipment t o the Laboratory_ 

•iT.xs form accompanies Septum Vials, Glass Jugs, 
Containers are marked as follows to indicate preservation: 
] \ KP: No preservation; sample stored at room temperature. 
~tX]" P-Ice Sample stored i n an ice bath (not frozen) . 
I I P-Na«S_0_; Sample preserved with Na_S_0. t o remove chlorine residual 1 ^_2—3 • • 2—2—3 

I (we) c e r t i f y t h a t t h i s sample was transferred from S7"S~i--g*J - J , Crr£/ 

at (location) c on 
j f - f f s / f C p - l t y ' /3 a n d t h a t the statements i n t h i s block are correct, 

Evidentiary" Se'â s: Not Sealed • Seals I n t a c t : Yes eg No | | 

Signatures 

j _̂  
(we) c e r t i f y that t h i s sample was transferred from 

t o at (location) on 
/ /. and t h a t the statements i n t h i s block are correct, 

M.'C TIME 
5 Evidentiary Seals: Not Sealed • Seals I n t a c t : Yes FJJ No f ~ j 

S ianatures 



RNRLY 
PLEASE 

REOHIRE 

SES REQUESTED LRB. N o . : ORG 
CHECK . H E APPROPRIATE BOXES BKLOVJ TO I N D I C A T E T H E TYRE OF A N A L Y T I C A L SCREENS 

- /g r 
WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

X 

PURGERBLE 

SCREENS 
HiATlC HYDROCARBON SCREEN 

0! LYTIC HYDROCARBON SCREEN 
I I K : I; N AT Z ~ \ ! Y MOCXRBON SC REEF 

C:!RO!!ATOCRAPH/MASS SPECTRO:iE'J.'ER 

EXTRRCTRBLE 

^SCREENS 
ALI PI LAT IC in - DROCAF.HONS 
CHLORINATED HYDROCARBON PESTICIDES 
CHLOROPHENOXY ACID HERBICIDES 
HYDROCARBON FUEL SCREE"; 
0 RG ANOP1! OS PI 1 AT E PESTI CI DE S 

POLYCHLORINATED BIPHENYLS «RGB's) 
POLYNUCLEAR ARO-IATIC HYDROCARBONS 

TRIA^£NE HERBICIDES 

<4 

SPECIFIC COMPOUNDS 
z7. 

feciRfo; COMPOUNDS 

—<V O-J, 

4i 

K l , , i 

RNRLYTICRL RESULTS 

COMPOUND 

"A 

CPPBD COMPOUND C P P B : 

REMARKS: 

4"-

Detecttffl L"htt 
* DETECTION LIMI" 

JL 
/ 

CERTIFICATE OF ANALYTICAL PERSONNEL . 
Sea l ( s ) broken by : la te : Seal(s) Intact: :es ivU . beai^sj oroKen ny > /jfousi^ c • i. 

I c e r t i f v that I f o l l o w e d s tandard l a b o r a t o r y procedures on h a n d l i n g and ana lys i s o: 
s a r n i e unless o therwise noted and t h a t the s tatements i n t h i s b l o c k and the a n a l y t i c a l data 
on t h i s page accu ra t e ly r e f l e c t the a n a l y t i c a l r e s u l t s f o r t h i s sample. -

e(s) of analysis : * fa/fri, . Analyst's signature : ^Af/i^, • frfa-
t'nat I have reviewed and concur w i t h the a n a l y t i c ^ r e s u l t s tfcx t h i s sarr.rie anc 

Da! 
1 c e r t i f '•' 
with the statements i n this block. Reviewers signature 

L results i/rr tnis s; 



A ! ' ' 

II r ~ ' 1 
< ENVIRONMENT r> 

C > U I C N I I T i O L M D U n M I U M T U I V I o l U I J 
700 Carr.ino oe Sblua l-JE ST A I C OI M U MHXICO 

AlDuquerc je. r Jl.', £7106 8n-2S70 -4^76 -B 

REPORT TO: SfZ\>&\ J- ArV S . L. D . No . : OR- / 7^ - / / 

MAR I 4 Jfa / DATE REC. : , Z / / / / / / . 

((ROUND WATEH/HAMR̂ i--.. , TJS,EP. CODE: !^{3|^lO|0 } 

CONTAINERS WHICH ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE. 

SUBMITTER: S C,i\rV CODE: 

SAMPLE TYPE: WATER FJ , SOI L]gf, OTHER CODE: 

COLLECTED: OZ/ / f / & > - /) : Z 3 BY £ . £<IJjjU>U<> CODE: ! [ ! | | [ 1 | 1 | 1 
DATE AND T I M E , , - / V V V I! " n " " " " " 

SOURCE: fjiA^Jih S WXfjJXl. ^/U^faW CODE: j |. 1 + 
, « , "C AQUIFER DEPTH 

NEAREST CITY: KJi rHOi/na CODE: l l l l l l 

LOCATION: dp^L- i V l f e t */ cVtjfrS 8 t ( ? ' i f ^ CODE: | | 1 I i i I 1 t M 
/ TOU'NSHIP RANGE SECTION TRACTS 

pH= ; Conductivity= umho/cm at °C; Chlorine Residual=_ 

Dissolved 0>;ygen= mg/l; A l k a l i n i t y = ; Flow Rate=_ 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I c e r t i f y that the statements i n t h i s block accurately/refIpVct the results 

cf my field analyses, observations and activities. >WsH<ir' j '• Lfyd/Si 
Method of shipment to the Laboratory b J J J S ^ j f y j j Q'f-J\J$Z!l(j I 

This form accompanies Septum Vials, Glass Jugs, / % 
Containers are marked as follows t o indicate preservation: O V 
**ŜT NP: No preservation; sample stored at room temperature. 
I | P-Ice Sample stored i n an ice bath (not frozen) . 
j | P-Na ŜO.,; Sample preserved with Nâ Ŝ O., t o remove chlorine residual. 

I (we) certify that this sample was transferred from ^TcTVcT^ -J - CnR V 

to * f f i . f ? | / i ^ A ^ > at (location) S>t^> cn 

"2J / r ^ 7 ' / ( p :/sT~ and th a t the statements i n t h i s block are correct. 
DATE AND TIME / 

Evidentiary Sea^s: Nx^ Sealed • Seals I n t a c t : Yes RXJ No \_J 

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 
/ / - : and that the statements i n t h i s block are correct. 

DATE AND TIME 

Evidentiary Seals: Not Sealed • Seals I n t a c t : Yes r~J No j ) 
Sicnatures 



LRB. No.: ORG RNRLYSES REQUESTED 
PLEASE CHECK Tin: APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE•LI ST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

F
T

A
T

T
V

I 

PURGERBLE 
:> 
H 

IT
A

T
IV

 

EXTRRCTRBLE 
U—1 

C'' 
SCREENS 

Q
U

A
E

 I
 

O ' 
SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPFiATIC ! Pi DR0C ARB0N S 

X ARO:LYTIC HYDROCARBON* SCREEN CHLORINATED HYDROCARBON PESTICIDES 

•X HALO^TNATED HYDROCARBON SCREEN CHLOROPHENOXY ACID HERBICIDES 
CAS C: i R 0 i iA TOG RAJ111 /1LA S S SPECTROMETER HYDROCARBON FUEL SCREEN 

0 RG AN OP H 0 S PH AT E PESTICIDES 

P OLY Cl ILOR IN AT ED BI PHENYLS. (PCB's) 
FOLYNUCLEAR AROMATIC HYDROCARBONS 

TRIAZINE PiEREICIDES 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

j 
i 
i 

t 

S i 
1. 

RE: L-\RKS 

RNRLYTICRL RESULTS 

COMPOUND CPPB] 
rune, defected' 

COMPOUND [PPB] 

* DETECTION LIMIT 
REMARKS: 

CERTIFICATE OF ANALYTiCAL PERSONNEL 
Seal(s) Intact: YesV_ NO . Seal(s) broken bv : t • date: j / j / / ^ 
I c e r t i f y chat I followed standard laboratory procedures on handlinn. 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 t h i s page accurately r e f l e c t the a n a l y t i c a l results f o r this, sample. . 
Datc(s) of analysis: g/V/fes . Analyst's signature ̂ /^^ <?. 
I c e r t i f y that 1 'nave reviewed and concur with the analyticaJ^rXsults f o r this sample' and 

the statements i n t h i s block. Reviewers signature: 
.results i o r 



— A j: / • 

. ; i * - T V * — * • —J— • * ' 

ION 

1 I 

b U l t N I I T I O L M D U r i A I U H T U I V I ^ I U l \ ' 
700 Camino oe Salud NE S1AIC Ol M W MI.X1CO 

Al&uqueraue, NM 87106 641-2570 
ll ) 

OU-P^TER/HAZARCOoS^^ fc^fijf tf^Zrtftt'' PHONE M ~ Z&F 

REPORT- TO r- S~feuc°f'V J . A i 

BUREAU 
USER CODE: UjTi 3| jO 

CONTAINERS KHICH ACCOMPANY THIS FORM ARE COLLECTIVELY REFERED TO AS SAMPLE, 

SUBMITTER: S. Gin 1 . CODE: 

SAMPLE TYPE : WATER • , SOIL^, OTHER CODE : j | | 

COLLECTED: 0 1 / I ? / - \\ : 3( BY fc • BlUj(M^6 CODE: j | ] [ I 1 1 1 1 I I 1 I 
. D A T E A N D TI I ' .E^ j - ' \ • / I V ' * . K M 0 D " 1 1 K M 1 1 1 

SOURCE: pOy^b^S MJtdw C ^ i m U ftltL CODE: 1 1 1 4 1 1 1 4 1 1 1 1 1 
'. ' V AQUIFEE! DEPTH 

NEAREST CITY: _ j K ] / T ^ A CODE:[ 1 I I 1 1 I 

)CATION: farffcut 4 t W t V ^ r S fy-fu&Usj CODE: 
TOWNSHIP RANGE SECTION' THACTS 

cH= ; Conductivity= umho/cm at °C; Chlorine Residual=_ 

Dissolved 0>:ygen= mg/l; A l k a l i n i t y ^ ; Flow Rate= 

Sampling Location, Methods and Remarks ( i . e . odors, etc.) 

I certify that the statements in this block accuratelvAref:lebt M^e results 

cf my field analyses, observations and activities. 

Method cf shipment to the Laboratory dxU^j^^fl/ 0f\'' 3 2 ^ 

This form accompanies Septum Vials, Glass Jugs, 
Containers are marked as follows to indicate preservation: >J <J 
^i^ T NP: No preservation; sample stored at room temperature. 
| 1 P-Ice Sample stored i n an ice bath (not frozen). 
1 j P-Na S 0 ; Sample preserved with Ns;S t o remove chlorine residual 

I (we) c e r t i f y t h a t t h i s sample was transferred frcm f̂ J&VE7 Ĵ , C A B V 

z o j T r \ , f - fvxAs^cs/ at (location) _ _ _ on 

2—-/(^/^p : jS. and th a t the statements i n t h i s block are correct. 
DATE AND TIME 

Evidentiary Se£ls: \Npt Sealed [~J Seals I n t a c t : Yes j>Fj No [_J 

Signatures lAj7$$F\ ) > QLU^-, _$T" 

(we) c e r t i f y that t h i s sample was transferred from 

:o at (location) [ on 

/ / - : and th a t the statements i n t h i s block are correct. 
DATE AND TIKE 

Evident iary Seals: Not Sealed [J_~J Seals I n t a c t : Yes £~\ *,T° (ZD 
S icrnatures 



RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO 1NDJC/ 
FJ-QUIRED. WHEREVER POSSIBLE LIST SPECIFIC COMPOUr-

LRB. No. : ORG- jl*}" RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO 1NDJC/ 
FJ-QUIRED. WHEREVER POSSIBLE LIST SPECIFIC COMPOUr-

vTE THE TVPE OF ANALYTICAL SCREENS 
'DS SUSPECTED OR REQUIRED. 

\> 
t— 

E_ 

£̂ 

PURGEABLE 

SCREENS 

M 
1— 

<; 
H 
r-J 

cr 

• > 
r-t 
H 
< 
H 
M 

< 

EXTRRCTRBLE 
^ ^SCREENS 

1 . ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

X AROMATIC liYDROCARBON SCREEN 
- CHLORINATED HYDROCARBON PESTICIDES 

x HALOGENATED HYDROCARBON SCREEN 
-

CHL 0 ROP11 EN OX Y ACID HERBICIDES 

1 GAS CiiK0MA7OGKAPH/MASS SPECTROMETER HYDROCARBON FUEL SCREEN j 

j ORG AN OP! 10SPH ATE P ES TI CI DES 

1 POLYCHLORINATED BIPHENYLS (PCB's) 

! ! POLYNUCLEAR AROMATIC HYDROCARBONS 

j I TRIAZINE HERBICIDES 

! ! ! 

S P E C I F I C COMPOUNDS S P E C I F I C COMPOUNDS 

! i 
1 ! 
! 1 

i 

1 

1 | 

I 1 RE: ARKS : RE: 

RNRLYTICRL RESULTS 

COMPOUND CPPBD COMPOUND CPPB] 
/na pure -/na pure -

i * DETECTION LIMIT 
REMARKS: 

Yes}^ N0_ 
CERTIFICATE OP ANAI 

Sea l ( s ) broken Seai(s) Intact: i es A_ INU . okmj.{&j m.yKen uv • //Z4syf 
I c e r t i f y t ha t I f o l l o w e d s tandard l a b o r a t o r y procefiup^s 

TICALPERSONNEL 
date: J f / t / / f A 

t h i s s on , ' i anoi ing anc ana lys i s or 
sa -n le unless o therwise noted and t h a t the s t a t emen t s " i n t h i s b l o c k and the a n a l y t i c a l data 
on. t h i s page a c c u r a t e l y r e f l e c t the a n a l y t i c a l r e s u l t s f o r t h i s ^sample. 
Date(s ) of a n a l y s i s : j j t / f a • A n a l y s t ' s s: 
I c e r t i f y t'nat 1 have ' rev iewed and concur w i t h the 
w i t h the statements i n t h i s b l o c k . Reviewers s i g n a t u r e : 

suits for this sample. 

signature: / d t e ? f*.4&~ 
i a n a l v t i c e X r e s u l t s f o f t h i sample and 



LD 





raruKi iu: 
Ground Rater & Hazardous Waste Bureau 
Environmental Improvement Division 
Health & Environment Department 
P.O. Box 968 - Crown Building 
Santa Fe, NM 87504-0968 

LAB NUMBtK / / ' / Q O ^ 

DATE RECEIVED ^ / / p / t r b . 

DATE REPORTED 

SLD USER CODE NUMBER S3h.QC) 

-yen LocctT^-orr—Address hdswtMs UMMUJ/ (/I/WOMM. l>j\1tl\ 

Point of Collection - ^ § S & C ^ u b C i l H u A C H « 6 1 \ 

Well Owner/User 

Number of People Drinking Water from Well 

Collected 9tspu? . (131 
Date Time 

-WeTl- Depth 

By f\ , £>&dw(& 
/Time S/ 

pH 

J^fcer-lreTeT" 

Taste?.Odor? Color? Collectors Remarks 

Conduct!vi ty 
(Uncorrected) 

Temperature 

Conductivity at 
25°C 

Agency 

jjmho/cm 

umho/cm 

PROJECT 

From , A-H2SO4 Sample: m NNASTE/GKOUNO wKSEfim , NA Sample: Date 
SURVEILLANCE Analyzed 

L J Ni t rate-N + mg/l D Calcium mg/l 

M t r i t e -N • Potassium mg/l 

• Ammonia-N mg/l • Magnesium mg/l_-

• Chemical mg/l • S o d i u m mg/l 
oxygen demand Q Bicarbonate mg/l 

• • C h l o r i d e mg/l_ 

• Sulfate mg/l 

From' , A-HNO3 Sample: • Total Solids mg/l 

-"35JICAP Scan • 

Metal, by AA ( S p e c i f y ) ^ ^ \ , . , ^ 4 s = 

s / P /T?^ samDlefs) marked as follows to indicate f i e l d treCufien This form accompanies / P^y sample(s) marked as follows to indicate field treatment: 
NF: Whole sample fino filtration) fla - < 0 , o 3 > 5 ^ 
F: Filtered in field with 0.45u membrene filter 0 /u(s 
A-H2SO4: Acid i f ied with 2 ml cone HJSOA/I 

A^HNO^: Acidified with 5ml cone HN03/1 C n n I n -> / for 
(NA> No acid added J U L ttfUrk^ XrA ^ ^ W H / £b . 



Lab Number: /f/V| 3 3D 

Date Submitted: 

By: Jtl^jp. fl^y//fair&Ajg 

Sample C o d e ^ ^ / ^ , Tflfafa^ff^ M i M 

Date Analyzed: *5~/<20f&(o 

Reviewed By: 

Date Reported 

Element ICAP VALUE 
(mg/ l ) jt 55-- (ug/g) 

Aluminum 

Barium It0> 
Berylium ±£ 
Boron (0. 
Cadmium 

Calcium 

Chromium <s. 
Cobalt OA v5*. 
Copper 

Iro n no, %5oO. 
Lead IA 
Magnesium 33, 
Manganese 

Molybdenum 

Nickel OA 
S i l i c o n *.? 
S i l v e r 

Strontium 40__ 
Tin 

Vanadium 

Zinc 

Arsenic 

Selenium 

Mercury 

AA VALUE 
(mg/l) (ug/g) 

<o,ccf 
AZ 

Note: mg/l value i s the "digested so lu t ion" concentrat ion. The 
ug/g i s the f i n a l concentration on the "as received" basis 



Ground Water 4 Hazardous Waste Bureau 
Environmental Improvement Division 
Health A Environment Department 
P.O. Box 968 - Crown Building 
Santa Fe, NM 87504-0968 

LAB NUMBLK 

DATE RECEIVED 

DATE REPORTED ffioftf Qffi 
In i t ^a ls 

SLD USER CODE NUM3ER 

SteLl-L-ocatfori—Address P$s\MJlM UM-jvLlU (ASu#tilMyi_ 

Point of Collection 

Well Owner/User 

Number of People Drinking Water from Well 

Collected 
Date Time 

By l?Mjj l^ j ( '', 
flame M 

pH 

raste?.. Odor? Color? Collectors Remarks 

Conductivity 
(Uncorrected) 

Temperature 

Conductivity at 
25°C 

-R-£-G-E I V E D 

Agency 

_irmho/cm 

. 0C 

umho/cm 

PROJECT: •II IN 1 1986 
•rom , A-H2SO4 Sample: 

mg/l 

From , NA Sampl e: 
LIQUID WASTE/GROUND WATER 

SURVEILLANCE 

Date 
Analyzed 

L J Nitrate-N + 

Nit r i te-N 

L3 Ammonia-N 

• Chemical 
oxygen demand 

_mg/l_ 

mg/l 

• 

, A-HNO3 Sample: From 

l ^ I C A P Scan 

'jl&etals by AA (Specify) r\b^&, 

f l Calcium mg/l 

d Potassium mg/l 

r~l Magnesium mg/l -

f~l Sodium mg/l 

n Bicarbonate mg/l 

HI Chloride mg/l ( 

• Sulfate mg/l 

• T ° t a l Solids mg/l 

• , 

0 * "6 
'his form accompanies _[_ 

NF: 
F: F i l te red in f i e ld with 0.45u membrf.ne f i l t e r 

sample(s) marked as'follows to indicate f i e l d treatment: 
Whole sample Uo f i l t r a t i o n ) S ^ = < 0 . 2 ^ ^ / ^ 

A-H2SO4: Ac id i f ied with 2 ml cone H2S04/1 
Aĵ HK'03: Ac id i f ied with 5ml cone HNO3/I n / / /? ^ - 1 . 

No acid added J y * ^ ^ d / < L 1iA 



Lab Number: 

Date Submitted: (ft ki 
By: AttAMrJ (J. ('AAJJJPAJJIJL^ 

Sample Codef^^m/^ 

Date Analyzed: ^ / s o l g f a 

Reviewed By: 

Date Reported :Ŵ  
Element ICAP VALUE AA VALUE 

(mg/l) -f. &> = (ug/g) (mg/l) (ug/g) 

Aluminum 3750. 

Barium 

Berylium <-s. 
Boron 

Cadmium 40 A <S. 
Calcium 

Chromium <o.\ 

Cobalt 40.1 <s. 
Copper /0. 

I r o n /Ooi, StOD. 

Lead C 

Magnesium ao, /OOO, 

Manganese 10 > SOO, 

Molybdenum <s. 
Nickel 4o.\ <s. 
S i l i c o n IVD* 

S i l v e r <ci 

Strontium 0.5 

Tin 10.\ 

Vanadium OA 

Zinc 

Arsenic 

Selenium <0,oof <aiS~ 

Mercury <b,ooo$ 3̂ 
Note: mg/l 

ug/g 
value i s the "digested sol u t i o n " concentration. The 
i s the f i n a l concentration on the "as received" basis. 



KtruKi i u : . QT-g i /E^ y j_ O^/CV LAB MUMHLK 

Ground Water & Hazardous Waste Bjuraau- n / r n 

Environmental Improvement DivisToiT o t , v t D DATE RECEIVED 
Health & Environment Department 

/ 7 ' v ^ . / r 

Santa Fe, NH 87504-0968 

-! h / 

.,.,„• , ' SLD USER CODE NUMBER S 3 1 LOO 
LIQUID WASTE/GROUND WATER ° ^ S | J 

£5%* Location Address Gzu^ r hr^u. K^t^i *\<?. raj ^ K> '/x (<=•.^c/, Aj t~1 

Point of Col 1 ection D/jyfle>So,/ Q r-^. .So Jj- TO,<£oU. r r ^ J < 

Well Owner/User 

Number of People Drinking Water from Well 

Collected Cm/^/^L • 
Date 

Well Depth 

Water Level 

4 ^ 
Time 

RMme J Agency 

Taste?. Odor? Color? Collectors Remarks 

CZZ*\ 7 /a <=*Jj> <t t̂ >J-fl̂  o; f 

pH 

Conducti vi ty 
(Uncorrected) 

Temperature 

_umho/cm 

Conductivity at 
25°C umho/cm 

PROJECT: 

From , NA Sample: Date 
Analyzed 

HI Calcium mg/l 

• Potass i u m \ mg/l 

P ] Magnesium \ mg/l -

{"I Sodium ^ mg/l 

[~1 Bicarbonate Nug/1 

n Chloride mg / \ . 

• Sulfate mg/l \ 

f l Total Solids mg/l \ 

From 

L J Nitrate-^ 
Ni t r i te-N 

Q Ammonia-N 

j~_3 Chemical 
oxygen demand 

• 

From' , A-HNO3 Sample: 

• 

Th is^ f im accompanies d?^cfo^r_ sample(s) m a r k k a s follows to indicate f i e l d treatment: 

pi> 9ixe>y^/^ 

•'etals by AA (Specify) fL Cr f \ r \ 

• ' ' ^ rL^MJ 

NF>> Whole sample (no f i l t r a t i o n ) 
F: F i l te red in f i e l d with 0.45u membrane f i l t e r 
A-H2SO4: Ac id i f ied with 2 ml cone H2S04/1 

Acidified with 5ml cone HNO3/I 
No acid added . , .A 



Ground Rater 4 Hazardous Waste Bureau 
Environmental Improvement Division / 
Health A Environment Department 
P.O. Box 968 - Crown Building i 
Santa Fe, NH 87504-0968 

LAB NUMBtK / y / y 

DATE RECEIVED ^ /^p / s to 

DATE REPORTED / / / ^ / /M-
i n i t i a l s 

SLD USER CODE NUMBER v S 3 ^ Q Q 

-W*il Location Address CX^LTV^>oo^ 

Point of Collection /V^. fecW bl^i^J r^y /?U>^J? 

