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Mr. Oscar Vasquez - President 
Malaga MDWC&SWA 
P.O. Box 70 
Malaga, NM 88263 

ENVIRONMENTAL BUREAU 
OIL CONSERVATION DIVISION 

Subject: Lopez Well Siting Inspection 

Dear Mr. Vasquez: 

This letter is a follow up to the technical assistance visit I conducted on May 18, 2000, to 
determine any siting problems or concerns for the Lopez well which Malaga MDWC&SWA is 
proposing to purchase for drinking water. According to the New Mexico Drinking Water 
Regulations, 70 CFR Section 109C.2. Siting Requirements. "A public water supply source 
shall be located at least 100 feet horizontally from a privey (outhouse), septic tank or closed 
system, or a liquid waste treatment unit and at least 200feet horizontally from an existing or 
potential pollution source, such as a liquid waste absorption system, cattle yard, landfill, or 
underground storage tank containing a contaminate." 

With the use of a range finder it was determined that the probable location of the liquid waste 
system is approximately 280 feet from the proposed well site. (Figure 1.) Therefore, the New 
Mexico Environment Department would approve of the proposed well location. 

I was concerned however to learn of a brine injection well proposed for the property adjacent to 
the new well location, several thousand feet to the northwest. Unfortunately, there is no 
Drinking Water Regulation that prohibits the siting of an Oil Conservation Division-permitted 
injection well. If Malaga had a wellhead protection program in place to prohibit this type of 
contaminant source within the well delineation area, prior to the OCD permit, there may be more 
authority to stop the permit. 

Hopefully, the OCD will require that the drilling, casing, and grouting of the well rigidly meets 
all State and Federal regulations and recommendations. In addition, monitor samples should be 
conducted before the injection well is completed, and after it is operation to insure the Total 
Dissolved Solids in the drinking water remains unchanged. If the TDS increases you may need 
to seek the assistance of the OCD, the Groundwater Bureau, or legal assistance to protect your 
well. 



If you have any questions about this subject or any other drinking water concerns, please call 
(505) 258-3272 or email becky_crown@nmenv.state.nm.us 

Becky Cr6wn, Environmental Specialist 

cc. Lisa Brown, WRES1 
Darwin Pattengale, District IV Manager 
Bill Owen, OCD 
Jennifer Wellman, Source Water Assessment 
Matt Holmes, Wellhead Protection, NM Rural Water 
Sandra Alarcon, RUS 
Senator Carrol Leavell, Jal 
Representative John Heaton, Carlsbad 
Steve Massey, Eddy County Manager 
Francis Padilla, New Mexico Finance Authority 

Sincerely, 
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April 28, 2000 

Mr. Oscar Vasquez 
Malaga Water Mutual Domestic 
P.O. Box 70 
Malaga, New Mexico 88263 

RE: WATER W E L L SAMPLE ANALYSES 
A.C. BURKHAM W E L L 
MALAGA WATER MUTUAL DOMESTIC 

Dear Mr. Vasquez: 

On March 20,2000 the New Mexico Oil Conservation Division (OCD) obtained a water sample from 
the Malaga Water Mutual Domestic A.C. Burkham well in response to your complaint that the well is 
contaminated as a result of the Key Energy B.K.E. #1 SWD oilfield produced water injection well 
located approximately one half of a mile to the north. Enclosed you will find a copy of the laboratory 
analytical results of the water sample from the A.C. Burkham well. The water does not contain any 
dissolved petroleum related volatile organic compounds but does contain levels of total dissolved solids 
(TDS), sulfate, chloride and fluoride in excess of the New Mexico Water Quality Control Commission 
(WQCC) ground water standards. A comparison of the analytical results with those taken last year by 
your consultant Dames & Moore shows that the results of OCD's water quality analyses are similar but 
slightly lower than those previously obtained by Dames & Moore. 

The OCD has conducted a review of the Burkham well logs that you provided and the geology and 
water quality in the vicinity. This information shows that the ground water quality problems in the 
Burkham well, including the chloride concentrations, are typical of the natural water quality problems 
in the area east of the Southern Canal. The Burkham well is completed through alluvium and into the 
top 25 feet of the Rustler Formation. Ground water from the Rustler Formation is not suitable for 
drinking water due to it's high TDS, sulfate and chloride content. The alluvium in the area east of the 
Southern Canal generally contains chlorides in the range of 1000 mg/l and sulfates in the range of2000 
mg/l which also makes the water not suitable for drinking water purposes. In addition, a water table 
elevation map for the area shows that the direction of ground water flow is to the east, therefore the 
Burkham well is not downgradient of the injection well. 
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Based upon the above information it appears that the elevated TDS, sulfate and chloride levels in water 
from the Burkham well are a result of naturally occurring ground water conditions in the area east of 
the Southern Canal. 