Well Owner/User 

Number of People Drinking Water from Well 

Date Time 

Veil Depth 

Water Level — . 

Name j Agency 

Taste?.Odor? Color? Collectors Remarks 

pH 

Conductivi ty 
(Uncorrected) 

Temperature 

J L f N 7 8 7986 

_umho/cm 

umho/cm 

PROJECT: 

From 

L J Nitrate-N + 

Nitr i te-N 

Q Ammonia-N 

Q Chemical 

• 

NA Sample: Date 
Analyzed 

oxygen demand 

From , A-HNO3 Sample: 

• Ca lc iuX mg/l 

• Potassium^X mg/l 

[~] Magnesium N \ v mg/l -

PI Sodium \ mg/l 

n Bicarbonate Xg/1 
n Chloride mg/TX 

• Sulfate mg/l X 
• Total Solids mg/l \ 

• lCATv_Sx.an-

Metals. by AA ( S p e c i f y ) ^ Q , 

This form accompanies •^A^E—S—- samP''e^s^ marked as follows to indicate field treatment: 
CNFT^ Whole sample (no filtration) Ac . <^ * L 

F: Filtered in field with 0.45u membrr.ne filter ^ ' 'Z'ssT/v 
A-H2SO4: Ac id i f ied with 2 ml cone H2S04/1 C »- a / £ • -
A-HNO3: Acidified with 5ml cone HN03/1 Pi? '*6o\ 

~NA:^ No acid added 



KLrUKI IU: 
Ground Rater & Hazardous Waste Bureau 
Environmental Improvement Division 
Health & Environment Department 
P.O. Box 968 - Crown Building 
Santa Fe, NM 87504-0958 

LAB NUMBLK /-/ r "/ 

DATE RECEIVED 

DATE REPORTED ^f/of?^ Of7^ 
1 ni 

SLD USER CODE NUMBER ^ / i p Q 

"Eê  Location Address W>'rtL*4 . Mil 
Point of Collection .'DiyoCoV pit S^l<H\ J r^f^WUpj pL~f^rn^ 

Well Owner/User 

Number of People Drinking Water from Well 

/I VP Collected c^f/T-f&d 
Date 

Well Depth _ 

Water Level 

Time Rame"" J 

pH N 

£X£L 
Agency 

Taste?.. Odor? Color? Collectors Remarks 

fio//CPU-^C/ j fp*z_ I k ^ k b a t t e n , 

sic^cja^i f r c < ^ c r u . c / o " t^^vk 

Conductivi ty 
(Uncorrected) 

re 
^£0 

jjmho/cm 

• oc 

Conductivity at 

^ i » ms 

\ 

umho/cm 

PROJECT: 

From 

• N i t r a t e - N + \ 
Ni t r i te-N 

Q Ammonia-N 

Q Chemical 
oxygen demand 

• 

From , A-HNO3 Sample: 

From , NA Sample: Date 
Analyzed 

1 1 C a l c i u m \ mg/l 

(TJ Potassium ^ \ mg/l 

1 1 Magnesium mg/l -

n Sodium \ s mg/l 

I - ] Bicarbonate W i 
[~I Chloride mg/T\ 

• Sulfate mg/l \ ' 

F~l Total Solids mg/l \ 

Qi£AE_Scan- • 

This fpjrm accompanies Z sampl e(s) marked as follows to indicate f i e l d treatment: 
C S B ^ Whole sample $10 f i l t r a t i o n ) * 

F: F i l te red in f i e l d with 0.45u membr*ne f i l t e r / j $ t ^ B . 
A-H2SO4: Acidified with 2 ml cone r^SOVl 
A^KN03: Acidified with 5ml cone HN03/1 
NA: ) No acid added , , K nJi 



REPORT TO: 
Ground Water & Hazardous Waste Bureau 
Environmental Improvement Division 
Health i Environment Department 
P.O. Box 968 - Crown Building 
Santa Fe, NM 87504-0968 

LAB NUMBER 

DATE RECEIVED 

DATE REPORTED $M 
I n i t i a l s 

SLD USER CODE NUMBER j ^ ^ Q Q 

Well Location Address <^V#C/ S^-~Ux^ 
77 ! : ; x 

Point of Collection rOT^l lTfWlT flf" u W 

Number of People Drinking Water from Well 

Collected ffoOTsl!? 
Date lime 

Depth ~/pTy V L M O U S 

&gfe?-Level * —-

By P- /?(^U//CA^S 
Rame"' </ 

"aste?.0dor? Color? Collectors Remarks 

PH 

Conductivity 
(Uncorrected) 

Temperature 

Conductivity at 
25°C 

Agency 

jjmho/cm 

• oc 

umho/cm 

PROJECT 30NVTll3AHnS 

From , A-H2SO4 Sample: 

mg/l 

9861 ft f 8^ Nnr 
, NA Sample: 

• Ni t rate-N r 

Nitr i te-N 

L~J Ammoni a-N 

r~J Chemical 
oxygen demand" 

• _ 

-Q3A i um 

_mg/l_ 

mg/l 

Potassium 

TJJ Magnesium 

(TJ Sodium 

[~] Bicarbonate 

[TJ. Chloride 

• Sulfate 

From' , A-HMO3 Sample: 

LJ ICAP Scjin-

• Total Solids 

• 
etals. by AA ( S p ^ f ^ ^ ^ ^ 

Date 
Analyzed 

_mg/l 

_mg/l 

_mg/l___ 

_mg/l 

_mg/l 

_mg/l_^ 

_mg/l 

_mg/l 

This form accompanies / fo^ sample(s) marked as follows to indicate field^niiatrnent: 
NF: Whole sampled no filtration) p£ =• W-i^fa 
F: F i l te red in f i e l d with 0.45u membr?.ne f i l t e r 
A-H2SO4: Acidified with 2 ml cone HiSO^H 

^A^HK'03: Ac id i f ied with 5ml cone HNO3/I 
NA:) No acid added 



raruKi iu: Ground Water & Hazardous Waste Bureau 
Environmental Improvement Division 
Health & Environment Department 
P.O. Box 968 - Crown Building 
Santa Fe, NM 87504-0968 

LAB NUntJLK 

DATE RECEIVED 

DATE REPORTED 
ln i t H \ s 

SLD USER CODE NUMBER < S 3 / L , Q O 

Well Location Address 

Point of Collection CA-viA'TV (\ ̂  Of ll t/jfcy 'njhj~ vf <d Ouuj 

Well Owrrer/User 

Number of People Drinking Water from Well 

Collected GtfrfWP . 0923 
Date 

Depth 

Watt:i Level 

ime 
By lyQM}.^ S 

R a m e V Agency 

2Jf u 

Taste?.Odor? Color? Collectors Remarks 

pH 

Conductivi ty 
(Uncorrected) 

Temperature 

_umho/cm 

• oc 

Conductivity at 
25°C umho/cm 

PROJEC 1 

From , A-H2SO4 Sample: 

mg/l • Ni t rate-N + _ 
Ni t r i te-N 

[TJ Ammonia-N 

i jChemical 
oxygen demand-

• _ 

From , NA Sample: 
UQUIDVMSTE/GROUNDWTT̂ -

SURViU=LANCE 
LJ Calcium 

' Date 
Analyzed 

_mg/l_ 

mg/l 

[TJ Potassium 

|~~] Magnesium 

[TJ Sodium 
[~1 Bicarbonate 

• Chloride 

• Sulfate 

From , A-HNO3 Sample: 

• ICAP_Sc_aiL 

• Total Solids 

_mg/l 

_mg/l 

_mg/l_2_ 

_mg/l 

_mg/l 

_mg/l_^_ 

_mg/ l_ 

mg/l 

'-etals. by AA (Specify)^ %tCc^ ^ J J } 

This form accompanies / <P-ifV» sample(s) marked as ows to indicate f i e l d treatment: 
NF: Whole sample (fro f i l t r a t i o n ) Pi = / ^ A * / L 
F: Filtered in field with 0.45u membrane filter / O O 
A-H?S04: Ac id i f ied with 2 ml cone H2S04/1 , / , 
^ 0 3 : Ac id i f ied with 5ml cone HN03/1 J » A i J t t - $J£ J y 7 * ^ V 2 ^ 6 , 

4* B 

NAlN No acid added 



REPORT TO: 

•» i. 

• EKVyjOIJMtKt 

86- 0392-C 

g r n f ^ f V M T % C < c ^ f > V g ^ n r C r . v tAS NUMBER 0 8 f f ' / # / 

LABORATORY 

S v f o ft, * W r - < W , < APfe 2 3 l ^ f t u s e r s code No. ^ * g < 3 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIES ARE COLLECTIVELY REFERRED TO AS "SAMPLE" 

LIQUID WASTF/nROUND WflTirg-
- CERTIFICATE OF FIEIsDRflfiEMBEL 

Water [E. Soi l • Other Sample Type: 

Water Supply and/or Code No. 

City & County K \ r ^ \ o u ^ A } 'yasJ J c m / J 

Collected (date & time) (c , /Q^Q krt By (name) / ^ j MiurtnSf 

pH= ; Conduct iv i ty= umho/cm at °C; Chlorine Residual=_ 

; Flow Rate= Dissolved 0xygen= mg/l; Al kalinity= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

We-ll l-btue -Qtyjû tsdr f o J r < ^ J I G v u - b b s . ftr\o^~\^~y I 

I certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 
Method of Shipment to Laboratory PLLKD Itdho •f 
THIS FORM ACCOMPANIES 2- septum vials with teflon-lined discs identified as: 
specimen r(V -A ; duplicate r(~?-B \ triplicate ; blank(s) 
and amber glass j i 
and 

amber glass jug(s) with teflon-lined cap(s) identified as 
other container(s) (describe) identified as 

Containers are marked as follows to indicate preservation (circle): 
NT̂j No preservation; sample stored at room temperature (~20°C). 
P-I'CEĵ  Sample stored in an ice bath. 
P-Nâ Ô Ŝ : Sample preserved with 3 mg Na202S,>/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_ 
Signatured) 

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_ 
Sianature(s) 

and that the statements in this block are correct. 

. Seal(s) Intact: YesD No • 



R N R L Y S E S R E Q U E S T E D L R B . N o . : O R G - 3 9 2 ^ 
PLEASE CHECK THE APPROPRIATE • 
REQUIRED. WHENEVER POSSIBLE 

BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL 
LIST SPECIFIC COMPOUNDS SUSPECTED OR REQUIRED. 

SCREENS 

D
A

T
IV

E
 L

M
1
V

II 

PURGERBLE 

T
A

T
IV

E
 

IT
A

T
IV

; 

EXTRRCTRBLE 

Q
U

A
L

I:
 

Q
U

A
N

T
 

SCREENS 

Q
U

A
L

I 

Q
U

A
N

T
 

, " S C R E E N S 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 
AROMATIC HYDROCARBON SCREEN CHLORINATED HYDROCARBON PESTICIDES 

Y 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 

V, 

REMARKS : 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

I * 
-

* DETECTION L I M I T 

REMRRKS: 

Seal(s) 
CERTIFICATE OF ANALYTICAL PERSONNEL 

I n t a c t : Yes NO Y . Seal(s) broken by: date: 
1 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: 3* AT3^V\ / P> C~ • Analyst's signature: ffi~Qr^-*^£-is 
I c e r t i f y that I have reviewed and concur wi th 
wi th the statements i n t h i s b lock. Reviewers 

the analyticaZ/7results fpjf~~~this sample and 
signature: J^L /•?"/<\ r • I ̂  



C O 
71.4 UJ, >A/u I AMI S. - - SWa I 

REPORT TO: 
• 1 i. 

H ' — 

• twvy^oijMEjrr -* 

LABORATORY 
RECEIVED r>/?/T '>45' 

LAB NUMBER Qn tr ^ L / ' f " 

r 86-
' C Code No. tt<fOQ 

ALL CONTAINERS WHICH THIS FORM ACCOMPANIES AftgWLECTIVELY r^. ERRED TO AS "SAMPLE". 

CERTIFICATE OF FIELD PERSONNEL 
Sample Type: Water £2, Soil • Other 
Water Supply and/or Code No. 

City & County £ \ • r t i a ^ } J>JLA^; 

Collected (date & time) V-/-f£ , //flfl Are. By (name) fifa.<rw^y 

pH= ; Conductivity= umho/cm at C; Chlorine Residual= 
Dissolved Oxygen= mg/l; Alkalinity= ; Flew Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) • 

1 certify that the statements in this block accurately reflect the results of my field 
analyses, observations and activities. Signed 
I certify that I witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 
lethod of Shipment to Laboratory Aii'^D [gJirz) v 
THIS FORM ACCOMPANIES Z- septum vials with teflon-lined discs identified as 
specimen MTT- (-a- '•> dup! icate /HQ- /-b ; triplicate ; blank(s) 
and amber giass jug(s) with teflon-lined cap(s) identified as_ and other container(s) (describe) identified as 
Containers are marked as follows to indicate preservation (circle): 
NPL.— No preservation; sample stored at room temperature (~20°C). 
^ICE/ Sample stored in an ice bath. 
P̂ TTâ O.̂ : Sample preserved with 3 mg Na203S,,/40 ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT _~ 
I (we) certify that this sample was transferred from to 

at (location) on 

(date & time) and that the statements in this block are correct. 

Disposition of Sample Seal(s) Intact: YesD No D 
Sianature(s) 

I (we) certify that this sample was transferred from to 

at (location) on 

(date & time) and that the statements in this block are correct. 

Disposition of Sample . Seal(s) Intact: YesD No D 
Signature(s) 



RNRLYSES REQUESTED ( 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUh 

LRB. No.: ORG- 3^3 RNRLYSES REQUESTED ( 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUh 

LTE THE TYPE OF ANALYTICAL SCREENS 
DS SUSPECTED OR REQUIRED. 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
IT

A
T

T
V

T
 

PURGERBLE 

SCREENS 

O
U

A
L

IT
A

T
IV

E
 1 

Q
U

A
N

T
IT

A
T

IV
l 

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 

REMARKS: 

RNRLYTICRL RESULTS 

COMPOUND CPPB] COMPOUND CPPB] 

-

* DETECTION LIMIT 

REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NO X • 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 t h i s block and the a n a l y t i c a l data 
on t h i s page accurately r e f l e c t the a n a l y t i c a l results f o r t h i s aample. 
Date(s) of analysis : ̂ /^-T^VL-/' Analyst's signature : .'</F7£^L^,--^J2^ 

I c e r t i f y that I have reviewed and concur with the a n a l y t i c a l results forOEfhis sample and 
with the statements i n t h i s block. Reviewers signature: •1*1£VKJ&~ 



REPORT TO: 
•l 1» 

LABORATORY 

^o^^-S^W FCEI
 TAEBD

NUMEER - ? 
j SS- 0394-C W<?> 

bLU users Code No. & ¥C Q 
ALL CONTAINERS WHICH THIS FORM ACCOMPANIESî RP BB&IEgGHDIVgL̂ REf ERRED TO AS "SAMPLE" 

SURVEILLANCE 
. CERTIFICATE OF FIELD PERSONNEL 

Sample Type: Waterf Soil • Other 

•Jater Supply and/or Code No. 

City & County ̂ ir4~lg^jj; Sg^j OLUX^J 

Collected (date & time) //ZOLrs. By (name) Ae^j Mfju^jJy 

pH= ; Conductivity^ umho/cm at C; Chlorine Residual= 
Dissolved Oxygen= mg/l; Alkalinity= ; Flow Rate= 
Sampling Location, Methods & Remarks (i.e. odors etc.) 

I certify that the statements wUiis block accurately reflect the results of my field 
analyses, observations and activities. Signed 
1 certify that 1 witnessed these field analyses, observations and activities and concur 
with the statements in this block. Signed 
Method of Shipment to Laboratory >4uY) IcdnD <~ 
THIS FORM ACCOMPANIES Z- septum vials with teflon-lined discs identified as 
specimen M\T-?--<X '•> duplicate MZ- l -h ; triplicate ; blank(s) 
nd amber glass jug(s) with teflon-1ined cap(s) identified as_ and other container(s) (describe) identified as_ 
Containers are marked as follows to indicate preservation (circle): 
NP̂ «— No preservation; sample stored at room temperature (~20°C). 

ICE} Sample stored in an ice bath. 
P-Nâ Ô : Sample preserved with 3 mg Na202S2/40 ml and stored at room temperature. 

CERTIFICATE(S) OF SAMPLE RECEIPT ~ 
I (we) certify that this sample was transferred from to 

at (location) on 

(date & time) and that the statements in this block are correct. 

Disposition of Sample . Seal(s) Intact: YesD No D 
Signature(s) 

I (we) certify that this sample was transferred from to 

at (location) on 

(date & time) and that the statements in this block are correct. 

Disposition of Sample . Seal(s) Intact: YesD No D 
Signature(s) 



RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUTv 

LRB. No . : ORG- 3 °) Ll RNRLYSES REQUESTED 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICT 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUTv 

LTE THE TYPE OF ANALYTICAL SCREENS 
IDS SUSPECTED OR REQUIRED. 
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SCREENS 

Q
U

A
L

IT
A

T
IV

E
 

Q
U

A
N

T
IT

A
T

IV
j 

EXTRflCTRBLE 
% ^SCREENS 

ALIPHATIC HYDROCARBON SCREEN ALIPHATIC HYDROCARBONS 

>c 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 

REMARKS: 

RNRLYTICRL RESULTS 
COMPOUND CPPB] COMPOUND CPPB] 

-
-

* DETECTION LIMIT -J. cl AX 
REMRRKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NO X . 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 an a l y t i c a l data 
on t h i s page accurately r e f l e c t the a n a l y t i c a l results f o r this_sample. 
Date(s) of analysis : S /bln^ (• Analyst's signature: $rJ~Lj. i.x^^x<-y_ 
I certify that I have reviewed and concur with the analytical results forthis sample and 
with the statements in this block. Reviewers signature: .-^ '^1 y.. .. /-^ 

— yf—— _ 



» ENVIRONMENT vi r 

SCIENTIFIC LABORATORY DIVISION 
STATE or NEW MEXICO / 700 Camino de Salud NE 

~~~~*~~~~~"—————— 86-'0395 C ° l l b u q u e r q u e ' N M 8 7 1 0 6 8 4 1 ' 2 5 7 0 

REPORT TO: O/e/Qy, 0^' S . L. D. No. : OR- 303 

DATE REC. : /-•/••'' 2A / - , ~ j j 

f'Ons/. svf PHONE_ 
3s*T< O,0 ' C f j f USER CODE; I n\*> 

C O N T A I N E R S W H I C H ACCOMPANY T H I S FORM A R E C O L L E C T I V E L Y R E F E R E D TO AS S A M P L E . 

SUBMITTER: J,ey.. /}k)Y/c\ CODE t I I I I I 

SAMPLE TYPE: WATERQ', SOILQ ,OTHER CODE: [ 1 | 
OjOy 

COLLECTED: 0[f / Q'J/ Q f - h ^ ' : BY / I Q f / J A CODE: 1 1 I I I I I | | | I I I 1 
DATE AND TIME , Y Y M M D D H H M M I I I • 

SOURCE: Q://^:y' /VO Q7)/̂ f. U^A )/90r\t e. CODE: I I I I I I t 4 I I I 
" ' AQUIFER DEPTH 

NEAREST CITY: ft p ffiTf V ~J * * * * * 

LOCATION: CODE: | I I 4 I I 4 I 4 I I I 
TOWNSHIP RANGE SECTION TRACTS 

U H O V A r^, . 

PH=_ 

'Apr, n , TOWNSHIP RANGE SECTION TRACT; 

; Conductivity= umho/cm at % ̂  1%$; Chlorine Residual=_ 
Dissolved Oxygen= mg/l; Alkali-ii'iic.y= ; Flow Rate=_ 

Sampling Location, Methods and Remarks ^ ^ i ^ ^ c r s 1 ^ etc.) 

I c e r t i f y that the statements i n 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 . 

Method of shipment t o the Laboratory 

This form accompanies Septum Vials, Glass Jugs, 
Containers are marked as follows t o indicate preservation: 
1 | NP: No preservation; sample stored at room temperature. 
I I P-Ice Sample stored i n an ice bath (not frozen). 
| | P-Na S 0 ; Sample preserved with Na^S 0 to remove chlorine residual. 

I (we) c e r t i f y t h a t t h i s sample was transferred from 

to at (location) on 

/ / - :__ and th a t the statements i n t h i s block are correct. 
DATE AND TIME 

Evidentiary Seals: Not Sealed \~3 Seals I n t a c t : Yes f~~J No f~~J 

Signatures 

(we) c e r t i f y that t h i s sample was transferred from 

to at (location) ; on 

/ / - : and that the statements i n t h i s block are correct. 
DATE AND TIME 

Evidentiary Seals: Not Sealed • Seals I n t a c t : Yes | [ No f~1 
Signatures 



RNRLYSES REQUESTED . LRB. No.; ORG- %?J>~~~ 
PLEASE CHECK THE APPROPRIATE BOXES BELOW TO INDICATE THE TYPE OF ANALYTICAL SCREENS 
REQUIRED. WHENEVER POSSIBLE LIST SPECIFIC COMPOUNDS 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 

SPECIFIC COMPOUNDS SPECIFIC COMPOUNDS 

REMARKS: 

L 

RNRLYTICRL RESULTS 

COMPOUND C P P B : COMPOUND CPPB] 

-

* DETECTION L I M I T 

REMRRKS; "ffi-^W s% ten.->•• isv7L~S:.<2S. Scr'-t-r 
.'pr-<3*zZ-<L&- ^.y_£~&->f< siJT&u /fw-M, 

CERTIFICATE OF ANALYTICAL PERSONNEL 
Seal(s) I n t a c t : Yes NO/̂  . 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 
stunple 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 i s page accurately r e f l e c t the a n a l y t i c a l results f o r this.sample. 
Date(s) of analysis : /h^X'LC f^O- Analyst's signature: ^!?*^At-^^.--^c^zy^ 
I c e r t i f y that I have reviewed and concur with the a n a l y t i c a l results f o r t h i s sample and 
with the statements i n this block. Reviewers signature: .JC „ /L/.,.., 



APPENDIX IV 

File Correspondence on Spills and Leaks 
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FOUR 

CORNERS INC. HOME OFFICE - PHONE (307) EB6-31S4 - P. O. BOX 457 - AFTON, WYOMING 83110 

PHONE (SOU 291-5557 . 1491 SO. 1800 W. - WOODS CROSS, UTAH H087 

Caribou Four C o r n e r s , I n c . 
P.0. Box 17 5 
K i r t l a n d , N.M. 8 7^17 

S u b j e c t - it 5 o i l s p i l l 

Date- 6-16-7 8 

To- New Mexico O i l C o n s e r v a t i o n Commission, 
New Mexico E.I.A., F e d e r a l E.I.A. 

Approx i 
s w i t c h e d t h e 

At appr 
va pors comin 
c o - i n g t o t h 
Mut u a l D i t c h 
c o r r e c t i o n a 

As soon 
L . V." . H o 11 i ro o 
went t o t h e 
c o u l d have e 
c a l l e d i n a t 

At t h i s 
n o t i f i e d o f 

The o i l 
removed. I t 
e n t e r the S a 
r e sou r .ce s or 

The c a u 
by a 3" 9 0 d 
90 degree e l 
cumference. 

cause t h i 

r u a t e l y 7:30 P.M. 6-3-78, t 
#5 f u e l o i l from one tan k 

o x i m a t e l y 8:30 P.M. t h e op 
g up from the gr o u n d . They 
e ground s u r f a c e and g o i n g 
Co. i r r i g a t i o n d i t c h . The 

nd c o n t a i n m e n t a c t i o n . 
as p o s s i b l e the p l a n t ope 

n, R e f i n e r y S u p e r i n t e n d e n t 
r e f i n e r y and d e t e r m i n e d t h 
n t e r e d the d i t c h t o be 10 
t h i s t i m e t o b e g i n c l e a n 
t i m e a l l o f t h e p r o p e r au 

t h e s p i l l and t o the amoun 
was c o n t a i n e d i n the d i t c 

was d e t e r m i n e d t h a t no o i l 
n Juan R i v e r , ner w i l l t h e 
i r r i g a t e d l a n d damaged., 

se o f the s p i l l was determ 
egree e l l m a n u f a c t u r e d by 
1 had r u p t u r e d 180 degrees 
The m a n u f a c t u e r s are t r y i n 
s f a i l u r e . 

he p l a n t o p e r a t o r s 
t o a n o t h e r , 

e r a t o r s n o t i c e d 
found it 5 f u e l o i l 
t o t h e Farmers 

y i m m e d i a t e l y began 

r a t o r s c a l l e d me, 
. I m m e d i a t e l y I 
at the most o i l t h a t 
b b l s . A crew was 
up. 
t h o r i t i e s were" 
t of the s p i l l . 
h, r e c o v e r e d and' 
was a l l o w e d t o 

re be any n a t u r a l 

i n e d t o be c 
La d i s h C or p . 
a r ou nd i t s 

g t o d e t e r i 

v L » V.' . H o I I i ~; o n 

• rv S u p e r i n t e n o e n ' 



NEW MEXICO OIL CONSERVATION COMMISSION 

NOTIFICATION .OF FIRE, BREAKS1, SPILLS, LEAKS, AND BLOWOUTS 

NAME OF „ . , ^ 
OPERATOR-;'/} /? i bn * i l~A , 7 y? (..<•> Zr\] < /?5 .iWiV_ • 

ADDRESS v " / 
i.e. ftrft I7S A,-/CttE)sjJ Ai-

REPORT 
OF 

FIRE^- BREAK SPILL LEAK 3L0W0UT OTHER* 

TYPE OF 
FACILITY 

DRLG 
WELL 

PROD 1 
WELL . | 

TANK 1 PI 
BTTY Ll 

PE 
NE 

GASO (OIL / 
PL NT IRFY/X 

OTHER* 

FACILITY v. AK , iv.,. /v;.t < /? f /< A'Z7/^, "1/vr. A E t'/o <~ X. ̂  
LOCATION OF FACILITY (QUARTER/QUAR- SEC 
TER SECTION OR FOOTAGE DESCRIPTION) 

TWP. RGE. COUNTY 

DISTANCE AND DIRECTION FROM NEAR- . 
EST TOWN OR PROMINENT LANDMARK |.J-.W,r/: F/i d i * , ^ ' h j £\ A , r, ', h /̂ /'vv 
DATE AND HOUR 
OF OCCURENCE - 7 7 /,'V.'-^ - //, 'So f. AA 

DATE AND HOUR 
OF DISCOVERY „?Ort-^V //'?<•• • ; f ; ;o F. ,:f, 

WAS IMMEDIATE 
NOTICE GIVEN? 

YES N 0 / > ^ NOT RE­
QUIRED 

IF YES, 
TO WHOM 

BY 
WHOM 

DATE 
AND HOUR 

TYPE OF , -. 
FLUID LOST i- /w i ; 

QUANTITY 
OF LOSS 10<'</r.A)l,^: 

VOLUME RE­
COVERED 

DID ANY FLUIDS REACH YES 
A WATERCOURSE? 

NO QUANTITY ' 

IF YES, DESCRIBE FULLY** 

DESCRIBE CAUSE OF PROBLEM AND REMEDIAL ACTION TAKEN** , a •-J>„r- )r J -t- 0 

DESCRIBE AREA AFFECTED AND CLEANUP ACTION TAKEN** , • > L , .... / > - ^ . , 
Attn e i ^ ^ t J u f A,l k>^± tnt,K*J „ , T h , [ * - ^ " * * " " «• 

DESCRIPTION 
OF AREA 

FARMING GRAZING URBAN OTHER* 

SURFACE 
CONDITIONS 

SANDY SANDY 
LOAM 

CLAY ROCKY,. WET DRY SNOW 

DESCRIBE GENERAL CONDITIONS PREVAILING 
" f t »l p Si •:• ^ ' " 

K\rV'. P , - /'Oc ,0 Z. 

TEMPERATURE, PRECIPITATION, ETC.)** 

I HEREBY- CERTIFY THAT THE INFORMATION ABOVE IS TRUE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE AND BELIEF 

SIGNED'""̂  LU. yJ-./L.,^-, i TITLE ^ , J ' S ^ A ^ T ^ M I 3 - 5 " 7 7 
•SPECIFY **ATTACH ADDITIONAL SHEETS IF NEQESSARY $ 



O I L C O N S E R V A T I O N C O M M I S S I O N 

STATE OF NEW MEXICO 
1000 RIO BRAZOS ROAD - AZTEC 

LAND COMMISSIONER 
ALEX J. ARMIJO 

MEMBER 

GOVERNOR 

BRUCE KING 
CHAIRMAN 

67410 

February 21, 1973 
STATE GEOLOGIST 
A. L. PORTER, JR. 

SECRETARY - DIRECTOR 

Mr. Richard Mitzeifelt 
Environmental Improvement Agency 
Regional Office I 5- I I I 
2929 Monte Vista N. E. 
Albuquerque, New Mexico 87106 

Re: Caribou Four Corners Refinery, Kirtland, New Mexico 

Dear Mr. Mi t z e l f e ) t : 

Since receiving your l e t t e r of February 5, 1573, I have investigated the o i l 
seepage problem at the above mentioned refinery. 

Several years ago our office in conjunction with the State Fire Marshall and 
representatives from the Farmers Mutual Ditch Company required the Four Corners 
Caribou Company to in s t a l l certain safety features at the plant. These 
included f i r e walls a t . a l l storage tanks as well as a concrete retaining wall 
along the irr i g a t i o n canal to prevent accidental s p i l l s from entering the ditch. 
So far as I know there has not been contamination of the ditch since that time. 
The company did have one tank which accidently ruptured and the o i l was 
contained in the f i r e walls around the tank. However, I am sure that o i l from 
this s p i l l did seep into the gravel bar underneath the tank and probably 
flowed through the bar underneath the ditch. However, there was no evidence 
at that time the o i l entered the ditch; or i f there was evidence, i t was not 
brought to our attention. The ditch company recently cleaned out the ditch 
which is now empty and dug i t a couple of feet below grade and at that time 
dug into o i l residue and I believe that was probably when report of seepage 
into the ditch was made to your off i c e . We did not receive any complaints at 
this office so I was unaware of the situation prior to receiving your le t t e r . 

Mr. Larry Holliman, the plant superintendent, has informed me that concrete 
pipe has been ordered from Hydro-Conduit Corporation in Albuquerque and that the 
delivery date is supposed to be about March 1. They intend to ins t a l l about 
350 feet of pipe and this should take care of the pollution hazard : so far as 
the ditch is concerned. The ditch company indicates they w i l l turn waver in 
the ditch about March 15 so there should be time enough to get the pipe installed. 

I presume that Mr. Hulls let t e r of January 30, 1973, to Mr. Holliman may have 
inspired the company to' i n s t i t u t e corrective action. Whatever inspired the 
action, I am happy i t is being taken as I believe piping the ditch past the 
refinery is the only way to completely remove the hazard.' of getting o i l in 
the ditch. 



/ 

Mr. Richard Mitzeifelt J ' 
Environmental improvement Agency 
February 21, 1973 

Page 2 

You have asked whether I consider Mr. Hulls letter to Caribou Four Corners 
Refinery to be out of order in any way. Please be advised that we are 
extremely anxious to prevent any pollution arising from o i l and gas operatic 
and we welcome whatever assistance we might get from you or any other agency 
in accomplishing this'. We w i l l be happy to cooperate with you in any way 
possible in correcting future problems which may arise. 

Yours very t r u l y , -

ECA:mc 

cc: Mr. A. L. Porter, Jr. 
Oil Conservation Commission 
Santa Fe, New Mexico 

Mr. John Wright 
Water Quality Section, EIA 

Mr. Kowa-ncf J. Hull 
Environmentalist I I 
&JXj'"lake S t r e e t 
Tarmington, New Mexico 



Regional OUlct I and I U 
2929 Uontz Vltta WE 
AJLbuqueAque., -'Jew Mexico 57 

Fzbnu&uj 5, J97S 

CUC. Coii&eJivatlon Com&uion 

Aztec, USIQ Hexico 

Gzntlmcn: 

RE: Ca/Ubou fovJi Connesu, Inc. kc^-tn&ttf Kvitland, Wew Mexico 

Comp&iot&s /•uz.ve been ^cc^ued by out. FcvurUngton OHJJCC K&QCVUU/IQ 
izzpaqz oi pciswlcuzi pna ducti Into an adjacent canal inom tlic 
abovc-^mitloncd nciincnij. 

tivii -Cy'pe. oi opQJiCjUon JJ> widest yovJi j'uAA&cLuition, wa am bning-
•uuj J j to ijouA attoitLon fan. AnvcbtigcJion, enclosed JJ> a IztWi 
OUA agency tzni to tiie cwnc/i oi t!ui& p&ui£. li £i& IztWi was, 
out ol onde-x JJI any way, pi&ue let mz know. 

Sincesizly, 

Zidiand llitzzlizlt, hwiMEMrJbZ Spzcl&lUt 

cc: JJtii Hull, ErMlnsnazn&LUt 
John WnJLglxt, Uatzn. Quality Suction, EIA 
rHz 



I 

620 South Ltr>e Stroat 
Fa rn in j ton , Nov.- Mexico 37u~l 

Jarriary 30, 1973 

Bor 17? 

• C i r f U n i , -.:<r,; Kcxico 37U17 

loar i lol l inian: 
This i s to confirm our discussion regarding ths problem of po.trolou.-n products 
ar.d r . -a :p lo';.!<ir;~ in to the Jarr.ers Mutual I r r i g a t i o n P i tch . This i s i v i o l a t i o n 
oi 1 the ..aa: ;exico i-.'ator P o l l u t i o n regula t ions . 

ihe bos- so lu t ion tc the o i l robl3,Ti appears to be l i n i n g the d i t c h or 
i n s t a l l i n g : i oor.orota nine p-ast the r n ; \ n , ry . 

The /-.ov s-i vs."-? irr.ot?ri vrijl bo rertoiroo Tor the ;-:rnc ".rv sto:* 2 ~no o 'irjce. Th:; 
systoT. TH". subject to .'ir^-^ovnl a,;- Iv: i- vy;"a y . oaaao aha sa^ra iz 
r,ov-~rao1 by th': t,'.'.v.r'ino ".-aw ari'> by ths 5t.ate 1e"v" t io- j j* , ••-.•h <•*•'- port?;:? to 
foor". .-••.:*.: * V. ':" ' a'-. : . u j . 

. : r.- • ' •'a i s a ;•• -.r, .'.••;:. vor, ..•:•'.' ' . . y y r ^ i .•; \ ••; " " • . ' • . " -•- -,' . ? " •' no; 
thvi rd"!. an-" savage prcb?ter:S bo fore th* v-̂  ter 5 s to .<*'•.:'? * a! ••* t - i * -i r - - v -
d i i o h , -.oh:'oh l a j - ; . ! " ' l y \.r'"; too fno. ' t ai" '.'ara:; cv ' ' . y < ; ' / " : o~o. , : ":l 
thw problems v i l l lea*-a uo r.o a l t e rna t i ve than, to pursuo aa1-ropr'tatc **.<•*•?<; a 1 no t ion . 

I f you ha-re any questions concerning ths above please c a l l us . 

cc 'iY.o.o.aG bac.a, itej-i onal Maiaa^cr 
r'arr.ers Mutual I r r i g a t i o n Ditch 
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APPENDIX V 

Records of Conversations 



MEMORANDUM OF MZETIK5 OR COliVERSATION 

j Telephone Q Personal 
Tine Dare 

j Telephone Q Personal 0915 - 8/15/86 

Or ig ina t ing Party- Other Parties 

Steven J . Cary Mrs. B i l l Walker 

NMEID, CERCLA Program K i r t l a n d , NewMexico 

i D j e c t 
Caribou Refinery s i t e 

iscussion 

I asked Mrs. Walker exactly how many acres she was i r r i g a t i n g o f f the Brimhall 

Ditch. She said approximately 25 acres. I asked what crops she was growing. She 

said hay and a l f a l f a f o r t h e i r livestock. 

I asked i f she knew the depth of th e i r private w e l l . She said that i t was 26 f t . 

deep, plus or minus 2 feet. 

Mrs. Walker asked i f she could have a copy of my report, because they were retaining 

an attorney f t i r t h i s case. I said I would send her a•copy of my report. 

-inclusions or Agreements 

Send Walkers a copy of report. 

I c c r i b u n i o n 

--1-SIF .report and HRS package for Caribou s i t e 



. V . i r - - i — ^ — f STATT o r NTW M 

ENVI H O V M L.VJ 

" I 1* 

OCJCO 

IffiHORAJJDUM OF.MEETING OR COlJVERSATIOTi 

I . . . . . . . , . „ . , — - — 

J Telephone Y3 Personal 
Tine Dare 

• — 
I . . . . . . . , . „ . , — - — 

J Telephone Y3 Personal 0920 8/15/86 

Or ig ina t ing Party- Other Parties 

Steven J. Cary Mr sr. Evan D. Brimhall (598-5193) 

NMEID, CERCLA Program K i r t l a n d , NM 

i n j e c t Caribou Refinery s i t e 

iscussion 

I asked Mrs. Brimhall exactly how many acres they were i r r i g a t i n g o f f the Brimhall 

Ditch. She said that they and the Walkers had about 75 acres together. I said that 

I had j u s t spoken with Mrs. Walker who said they i r r i g a t e d about 25 acres. Mrs. 

Brimhall then stated that they (the Brimhalls) must have about 50. I asked what 
• 

crops they were growing t h i s year. She said a l f a l f a and feed corn. In past years 

they have grown oats and pasture. A l l of these crops were f o r livestock consump­

t i o n . I asked what happened to th e i r t a i l w a t e r . She said i t went to the San Juan 

River. 

inclusions or Agreements 

.n>ri* ution 

"i-'J- f-;SIF-Teport and HRS package - f dr Caribou s i t e 



APPENDIX IV 

File Correspondence on Spills and Leaks 



-7 Af^^c 

FOUR 

CORNERS INC. HOME Of f lC£ - PHONE (307) B86-31S4 - P. O. BOX 457 - AFTON, WYOMING 83110 

PHONE 18011 29J-55S7 - H3I SO. !B00 W. - WOODS CROSS, UTAH H087 

C a r i b o u Four C o r n e r s , I n c . 
P.O. Box 175 
K i r t l a n d , N.M. 8 7^17 

S u b j e c t - #5 o i l s p i l l 

Date- 8-16-78 

To- New Mexico O i l C o n s e r v a t i o n Commission, 
New Mexico E.I.A., F e d e r a l E.I.A. 

A p p r o x i m a t e l y 7:30 P.K. 8-3-78, the p l a n t o p e r a t o r s 
s w i t c h e d t h e it 5 f u e l o i l from one t a n k t o a n o t h e r . 

At a p p r o x i m a t e l y 8:30 P.M. t h e o p e r a t o r s n o t i c e d 
v a p o r s coming up from t h e g r o u n d . They found it 5 f u e l o i l 
coming t o t h e ground s u r f a c e and g o i n g t o the Farmers 
M u t u a l D i t c h Co. i r r i g a t i o n d i t c h . They i m m e d i a t e l y begai 
c o r r e c t i o n and c o n t a i n m e n t a c t i o n . 

As soon as p o s s i b l e t h e p l a n t o p e r a t o r s c a l l e d me, 
L.V,T. H o l l i m o n , R e f i n e r y S u p e r i n t e n d e n t . I m m e d i a t e l y I 
went t o t h e r e f i n e r y and d e t e r m i n e d t h a t the most o i l t h 
co u l d . h a v e e n t e r e d the d i t c h t o be 10 b b l s . A crew was 
c a l l e d i n a t t h i s t i m e t o b e g i n c l e a n up. 

At t h i s t i m e a l l o f t h e p r o p e r a u t h o r i t i e s were 
n o t i f i e d o f t h e s p i l l and t o t h e amount of the s p i l l . 

The o i l was c o n t a i n e d i n t h e d i t c h , r e c o v e r e d and" 
removed. I t was d e t e r m i n e d t h a t no o i l was a l l o w e d t o 
e n t e r the' San Juan R i v e r , nor w i l l t h e r e be any n a t u r a l 
r e s o u r c e s or i r r i g a t e d l a n d damaged.. 

The c a u s e ' o f t he s p i l l was d e t e r m i n e d t o be caused 
by a 3" 90 degree e l l m a n u f a c t u r e d by L a d i s h Corp. The 
90 degree e l l had r u p t u r e d 180 degrees around i t s c 
cumference. The m a n u f a c t u e r s are t r y i n g t o d e t e r m i 
cause o f t h i s f a i l u r e . 

a t 

S i / i c e r & i y / 

. H o 11 i m o n 
R e f i n e r y S u p e r i n t e n d e n t 



NEW MEXICO OIL CONSERVATION COMMISSION 

NOTIFICATION OF FIRE, BREAKS1, SPILLS, LEAKS, AND BLOWOUTS 

MME OF ,, ^ y ^ 
OPERATOR";>?;? j Op;, /-/•, 1 £ ( ,y, ^ W i , 

ADDRESS v LJ / 

REPORT 
OF 

BREAK SPILL LEAK BLOWOUT OTHER* 

TYPE OF 
FACILITY 

DRLG 
WELL 

PROD 
WELL 

ANK 
BTTY 

PIPE 
LINE 

GASO 
PL NT 

OIL 
RFY > 

OTHER* 

NAME OF _ , ,? 

FACILITY y • AK , l.y 17 \-f,u iZ ( /•? A,'/T/<'.<, "TA.̂ . ! K £ r/^J u 'K / 
LOCATION OF FACILITY (QUARTER/QUAR-
TER SECTION OR FOOTAGE DESCRIPTION) 

SEC. TWP. RGE. COUNTY 

DISTANCE AND DIRECTION FROM NEAR­
EST TOWN OR PROMINENT LANDMARK 
DATE AND HOUR 
OF OCCURENCE -'11 /O/.'-M - /'// So F, i 

DATE AND HOUR 
OF DISCOVERY J>Q<o - • n / * 9* - / f l 3cQ r. yJ , 

'.'AS IMMEDIATE 
NOTICE GIVEN? 

YES NO; NOT RE-
QUIRED 

IF YES, 
TO WHOM 

BY 
IWHOM 

DATE 
AND HOUR 

YPE OF 
FLUID LOST (-/V 

QUANTITY VOLUME RE­
COVERED 

DID ANY FLUIDS REACH YES NO QUANTITY / 

A WATERCOURSE? 
IF YES, DESCRIBE FULLY' 

DESCRIBE CAUSE OF PROBLEM AND REMEDIAL ACTION TAKEN** , a j-M?h„ r )aJ -+ * 
1 ,'\i 'bso A / j J b ^ K ^ „ ' > i e J T A * * LJA,>^o 

'S r y / h ^ - i r v J c ^ J * F F/J?£ S-.'-X ^ o f o MS? / : * hrXso'sv,? . ^ 4 l j£sJ4- j r . 
DESCRIBE AREA AFFECTED AND CLEANUP ACTION TAKEN** < ̂ » - ' 
h R c 1 £ I jf .W AJ £ J Uj zJ Uj' Ail A>-^Z5 £hvc.Am/ l-J' /•( 

0 b/*c*< $*Z>J>c.Z- . 

DESCRIPTION 
[Or AREA 

FARMING GRAZING URBAN OTHER* 

SURFACE 
CONDITIONS 

SANDY SANDY 
LOAM 

CLAY ROCKY,.- WET DRY 

DESCRIBE GENERAL CONDITIONS PREVAILING (TEMPERATURE, PRECIPITATION, ETC.)** 

SNOW 

I HEREBY- CERTIFY THAT THE INFORMATION ABOVE IS TRUE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE AND BELIEF 

n 
SIGNED sJ 

9 
TITLE h -. 7V 

'SPECIFY ^ATTACH ADDITIONAL SHEETS IF NECESSARY ii 



O I L C O N S E R V A T I O N C O M M I S S I O N 

STATE OF NEW MEXICO 
1000 RIO BRAZOS ROAD - AZTEC 

LAND COMMISSIONER 
ALEX J. ARMIJO 

MEMBER 

GOVERNOR 

BRUCE KING 
CHAIRMAN 

87410 
STATE GEOLOGIST 
A. L. PORTER, JR. 

SECRETARY - DIRECTOR 
February 21, 1973 

Mr. Richard Mi t z e i f e l t 
Environmental Improvement Agency 
Regional Office I & I ! I 
2929 Monte Vista N. E. 
Albuquerque, New Mexico 87106 

Re; Caribou Four Corners Refinery, Kirtland, New Mexico 

Dear Mr. Mi t z e i f e l t ; 

Since receiving your let t e r of February 5, 1973, I have investigated the o i l 
seepage problem at the above mentioned refinery. 

Several years ago our office in conjunction with the State Fire Marshall and 
representatives from the Farmers Mutual Ditch Company required the Four Corners 
Caribou Company to i n s t a l l certain safety features at the plant. These 
included f i r e walls a t . a l l storage tanks as well as a concrete retaining wall 
along the i r r i g a t i o n canal to prevent accidental s p i l l s from entering the ditch. 
So far as 1 know there has not been contamination of the ditch since that time. 
The company did have one tank which accidently ruptured and the o i l was 
contained in the f i r e walls around the tank. However, I am sure that o i l from 
this s p i l l did seep into the gravel bar underneath the tank and probably 
flowed through the bar underneath the ditch. However, there was no evidence 
at that time the o i l entered the ditch; or i f there was evidence, i t was not 
brought to our attention. The ditch company recently cleaned out the ditch 
which is now empty and dug i t a couple of feet below grade and at that time 
dug into o i l residue and I believe that was probably when report of seepage 
into the ditch was made to your office. We did not receive any complaints at 
this office so I was unaware of the situation prior to receiving your le-tter. 

Kr. Larry Holliman, the plant superintendent, has informed me that concrete 
pipe has been ordered from Hydro-Conduit Corporation in Albuquerque and that the 
delivery date is supposed to be about March 1. They intend to install about 