I f you have any questions or comments, please feel free to write to me or call me at (505) 827-7154. 

William C. Olson 
Hydrologist 
Environmental Bureau 

Enclosure 

xc w/ enclosure: Tim Gum, OCD Artesia District Supervisor 

Sincerely, 



6701 Aberdeen Avenue, Suite 9 Lubbock,Texas 79424 800»378«1296 806»794»1296 FAX 806• 794* 1298 
4725 Ripley Avenue, Suite A El Paso, Texas 79922 888»588»3443 915»585«3443 FAX 915*585*4944 

E-Mail: lab@traceanalysis.com 

Analytical and Quality Control Report 

Bill Olson 
OCD Report Date: 4/6/00 
2040 S. Pacheco 
Santa Fe, NM 87505 

Project Number: N/A 
Project Name: N/A Order ID Number: A00032309 
Project Location: Malaga 

Enclosed are the Analytical Results and Quality Control Data Reports for the following samples submitted to TraceAnalysis, Inc. 
for analysis: 

Date Time Date 
Sample Number Sample Description Matrix Taken Taken Received 

143096 0003201330(AC Burkham Well) Water 3/20/00 13:30 3/23/00 

These results represent only the samples received in the laboratory. The Quality Control Report is generated on a batch basis. 
All information contained in this report is for the analytical batch(es) in which your sample(s) were analyzed. 

This report consists of a total of 11 pages and shall not be reproduced except in its entirety, without written approval of 
TraceAnalysis, Inc. 

Dr. Blair Leftwich, Director 

APR 14 2000 

ENVIRONMENTAL BUREAU 
OIL CONSERVATION DIVISION 



Cation-Anion Balance Sheet 

Sample # 143096 

Cations 

Date: | 4/7/00| 

ppm meq/L 
Calcium 638 31.8362 
Magnesium 153 12.59037 
Sodium 272 11.832 
Potassium 4.3 0.109994 

Anions 
ppm meq/L 

Alkalinity 146 2.92 
Sulfate 1300 27.066 
Chloride 710 20.0291 
Nitrate as N 6.4 0.456896 
Fluoride 1.7 0.089488 

APR 14 2000 

ENVIRONMENTAL BUREAU 
OIL CONSERVATION DIVISION 

Total Cations 
j 56.3686 in meq/L | 

Total Anions 
| 50.5615 in meq/L 

OTHER INFORMATION 

TDS 
EC 

3500 
4200 

Percentage Error 
| 10.8615 % 
(needs to be <10%) 

Measure EC and Cation Sums 5636.8564 Range should be: 3780 to 4620 

Measure EC and Anion Sums 5056.1484 Range should be: 3780 to 4620 
Calculated TDS/Conductivity 0.8333333 Range should be: 0.55 to 0.77 
Measure TDS and Cation Sums 0.6209135 Range should be: 0.55 to 0.77 
Measure TDS and Anion Sums 0.6922265 Range should be: 0.55 to 0.77 
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Analytical Results Report 

Sample Number: 143096 
Description: 0003201330(AC Burlcham Well) 

Param Result Dilution 
Analytical 

Method 
Date 

Prepared 
Date 

Analyzed Analyst 
Prep 

Batch # 
QC 

Batch # RDL 

8260 (ug/L) 
Bromochloromethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Dichlorodifluoromethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Chloromethane (methyl chloride) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Vinyl Chloride <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Bromomethane (methyl bromide) <5.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 5 

Chloroethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Trichlorofluoromethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Acetone <10.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 10 

Iodomethane (methyl iodide) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Carbon Disulfide <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Acrylonitrile <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

2-Butanone (MEK) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

4-methyl-2-pentanone (MIBK) <10.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 10 

2-hexanone <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

trans l,4-Dichloro-2-butene <10.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 10 

1,1-Dichloroethene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Methylene chloride <5.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 5 

MTBE <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

trans-1,2-Dichloroethene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB0I495 QC01783 2 

1,1-Dichloroethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

cis-1,2-dichloroethene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

2,2-Dichloropropane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,2-Dichloroethane (EDC) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Chloroform <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,1,1-Trichloroethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,1 -Dichloropropene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Benzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Carbon Tetrachloride <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,2-Dichloropropane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Trichloroethene (TCE) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Dibromomethane (methylene bromide) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Bromodichloromethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