350 feet of pipe and this should take care of the pollution hazard • so far as 
the ditch is concerned. The ditch company indicates they w i l l turn water in 
the ditch about March 15 so there should be time enough to get the pipe installed. 

1 presume that Mr. Hulls let t e r of January 30, 1973, to Mr. Holliman may have 
inspired the company to' i n s t i t u t e corrective action. Whatever inspired the 
action, I am happy i t is being taken as I believe piping the ditch past the 
refinery is the only way to completely remove the hazard;' of getting o i l in 
the ditch. 



Mr. Richard Mi t z e i f e l t J 
Environmental Improvement Agency 
February 21, 1973 

Page 2 

You have asked whether I consider Mr. Hulls letter to Caribou Four Corners 
Refinery to be out of order in any way. Please be advised that we are 
extremely anxious to prevent any pollution arising from o i l and gas operations 
and we welcome whatever assistance we might get from you or any other agency 
in accomplishing t h i s . We w i l l be happy to cooperate with you in any way 
possible in correcting future problems which may arise. 

Yours very truly, . 

ECA:mc 

cc: Mr. A. L. Porter, Jr. 
Oil Conservation Commission 
Santa Fe, New Mexico 

Mr. John Wright 
Water Qual i ty Sect ion, EIA 

Mr. Howarc J . Hull 
Environmental is t 11 
62<0xLake Street 
*Farmington, New Mexico 



Regional OUice 1 and Ul 
2929 l-'onic Viita 
Albuquerque, 'Am UZXJJCO ill 06 

fcbhjjjvuj 5, 1973 

OW Congelation Consriiiian 
Viitnict O&iice 
kztzc, Mew Mexico 

Gentlemen: 

RE: Canibou Toun. CofineM Inc. Reiineny Plant, KJjitland, Mew Mexico 

Complainti \iavc been received by oun Famrington oiiice KZQOJULUIQ 
seepage oi pettolwn pnaducti into an adjacent canal item tiie 
above-mentioned neiineny. 

Aa tlvii type oi openatJjjn ii, unden youn juniidiction, ae one bning-
.uiq JX ta youn attention {pn inveitigation. Enclosed ii a letten 
ouk aaeney icnt to tiie ownen oi tku, pZawt. li tne letten wai 
out o\ onden in any way, pleaie let <v;e know. 

Sincenely, 

ZLcl-i&id liitzelielt, Znvit&Kr.erMil Speeialiit 

cc: J3eii Hull, EnvJj&nxQjiiaiUt 
John Wniglit, ttatcn Quality Section, EiA 
rite 



620 South Lah e Stroet 
Faminston, Now Hexico 3 7 h rri 

January ?.0, 1973 

Mr. T^rrj 1" H o l l i r.-in. 
Caribou /our Corr.ors, Inc . 
Box 175 

K i r t l a n d , tfas Hoxico 87U7 

I/oar ' c . i io l l i . roa : 
This i s to confirm our discussion regarding tho proble-n of petroletra products 
and coT.-a;--D leaking in to ths farmers Mutual I r r i g a t i o n .Ditch. This i s a v i o l a t i o n 
of the ii&v .'-iexico Water P o l l u t i o n Peculations. 

The best so lu t ion to the o i l -problsm appears to be l i n i n p the d i t c h or 
i n s t a l l i n g a concrete pins past the r a f i n j r y . 

Tne .fto-'.- sOTr? ay.Tten w i l l b<5 rscvnrod f o r the grocery stor3 an-1 " ' . ' f i c f i . The 
system t r i l l bs 3ub;jcct to approval b;- th i s -^yr'-^y, s:nc«? tbo .-r•»:.••»r;; st~ro 
govorr.cd by tho I'Ast'jurant "••ai-r and by tbe State l e p v " - t i o i s , '-:hi ^ p^rt:-:: -: tr? 
food 32?rjj.:? or:t-i5iC?ii3at3. 

Sines .;• :' - i s a I ' . j r i . •n t tc r , uo ' . i l ' .•..:; your coopo.- •. v "•"! - i - \ c :rr"?' ng 
tho n i l and srevago problems before the t©r 5 s \v:r>v= !. '••sc1-' '• - the j r v ' - \ 
d i t c h , vib'oh i s -.iriv-lly arcvr-i,- r/>7 f i * v t " f '-larch c1."': y e r r . "r::."' ~v.ro to c. ' -rr^b 
the problems w i l l leave ua no a l t e r n a t i v e than tc puraus expropriate l o f v i l no t ion . 

I f you have any questions concerning the above please c a l l us. 

Si nr. o r e l y , 

iiov.-ard J . -^ rn l l 
Zv.v' :vnTor.t~Pi r, t " I 

i:JK:sr.:s 

cc Tho.-ac- £ . Baca, itegional Manager 
j s m e r s Mutual I r r i g a t i o n Ditch 
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APPENDIX V 

Records of Conversations 



I r— 

t - W M E J O C O 

l^lORAliDTJM OF J-EETIT'G OH C0i<VERSATIOW 

f j Telephone Q Personal 
Tine Dare 

f j Telephone Q Personal 0915 8/15/86 

Or ig ina t ing Party- .Other P a r t i e s 

Steven J. Cary 
——— 

Mrs. B i l l Walker 

NMEID, CERCLA Program K i r t l a n d , NewMexico 

uDject 
Caribou Refinerv s i t e 

liscussion 

I asked Mrs. Walker exactly how many acres she was i r r i g a t i n g o f f the Brimhall 

Ditch. She said approximately 25 acres. I asked what crops she was growing. She 

said hay and a l f a l f a for t h e i r livestock. 

I asked i f she knew the depth of t h e i r private w e l l . She said that i t was 26 f t . 

deep, plus or minus 2 feet. 
„ i 

Mrs. Walker asked i f she could have a copy of my report, because they were retaining 

an attorney f a r t h i s case. I said I would send her a copy of my report. 

icnclusions or Agreements 

Send Walkers a copy of report. 

i c t r i b u t i o n 

•--'1;SIF.'.report and HRS package f o r Caribou s i t e . 

Signed 

VJ 



.-.V""""''" "^r~i MATT OF NTWMOOCO 

-.->-wJ fc ~ 
t • 

)«EJ«)RAliDUM OF MTZTlfcG OR COirVERSATIOif 

Telephone ]P] Personal 
Tine 

0920 
Daxe 

8/15/86 

Orig ina t ing Party Other Part ies 

Steven J . Cary Mrs. Evan D. Brimhal l (598-5193) 

NMEID, CERCLA Program K i r t l a n d , NM 

Caribou Refinery s i t e 

.cussion 

I asked Mrs. Brimhall exactly how many acres they were i r r i g a t i n g o f f the Brimhall 

Ditch. She said that they and the Walkers had about 75 acres together. I said that 

I had j u s t spoken with Mrs. Walker who said they i r r i g a t e d about 25 acres. Mrs. 

Brimhall then stated that they (the Brimhalls) must have about 50. I asked what 

crops they were growing t h i s year. She said a l f i l f a and feed corn. In past years 

they have grown oats and pasture. A l l of these crops were f o r livestock consump­

t i o n . I asked what happened to t h e i r t a i l w a t e r . • She said i t went to the San Juan 

River. 

elusions or Agreements 

;. tributicn -
•~1" • - "S IFyr ep ort and HRS package - for Caribou site 1 

Signed 

\J 



FOUR KIRTLAND REFINERY 

CORNERS INC. HOME OFFICE - PHONE (307) 886-3124 - P. O. BOX 4 5 7 - AFTON, WYOMING 83110 

PHONE (801) 295-5557- 1431 SO. 1 800 W. - WOODS CROSS, UTAH 84087 

PHONE (505) 598-5332 - P. O. BOX 1 75 - KIRTLAND, NEW MEXICO 8741 7 

A p r i l 19, 1979 

O i l C o n s e r v a t i o n D i v i s i o n 
P.O. Box 1980 
Hobbs, N.M. 88240 

A t t n ; Mr. Seay 

Dear Mr. Seay, 

Enclosed i s a copy o f tank f i e l d and p i t s t h a t are i n 
s e r v i c e . I f you need f u r t h e r i n f o r m a t i o n please c o n t a c t Mr. 
R u s s e l l Haines as he w i l l be the S u p e r i n t e n d e n t o f the 
r e f i n e r y e f f e c t i v e 4-20-79*. 

S i n a e r e l y 





CARIBOU REFINERY 

KIRTLAND, NEW MEXICO 

These records provide an auditable record o f t h e data and documentat ion used to 
apply the Hazard Ranking System to this facility. The information used to assign the 
score for each factor is summarized The source of information for each entry is 
provided as a bibliographic-type reference. Copies of the relevant pages have been 
appended for ease in review 



GROUND WATER ROUTE 

1. OBSERVED RELEASE 

Contaminants detected (5 maximum): 
Water samples collected from ground water seeping into the Brimhall Ditch 

(BD) on refinery property contained several volatile organic contaminants in large 
concentrations. The table below summarizes these data from References 2 and 3: 

1,2-dichloroethane ( also known as ethylene dichloride or EDC) was detected 
at concentrations of up to 60 ppb (Ref. 2; Ref. 3, p. 5). The same compound was 
detected in water samples produced by three private shallow wells downgradient 
f rom the refinery; concentrations varied from 2 to 9 ppb (Ref. 2; Ref. 3, p. 5). 

Rationale for attributing the contaminants to the facility: 
Seepage into the Brimhall Ditch represents ground water inf low. During the 

winter months the Brimhall Ditch (BD) does not receive water f rom the main 
irr igation ditch; the headgate is closed and the BD is dry at its point of or igin. While 
still on refinery property, however, the BD intercepts shallow ground water. This 
was observed in December, 1985 (Ref. 2), and in February, 1986 (Ref. 3). 

Water in the BD was sampled at several locations. A sample collected near 
the beginning of ground water inf low proved to contain no hydrocarbons (Ref. 2). 
Farther downstream, however, but still on refinery property and on the same day, 
the seepage smelled like gasoline and an orange scum covered the surface (Ref. 2). 
When sampled and tested, this f luid contained benzene, toluene, ethylbenzene, 
xylenes, and EDC (Ref. 2). These data indicate that the contamination begins on 
site. Subsequent sampling confirmed that upgradient ground water was free of 
organics (Ref. 3, pp. 4-5). 

Quality control procedures indicate that contamination of water samples did 
not occur dur ing collection, preservation, storage, or analysis (Refs. 2,3). A variety 
of QC samples were util ized to guard against incorrect results. Distilled water travel 
blanks all tested negative for volatile organics (Refs. 2, 3). Distilled water rinses of 
augering and sampling equipment also tested negative (Refs. 2, 3). Therefore, 
contamination observed in ground water samples represents actual conditions. 

The refinery is the only plausible source of this contamination. The 
contaminants observed are water-soluble components of gasoline, a product which 
was generated and handled at the site. EDC is added to commercial leaded gasoline 
as a lead scavenger (Ref. 10, p. 665). Leaded gasoline was prepared, handled, and 
stored at the site (Refs. 2, 3). There are no other plausible sources in the area. 

The contamination is at tr ibuted to the facility because contamination was 
observed on-site, because upgradient ground water is uncontaminated w i th 
observed compounds, and because the facility is the only one in the area that 
handled the substances in question. 

1,2-dichloroethane 
benzene 
toluene 
ethylbenzene 
total xylenes 

1275ppb 
1500ppb 
280 ppb 

3490 ppb 

60 ppb (Ref. 3, p. 5) 
(Ref. 3, App. Ill) 
(Ref. 2) 
(Ref. 2) 
(Ref. 2). 

* * * 



2. ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern 

Name and description of aquifer(s) of concern: 
The aquifer of concern is the valley fill along the San Juan River. This aquifer 

has been widely used for domestic purposes, but it has not been intensively 
developed to produce large volumes of water (Ref. 5, p. A51). It has therefore not 
been seriously studied. 

River deposits along the San Juan River are Pleistocene in age (Ref. 5, p. A7). 
They consist of sand, gravel, and boulders (Ref. 5, p. A7; also see drillers' logs in Ref. 
3, Appendix I) deposited as glacial outwash. The alluvium is generally less than 50 
feet thick in the San Juan valley (Ref. 4, p. 16). Transmissivity may exceed 40,000 
ft2/day, however (Ref. 4, p. 16). 

Depth(s) from the ground surface to the highest seasonal level of the saturated 
zone (water table(s)) of the aquifer of concern: 

The water table is at the land surface where it seeps into the Brimhall Ditch 
(Refs. 2, 3). Widespread occurrence at the site of white evaporation/salt deposits on 
surfaces of the soil and low growing vegetation is further evidence that the 
capillary fringe ofthe watertable is very nearthe land surface. In addition, depth 
to ground water was determined to be 6.5 feet in an auger hole on the northeast 
site boundary (Ref. 3, Appendix II, p. 25) and 6 feet in the on-site well (Ref. 3, 
Appendix II, p. 14). 

Depth from the ground surface to the lowest point of waste contamination: 
The lowest point of waste contamination is inferred to be 25 feet below the 

land surface. The Hastings (Miller) well produced water contaminated with 6 ppb of 
EDC (Ref. 3, p. 5). The perforations in this well begin at a depth of 25 feet (Ref. 3, 
Appendix I). As corroboration, the Hastings (Jackson) well produced water 
contaminated with 8 ppb of EDC (Ref. 3, p. 5). The top of the perforations in this 
well is at a depth of 22 feet (Ref. 3., Appendix I). Alternatively, wastes containing up 
to 140 ppm of lead (Ref. 3, p. 9) were placed in an unlined excavation at least 10 feet 
deep (Ref. 3, p. 9). 

The score for this factor is 3, based either on the documented release to 
ground water or on the fact that waste occurs below the seasonal high water table 
(Ref. 1, p. 12). 

Net Precipitation 

Mean annual or seasonal precipitation (list months for seasonal): 
Mean winter (December - February) precipitation at Farmington, less than 10 

miles east of the site at a similar elevation, is 1.80 inches (Ref. 6, p. 72). 

Mean annual lake or seasonal evaporation (list months for seasonal): 
Mean winter (December - February) land pan evaporation is 3.50 inches (Ref. 

7, p. 261). Using the factor of 0.7 to convert land pan evaporation to lake 
evaporation (Ref. 7, p. 8) gives 2.45 inches. 



Net precipitation {subtract the above figures): 
Net winter (December - February) precipitation is calculated to be: 

1.80 - 2.45 = -0.65 inches. 
The appropriate assigned value is 1 (Ref. 1, p. 12). 
Permeability of the Unsaturated Zone 

Soil type in unsaturated zone: 
The unsaturated zone above the water table at the site consists entirely of 

alluvial sands, gravels, and boulders. Lithologic logs from holes augered atthe 
northeast boundary of the site encountered only sand and gravel (Ref. 3, Appendix 
II, pp. 23-25). Similar materials are recorded in area drillers' logs (Ref. 3, Appendix I). 

Permeability associated with soil type: 
Permeability of this material is estimated to be greater than 10-3 cm/sec (Ref. 

1, p. 15). This justifies a score of 3. 

Physical State 

Physical state of substances at time of disposal (or at present time for generated 
gases): 

Atthe time of their disposal, and at present, wastes placed in the sludge pits 
were in the form of sludges (Ref. 3, pp. 8-9). Spills and leaks of liquids, such as 
leaded gasoline and the tetraethyllead additive, also ocurred (Ref. 3). The 
appropriate score is 3 (Ref. 1, p. 16). 

* * * 

3. CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 
The large sludge pit on the site was evaluated as a landfill. The sludge pit is 

unlined and excavated from native sandy earth material that is highly permeable; 
ponding of fluids occurs on the surface; and the unengineered piles of native earth 
material that partially surround the pit do not constitute a sound runon diversion 
system (Ref. 3, p. 9 and App. II). 

Method with highest score: 
Landfill: the resultant containment score is 3 (Ref. 1, p. 17). 



4. WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated: 
The following toxic substances are present at the site in the stated 

concentrations: 
lead 260 ppm (Ref. 3, p. 9) 
EDC 60 ppb (Ref. 3, p. 5). 

Compound with highest score: 
Lead scores 3 for toxicity and 3 for persistence (Ref. 8, p. 1688-1689). This 

supports a factor score of 18 (Ref. 1, p. 18). 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those with a 
containment score of 0: 

The total amount of hazardous substances having a containment score 
greater than zero at the site is estimated to be 689 cubic yards (Ref. 3, pp. 8-9). This 
justifies a factor score of 6 (Ref. 1, p. 19). 

Basis of estimating and/or computing waste quantity: 
This quantity constitutes the estimated contents of the large sludge pit at the 

site (Ref. 3, pp. 8-9). This volume was computed as the product of surface area, 
measured with a steel measuring tape, and a conservative estimate of depth, 
provided by former site employee (Ref. 3, Appendix II). 

* * * 

5. TARGETS 

Ground Water Use 

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility: 
Within 3 miles, the aquifer of concern is presently used for public community 

water supply, private domestic water supply, and livestock water supply (Refs. 2, 3). 
The resulting score for this factor is 3 (Ref. 1, p. 24). 

Distance to Nearest Well 

Location of nearest well drawing from aquifer of concern or occupied building not 
served by a public water supply: 

The nearest wells drawing from the aquifer of concern are the private wells 
owned by Walker, Miller and Jackson (Ref. 3, p. 3). These wells are located south 
across State Road 489 in the NE 1/4 of Section 17. 



Distance to above well or building: 
These wells are just a few hundred feet from the refinery property. However, 

because these wells have been contaminated (Ref. 3, p. 5), the site boundary for the 
ground water route is extended to them. The distance to these wells is therefore 
zero feet. This leads to a score of 4 (Ref. 1, p. 25). 

Population Served by Ground Water Wells Within a 3-IVIile Radius 

Identified water-supply wells drawing from aquifer of concern within a 3-mile 
radius and populations served by each: 

The table below displays information from Reference 3. This table specifies 
those water supply wells known to be drawing from the aquifer of concern wi th in a 
3-mile radius o f t h e site and the population using each wel l . The total populat ion 
served by ground water is 201.4. 

GROUND WATER ROUTE TARGET POPULATION 

well owner location depth (ft) aquifer use # users 
Hastings (Miller) 17,29N,14W 38 alluvium dom/stk 3.8 
Hastings (Jackson) 17,29N,14W 35 alluvium dom/stk 3.8 
Harris 7,29N,14W 39 alluvium dom/stk 3.8 
Urbach 18,29N,14W 28 alluvium dom 3.8 
Blaylock 13,29N,15W 30 alluvium dom/stk 3.8 
Sweek 17,29N,14W 31 alluvium dom/stk 3.8 
Fergie'sTr. Pk. 7,29N,14W 50 alluvium public 171.0 
Walker 17,29N,14W 26 alluvium dom 3.8 
Grubbs 17,29N,14W unk. alluvium dom 3.8 
total 

17,29N,14W 
201.4 

Computation of land area irrigated by supply well(s) drawing from the aquifer(s) of 
concern within a 3-mile radius, and conversion to population (1.5 people per acre): 

NA 

Total population served by ground water within a 3-mile radius: 
The number of people served by wells wi th in a 3-mile radius o f t h e site is 

specified in the above table. The populat ion assigned to the public water supply 
well is documented in Reference 9. Individual private wells are assigned 3.8 people 
each (Ref. 1, p. 27). The total populat ion served by ground water is estimated to be 
201.4 people, which warrants a score of 2 in that port ion of the matrix (Ref. 1, p. 27). 

The overall score for targets, based on the distance/population matrix, is 20 
(Ref. 1,p.25). 



SURFACE WATER ROUTE 
Brimhall Ditch Pathway 

1. OBSERVED RELEASE 

Contaminants detected in surface water at the facility or downhill from it (5 
maximum): 

Water samples collected from the Brimhall Ditch (BD) on refinery property 
contained several volatile organic contaminants in large concentrations. The table 
below summarizes these data f rom References 2 and 3: 

Rationale for attributing the contaminants to the facility: 
Water in the BD was sampled at several locations. A sample collected near 

the upstream extent of f low proved to contain no hydrocarbons (Ref. 2). Farther 
downstream, however, but still on refinery property and on the same day, the BD 
smelted like hydrocarbons and an orange scum covered the surface (Ref. 2, Field 
Notes). When sampled and tested, this f luid contained benzene, toluene, 
ethylbenzene, xylenes, and EDC (see above; also see Ref. 2 and Ref. 3, Appendix III). 

Quality control procedures indicate that contamination of water samples did 
not occur dur ing collection, preservation, storage, or analysis (Ref. 2). Distilled 
water blanks all tested negative for volatile organics (Ref. 2). Therefore, it is 
concluded that contamination observed in samples f rom the Brimhall Ditch 
represents actual conditions. 

The refinery is the only plausible source of this contaminat ion. The 
contaminants observed are water-soluble components of leaded gasoline, a product 
which was generated, stored and handled a t t he site. 1,2-dichoroethane (EDC) is 
added to commercial leaded gasoline as a lead scavenger (Ref. 10, p. 665). Leaded 
gasoline was prepared, handled, and stored at the site (Refs. 2, 3). There are no 
other plausible sources in the area. 

1,2-dichloroethane 
benzene 
toluene 
ethylbenzene 
total xylenes 

1275 ppb 
1500 ppb 
280 ppb 

3490 ppb 

60 ppb (Ref. 3, p. 5) 
(Ref. 3, App. Ill) 
(Ref. 2) 
(Ref. 2) 
(Ref. 2). 



2. ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain 

Average slope of facility in percent: 
A 7.5' USGS topographic map was used to measure the average slope of the 

facility. Vertical change in elevation is 35 feet over a north-south horizontal 
distance of 1650 feet. Average facility slope is: 35/1650 = 0.0212 = 2.12%. 

Name/description of nearest downslope surface water: 
The nearest downslope surface waters are the Farmers Mutual Irrigation 

Ditch (FMID) and the Brimhall Ditch (BD) (Ref. 3, pp. 6-8). The FMID flows westward 
across the refinery property, separating the present tank farm on the south from 
the refinery apparatus, convenience store, and the former tank farm location to the 
north. At the refinery apparatus is located the headgate for the BD, which carries 
water southward along the west side of the present tank farm, departs the refinery 
property at its south edge, continues south for about 0.4 miles, then turns west 
toward fields of forage crops which it is used to irrigate. The BD receives water 
from the FMID during the growing season. During winter, however, the headgate is 
closed and no water enters the BD from the FMID. Under these conditions the BD is 
dry at its origin, but it intercepts the water table while still on-site. 

Average slope of terrain between facility and above-cited surface water body in 
percent: 

See below. 

Is the facility located either totally or partially in surface water? 
Yes. The BD originates on and flows across the facility property. Pipelines 

cross over the FMID, carrying products from the refinery and the lead storage area 
to the tank farm and lead blending area. The BD is part of the facility because it 
harbors contamination from on-site (Ref 2; Ref. 3, p. 5). The appropriate score for 
this factor is 3 (Ref. 1, p. 31). 

Is the facility completely surrounded by areas of higher elevation? 
No (Ref. 3, p. 6). 

1-Year 24-Hour Rainfall in Inches 
This quantity is 1.20 inches (Ref. 1, p. 33), giving a score of 1 (Ref. 1, p. 32). 

Distance to Nearest Downslope Surface Water 
Surface water is on-site (Refs. 2, 3), so the distance is zero feet and the 

appropriate score is 3 (Ref. 1, p. 32). 

Physical State of Waste 
At the time of their disposal, and at present, wastes placed in the sludge pits 

were in the form of sludges (Ref. 3, pp. 8-9). Spills and leaks of liquids, such as 
leaded gasoline and the tetraethyllead additive, also ocurred (Ref. 3). The 
appropriate score is 3 (Ref. 1, p. 16). 



3. CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 
The large sludge pit on site was evaluated as a landfi l l . The pit is not covered 

and the unengineered piles of native sandy earth material that partially surround 
the pit do not constitute a sound runon diversion system, as f luid was observed 
ponded on top of the sludge (Ref. 3, p. 9 and App. II). 

Method with highest score: 
Landfil l; the resultant containment score is 3 (Ref. 1, p. 35). 

* * * 

4. WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated: 
The fo l lowing toxic substances in the stated concentrations are present in, or 

available to, surface water at the site: 
lead 260 ppm (Ref. 3, p. 9) 
EDC 60 ppb (Ref. 3, p. 5). 

Compound with highest score: 
Lead scores 3 for toxicity and 3 for persistence (Ref. 8, p. 1688-1689). This 

supports a factor score of 18 (Ref. 1, p. 18). 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those with a 
containment score of 0: 

The total amount of hazardous substances having a containment score 
greater than zero at the site is estimated to be 689 cubic yards (Ref. 3, pp. 8-9). This 
justifies a factor score of 6 (Ref. 1, p. 19). 

Basis of estimating and/or computing waste quantity: 
This quantity constitutes the estimated contents of the large sludge pit at the 

site (Ref. 3, pp. 8-9). This volume was computed as the product of its surface area 
(measured wi th a steel measuring tape) and a conservative estimate of depth 
(provided by a former site employee) (Ref. 3, Appendix II). 

This waste is available to the Brimhall Ditch via inf i l t rat ion to shallow ground 
water, movement of shallow ground water less than 100 yards downgradient to the 
southwest toward the Ditch, and inf low into the Ditch. Surface runoff f rom the 
waste pit is not available to the Brimhall Ditch due to intact berms. 



5. TARGETS 

Surface Water Use 

Use(s) of surface water within 3 miles downstream of the hazardous substance: 
Water from the Brimhall Ditch is used to irrigate forage crops such as hay, 

alfalfa, and feed corn (Ref. 3, App. V). The appropriate factor score is 2 (Ref. 1, p. 
34). 

Is there tidal influence? 
No. 

Distance to a Sensitive Environment 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 
NA 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 
NA 

Distance to critical habitat of an endangered species or national wildlife refuge, if 1 
mile or less: 

NA. The score for this factor is zero (Ref. 1, p. 37). 

Population Served by Surface Water 

Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or 1 mile 
(static water bodies) downstream of the hazardous substance and population 
served by each intake: 

The site boundary can be extended 0.3 miles south of the facility boundary 
along the Brimhall Ditch, based on EDC concentrations summarized in the table 
below: 

EDC (ppb) IN THE BRIMHALL DITCH 

sample location lab number date EDC 

background (upstream) 85-1197-C 12/5/85 < 1 ppb 
on-site, near tank farm 85-1199-C 12/5/85 15 

86-181-C 2/17/86 60 
at State Road 489 86-161-C 2/13/86 3 
0.3 miles S. SR 489 85-1195-C 12/5/85 1 

86-146-C 2/10/86 1 

The gate which transmits water from the Brimhall Ditch to the alfalfa fields is 
located at the fields themselves, 0.45 miles from the downstreammost extent of 
contamination (Ref. 3, pp. 5-7). This distance was measured at the site with an 
automobile odometer. No other intakes were identified. 



Computation of land area irrigated by above-cited intake and conversion to 
population (1.5 people per acre): 

This intake is used to irrigate 75 acres of forage crops (Ref. 3, App. V). 
Applying the conversion factor of 1.5 people for each irrigated acre (Ref. 1, p. 36) 
results in a target population of 

75x 1.5 = 112.5 people. 
No othertargets were identified. 

Total population served: 
112.5 people. 

Name/description of nearest of above surface water bodies: 
The nearest surface water body is the Brimhall Ditch (BD) (Ref. 3, pp. 5-7). The 

BD branches off the Farmers Mutual Irrigation Ditch at the Caribou refinery 
apparatus. The BD carries water southward along the west side of the present tank 
farm, departs the refinery property at its south edge, continues south for about 0.4 
miles, then turns west toward fields of forage crops which it is used to irrigate. The 
BD receives water from the FMID during the growing season. During winter, 
however, the headgate is closed and the BD is dry except where it intercepts the 
water table. In December, 1985, and February, 1986, the BD intercepted ground 
water while still on the refinery property. 

Distance to above-cited intake, measured in stream miles: 
The distance between the downstreammost extent of waste and the gate 

that diverts water into the fields was measured by automobile odometer to be 0.45 
miles (2376 feet) (Ref. 3, pp. 5-7). 

The appropriate score for this factor is 16 (Ref. 1, p. 38). 



SURFACE WATER ROUTE 
Farmers Mutual Irrigation Ditch Pathway 

1. OBSERVED RELEASE 

Contaminants detected in surface water at the facility or downhill from it (5 
maximum): 

NA 

Rationale for attributing the contaminants to the facility: 
NA 

* * * 

2. ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain 

Average slope of facility in percent: 
A 7.5' USGS topographic map was used to measure the average slope of the 

facility. Vertical change in elevation is 35 feet over a north-south horizontal 
distance of 1650 feet. Average facility slope is: 35/1650 = 0.0212 = 2.12%. 

Name/description of nearest downslope surface water: 
The nearest downslope surface waters are the Farmers Mutual Irrigation 

Ditch (FMID) and the Brimhall Ditch (BD) (Ref. 3, pp. 6-8). The FMID flows westward 
across the refinery property, separating the present tank farm on the south from 
the refinery apparatus, convenience store, and the former tank farm location to the 
north. The FMID was an open ditch until the 1970s, when repeated spills and leaks 
from the refinery into the FMID led the Ditch association to request that the FMID 
be protected. Caribou responded by lining and covering the FMID with concrete at 
the refinery location and grading the property so that runoff did not go to the 
FMID. The FMID carries water during the growing season for use by downstream 
irrigators and a public water supply, but it is dry during at least part of the winter. 

Average slope of terrain between facility and above-cited surface water body in 
percent: 

See below. 

Is the facility located either totally or partially in surface water? 
Yes. The FMID flows across the facility property, within 10 feet of the refinery 

apparatus and beneath pipelines that carried refinery products to the tank farm and 
tetraethyllead to the lead mixing area. The appropriate score forthis factor is 3 
(Ref. 1. p. 31). 



Is the facility completely surrounded by areas of higher elevation? 
No. 

1-Year 24-Hour Rainfall in Inches 
This quantity is 1.20 inches (Ref. 1, p. 33), giving a score of 1 (Ref. 1, p. 32). 

Distance to Nearest Downslope Surface Water 
Surface water is on-site (Refs. 2, 3), so the distance is zero feet and the 

appropriate score is 3 (Ref. 1, p. 32). 

Physical State of Waste 
The nature of wastes available to the FMID is uncertain. Based on the history 

of spills and leaks, it is clear that there were liquid materials wasted at the site and 
available to this pathway. It is unclear, however, whetherthese materials qualify 
for the petroleum exemption under EPA's interpretation of CERCLA law. 

* * * 

3. CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 
Tanks and vessels on the refinery property were evaluated as containers. 

Historical documentation indicates that containers leaked and that diversion or 
containment structures were inadequate to prevent spills from reaching the FMID. 

Method with highest score: 
Containers; the resultant containment score is 3 (Ref. 1, p. 35). 

* * * 

4. WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated: 
It is unclear from the records exactly what nonexempt materials were 

available to the FMID. However, tetraethyllead was onsite with a nonzero 
containment score. 



Compound with highest score: 
Lead scores 3 for toxicity and 3 for persistence (Ref. 8, p. 1688-1689). This 

supports a factor score of 18 (Ref. 1, p. 18). 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excluding those with a 
containment score of 0: 

The total amount of hazardous substances having a containment score 
greater than zero at the site is estimated to be 13 cubicyards (Ref. 3, pp. 8-9). This 
justifies a factor score of 2 (Ref. 1, p. 19). 

Basis of estimating and/or computing waste quantity: 
This quantity constitutes the half-full volume of the lead storage tank at the 

site. The maximum capacity o f t h e lead tank is 51,800 lbs, or 25.9 tons. Half of 25.9 
is 13 tons. In the HRS scoring system, 1 ton = 1 cubic yard (Ref. 1, p. 19), so the half-
ful l volume of the tank is 13 cubicyards. 

The containment value for th is material is 1 (Ref. 1, p. 17), because there is no 
liner beneath the tank. 

* * * 

5. TARGETS 

Surface Water Use 

Use(s) of surface water within 3 miles downstream of the hazardous substance: 
Water f rom the FMID is used to irrigate food forage crops such as sweet corn, 

melons,hay, alfalfa, and feed corn. The appropriate factor score is 2 (Ref. 1, p. 34). 

Is there tidal influence? 
No. 

Distance to a Sensitive Environment 

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less: 
NA 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 
NA 

Distance to critical habitat of an endangered species or national wildlife refuge, if 1 
mile or less: 

NA. The score for this factor is zero (Ref. 1, p. 37). 



Population Served by Surface Water 

Location(s) of water-supply intake(s) withi i 3 miles (free-flowing bodies) or 1 mile 
(static water bodies) downstream of the hazardous substance and population 
served by each intake: 

The gate which transmits water from the Brimhall Ditch to the sweet corn 
and melon fields is located 1000 feet from the lead storage facility. This distance 
was measured and double-checked at the site by pacing. Several other gates occur 
along the FMID as it moves downvalley. Each gate transmits water to a variety of 
small fields owned by private landowners. Probably no individual's irrigated 
acreage exceeds 10 acres. 

Computation of land area irrigated by above-cited intake and conversion to 
population (1.5 people per acre): 

Fewer than 100 people can be affected because less than 64 acres if crops 
were identified. 

Total population served: 
< 100 people. 

Name/description of nearest of above surface water bodies: 
The nearest surface water body is the Farmers Mutual Irrigation Ditch. See 

earlier description. 

Distance to above-cited intake, measured in stream miles: 
See above; 1000 ft. 
The appropriate score for this factor is 10 (Ref. 1, p. 38). 
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prepared at the request of the Bureau of Indian A f f a i r s ' San Juan 
Basin Regional Uranium Study Task Force, summarizes the ground-water 
environment i n 1978, based on results that were obtained as a part of 
the cooperative study. The data used for th i s summary are on f i l e i n 
the U.S. Geological Survey o f f i c e i n Albuquerque, N. Mex. A data 
report is i n preparation. 

Study area 

The study area coincides approximately with the San Juan 
structural basin as defined by Kelley (1951). The boundaries of the 
study area include the San Juan and La Plata Mountains of Colorado on 
the north side, the Defiance u p l i f t and New Mexico-Arizona State line 
on the west side, the Zuni Mountains and Interstate 40 on the south 
side, and the Nacimiento u p l i f t and Rio Grande r i f t on the east side 
( f i g . 1). This area covers about 18,000 square miles. Population 
centers include Durango and Cortez, Colorado and Farmington, Gallup, 
and Grants, N. Mex. 

Mean annual r a i n f a l l i n the basin varies from about 6 inches at 
lower elevations to more than 20 inches i n mountains. 

The San Juan Basin is rich i n energy resources. O i l production 
began near Shiprock i n the early 1900's and continues i n several 
f i e l d s ( f i g . 2). Since the 1950's, natural gas produced from a large 
area near the center of the basin has been the principal hydrocarbon 
product. Surface coal mining and mine-mouth power generation began 
in 1962 near Farmington. Surface mining has also produced coal near 
Gallup since 1961 (Shomaker and others, 1971). Uranium production i n 
the Grants mineral belt on the south end of the hasin ( f i g . 2) has 
been one of New Mexico's principal industries since the 1950's. 

Proposed energy-resource developments include several surface 
coal-mining operations in the Fruitland coal area, underground mining 
of coal seams i n the Menefee Formation near Cuba, and surface mining 
of coal seams in the Menefee near Crownpoint. The f e a s i b i l i t y of 
i n s t a l l i n g at least . one additional power plant is being studied. 
Numerous underground uranium mines have either been started or are i n 
the planning stage throughout most of the Grants mineral b e l t . 

An industry of. considerable importance i s the Navajo Indian 
I r r i g a t i o n project south of Farmington, which w i l l add 110,000 acres 
of i r r i g a t e d land by 1986. I r r i g a t i o n began on the f i r s t 10,000-acre 
tract i n 1976. 
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Rapid population increases are occurring i n the larger 
cities—Farmington, Gallup, and Grants. Expansion and economic 
growth may soon take place i n smaller towns near areas of major 
i n d u s t r i a l development. 

Sources of ground-water data 

Parts of the San Juan Basin have been studied i n varying degrees 
of intensity s t a r t i n g with Gregory's reconnaissance of the Navajo 
Country during the early 1900's (Gregory, 1916). Later investiga­
tions include those by Baltz and West (1967) of part of the J i c a r i l l a 
Reservation; Cooper and John (1968) of southeastern McKinley County; 
and Cooley, Harshbarger, and others (1969) of the Navajo Reservation. 
Other important sources of data are given i n the l i s t of selected 
references. The Navajo Tribe has kindly supplied data for many water 
wells d r i l l e d since the 1950's. Various coal, uranium, and petroleum 
companies working i n the area have also supplied extremely useful 
hydrologic data. 

Geologic setting 

Geologic units i n the San Juan Basin range i n age from Cambrian 
to Quaternary. With the exception of the Permian San Andres 
Limestone and Glorieta Sandstone near Grants, the better aquifers are 
found i n sandstones of Jurassic, Cretaceous, and Tertiary age. 
Quaternary deposits f i l l i n g stream channels are capable of yielding 
s u f f i c i e n t quantities of water for stock and domestic use i n many 
areas. 

Aquifers discussed i n thi s report are Jurassic age or younger. 
These include, i n ascending order, the Entrada Sandstone, the 
Morrison Formation ( p r i n c i p a l l y the Westwater Canyon Member), the 
Gallup Sandstone of the Mesaverde Group, younger sandstones of the 
Mesaverde Group (Dalton Sandstone Member of the Crevasse Canyon 
Formation, Point Lookout Sandstone, Menefee Formation, and C l i f f 
House Sandstone), and the Tertiary section (the Ojo Alamo Sandstone, 
Nacimiento Formation, San Jose Formation, and Chuska Sandstone). A l l 
aquifers are separated by shale units. The oldest rocks crop out on 
the edge of the basin and dip under younger rocks toward the deepest 
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part of the basin near Navajo Reservoir. Figure 3 shows the major 
aquifers i n a highly generalized section through the deepest part of 
the basin. Detailed descriptions of some of the sandstone aquifers 
are given by Shomaker and Stone'(1976). General descriptions of most 
geologic units i n the San Juan Basin are given by Ridgley and others 
(1978). 

Many discontinuous faults of small displacement exist throughout 
the basin. These fa u l t s may be significant conduits for the 
Inter-aquifer transfer of ground water. Two major structural 
features—the Hogback Monocline i n the northwest and the Rio Puerco 
f a u l t belt at the edge of the Rio Grande valley ( f i g . 1 ) — s t r o n g l y 
affect the ground-water flow regime i n these l o c a l i t i e s because of 
water movement along v e r t i c a l fractures. 

Principal aquifers 

Entrada Sandstone 

Recharge to the Entrada Sandstone occurs mainly i n or near 
topographically high outcrop areas on the edge of the basin ( f i g . 3) 
either by direct i n f i l t r a t i o n or by leakage from overlying and 
underlying aquifers. Most ground water moves toward outcrops i n Utah 
near Four Corners and i n the Rio Grande r i f t . Some of the water may 
be discharged by leaking to other aquifers or to the land surface 
before reaching the outcrops. 

Transmissivity is "the rate at which water of the prevailing 
kinematic viscosity i s transmitted through a unit width of the 
aquifer under a unit hydraulic gradient" (Lohman, 1972, p. 6). 
Limited data for the Entrada Sandstone indicate that transmissivities 
toward the center of the basin are higher than near the edge of the 
basin. Measured values of transmissivity near Chaco Canyon National 
Monument range from 100 to 300 f t ^ / d ( J . W. Shomaker, oral commun., 
1978) i n contrast to values of less than 50 f t ^ / d near outcrop areas 
on the south and west sides of the basin. I n s u f f i c i e n t data are 
available for construction of a map showing transmissivity and flow 
directions. 

Water quality i n the Entrada Sandstone deteriorates toward the 
center of the basin. Dissolved-solids concentrations normally 
increase i n the direction of flow. Dissolved-solids concentrations 
of 1,000 mg/L or less occur i n or near recharge areas south of 
Crownpoint and i n the Chuska Mountains. Concentrations of 10,000 mg/L 
or more toward the center of the basin may be partly a t t r i b u t e d to 
the dissolution of soluble minerals i n the Entrada. Also of 
importance may be the dissolution of evaporites i n the overlying 
Todilto Limestone. I n s u f f i c i e n t data are available for construction 
of a map showing water q u a l i t y . 
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Recharge to the Tertiary sandstones near the center of the basin 
occurs mostly i n outcrop areas. The general direction of flow i s 
toward the San Juan River and lower reaches of major t r i b u t a r i e s 
( f i g . 10). 

Water recharged to the Chuska Sandstone moves toward springs on 
the east and west sides of the Chuska Mountains (Harshbarger and 
Repenning, 1954, p. 6). Water i n the Chuska Sandstone also recharges 
the underlying Jurassic and Cretaceous sandstones. 

The transmissivity of some of the thicker sandstones such as the 
Ojo Alamo Sandstone may exceed 150 f t ^ / d i n some places (Brimhall, 
1973, p. 20) but generally does not exceed 100 f t 2 / d . Baltz and West 
(1967, p. 65) indicated that yields of 1,000 gal/min or more may be 
expected i n wells penetrating the f u l l thickness of Tertiary 
sandstones near the thickest part of the section. The available data 
is too limited for construction of a transmissivity map. 

In general, dissolved-solids concentrations i n Tertiary sand­
stones i n the northeast part of the study area exceed 1,000 mg/L and 
increase i n the direction of ground-water flow ( f i g . 10). Near the 
San Juan River, concentrations exceeding 4,000 mg/L may be partly 
attributed to saline water leaking upward from underlying Cretaceous 
rocks. Generally, concentrations are higher i n the finer-grained 
sediments than i n the coarser-grained sediments. Dissolved-solids 
concentrations i n the Chuska Sandstone are less than 500 mg/L 
(Harshbarger and Repenning, 1954, p. 15). 

Valley f i l l 

Saturated valley f i l l occurs i n most of the perennial and 
ephemeral stream channels. Total thicknesses of valley f i l l i n most 