2-Chloroethyl vinyl ether <10.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 10 

cis-1,3 -Dichloropropene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

trans-1,3-Dichloropropene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Toluene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,1,2-Trichloroethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,3-Dichloropropane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Dibromochloromethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,2-Dibromoethane (EDB) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Tetrachloroethene (PCE) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Chlorobenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,1,1,2-Tetrachloroethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Ethylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

m,p-Xylene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Bromoform <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Styrene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

o-Xylene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
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1,1,2,2-Tetrachloroethane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
2-Chlorotoluene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
1,2,3-Trichloropropane <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
Isopropylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
Bromobenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
n-Propylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
1,3,5-Trimethylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
tert-Butylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,2,4-Trimethylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
1,4-Dichlorobenzene (para) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

sec-Butylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,3-Dichlorobenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

p-Isopropyltoluene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

4-Chlorotoluene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 
1,2-Dichlorobenzene (ortho) <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

n-Butylbenzene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

1,2-Dibromo-3-chloropropane <5.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 5 

1,2,3-Trichlorobenzene <5.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 5 

1,2,4-Trichlorobenzene <5.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 5 

Naphthalene <2.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 2 

Hexachlorobutadiene <5.00 1 S 8260B 3/29/00 3/29/00 JG PB01495 QC01783 5 

Spike % % Rec. Prep QC 
Surrogate (ug/L) Result Dilution Amount Rec. Limit Analyst Batch # Batch # 

Dibromofluoromethane 52.05 1 50 104 72 -128 JG PB01495 QC01783 

Toluene-d8 48.98 1 50 98 91 -107 JG PB01495 QC01783 

4-Bromofluorobenzene 48.65 1 50 97 74-106 JG PB01495 QC01783 

Alkalinity (mg/L as CaCo3) 
Hydroxide Alkalinity <1.0 1 E 310.1 3/30/00 3/30/00 JS PB01502 QC01789 1 
Carbonate Alkalinity <1.0 1 E 310.1 3/30/00 3/30/00 JS PB01502 QC01789 1 
Bicarbonate Alkalinity 146 1 E310.1 3/30/00 3/30/00 JS PB01502 QC01789 1 
Total Alkalinity 146 1 E310.1 3/30/00 3/30/00 JS PB01502 QC01789 1 

Conductivity (uMHOS/cm) 
Specific Conductance 4200 I SM 2510B 3/28/00 3/28/00 JS PB01472 QC01752 

Dissolved Metals (mg/L) 
Dissolved Calcium 638 1 E 200.7 3/24/00 3/27/00 RR PB01441 QC01712 0.5 
Dissolved Magnesium 153 1 E 200.7 3/24/00 3/27/00 RR PB01441 QC01712 0.5 
Dissolved Potassium 4.3 1 E 200.7 3/24/00 3/27/00 RR PB01441 QC01712 0.5 
Dissolved Sodium 272 1 E 200.7 3/24/00 3/27/00 RR PB01441 QC01712 0.5 

Ion Chromatography (IC) (mg/L) 
CL 710 1 E 300.0 3/23/00 3/23/00 JS PB01428 QC01692 0.5 
Fluoride 1.7 1 E 300.0 3/23/00 3/23/00 JS PB01428 QC01692 0.2 
Nitrate-N •6.4 1 E 300.0 3/23/00 3/23/00 JS PB01428 QC01692 0.2 
Sulfate 1300 1 E 300.0 3/23/00 3/23/00 JS PB01428 QC01692 0.5 
* Nitrate-N - Sample came in already out of hold time for N03. 

pH (s.u.) 
PH * 7.4 1 E 150.1 3/23/00 3/23/00 RS PB01465 QC01744 1 
* pH - Out of holding time. 