areas are less than 50 feet. In parts of the Chaco River, Puerco 
River, and Rio Puerco channels, however, thicknesses exceeding 
100 feet have been reported (David Love, oral comraun., 1977; 
Shomaker, 1971, p. 85; and A. E. Saucier, written commun., 1974). 

The transmissivity of valley f i l l i s highest i n the coarse 
gravels along the San Juan, Animas, and La Plata Rivers. Although 
thicknesses are generally less than 50 feet, the transmissivity may 
exceed 40,000 f t * / d i n places (T. E. Kelly, written commun., 1977). 
Transmissivities along ephemeral streams probably do not exceed 
1,000 f t 2 / d (Shomaker, 1971, p. 87-90 and F. P. Lyford, written 
commun., 1978). 
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Recharge to valley f i l l along i r r i g a t e d portions of the 
San Juan, Animas, and La Plata Valleys results largely from the 
percolation of i r r i g a t i o n water and from leaking ditches. Smaller 
quantities are contributed from bedrock sources. Much of this water 
i s evapotranspired, but some is discharged into the river or drainage 
ditches. 

Recharge to valley f i l l along ephemeral streams results largely 
from i n f i l t r a t i o n of storm flows and snowmelt runoff. In addition, 
bedrock units contribute water to the valley f i l l , p a r t i c u l a r l y i n 
lower reaches of the stream. Discharge is by evapotranspiration, 
i n f i l t r a t i o n to underlying bedrock units i n recharge areas, and 
movement downstream through the alluvium. 

Dissolved solids i n valley f i l l normally increase from less than 
1,000 mg/L i n headwater areas to more than 2,000 mg/L i n lower 
reaches where water seeping from bedrock units adds dissolved solids 
( f i g . 11). Percolation of applied i r r i g a t i o n water with low dissolved 
solids (less than 500 mg/L) may improve ground-water quality i n parts 
of the San Juan, Animas, and La Plata River Valleys. 

Summary 

Principal aquifers i n the San Juan Basin of New Mexico and 
Colorado occur i n the coarser-grained sandstones of Jurassic, 
Cretaceous and Tertiary age. These include the Entrada Sandstone, 
Westwater Canyon Member of the Morrison Formation, Gallup Sandstone 
of the Mesaverde Group, several sandstones i n the Mesaverde Group 
above the Gallup (Dalton Sandstone Member of the Crevasse Canyon 
Formation, Point Lookout Sandstone, C l i f f House Sandstone), and 
sandstones of Tertiary age. 

Most ground water flows from recharge areas on topographically 
high outcrops toward the San Juan River or the Rio Grande r i f t . Much 
of the water may move through confining layers to other aquifers, to 
the land surface, or to a l l u v i u m - f i l l e d channels. 

Transraissivities of the more productive aquifers i n the San Juan 
Basin range from 50 to 300 f t 2 / d . Dissolved-solids concentrations 
range from less than 500 mg/L near recharge areas to more than 
10,000 mg/L near discharge areas. 

Valley f i l l near perennial streams and major ephemeral streams 
normally does not exceed a thickness of 50 feet. Transmissivities 
range from less than 1,000 f t 2 / d i n ephemeral channels to more than 
40,000 f t 2 / d i n g r a v e l - f i l l e d perennial stream channels. 
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Dissolved-solids concentrations i n water from the v a l l e y - f i l l 
deposits range from less than 1,000 mg/L i n headwater areas to more 
than 4,000 mg/L i n some l o c a l i t i e s where contributions from bedrock 
sources are s i g n i f i c a n t . 
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REGIONAL HYDROGEOLOGY A7 

The cross-beds, as shown in the following tabulation, 
are classified as to shape, angle of dip, size, and thick­
ness: 

Snape Concave or convex (upward). 
Angle of dip: 

High >20°. 
Medium 10°-20°. 
Low <10°. 

Size or scale: 
Large > 2 0 f t 
Medium 1-20 f t . 
Small < 1 f t 

Thickness Same as classification for bedding. 

Pseudocrossbedding, formed by a progressive ad­
vance of ripples upon each other, is common in silty 
fine-grained sandstone and siltstone beds. Commonly, 
the upper part of the ripple mark has been removed and 
only the lower part is preserved. Well-formed ripple 
marks are not common within a. pseudocrossbedded unit, 
although they may occur at the top of the unit. 

The other features of the sedimentary rocks relate to 
weathering and topographic expression, such as slopes, 
ledges, cliffs, and the size of blocks and particles pro­
duced by weathering. For the most part, the terms are 
self-explanatory. Platy weathering generally is associ­
ated with very thin bedded units and flaggy weathering 
with thin- to thick-bedded sediments, especially those 
consisting of alternating sandstone and siltstone layers. 
Hoodoo weathering pertains to rounded, irregular, or 
pillarlike forms, which often have been described as 
"rock babies." 

GEOLOGY AND OCCURRENCE OF GROUND WATER 

Practically all the ground water in the reservations 
occurs in sedimentary rocks that overlie relatively im­
permeable granitic and metamorphic basement rocks. 
The water-bearing sedimentary rocks consist of sand­
stone, conglomerate, and limestone. Those that do not 
bear water consist of mudstone, siltstone, and silty sand­
stone. The thickness, lithology, and water-bearing char­
acteristics of the sedimentary rocks are summarized in 
table 3. ' 

Most of the rocks of the Navajo country contain some 
water, but only a few formations yield water readily 
to wells. The major water-yielding units are the Navajo 
and Coconino Sandstones, which form multiple-aquifer 
systems with the adjacent strata, and the alluvium, 
which receives considerable water as discharge from the 
sedimentary rocks. Minor water-yielding units, in 
ascending stratigraphic order, are the Shinarump Mem­
ber of the Chinle Formation, Lukachukai Member of 
the Wingate Sandstone, Entrada Sandstone, Cow 
Springs Sandstone, Morrison Formation, Dakota Sand­
stone, Toreva Formation, Gallup Sandstone, Crevasse 
Canyon Formation, Point Lookout Sandstone, Menefee 
Formation, Cliff House Sandstone, Chuska Sandstone, 
and volcanic rocks. Other units that yield water in ad­
joining regions hut only small amounts on the reserva­
tions are the Supai Formation, Sonsela Sandstone Bed 
of the Chinle Formation, Ojo Alamo Sandstone, and 
the Bidahochi Formation. 

TABLE 3.—Waier-bearing characteristics of sedimentary rocks in the Navajo and Uopi Indian Reservations, Arizona, New Mexico, and 
Utah 

[Data are through 1966] 

a 8 

i 
a. 
3 

Water-bearing characteristics 

S
y
s
ti

 8 

i s o 
Stratigraphic unit Lithology and thickness (feet) 

General hydrology Depth of 
wells (feet) 

Depth to 
water (feet) 

NBTBJO country 

& 
E P

le
is

to
ce

ne
 

in
d 

R
ec

en
t 

Alluvium and terrace de­
posits. 

Chiefly sand, silt, and gravel, 200. 

Alluvium: yields generally small amounts of 
water to wells along the Little Colorado River, 
San Juan River, and larger tributaries; <226. 

Terrace deposits: yield a small amount of water 
to a few springs. 

50->300 10->200 

s 
09 
3 

Dune deposits Chiefly sand; <100. Yield small amounts of water to a few springs. 

a i f 
£ ° 

Landslide and talus Large slump blocks and slide rubble. Yield small amounts of water ln the Sbpi country 
and in tbe Chuska Mountains. 

Bidahochi Formation 
Upper and lower members: siltstone, 

sandy siltstone, and sandstone; <800. 
Middle volcanic member: tuff and 

basalt flows. 

Yields small amounts of water to a few wells in 
central Navajo and Apache Counties; small 
springs issue trom tuff in the Hopl Buttes. 

<700 100-600 

T
er

tl
ar

j 

Pl
io

ce
ne

 

Chuska Sandstone Chiefly sandstone; 1,000. 
Yields water to springs ln the Chuska Mountains; 

it is the source of water in the perennial reaches of 
Tsaile, Wheatfields. and Whiskey Creeks; no 
wells penetrate the formation. 

ce
ne

 Nacimlento Formation Alternating shaly units 200-400 feet 
thick with sandstone beds 60-100 
feet thick; > 1,000. 

Not water bearing within the Navajo Indian 
Reservation. 
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that has been tapped by numerous wells. Only a few 
springs issue from the Ojo Alamo Sandstone on Mount 
Cisco Mesa, and a few wells withdraw a small amount 
of water from the unit east of the reservations. 

TERTIARY ROCKS 

Erosion after regional uplift was the dominant geo­
logic process during Tertiary time; however, sedimen­
tary rocks of Tertiary age are present in three areas 
of the reservations (pi. 1). The Nacimiento Formation 
of Paleocene age crops out in the San Juan basin, the 
Chuska Sandstone of Pliocene(?) age forms the thick 
capping layer on the Chuska and Lukachukai Moun­
tains, and the Bidahochi Formation of Pliocene age 
is exposed in the valley of the Little Colorado River. 
The Chuska Sandstone and the Bidahochi Formation 
overlie prominent erosion surfaces, which bevel the pre-
Tertiary rocks. The Nacimiento Formation was de­
posited during the late part of the structural episode 
that formed the San Juan and other basins of the Colo­
rado Plateaus. The Chuska Sandstone contains beds 
of eolian and fluvial origin and presumably is a remnant 
of a widespread deposit. A remnant of a deposit similar 
in lithology to the Chuska Sandstone in the Chuska-
Lukachukai Mountains is present beneath lavas at 
the Mount Powell Lookout near Thoreau, N. Mex. I t 
was laid down after the formation of the basins and 
other fold structures and before the development of the 
Colorado Eiver system in late Tertiary time. The 
Bidahochi Formation was laid down as basin fill in the 
ancestral valley of the Little Colorado River. 

The Tertiary formations, because of their small areal 
extent, yield only a limited amount of water. One of 
the main spring horizons in the Navajo country (Greg­
ory, 1916, p. 138, fig. 14), however, is along the lower 
contact of the Chuska Sandstone. The Bidahochi For­
mation contains little water within the reservations, 
but southward it yields considerable water to wells. 
The Nacimiento Formation bears virtually no water. 

QUATERNARY DEPOSITS • . 

Unconsolidated sediments, mainly of Quaternary age, 
in order of hydrologic importance are the alluvial, ter­
race, landslide, and eolian deposits (pi. 2); the Quater­
nary deposits mostly are less than 30 feet thick but are 
as much as 225 feet thick in a few places. They form a 
discontinuous, rather permeable mantle over large parts 
of the reservations. The alluvium is the chief source of 
water in dug wells; it is also the source of water in 
springs and drilled wells in several parts of the reser­
vations, especially where water discharges from the 
bedrock aquifers into the alluvium (pi. 2). Depth to 
water in wells drilled in the alluvium is shallow—the 

depth ranges from a few feet to about 100 feet below the 
land surface. Few wells or springs are developed in the 
other Quaternary deposits. 

VOLCANIC KOCKS 

The "eruptive rocks are composed of basalt, monchi-
quite, or minette, and they occur in flows, dikes, breccia 
pipes, diatremes, cinder cones, and tuff deposits in widely 
separated volcanic fields. Ground water is yielded from 
material filling the diatremes in the Hopi Buttes and 
the Defiance Plateau ( Callahan and others, 1959; Akers, 
McClymonds, and Harshbarger, 1962), and discharges 
as springs from flows and tuff beds. 

The volcanic rocks are divided by composition into 
three provinces; the monchiquite and minette provinces 
(Shoemaker, 1956) cover most of the southwestern and 
northeastern parts of the reservations, respectively, and 
the basalt province, a part of the San Francisco volcanic 
field, is along the southwestern border (pi. 2). There 
are about 200 volcanic vents in the Hopi Buttes in an 
area of 1,400 square miles. Another 100 vents are in 
small scattered groups in other parts of the Navajo 
country. Impure travertine deposits at springs are as­
sociated with the volcanic rocks in the Hopi Buttes (pi. 
1), and many of the diatremes show evidence of past 
spring activity. The upper parts of some diatremes are 
filled with bedded tuff and limestone and some thinly 
laminated claystone and siltstone (Shoemaker, 1956, 
p. 179-185). 

The volcanic rocks are late Cenozoic in age, as in­
dicated by relations of the volcanic rocks to erosdonal 
stages in the Colorado River system and to Tertiary 
formations. Dikes and sills intruded the Chuska Sand­
stone of Pliocene(?) age, and flows, where preserved, 
filled valleys as deep as 300 feet in the Chuska. The 
volcanic rocks of the Hopi Buttes volcanic field were 
assigned by Repenning and Irwin (1954, p. 1823) to the 
volcanic member of the Bidahochi Formation, which oc­
curs between the upper and lower sedimentary members 
of the Bidahochi of Pliocene age. Al l the volcanic rocks 
of the monchiquite and minette provinces were em-
placed during the early stages of entrenchment of the 
Colorado River system in late Tertiary time. (See "En­
trenchment of the Colorado River System," p. A34.) Ba­
salt of the San Francisco volcanic field caps terraces 
that are in the valley of the Little Colorado River and 
ranges in age from late Pliocene to early Recent (Cooley, 
1963). 

STRUCTURE 

The reservations are in the south-central part of the 
Colorado Plateaus province, which is characterized by 
the absence of the severe deformation that took place 
nearly everywhere along the plateaus boundary. This 
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in the valley of the Little Colorado River, in Chinle 
Valley, San Juan basin, and elsewhere. Grass grows 
extensively on the alluvial and eolian deposits that 
cover the gentle slopes of Mount Cisco Mesa and overlie 
the shaly Kirtland and Fruitland Formations, which 
without this cover would sustain little vegetation (pi. 
3). Surficial deposits containing relatively heavy vege­
tation are also on much of the outcrops of the Chinle, 
Moenave, and Carmel Formations and on -the Win­
gate and Navajo Sandstones in other parts of the 
reservations. 

D R A I N A G E PATTERNS 

All runoff in the reservations is to the Colorado 
River, the master stream of the Colorado Plateaus. Most 
of the reservations are drained by two principal tribu­
tary streams, the San Juan and the Little Colorado 
Rivers. The Colorado and San Juan Rivers are peren­
nial, but all other streams are either ephemeral or 
intermittent. 

ENTRENCHMENT OF THE COLORADO RIVER SYSTEM 

Continuous adjustment, modification, and entrench­
ment throughout late Cenozoic time of the drainage 
systems of the Colorado Plateaus resulted in the 
development of the Colorado River system. Early 
studies in the southern part of the Colorado Plateaus by 
Dutton (1882), Davis (1901), Robinson (1907, 1910), 
and Gregory (1947) led them to postulate the general 
erosional development and the entrenchment of the 
Colorado River system from a widespread erosion 
surface formed in middle and late Tertiary time. The 
period of erosion represented by this surface has been 
named the "Great Denudation" by Dutton (1882) or the 
"Plateau Cycle" by Davis (1901). The succeeding 
period, during which the Colorado River system was 
entrenched in canyons and valleys, was called the 
"Canyon Cycle." Recent geomorphic studies in the 
Navajo country and surrounding parts of the Colorado 
Plateaus summarized in this report (p. A36) have 
substantiated generally the hypotheses presented by 
these early investigators. 

The erosional development stage of the Colorado 
River system is subdivided into four general cycles 
(table 5): the Valencia cycle, of probable Miocene age, 
named from the Valencia surface (Cooley and Akers, 
1961a, p. 244); the Hopi Buttes-Zuni cycle, undif­
ferentiated, of Pliocene age, named from the Hopi But­
tes surface (Gregory, 1917, p. 121-122) and the Zuni 
surface (McCann, 1938, p. 260-278); the Black Point 
cycle, of late Pliocene and early Pleistocene age, named 
from the Black Point surface (Gregory, 1917, p. 120); 
and the Wupatki cycle, of middle and late Pleistocene 
age, named from the Wupatki surface (Childs, 1948, 

p. 379-381). An older surface, the Tsaile surface of mid­
dle Tertiary age (Cooley, 1958, p. 147-148), underlies 
the Chuska Sandstone. Crossbed and imbrication study 
shows that the streams on this surface that deposited 
the fluvial part of the Chuska Sandstone were not 
related to the present physiography and to the develop­
ment of the Colorado River system. The late Tertiary 
and the Quaternary erosion cycles of the Navajo coun­
try are shown on plate 3. 

The streams that flowed on the Valencia surface be­
gan the Colorado River system. The Valencia surface 
is usually higher than 7,500 feet and predates the cut­
ting of the Grand Canyon. I t is preserved below basalt 
caprocks on Red Butte on the Coconino Plateau, per­
haps below some of the lava flows in the Chuska Moun­
tains, and in several places south of the reservations. 
The summits on Black Mesa and the Kaiparowits 
Plateau probably represent dissected segments of the 
Valencia surface. 

Accelerated downcutting during the early part of the 
Hopi Buttes-Zuni cycle entrenched the ancestral Colo­
rado and Little Colorado River systems 1,000-1,500 feet 
below the level of the Valencia surface. The amount 
of downcutting was determined from the contouring 
of the Hopi Buttes and Zuni surfaces near the Little 
Colorado River (Cooley and Akers, 1961a, fig. 237.3) 
and by reconstruction of the old valley profiles pre­
served in other parts of the Navajo country. The 
ancestral Colorado River during the Hopi Buttes-Zuni 
cycle flowed in an open valley south of Navajo Moun­
tain, and its confluence with the ancestral Little Colo­
rado River probably was in the western part of the 
Navajo country (pi. 2). The fluvial and lacustrine 
Bidahochi Formation was deposited on the Hopi Buttes 
and Zuni surfaces in the ancestral valley of the Little 
Colorado River. 

Vigorous downcutting caused by uplift of the Colo­
rado Plateaus during late Cenozoic time ended the Hopi 
Buttes-Zuni cycle, and, during the following Black 
Point and Wupatki cycles, the present Colorado River 
drainage system was outlined and entrenched (pi. 3). 
Excavation of the major valleys of the Navajo country 
and Glen, San Juan, and Navajo Canyons and Canyon 
de Chelly probably began during the Black Point cycle 
(table 5). Regional downcutting continued intermit­
tently throughout the Wupatki cycle and is recorded 
by the several levels of terraces preserved along the 
large streams. 

The deposits capping terraces of the Wupatki cycle 
along the Colorado, Little Colorado, and San Juan 
Rivers and the lower reaches of their tributaries are 
contemporaneous with the alluvial deposits of Pleisto­
cene age laid down in the upper reaches of streams in 
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TABLE 5.—Late Cenozoic erosional and depositional events in the Navajo and Hopi Indian Reservations 

A35 

Age Cycle 

•a 
c 
=3 

T3 

•a 

05 

si 

Wupatki 

Black Point 

Hopi Buttes-Zuni 

Valencia 

Erosional and depositional events 

Downcutting and 
terracing. 

Downcutting and 
terracing. 

Formation of Zuni sur­
face and deposition of 
the upper member of 
the Bidahochi For­
mation in valley of 
the Little Colorado 
River. 

Formation of Hopi 
Buttes surface and 
deposition of the 
lower member of the 
Bidahochi Formation 
and equivalents. 

Few deposits(?) 

Height ot terraces above river level (feet) 

Confluence of the 
Colorado and 

San Juan Rivers 

Five terraces at 
30-50, 50-100, 
100-200, 200-
300, and 400-
500. 

Two prominent 
terraces at 800-
1,200 and 
1,400-1,800. 

About 2,500. 

About 4,000. 

Little Colorado River 
in the Cameron-

Winslow area 

Five terraces at 
30, 50, 75-100, 
150-200, and 
200-300. 

Two prominent 
terraces at 400-
500 and 600-
S00. 

1,000-1,500. 

2,000-2,500. 

Approximate age of cutting 
of principal canyons 

« 
o >> 
a 

O 
•a 
c 

a 
o >, 
c 
a 

O 

=3 

s 

a 
o >> 
c 
cj 

o 

c 
o >. 
5 

O 

a 

c 
o >> 
c 
eJ 

o 

the Navajo country and with glacial-outwash deposits 
in some of the nearby mountainous areas. Terrace de­
posits along the Little Colorado River are contiguous 
with alluvium referred to as the Jeddito Formation by 
Hack (1942, p. 48-50), along Jeddito, Polacca, and Ora-
ibi Washes, and with the Gamerco Formation (Leopold 
and Snyder, 1951, p. 6-9) in the Gallup area. Similarly, 
the alluvium in the upper part of Chinle Wash and the 
Chaco River drainages is a lateral equivalent of the 
terrace deposits along the San Juan River. 

Deposits of the three lowest terraces in the Shiprock-
Farmington area, 30-200 feet above the San Juan River, 
are continuous upstream along the Animas River to 
Durango, Colo. The highest of these deposits merges 
with the outwash sediments of the Durango glaciation. 
The deposits of the two remaining terraces are correla­
tive with the younger outwash sediments of the Wiscon­
sin glaciation of Atwood and Mather (1932). Field 
mapping and lithologic studies (Cooley, 1962a, p. 102-
113) indicate that the deposits of the three lowermost 
Wupatki surfaces along the Little Colorado River 

downstream from Grand Falls are lateral equivalents 
of the outwash of the three glaciations on San Fran­
cisco Mountain described by Sharp (1942). The rela­
tions of the terrace deposits in the Navajo country to 
the outwash in the San Juan Mountains and San Fran­
cisco Mountain suggest that deposition occurred during 
the glaciations when the streams were overloaded and 
that the intervening periods of downcutting and for­
mation of the terraces are correlative with the drier 
interglaciations. 

Maximum entrenchment during the Black Point and 
Wupatki cycles in the Colorado River system occurred 
in Marble and Grand Canyons—as much as 2,500 feet. 
Upstream from the Grand Canyon, the depth of cutting 
decreased progressively and was 1,800 feet at the con­
fluence of the Colorado and San Juan Rivers, about 
1,000 feet along the Little Colorado River between 
Cameron and Winslow, and generally less than 600 feet 
in the upper reaches of Chinle Wash, the Chaco River, 
and the south-flowing tributaries of the Little Colorado 
River. 
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yield" may be denned as the ratio, expressed as per­
centage, of the volume of water drained by gravity from 
a saturated rock to the volume of the rock. The remain­
ing fraction of water held in the minute pore spaces 
of the rock by molecular attraction against the pull of 
gravity is termed "specific retention," which is the ratio, 
expressed in percentage, of the volume of water retained 
to the volume of the rock. 

PUMPING, BAILING, AND PRESSURE-TEST DATA 

Test data indicate that the productivity of all the 
water-bearing units is low and that few wells yield more 
than 250 gpm. Well yields in much of the reservations 
are less than 20 gpm and in some areas less than 5 gpm. 
Most of the wells supply water for stock and are 
equipped with windmills, which pump 1-5 gpm from 
depths as great as 1,100 feet. Most municipal and insti-
tional wells yield 5-100 gpm. The few industrial wells 
generally yield less than 200 gpm. Because of the low 
productivity of the aquifers, few wells are used for 
irrigation. However, a well in the flood-plain alluvium 
along Chinle Wash is reported to have been pumped 
at more than 500 gpm. 

Flowing wells are common only in the San Juan 
basin (fig. 9). Most flow 15 gpm or less; the highest 
reported is 1,000 gpm from a wildcat oil-test well near 
Tohatchi. The driller reported this large flow from a 
depth between 2,000 and 2,400 feet, the stratigraphic 
interval occupied by the Morrison Formation and the 
Cow Springs Sandstone. 

The specific capacity is used generally to make a com­
parison of productivity between wells and, thus, be­
tween different aquifers. I t is especially useful where 
only short-duration bailing or pumping tests are avail­
able and test data are inadequate to compute the coeffi­
cient of transmissibility. "Specific capacity" is defined 
as the yield, in gallons per minute, divided by the draw­
down, in feet. I t is related directly to the coefficient of 
transmissibility of the aquifer. The specific capacity 
of a well, however, is not an exact measure of the hy-
drologic characteristics of an aquifer because specific 
capacity does not take into account differences in the 
depth of aquifer penetrated, fracturing and lithologic 
variation of the aquifer, type of well construction, dura­
tion and rate of pumping, and well efficiency. 

Computed specific capacities generally range from 
0.3 to 5 gpm per f t of drawdown, although most are 
less than 1 gpm. Some wells in the Coconino Sandstone, 
Bidahochi Formation, and the alluvium have specific 
capacities greater than 15 gpm per f t of drawdown 
(table 7). Other wells completed in the Supai Forma­
tion, Glorieta Sandstone, Lukachukai Member of the 
Wingate Sandstone, Cow Springs Sandstone, Dakota 

Sandstone, Wepo Formation, Crevasse Canyon Forma­
tion, Cliff House Sandstone, and Pictured Cliffs Sand­
stone generally have specific capacities of less than 1 
gpm per f t of drawdown. 

The coefficients of transmissibility computed for the 
aquifers in sandstone of the Navajo country, excepting 
those in the Coconino Sandstone, are low, fairly con­
sistent, and with few exceptions, are less than 1,200 
gpd per ft . Most coefficients of transmissibility of the 
sandstone aquifers in about 80 percent of the reserva­
tions—roughly, that area northeast of the Little Colo­
rado River—range from 500 to 1,000 gpd per ft . In 
contrast, coefficients of transmissibility in the Coconino 
Sandstone range from 15,000 to 35,000 gpd per f t in 
the southwestern part of the reservations and in the 
valley of the Little Colorado River south of the 
reservations. 

Coefficients of permeability of the consolidated sedi­
mentary rocks, computed from pumping-test data, are 
extremely low. Some are less than 1 gpd per sq ft. Most 
range from 1 to 3 gpd per sq ft , and those of only part 
of the Navajo and Coconino Sandstones in the western 
part of the reservations are more than 5 gpd per sq f t 
(pi. 5). The coefficients of permeability of the Coconino 
Sandstone are as much as 70 gpd per sq f t in a well 
south of the reservations—the highest permeability of 
any rock unit in the southern part of the Colorado 
Plateaus. 

Coefficients of transmissibility and permeability of 
the sand and gravel deposits in the flood-plain alluvium 
along the main washes are the highest in the Navajo 
country and reflect the diverse lithology of those de­
posits. Locally, coefficients of transmissibility may be 
more than 60,000 gpd per ft . Coefficients of 1,500-5,000 
gpd per f t are common in many areas, but those less 
than 300 gpd per f t are rather uncommon. Coefficients 
of permeability for the water-yielding beds in the al­
luvium may exceed 100 gpd per sq ft . The most perme­
able alluvium, on the basis of well-test data and on 
subsurface information obtained from well logs, is along 
reaches of Chinle Wash, Black Creek, Pueblo Colorado 
Wash, Puerco River, and the Little Colorado River. 

DRILL-CORE TEST DATA 

Cores were taken from sandstone beds in 11 water­
bearing units in widely spaced parts of the reservations, 
but only the Navajo Sandstone was cored extensively 
(table 7). At each locality two cores were taken, one 
parallel and one perpendicular to the bedding. All the 
cores were taken from exposures except one taken from 
a chunk brought up by a bailer from a fractured zone 
in the Coconino Sandstone south of the reservations at 
Joseph City, Ariz. 
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and thus increases permeability. Rocks in the subsur­
face have a lower permeability as indicated by pump­
ing tests, however, and probably are unaffected by 
weathering and are little affected by leaching. 

CONCLUSIONS 

Several geologic factors influence the permeability 
and transmissibility of the bedrock sandstone aquifers 
of the Navajo country. The grain size, generally in the 
very fine to medium range, causes a slow rate of water 
movement through the rocks. Cementation, both by the 
generally insoluble siliceous materials and the more 
soluble carbonate materials, decreases permeability and 
transmissibility. Fractures increase overall permea­
bility and transmissibility. Effects of both fractures and 
cement are noted in the variability of the hydraulic 
properties computed from .pumping tests, but only the 
effects of cementation are noted in the hydraulic prop­
erties determined from drill cores. 

Regional geologic factors that directly influence 
transmissibility and more indirectly permeability are 
the broad lateral lithologic changes, trends in thick­
ness, intertonguing, and wedging out of aquifers. In 
most sandstone units, where silt- and clay-size parti­
cles increase, permeability and transmissibility de­
crease. This relation is especially apparent in the Win­
gate, Navajo, and Cow Springs Sandstones (Jobin, 
1962, p. 35-36,42, 52). 

The hydraulic properties computed from the tests 
are relatively uniform and indicate only slight differ­
ences in the aquifers, except for the Coconino Sand­
stone and the alluvium. In general, the coefficient of 
permeability is less than 10 gpd per sq f t , the coeffi­
cient of transmissibility is less than 1,000 gpd per f t , 
and the specific capacity is less than 1.0 gpd per f t of 
drawdown. Contrasting with that of other bedrock 
aquifers, the coefficient of transmissibility of the Coc­
onino Sandstone in the southwestern part of the reser­
vations and nearby areas is more than 30,000 gpd per ft . 
The Coconino Sandstone is the principal aquifer in 
northeastern Arizona, but unfortunately in most of the 
reservations it contains water too highly mineralized 
for use or it has been drained by deep canyons carved by 
the Colorado and Little Colorado Rivers. The Navajo 
Sandstone yields moderate amounts of water to wells in 
nearly half of the reservations, but where it has a thick 

i saturated zone this sandstone yields large quantities 
of water to wells even though its permeability is gen­
erally low. 

The alluvium generally has much higher coefficients 
of permeability and transmissibility than the consoli­
dated aquifers, except for the Coconino Sandstone. The 
alluvium has not been developed as much as the other 

aquifers, and its water-bearing potential is not fully 
known; however; its hydraulic properties differ con­
siderably in the Navajo country. The alluvium prob­
ably will yield more than 500 gpm to wells in parts 
of Black Creek and Chinle and Pueblo Colorado 
Washes. 

CHEMICAL QUALITY OF THE GROUND WATER 

Chemical analyses of more than 1,300 samples of 
ground water from the reservations indicate that the 
water is slightly to highly mineralized, usually hard to 
very hard, and chiefly of a bicarbonate type. Repre­
sentative analyses are given by Kister and Hatchett 
(1963). The general characteristics of the chemical 
quality of the water are indicated in table 8, which gives 
the ranges of the chemical constituents of the main 
aquifers, and by maps, which show the distribution of 
dissolved solids (fig. 17), fluoride (fig. 19), and hard­
ness (fig. 20). 

The dissolved-solids content of the ground water gen­
erally ranges from 100 to 47,000 ppm. Dissolved solids 
usually are less than 500 ppm in water from aquifers 
in the Navajo Uplands and Defiance Plateau-Chuska 
Mountains areas (fig. 17). In contrast, concentrations 
of 2,000 to more than 10,000 ppm are common in water 
from aquifers in Cretaceous rocks at shallow depths in 
the San Juan basin and in aquifers in Permian, Trias­
sic, and Jurassic rocks in the Black Mesa basin area 
north of the Little Colorado River. High dissolved-
solids contents were reported from deep water wells 
and gas-test wells penetrating the Coconino Sandstone 
in the southern part of the Navajo country. Ground 
water containing considerably more than 25,000 ppm 
dissolved solids occurs in oil and gas wells penetrating 
aquifers in Mesozoic rocks deeply buried in the center 
of the San Juan basin (Berry, 1959). 

The principal chemical constituents of the ground 
water are calcium and sodium, and bicarbonate, sulfate, 
and chloride ions. Combinations of these ions form four 
general chemical types of ground water—calcium bi­
carbonate, sodium bicarbonate, sodium sulfate, and 
sodium chloride. Most ground water having less than 
700 ppm dissolved solids is either calcium bicarbonate 
or sodium bicarbonate, and that containing more than 
700 ppm is sodium sulfate, calcium sulfate, or sodium 
chloride. Gradations between these types are common, 
and much of the highly mineralized water is a bicar­
bonate sulfate type. 

The minor chemical constituents are fluoride, nitrate, 
magnesium, silica, and iron (table 8). The concentra­
tions of these ions differ considerably in different aqui-
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FARMINGTON 4 NE : 1931-1978 

ANNUAL SUMMARY - TEMPERATURE 
Averages D a i l y Extremes Mean Extremes #Days-Max #Days-Min 

Max Min Mean High- Date Low Date High- -Yr Low— -Yr =>90°< =32°<=32°< =0° 
Ja 41.8 13.7 27.9 68 6/1956 -22 7/1971 36.5 56 17.3 62 0 5 29 3 
Fe 49.7 19.4 34.6 70* 29/1976 -7 13/1965 42.5 57 27.4 55 0 1 26 1 
Ma 58.4 24.3 41.4 82 26/1971 4* 1/1971 47.5 72 34.6 62 0 0 26 0 
Ap 67.8 31.0 49.4 87 22/1965 14 4/1955 55.9 54 45.1 70 0 0 17 0 
Ma 78.4 39.8 59.1 95* 31/1977 16 1/1962 62.9 63 56.2* 75 1 0 4 0 
Jn 88.8 48.4 68.6 104 22/1954 31 15/1976 72.8 74 63.8 65 15 0 0 0 
J l 93.4 57.3 75.4 105 13/1971 40 1/1968 77.6 66 72.5 56 26 0 0 0 
Au 90.3 54.8 72.6 103 9/1969 35 24/1968 76.6 70 68.5 56 18 0 0 0 
Se 83.1 45.9 64.5 97* 8/1977 24 25/1961 67.4 56 58.6 61 5 0 1 0 
Oc 71.0 34.4 52.7 92 12/1965 16* 20/1976 56.8 63 48.4 70 0 0 13 0 
No 55.7 23.4 39.5 76* 4/1977 -3 28/1976 44.5 65 32.7 56 0 0 25 0 
De 43.7 15.7 29.7 66 1/1973 -34 12/1961 34.8 58 14.1 61 0 4 29 2 

An 68.5 34.0 51.3 105 7/13/71 -34 12/12/61 52.7 57 47.9 61 66 9 169 6 

Wi 45.0 16.3 30.7 70 2/29/76 -34 12/12/61 35.3 57 21.3 62 0 9 83 5 
Sp 68.2 31.7 50.0 95 5/31/77 4 3/ 1/71 52.8 72 47.2* 65 1 0 46 0 
Su 90.8 53.5 72.2 105 7/13/71 31 6/15/76 74.5 77 69.8 65 59 0 0 0 
Fa 69.9 34.5 52.2 97 9/ 8/77 -3 11/28/76 54.6 62 47.5 61 6 0 40 0 

#Y 27 27 27 27 27 22 22 28 28 28 28 

ANNUAL SUMMARY - PRECIPITATION 
Total Precipitation Snow #Days 

Mean High- -Yr Low— -Yr 24 Hr Max Mean High- -Yr =>.10 =>.50 =>1.00 
Ja 0.56 1.44 78 0.00 72 0.61 27/1961 3.4 9.5 44 2 0 0 
Fe 0.58 2.90 78 0.00* 72 1.10 7/1978 2.0 7.0 34 2 0 0 
Ma 0.55 2.39 78 0.00* 66 0.69 10/1978 0.6 4.2 38 2 0 0 
Ap 0.54 2.81 41 0.00* 67 0.83 28/1952 0.1 2.0 34 2 0 0 
Ma 0.49 2.25 41 0.00* 72 0.98 10/1947 0.0 0.0 0 2 0 0 
Jn 0.37 1.63 48 0.00* 71 0.80 18/1949 0.0 0.0 0 1 0 0 
J l 0.75 2.81 54 0.05 51 1.62 23/1954 0.0 0.0 0 3 0 0 
Au 1.06 3.65 61 0.00 62 1.10 8/1967 0.0 0.0 0 3 1 0 
Se 0.94 2.93 41 0.00 53 1.30 10/1973 0.0 0.0 0 2 0 0 
Oc 1.03 4.93 72 0.00* 64 1.82 21/1969 0.1 2.0 35 3 1 0 
No 0.44 1.44 57 0.00* 48 0.67 1/1968 0.4 3.3 57 2 0 0 
De 0.66 2.52 40 0.02 76 0.78 11/1954 3.8 18.0 60 2 0 0 

An 7.99 18.44 41 4.07 50 1.82 10/21/69 10.5 34.0 60 26 3 0 

Wi 1.80 4.71 41 0.40 64 1.10 2/ 7/78 9.3 24.2 44 6 0 0 
Sp 1.59 5.86 41 0.08 72 0.98 5/10/47 0.8 5.4 38 5 0 0 
Su 2.18 5.70 65 0.15 62 1.62 7/23/54 0.0 0.0 0 8 1 0 
Fa 2.41 7.08 41 0.65 34 1.82 10/21/69 0.4 3.3 57 7 1 0 

#Y 48 42 42 32 47 10 25 28 32 

Station Coordinates: 36°45' N 108°10' W 5395 f t 
* - also in earlier years; #Y - number of years of data 
=> - equal to or greater than; <= - less than or equal to 

Office of State Climatologist, NM Dept of Agriculture, Las Cruces, NM 

72 
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EXHIBIT 3 

MEAN MONTHLY PAN EVAPORATION AT SELECTED STATIONS 

Water losses by evaporation under natural conditions are extremely 
d i f f i c u l t to measure. Evaporation occurs i n two ways, i.e . , from moisture 
held by vegetation during rains; and by evaporation from free water surfaces 
such as lakes, r i v e r s , reservoirs, and from land surfaces. 

Measurement of evaporation from land surfaces has persistently resisted 
methods of measurement, but evaporation from water surfaces i s considerably 
easier to define. Evaporation from water surfaces i n pans from which water 
losses can be accurately determined are the measurements which were used i n 
preparation of the exhibit and the records contained i n this report. The rate 
of evaporation from water surfaces depends upon the a i r and water temperatures, 
rel a t i v e humidity, wind movement, exposure, size and configuration of the water 
body, and other factors. 

The prevailing winds i n New Mexico are from the west and the southwest 
for nearly a l l l o c a l i t i e s , the few variations being caused by local conditions. 
The wind movement, i n a l l except sheltered l o c a l i t i e s , i s f a i r l y strong with 
winds sometimes reaching a velocity of 60 miles per hour. Because of high 
temperatures, f a i r l y constant winds, and low humidity the evaporation is of 
considerable magnitude, ranging up to more than 100 inches i n the lower r i v e r 
valleys. 

Where freezing winter temperatures p r e v a i l , evaporation data are not 
recorded because of ice that forms i n the evaporation pans. This accounts for 
the lack of data f o r the winter months f o r such stations as El Vado Dam, Eagle 
Nest and Tucumcari Field Station. 

The data shown i n the exhibit are the amounts of pan evaporation and 
do not r e f l e c t the actual evaporation that would occur from large free water 
surfaces. To convert the data to actual evaporation from natural water surfaces 
i t w i l l be necessary to multiply by an appropriate "pan factor" or employ some 
more elaborate conversion method. For the U. S. Weather Bureau Class A land 
pan, a -CX>e-f-f4rdent of 0.7 can be used for approximate computations and for the 
U. S. G. S. Floating Pan a coeff i c i e n t of 0.8 can be used. 
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EVAPORATION: FARMINGTON 3 NE - SAW JUAN COUNTY 

Elevation 5.395 Ft. 

Class A Land Pan* 
Lat . 36°45 ' Long. 108°10 ' Q v c W §_. 
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1688 LAURYLPYRIOINIUM LAURYLXANTHATE 

SYNS: 
1-CODEC ANETHIOL 
M-DODECYL MERCAPTAN 
1-DODECYL MERCAPTAN 

TOXICITY DATA: 
cy.-ra.-ihl 5020 ug/mJ/.6W 

M-LAURYL MERCAPTAN 
1-MERCAPTODOOECANE 
NCI-C60935 

CODEN: 
BZARA2 27,102.74 

Reported in EPA TSCA Inventory, 1980. 
THR: See mercaptans. MUT data. 
Fire Hazard: Low. 
To Fight Fire: Alcohol foam. 
Disaster Hazard: When heated to decomp it emits tox 

fumes of SOx. 

LAURYLPYRIDINIUM LAURYLXANTHATE 

CAS RN: 14917965 NIOSH #: UU 5775000 
mf: C l 7 H„N'C u H M OSj; mw: 509.98 

TOXICITY DATA: 
skn-rbt SOO mg/24H MOD 
eye-rbt 20 mg/24H SEV 
orl-rat LD50:802 mgAg 

CODEN: 
28ZPAK -,174,72 
28ZPAK. -.174.72 
28ZPAK -.174.72 

THR: MOD orl. A skn, eye irr. 
Disaster Hazard: When heated to decomp it emits very 

tox fumes of NO r and SO.. 

LAURYL SULFATE, SODIUM SALT, CONDENSED 
WITH 3 MOLES OF ETHYLENE OXIDE 

SYNS: 
SODIUM SALT OF SULFATED 

BROAD-CUT COCONUT 
ETHOXY(3EO) ALCOHOL 

TOXICITY DATA: 2 
skn-rbt 10 mg MLD 
skn-rbt 230 mg/5W open MLD 
skn-gpg MS mg/SW open MLD 

NIOSH #: OF 5725000 

SODIUM SALT OF SULFATED 
ETHOXYLATE OF BROAD-CUT 
LAURYL ALCOHOL 

CODEN: 
JSCCA5 22,411,71 
JSCCAS 22,411,71 
JSCCAS 22,411,71 

THR: A skn irr. 
Disaster Hazard: When heated to decomp it emits tox 

fumes of SO z. 

LAVANDIN OIL 

CAS RN: 8022159 NIOSH #: OF 6097500 

Main constituent is Linalool; found in plant Lavanoula 
Hybrida Reverchon; prepared by steam distillation of the 
flowering stalks of the plant. 

S Y N : OIL OF LAVANDIN 

TOXICITY DATA: 2 CODEN: 
skn-rbt 500 mg/24H MLD FCTXAV 14,443,76 

Reported in EPA TSCA Inventory, 1980. 
THR: A skn irr. 
Disaster Hazard: When heated to decomp it emits acrid 

smoke and fumes. 

LAVATAR 

NIOSH #: OF 6097840 

Coal tar distillates in a shampoo base. 

TOXICITY DATA: CODEN: 
mma-sat 25 ug/plate , TOLED5 3,325,79 

THR: MUT data. 
Disaster Hazard: When heated to decomp it emits acnrj 

smoke and fumes. 

LAVENDER ABSOLUTE 

NIOSH #: OF 6100000 

Found in the flowers of Lavandula Officinalis chaix. The 
main constituent is Linalyl Acetate; prepared from alco­
holic extract of a residue, which is extracted from plant 
material using an organic solvent; a dark green liquid 

TOXICITY DATA: 
skn-rbt SOO mg/24H MLD 
orl-rat LD5Q:4250 mgAg 

1 CODEN: 
FCTXAV 14,443,76 
FCTXAV 14(5),443,76 

THR: LOW orl; A skn irr. 
Disaster Hazard: When heated to decomp it emits acrid 

smoke and fumes. 

LAVENDER OIL 

CAS RN: 8000280 NIOSH #: OF 6110000 

Main constituent is linalyl acetate. Found in the plant 
Lavandulaofficinalif choix (Fam. Labiate). Prepared by 
steam distillation of the flowering stalks of the plant. 

SYNS: 
LAVENDEL OEL (GERMAN) 

TOXICITY DATA: 
skn-rbt SOO mg/24H MLD 
ori-rat LDS0:9040 mgAg 

OIL OF LAVENDER 

CODEN: 
FCTXAV 14,443.76 
PHARAT 14,435,59 

Reported in EPA TSCA Inventory, 1980. 
THR: LOW orl. A skn irr. 
Disaster Hazard: When heated to decomp it emits acnd 

smoke and fumes. 

LD-813 

CAS RN: 64083052 NIOSH #: OF 6730000 

Commercial mixture of aromatic amines containing ap­
prox. 40% MOCA 

TOXICITY DATA: 3 CODEN: 
orl-rat TDU>:37 gm/kg/2Y-C:CARC TXAPA9 31,159,75 

THR: An exper CARC. See also aromatic amines. 
Disaster Hazard: When heated to decomp it emits tox 

fumes of NO x. 

LEAD 

NIOSH #: OF 7525000 CAS RN: 7439921 
mf: Pb; mw: 207.19 

Bluish-gray, soft metal, mp: 327.43°, bp: 1740°, d: U-34 

@ 20°/4°. vap. press: 1 mm @ 973°. 

SYNS: 
Cl . 77575 
LEAD FLAKE 

LEAD S2 
OLOW (POLISH) 



LEAD ACETATE. BASIC 1689 

CODEN: 
AEHLAU 23,102,71 
PHMCAA 20,201,78 

AEHLAU 23,102,71 
EXPEAM 31,1312,75 

EXPEAM 31,1312,75 

BECTA6 18,271,77 

EXPEAM 25,56,69 

TXAPA9 25,466,73 

EXPEAM 25,56,69 

JAMAAP 237,2627,77 
EQSSDX 1,1,75 
HBAMAK 4,1289.35 

TOXICITY DATA: 3 
orkit TDLo: 790 mgAg (MGN) 
en-rat TDLo : 1140 mgAg (I4D pre-

21D post) 
oH-ous TDLo : 1120 mgAg (MGN) 
ori-mus TDLo:6300 mgAg (1-21D 

pre*) 
orMnus TDLo: 12600 mgAg (1-21D 

preg) 
ori-mus TDLo: 4800 mgAg (1-16D 

preg) 
rnvhun TDLo: 50 mgAg/(8D 

preg): TER 
orWom TDLo = 662 mgAg (1-21W 

preg) 
iva-ham TDLo: 50 mgAg/(8D 

preg): TER 
orl-wmn TDLo:450 mgAg/6Y:CNS 
ipr-rat LDLo : 1000 mgAg 
ori-pgn LDLo : 160 mgAg 

Carcinogenic Determination: Indefinite IARC** 23, 
325,80. 

TLV: AIR: 0.15 mg/m3 DTLVS* 4,243,80; Toxicology 
Review: TRBMAV 33(1),85,75; PGMJAO 
51(601),783,75; JDSCAE 58(12).1767,75; IRXPAT 
12,1,73; CTPHBG 55,147,71; CTOXAO 6(3).377,73; 
QURBAW 7(1),75,74; RREVAH 54,55,75; JAVMA4 
164(3),277,74; AEMBAP 40,239,73; CTOXAO 
5(2), 151,72; FOREAE 7,313,42; KOTTAM 
ll(ll),13O0,75; GEIGAI 20(3),291,73; STEVA8 
2(4),341,74; CLCHAU 19,361,73; AJMEAZ 38,409,65; 
85DHAX PB.254,72; PDTNBH 6,204,77; AMTODM 