TDS (mg/L) 
Total Dissolved Solids 3500 1 E 160.1 3/23/00 3/24/00 JS PB01426 QC01693 10 
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Quality Control Report 
Method Blanks 
Blank Reporting Date Prep QC 

Param Flag Result Limit Analyzed Batch # Batch # 

Bromochloromethane (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Dichlorodifluoromethane (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Chloromethane (methyl chloride) (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Vinyl Chloride (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Bromomethane (methyl bromide) (ug/L) <5.00 5 3/29/00 PB01495 QC01783 
Chloroethane (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Trichlorofluoromethane (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Acetone (ug/L) <10.00 10 3/29/00 PB01495 QC01783 
Iodomethane (methyl iodide) (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Carbon Disulfide (ug/L) <2.00 2 3/29/00 PB01495 QC01783 

Acrylonitrile (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
2-Butanone (MEK) (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
4-methyl-2-pentanone (MIBK) (ug/L) <10.00 10 3/29/00 PB01495 QC01783 

2-hexanone (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
trans l,4-Dichloro-2-butene (pg/L) <10.00 10 3/29/00 PB01495 QC01783 
1,1 -Dichloroethene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Methylene chloride (ug/L) <5.00 5 3/29/00 PB01495 QC01783 

MTBE (jig/L) <2.00 2 3/29/00 PB01495 QC01783 
trans-1,2-Dichloroethene (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
1,1-Dichloroethane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
cis-l,2-dichloroethene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
2,2-Dichloropropane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,2-Dichloroethane (EDC) (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Chloroform (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
1,1,1-Trichloroethane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,1 -Dichloropropene (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
Benzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Carbon Tetrachloride (ug/L) <2.00 2 3/29/00 PB01495 QC01783 
1,2-Dichloropropane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Trichloroethene (TCE) (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Dibromomethane (methylene bromide) (ug <2.00 2 3/29/00 PB01495 QC01783 
Bromodichloromethane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
2-Chloroethyl vinyl ether (pg/L) <10.00 10 3/29/00 PB01495 QC01783 
cis-1,3-Dichloropropene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
trans-1,3 -Dichloropropene (pg/L) <2.00 2 3/29/00- PB01495 QC01783 
Toluene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,1,2-Trichloroethane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,3-Dichloropropane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Dibromochloromethane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
l,2-Dibromoethane(EDB) (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Tetrachloroethene (PCE) (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Chlorobenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,1,1,2-Tetrachloroethane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Ethylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
m,p-Xylene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
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Bromoform (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Styrene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
o-Xylene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,1,2,2-Tetrachloroethane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
2-Chlorotoluene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,2,3-Trichloropropane (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Isopropylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Bromobenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
n-Propylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,3,5-Trimethylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
tert-Butylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,2,4-Trimethylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,4-Dichlorobenzene (para) (pg/L) <2.00 2 3/29/00 PB01495 QC01783 

sec-Butylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,3-Dichlorobenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
p-Isopropyltoluene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
4-Chlorotoluene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
1,2-Dichlorobenzene (ortho) (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
n-Butylbenzene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
l,2-Dibromo-3-chloropropane (pg/L) <5.00 5 3/29/00 PB01495 QC01783 
1,2,3-Trichlorobenzene (pg/L) <5.00 5 3/29/00 PB01495 QC01783 
1,2,4-Trichlorobenzene (pg/L) <5.00 5 3/29/00 PB01495 QC01783 
Naphthalene (pg/L) <2.00 2 3/29/00 PB01495 QC01783 
Hexachlorobutadiene (pg/L) <5.00 5 3/29/00 PB01495 QC01783 

Spike % % Rec. QC 
Surrogate Result Amount Rec. Limit Batch # 
Dibromofluoromethane (pg/L) 49.09 50 98 72-128 QC01783 
Toluene-d8 (pg/L) 49.60 50 99 91 - 107 QC01783 
4-Bromofluorobenzene (pg/L) 50.68 50 101 74- 106 QC01783 

Blank Reporting Date Prep QC 
Param Flag Result Limit Analyzed Batch # Batch # 

Hydroxide Alkalinity (mg/L as CaCo3) <1.0 1 3/30/00 PB01502 QC01789 
Carbonate Alkalinity (mg/L as CaCo3) <1.0 1 3/30/00 PB01502 QC01789 
Bicarbonate Alkalinity (mg/L as CaCo3) <4.0 1 3/30/00 PB01502 QC01789 
Total Alkalinity (mg/L as CaCo3) <4.0 1 3/30/00 PB01502 QC01789 

Blank Reporting Date Prep QC 
Param Flag Result Limit Analyzed Batch # Batch # 

Specific Conductance (uMHOS/cm) 7.4 3/28/00 PB01472 QC01752 

Blank Reporting Date Prep QC 
Param Flag Result Limit Analyzed Batch # Batch # 

Dissolved Calcium (mg/L) <.50 0.5 3/27/00 PB01441 QC01712 
Dissolved Magnesium (mg/L) <.50 0.5 3/27/00 PB01441 QC01712 
Dissolved Potassium (mg/L) <.50 0.5 3/27/00 PB01441 QC01712 
Dissolved Sodium (mg/L) <.50 0.5 3/27/00 PB01441 QC01712 
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Blank Reporting Date Prep QC 
Param Flag Result Limit Analyzed Batch # Batch # 