3,209,77. OSHA Standard: Air: TWA 200 ug/m3 
(SCP-O) FEREAC 39,23540,74. Occupational Expo­
sure to Inorganic Lead recm std: Air: TWA 0.10 
mg(Pb)/m3 NTIS**. "NIOSH Manual of Analyt­
ical Methods" VOL 1 102,191,195,200,208,214,262, 
VOL 3 S341. Reported in EPA TSCA Inventory, 
1980. 

THR: See lead compounds. A hmn CNS. HIGH orl; 
MOD irr. A common air contaminant. It is a ± CAR 
of the lungs and kidney and an exper TER. 

fire Hazard: Mod, in the form of dust when exposed 
to heat or flame. See also powdered metals. 

Explosion Hazard: Mod, in the form of dust when exposed 
to heat or flame. 

Incomp: NH4NO3, C1F3, H.O., NaN s. Na_C_, Zr. diso-
dium acetylide; oxidants. 

Disaster Hazard: Dangerous; when heated, emits highly 
tox fumes; can react vigorously with oxidizing materi­
als. 

For fijrther information see Vol. 1, No. 1 of DPIM Re­
port 

NIOSH # : A I 5250000 

LEAD ACETATE 

CAS RN: 301042 
mf: C«H_0«*Pb; mw: 325.29 

Tnhydrate, colorless crystals or white granules or powder. 
Sightly acetic odor, slowly effloresces; d: 2.55; mp: 75° 
*ben rapidly heated. Decomp above 200°; very sol in 
tfycerol. Keep well closed. 

SYNS: 
ACETIC ACID LEAD (2+) SALT 
ACETATE DE PLOMB (FRENCH) 
BLE1ACETAT (GERMAN) 
LEAD (2+) ACETATE 
LEAD(ll) ACETATE 
LEAD DIACETATE 

TOXICITY DATA: 3 
dns-rat-ipr 50 ugAg 
spm-mus-par 1 gm/kg 
orl-rat TDLo = 7854 mgAg (6-16D 

preg) 
orl-rat TDLo= 1800 mgAg (1-22D 

preg/14D post) 
orl-rat TDLo: 113 gmAg (70D pre-

21D post) 
ori-mus TDLo:3150 mgAg (1-21D 

preg) 
ori-mus TDLo:4800 mgAg (1-8D 

preg) 
ori-mus TDLo = 9 gmAg (7-2ID preg) 
ipr-mus TDLo = 35 mgAg (8D preg) 
ivn-ham TDLo:50 m gAg/ (8D 

preg):TER ' 
ivn-ham TDLo:50 mgAg (8D preg) 
ipr-pgn LDLo: 150 mgAg 
cyt-hmnMym 1 mmol/L/24H 
cyt-mus-orl 16800 mgAg/4W 
cyt-mky-orl 5760 mgAg/64W 
ipr-mus TDLo'-15 mgAg/(8D 

preg): TER 
ivn-ham TDLo:50 mgAg/(8D 

preg): TER 
orl-rat TDLo:250 gmAg/47W-

C :ETA 
ipr-rat LDLo = 204 mgAg 
ipr-mus LD5OU20 mgAg 
orl-dog LDLo: 300 mgAg 
scu-dog LDLo:80 mgAg 
ivn-dog LDLo: 300 mgAg 
scu-cat LDLo: 100 mgAg 
scu-rbt LDLo:300 mgAg 
ivn-rbt LDLo = 50 mgAg 
scu-frg LDLo-' 1600 mgAg 

LEAD DIBASIC ACETATE 

NORMAL LEAD ACETATE 

PL-MBOUS ACETATE 

SALT OF SATURN 

SUGAR OF LEAD 

CODEN: 
PSEBAA 143,446,73 
ARTODN 46,159,80 
FCTXAV 13,629,75 

TOLED5 7,373,80 

PBBHAU 8,347,78 

CRSBAW 170,1319,76 

CRSBAW 172,1037,78 

CRSBAW 170,1319,76 
BIMDB3 30.223,79 
EXMPA6 7.208,67 

EXPEAM 25,56,69 
ARTODN 46,265,80 
TXCYAC 10,67,78 
JTEHD6 2,619.77 
MUREAV 45,77,77 
BIMDB3 30.223,79 

EXMPA6 7,208.67 

BJCAAI 16,283,62 

JPETAB 38.161.30 
COREAF 256,1043,63 
HBAMAK 4,1289,35 
HBAMAK 4,1289,35 
EQSSDX 1,1,75 
HBAMAK 4,1289,35 
HBAMAK 4,1289.35 
EQSSDX 1.1,75 
HBAMAK 4,1289,35 

Carcinogenic Determination: Animal Positive IARC** 
23,325,80; Human Suspected IARC** 23,325,80. Toxi­
cology Review: ADTEAS 5,51,72; ENVRAL 13,36,77; 
85DHAX Pb,256,72. OSHA Standard: Air: TWA 200 
ug(Pb)/m3 (SCP-O) FEREAC 29,23540,74. Occupa­
tional Exposure to Inorganic Lead recm std: Air: TWA 
0.10 mg(Pb)/m3 NTIS**. Reported in EPA TSCA In­
ventory, 1980. 

THR: MUT data. An exper + CARC, TER. ETA. A 
susp hmn CARC; HIGH ipr, orl, scu, ivn. See also 
lead compounds. A poison. An insecticide. 

Disaster Hazard: When heated to decomp it emits tox 
fumes of Pb. 

Incomp: KBrO.; acids, sol sulfates, citrates, tartrates, 
chlorides, carbonates, alkalies, tannin phosphates, re-
sorcinol, salicylic acid, phenol, chloral hydrate, sulfites, 
vegetable infusions, tinctures. 

For further information see Vol. 1, No. 4 of DPIM Report. 

LEAD ACETATE, BASIC 

CAS RN: 1335326 NIOSH # : OF 8750000 
mf: C«Hio08Pb,; mw: 807.71 



REFERENCE 9 



Telephone #(505)327-9851 

67,-P^ J 

STATE OIF NEW MEXECO 

ENVIRONMENTAL IMPROVEMENT DIVISION 
DISTRICT I FIELD OFFICE/724 W, ANIMAS 

FARMINGTON, NEW MEXICO 87401 

Steven Asher, Director 

TONEY ANAYA 
GOVERNOR 

JOSEPH GOLDBERG, 
SECRETARY 

JOSEPH F. JOHNSON 
DEPUTY SECRETARY 

July 9, 1984 

Mr. John P h i l l i p i 
Fergie 1s Trailer Park 
c/o Clinton Williams Real Estate 
210 E. Broadway 
Farmington, New Mexico 37401 

Dear Mr. P h i l l i p i : 

An environmental survey of Fergie*s Trailer Park water supply (#678-24) 
was conducted June 14, 1984 with your assistance. A copy of the report is 
enclosed for your use. 

The t r a i l e r park has 58 t r a i l e r spaces with 13,vacancies at the time of 
the inspection. The water source is a 50' deep well with a \ \ horsepower 
submersible pump. Distr i b u t i o n to the t r a i l e r s is by pressure from a 300 
gallon pressure tank. Improvements made since last survey were the i n s t a l l a t i o n 
of a spare pump i n the well casing. This should result i n l i t t l e disruption 
of service to the tenants i n case of pump f a i l u r e . No deficiencies were 
observed. 

As stated on the last inspection report, the environmental surveys w i l l 
be conducted every other year. I f any significant modifications are made 
to the system, or i f any problems occur, please n o t i f y this o f f i c e . I wish 
to thank you for your time and cooperation i n conducting this survey. I f 
you Hive any questions, please don':t hesitate to contact me. 

Sincerely, 

David A. TomkbU ^ \ ' T \ 
Environmenta1 

JUL 24 1984 
Enclosure 
DAT: lm ^ 
c c: Wa ter Supp ly Section 

File 

WATER SUPPLY 
REGULATION SECTION 



N-Av - Not Available 

Est. - Estimated 

Section A - GENERAL INFORMATION 

Commun i Ly wdn 

Inspection Form 

i ENV1HONMENT • 

"i .'• 
NM Haalth and Environment Department 

Environmental Improvement Division 

I nspect ion 
Date: 06-14-84 

WSS CODE: 
678-24 

WATER SUPPLY 
SYSTEM NAME Fergie's Trailer Park 

COUNTY: 
San Juan 

System Address/LOCATI ON 
South of U.S. 550 in Kirtland, New Mexico 

OWNER: T . ...... . 
John P h i l l i p i 

Clinton Williams Real Estate 

OWNER ADDRESS ( i f d ifferent than above) 

210 E. Broadwav. Farminornn MM «7/,m 

PHONE 
327-4466 

Population 
Served Connect ions 

§ Meters Max. System Production 
12,060 GPD 

Average System Produc-
t ion 

8,000 GPD Est. 170 58 Connections 

,11, Vacancies.,, Master._. Poten. LZ! Actual 0 

Average System Produc-
t ion 

8,000 GPD Est. 170 58 Connections 

,11, Vacancies.,, Master._. Poten. LZ! Actual 0 

Wel 1 (s) jf] # of Wel ls _j_ System Source Distribution Only Q 
(check Approp. Boxes) 

Spring(s) r — j I n f i l t r a t i o n Gallery r—j Surface r — j 

Additional or Qualifying Information: 

Maximum System Production - RaspH nn maci-gr mor^r roaHingy f ? r 3,933, 

Average System Production - Based on current master meter reariingg. 

. 
System Personnel - Name/Classification 

Leve1 of Cert i t i ca-
tion Required 

Level of Cert i f i c a t i o n 
Obta i ned 

John Phil H o i & Clinton Williams None None 

I II I onnat ion furnished by: 
John P h i l l i p i Home Phone: 325-6888 

r<ui"voy Performed by: 
P.-ivid A. Tomko J) //,/ 

Business Phone: 

327-4464 

Business Phone: 

327-9851 

10 - 042 Revised 11/32 Page 1 



SIMPLIFIED FLOW DIAGRAM OR SCHEMATIC OF THE SYSTEM (INDICATE NORTH IF APPROPRIATE) 

^SEPTIC SYSTEM ^ 

17 TRAILER SPACES 

20 TRAILER SPACES 

Section B - Source Information 

WELL 
1 dent i f icat ion 

Wel 1 
Depth 

Pump 
Depth 

- Pump 
Capacity 
GPM 

Wel 1 
Drawdown 

Pump 
Type 

Stat ic 
Water 
Level 

Age of 
Pump 

Date 
Wc 1 1 
Dri 1 1 cc 

#1 50' 42' 33 gpm 1' 
Submers. 
.Tar.U7.v 1 k 12' 1 yr. 1946 

hp 

Remarks, Deficiencies, and Recommendations 

Have spare pump set in well casing - Meyer, 3/4 hp, 1 yr. old 

Old spare pump (1 hp Meyer) being repaired. 

Source Number 
(each) 

Total 
Caoaci tv Remarks, Deficiencies, and Rocoinnioncln t ions 

Artes i an Wel1s 

Spr ings 

I n f i I t r a t i o n Galleries 

EID - 042 Revised 11/82 
Page 2 



Section F - SURFACE WATER SUPPLY INFORMATION 

jj Source 
(check one) Remarks or Deficiencies ! 

I Lake j — j 
N/A 

j Stream j j 
/ 

Section G - WATER TREATMENT PLANT INFORMATION 

Unit Operations Remarks or D aficiencies ! 

Plant Intake Structure i 
I 

Plant Location (Siting) i 
( 

Pretreatment, Raw Water 
Storage or Presettling 
Reservoi rs 

i 
i 

l 
Coagulation -
Sed imentat ion ! 

Chemical Addition • 

Fi1trat ion j 

Other Treatment (lon Ex­
change, Softening,Reverse 
Osmosis, etc.) N/A 

Additional Comments or Remarks 

Page 4 

EID - 042 Revised 11/82 
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I ' . f v i s t ' J J u i u I V 7 : 

S T A T E E N G I N E E R O T F I C E 

W E L L R E C O R D 

Section 1. GENERAL INFORMATION ' ^ / I / ' / / Lj ft 

( A ) Owner of well J p , : ? ^ ! 1 T T n s t i E ^ S 

Struct or Post Office Address P , Q . B o : : 6 ~ 5 
Owner's Well No. 

City and S t i u i ^ + j ^ a d . I'i8V, r I . IOSLioO-

Well was drilled under Permit N o . ^ J _ _ ^ ] _ r Z i and is located in the: 

a Vi J £ ± _ >„i 1 / 4 • N j j i / 4 0 f Section ^ Township 2 9 Range 14Y/ .N .M.P.M. 

b. Tract No. 

c. Lot Nc 

of Map No. 

of Block No. 

Subdivision, recorded in S a n J U 3 . I 1 

of the 

. oi the. 
Countv. 

d. X= 
t l ic 

feet, Y = . l'eet, N .M. Coordinate System. . Zone in 

_ Grant. 

(Ul Drilling C m i l r a e l n r Y / i f r l jp.TT! J . H n D f l License No W f l - 7 1 7 

A dd i ess H t . 3 > B D Y ? ? 4 , ^ 1 n m . V i q f P , 

Dnllmg Began P / ' ? / 7 7 

Elevation oV land surface or 

Completed well is !}-«' shallow D artesian 

Completed S / , 1 / 7 7 Type tools Size of hole in. 

at well is 3 2 0 0 f t - Total depth of well f t . 

Depth lo water upon completion of well f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth ; : i Feet 

From , To 

"1 liickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per ininute) 

25 0 15 Blue water sand 10 
i 
1 
1 

, , , , , . 

Section 3. RECORD OE CASING 

Diameter ! Pounds 
(inches) \ per fool 

Threads 
per in. 

Depth in Feet Length 
( fec t j 

Type of Shoe 
Perforations Diameter ! Pounds 

(inches) \ per fool 
Threads 
per in. Top Bottom 

Length 
( fec t j 

Type of Shoe 
From To 

7 . P ^ f i O 1° 10 n r i p - •p n n n 7-1 

1 p l a s t i c 
17 9 1 TiCiT\ r> 

o c i 

Section 4. RECORD OE M U D D I N G A N D CEMENTING 

Depth 

I-rom 

in Feet 

To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

1 1 • 
i j 
i 

Plugging Contractor 

Address 

Plugging Method _ 

Date Weii l 'h i i -ed_ 

'tugging approved ny 

Section 5. PLUGGING RECORD 

No. 
I)epiii in I-Vet 

H 
i 

B o t t o m 

Cubic Feet 
of Cement 

italive 

S/iC/77 
sr op- STA r; \ :%G!N!-EK ONI v 



Sivix.n (.. i < H ; oi MOLE 

l i om 

n 1 

1 u 
1 liickness 
in Feel Color and i s pe of Maierial Encountered 

0 25 25 ( )ver burden 6'; boulders 

25 13 Blue water sand 

- - -

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

c escribed hole. •' , -



lUvisL'd June I *•/ 7 2 

(A ) Owner of well 
Slreel or Post 
City and State 
Street or Post Office Address So : ; G5^ 

STATI: ENCINLEK OFFICE 

WELL RECORD 

Section E GENERAL EN FOR NEA TION 

Owjier.'s Well No. ilA 

4̂ L-r tland—f^w-Me xi-e-e- — •c-rr 

-72 

Well was drilled under Permit No._ -SJ—4i3-
/ 

ind is located in the: 

a '-i j J^ '4 V* VA of Section ]_7 _ Township ..gg Range 1 4 Y.'c i t N.M.P.M. 

b. Tract No of Map No. of the 

c. Lot No. of Block No. .of the 
Subdivision, recorded in f - ,-, T - , ^ 

O o . l l u ci U l l 
(. ountv. 

d. X= . 
the. 

feet, Y=. feel, N.M. Coordinate System. Zone in 
_ Grant. 

(B) Drilling Contractor -J t J # g o o d 

Address 

Drilling Began -g^O/y J 

License No 7,:p 7 1 7 

i ievation of land surface or . 

Completed 3 / 1 1 / 7 7 Type tools C a t ) l o Size of hole in. 

at well is,52Q.P f t . Total depth of well 3_5_ f t . 

tkJ shallow artesian. Depth to water upon completion of well 7 

Section 2. PRINCIPAL WATER-HEARING STRATA 

f t . 

Depth m 1 

From i U' 

1 liickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

1 
23 j 35 

12 Blue Water Sand 10 

j 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

•7 
* 

i Wall 0 14 14 Hone 

XXX MX • 

5.3 P las t i c 12 35 23 Hone 22 rr 
... 

Section 4. RECORD OE MUDDING AND CEMENTING 

Depth 
From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic l'eet 
of Cement 

Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Address 
Plugging Method 
Date Well Plugged 
Plugging approved by: 

s:j;i . '• ../.:;cer KepsesenUsUve 

, USE OF S'i'A'i ; i V 
A u g . i o , i b ; / / 

Depth ii !• .v, Cubic Feet 
Eo P ; Bottom of Cement 

I i 1 

2 I 1 

I 
! 

-. - — .-=-= 
u > L i 



Section (.. LOC CE HOLE 

lA'pt:. >;. i vc I 

Ero;n : To 
Thickness 1 

• i ... ! Color and Ivpc of Materia! Encountered in reel i • 1 

0 j 22 Over Burden & Boulderr, 

22 ! j o 13 Blue '.Vater Sand 

1 

! 

1 

j 

i 
-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. / ,^ ~ 



STATI: ENC 1 iNI-1:R O\ EICL 

WELL RECORD 

K C V I M J JI>II<- i " 7 2 

Section E GENERAL INFORMATION 

t A) Ow ner of weli L p y / c l ] H . - v r r j Q 

ci;::,: ^ ^ w ^ g ^ 
• )' Owner's Woll ' 5 W ^ 1 ^ . ^ S | I _ 4 ^ L , 

Well was drilled under Permit No S J 

SW ... 
a.. 

b. Tract No., 

NW '4 SE vA of Section 7 Towushin 2 9 N 

and is loc 

Township 

cated in.the^"...',"''J"''>1 ^ O F f l C 

» T ' • ; •• 1 ~ i S A 17 1,50/ 
Range l z f " N.M.P.M. 

of Map No.. 

c. Lot No. of Block No. 
Subdivision, recorded i n . San Jaun 

of the 

,of the 

County. 

the 
feet, Y=_ feet, N.M. Coordinate System. . Zone in 

_ Grant. 

(Bi Drilling Coni,,,-mr Leon(shorty) Thompson 

Address P.O.Box 16f31 Farmington, N.M. 07 -̂01 

License N o . _ J 1 D _ 5 Z Z -

I)s ilim , Began 9 /3 / 77 

ideation of land surface or 

Completed 9/7/77 Type tools. _ Size of hole.. 'Q in. 

at well is f t . Total depth of well £ f t . 

Completed well is W\. shallow CD artesian. Depth lo water upon completion of well 2L. f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 
Depth in Feet 

From '|'o 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

• 32 I ~P 7 

i 
i 
! 
: 
f I 

! 

Section 3. RECORD OF CASING 

Diameter 
1 inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feel Length 
(feet) 

Type of Shoe 
Perforations Diameter 

1 inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From ! To 

6 19 V/elded 32 None None 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

n Feet j Hole 
To j Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor 
Ad.lrevs i Depth in l'eet Cubic Feet 

of Cement Phi^f in i ' Method No. | 1 
1 l o p i Bottom 

Cubic Feet 
of Cement 

U- V Well I ' h l - v d 1 ' 1 1 

Plugging approved by: •> 1 Plugging approved by: 

3 1 1 i 
'"-•St:;:: : ::g;nce: Representative : ; 

9 / 1 5 / 7 " 
FOR USE O! STAT! I NGiNEEK ONLY 



Section (,. LUG OT DOLL 

U j u h in I cit I "lhickness I 
! ., i i„ r „.. 1 Color and I vpc of Material hncountcrcd 

0 
* • \ 

* 1 ~ 

' n - - " i -
t - r . . . t i 

• 

-

Section 7. REMARKS A K ' D ' A D D I T I O N A L INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. • .. .. 



l U ' v i . e J J . im-

STATE ENGINEER OF I'-'ICE 

WELL RECORD / i i u 

(A) Owne •r of woli /> U 

[ 
Section 1. GENERAL INFORMATION,''<. 

/. ///" A.: 
Street or Post Office Address f*, f ] • / ? ,'-> / 'rj?-

/ ' J>~?iC! „ 
i . 0?r?*',S Well N o . s i . 

ost OMice Address 7 ,. r.' . 

City and Slate A V ^ ' ,4//' *> r •- • • ,, / / •') 

Well was drilled under Permit N n ' S S Jrt , ? .7 / 

b. Tract No of Map No. 

J , / 
c. Lot No. 

L and is located in the: 

VA ofSection / Township P Y ^ ' R;in»p / V 1 / / N i l PM 

• of ihe ! 

} l j of Block No.. . of tne. E" ! V 

d. x= 
the 

Subdivision, recorded in . j Z l - / I (y ,1 l / ; / County. 

feet, Y= feet, N.M. Coordinate System__ /.one in 

_ Grunt. 

(B) Drilling ( oniinetor f:> (--7£t / • ••-

Address. » - g ^ . . 1 , y ^ , j 1^ , . f * ' ///•?> 
Dulling Began / ' / - ^ • ' / Completed / / - / 2 - ,? / " Typ.' lonU f ^ ' / } / ' ' ' " . > / Si/f. of hole. 

i - , d surface or at well is f t . Total depth of well_ 

I v- •• shallow O artesian. Depth to water upon completion of well . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Co 

Z4. 
.a. 
. f t . 

Depth in Fei: 

Eiom ! lo 
Thickness 

in Ecet Description of Water-Bearing Formation 
Estimated Yield 

(gallons per minute) 

?,v i fc 
\ 

i 

i 
i 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet 

Top Bottom 

Length 
(feet) 

Type of Shoe 
Perforations 

From To 

L 10 
T 

Section 4. RECORD OE MUDDING AND CEMENTING 

Depth 
1 — r - — — i 

I- rom 

in Feet 

To 
Hole 

Diameter 
Sacks 

of Mud 
Cubic Feet 
of Cement 

Method of Placement 

Section 5. PLUGGING RECORD 

Plugging Contractor ' 
Address 

i No. 
De'-'lh i i Feet Cubic Feet 

I 'huvin: ' M. '!hin! 
i No. 

l ~ ET I Hot torn of Cement 
D:,;<- Wel! P in- . - , ! _ | 1 i 
Piuggmg approved by: i 2 ' ! 

• - • • . i 3 i j 
M.'ne'.i.:igt;;-er Representative 

; v:;i us: OF ST.VI ; ; NGIM-ER ONLY 
1 1 / 1 4 / 7 9 

O.,...: i V. L i SL 



Sccli..)ii (.. LOC 01-' JI0L1 

Depth i ; , 1 cci 

l-rcuti i l u 
1 hicktlCSS j 
• i - , , , Color and 1 vpc ol Material Encountered in 1 eel | • 1 

0 i ' \ - ' 
~> ,^~> 

••«. / '* >••> / 

is 

A 

" I 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 



Reviled June 1972 

(A) Owner ol' well 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. GENERAL INFORMATION 

Led i s B l ^ y l o c k 
Street or Post Office Address ? ' ) u 

City and State K i r t l a n d , I ' . i l . 

Owner's Well No.. 

Well was drilled under Permit No.. SJ 1223 . and is located in the: 

b. Tract No. 

c. Lot No.. 

VA of Section 1 3 Township 291i 

of Map No. of the 

Range. 15V/ .N.M.P.M. 

of Block No.. .of the. 
Subdivision, recorded in . County. 

d. X= . 
the. 

feet, Y= feet, N.M. Coordinate System. Zone in 
_ Grant. 

(B) Drilling Contractor T e r r v G Hood License No. 
WD 717 

Address. Rt 3 Box 234 F l o r a V i s t a N.M. 

Drilling Began 7 /19 / 80 Completed 7 / 21 / BO 

Elevation of land surface or 

Completed well is shallow artesian. 

at well is 

Type tools. 

5300 

CaMeTool Size of hole. 

f t . Total depth of well. 30 

Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

.in. 

. f t . 

. f t . 

Depth in Feet 

From i To 
Thickness 

in Feet Description of Watcr-Bearing Formation 
Estimated Yield 

(gallons per minute) 

IS " A 12 Water Bearing Sand Cz Or P. v o l 20 

Section 3. RECORD OF CASING 
Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

Type of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

Type of Shoe 
From To 

6 . 219 0 30 30 Drivo Shoe -18 30 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth in Feet 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 

CO 
<-ZL> 

cn CO 

_1 — i 

—a 
Section 5. PLUGGING RECORD 

Plugging Contractor 

Zl m 
• m 

TV 

A ddress 
No. 

Depth in beet coCubic Feet 
of Cement P l n n r i n " M e t h o d 

No. 
Top Bottom 

coCubic Feet 
of Cement 

D : , l - WYll P i n n e d 1 i 
Plugging approved by: 2 I I Plugging approved by: 

3 ' 1 
St«ie-i-.<gi;iCci Represcnlatis e i _i 1 

FOR USE OF STATE ENGINEER ONLY 

-'24/SO 



Section (.. LOG (")!•' HOLE 

Depth m l-'cci Thickness 
Trom ! Io ! i " Eeet 

Color and Type of Material Encountered 

O IS " I • * 

X ' ' Over Burden rc Boulder r-

18 12 ufit^v Bearing Send a (Travel 

-

— 

• 
• 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 



r \ Rt-viscJ June I V72 

STATE ENGINEER OFFICE ; 

WELL RECORD j 

Section 1. GENERAL INFORMATION 

(A) Owner of well ILonno t h s\" ° o 
Street or Post Office Address >ss Ht 1 Box. 3 33. 

Owner's Well No.. 

City and State I ' a m i n T t O R , l j . i 1 . 8 7 4 0 1 

Well was drilled under Permit No SJ 1 2 5 ° and is located in the: 
I 

a.. 
-E i / ' ' / i o f Sec t ion 1 7 T o w n s h i p . PQVi Ranee 1 ^ ^ .N.M.P.M. 

b. Tract No.. of Map No. of the 

c. Lot No.. of Block No.. . of the_. 
Subdivision, recoided in . County. 

d. X= . 
the. 

feet, Y=_ feet, N.M. Coordinate Systcm. . Zone in 
_ Grant. 

(B) Drilling Contractor 

Address 

Terry G- Hooc License No WD 7 1 I 

Rt 3 Box 2M- Flora Vista, m 

Completed Drilling Began r / > •->•-' 

Elevation of land surface or 

Completed well is LD shallow artesian. 

9/9/30 Type look C o b l e T o o l stizRof hole 3 ^ 

at weU is 5 3 0 0 ft . Total depth of w e l l _ _ _ 3 _ l f t . 

Depth to water upon completion of wel) 2 f t . 

Section 2. PRINCIPAL WATER-BEARING STRATA 

Depth in Feet 

From ! To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons per minute) 

10 31 21 Water Bcnrin-- Sana .'c Gravel 10 

Section 3. RECORD OF CASING 

Diameter 
(inches) 

Pounds 
per foot 

Threads 
per in. 

Depth in Feet Length 
(feet) 

I ype of Shoe 
Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per in. Top Bottom 

Length 
(feet) 

I ype of Shoe 
From To 

r 
0 .219 0 31 3 1 "Drive ohoe 12 31 

Section 4. RECORD OF MUDDING AND CEMENTING 

Depth 
From 

in Feet 
To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

Method of Placement 

, o n 
C::J 

. . . - . - — i 

Section 5. PLUGGING RECORD 

Plugging Contractor rn 
A d d i v « Depth in Feet Cubic Feet 

No. 
Depth in Feet Cubic Feet 

P h i g f i n g M e t h o d 
No. 

Ton Bottom i of Cement 
D.-ifr- Well P l m - e d 1 i 1 
Plugging approved by: 

I, i j i 

i 1 
1 ' 



Section (,. LOG OF HO Li ; 

Deplh in Feet 

From J To 
Thick noss 

in Feet Color and Type of Material Encountered 

0 10 1^ Over burden i : Boulders 

1 - Vnter Beeriri.-r ^p.nd 'revel 

-

Section 7. REMARKS AND ADDITIONAL INFORMATION 

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and correct record of the above 

described hole. 

.L 
Driilc; 