CL (mg/L) <0.5 0.5 3/23/00 PB01428 QC01692 
Fluoride (mg/L) <0.2 0.2 3/23/00 PB01428 QC01692 
Nitrate-N (mg/L) <0.2 0.2 3/23/00 PB01428 QC01692 
Sulfate (mg/L) <0.5 0.5 3/23/00 PB01428 QC01692 

Blank Reporting Date Prep QC 
Param Flag Result Limit Analyzed Batch # Batch # 

Total Dissolved Solids (mg/L) <10 10 3/24/00 PB01426 QC01693 



Report Date: 4/6/00 
N/A 

Order ID Number: A00032309 
N/A 

Page Number: 7 of 11 

Malaga 

Quality Control Report 
Matrix Spike and Matrix Duplicate Spike 

Spike Matrix 
Sample Amount Spike % % Rec. RPD QC 

Standard Param Result Dil . Added Result Rec. RPD Limit Limit Batch # 

MS CL (mg/L) 710 1 625 1296.69 94 80-120 - QC01692 

MS Fluoride (mg/L) 1.7 1 125 127.36 101 80-120 - QC01692 

MS Nitrate-N (mg/L) 6.4 1 250 252.69 99 80 - 120 - QC01692 

MS Sulfate (mg/L) 1300 1 625 1944.29 103 80 - 120 - QC01692 

MSD CL (mg/L) 710 1 625 1296.55 94 0 - 0-20 QC01692 

MSD Fluoride (mg/L) 1.7 1 125 128.99 102 1 - 0-20 QC01692 

MSD Nitrate-N (mg/L) 6.4 1 250 253.51 99 0 - 0-20 QC01692 

MSD Sulfate (mg/L) 1300 
1 

625 1955.56 105 2 - 0-20 QC01692 

Spike Matrix 
Sample Amount Spike % % Rec. RPD QC 

Standard Param Result Dil . Added Result Rec. RPD Limit Limit Batch # 

MS Dissolved Calcium (mg/L) 89 1 1000 1178 109 75- 125 - QC01712 

MS Dissolved Magnesium (mg/L) 22 1 1000 1062 104 75 - 125 - QC01712 

MS Dissolved Potassium (mg/L) 1.4 1 1000 947 95 75 - 125 - QC01712 

MS Dissolved Sodium (mg/L) 25 1 1000 1003 98 75 - 125 - QC01712 

MSD Dissolved Calcium (mg/L) 89 1 1000 1161 107 2 - 0-20 QC01712 

MSD Dissolved Magnesium (mg/L) 22 1 1000 1050 103 1 - 0-20 QC01712 

MSD Dissolved Potassium (mg/L) 1.4 1 1000 978 98 3 - 0-20 QC01712 

MSD Dissolved Sodium (mg/L) 25 
1 

1000 1001 98 0 - 0-20 QC01712 

Spike Matrix 
Sample Amount Spike % % Rec. RPD QC 

Standard Param Result Dil . Added Result Rec. RPD Limit Limit Batch # 

MS 1,1-Dichloroethene (ug/L) 1 100 120 120 79 - 129 - QC01783 

MS 1,1-DichIoroethene (ug/L) 1 100 120 120 80 - 120 - QC01783 

MS Benzene (ug/L) <2.00 1 100 106 106 77-130 - QC01783 

MS Trichloroethene (TCE) (ug/L) 1 100 107 107 83 - 108 - QC01783 

MS Toluene (ug/L) 4.09 1 100 108 108 85-114 - QC01783 

MS Chlorobenzene (ug/L) 1 100 104 104 87-114 - QC01783 
Spike % % Rec. Prep QC 

Standard Surrogate Result Dil. Amount Analyst Rec. Limit Batch # Batch # 
MS Dibromofluoromethane (pg/L) 48.64 1 50 JG 97 72- 128 PB01495 QC01783 
MS Toluene-d8 (pg/L) 48.92 1 50 JG 98 91 - 107 PB01495 QC01783 
MS 4-Bromofluorobenzene (pg/L) 49.91 1 50 JG 100 74 - 106 PB01495 QC01783 

MSD 1,1-Dichloroethene (ug/L) 1 100 124 124 3 - 0-20 QC01783 

MSD 1,1 -Dichloroethene (ug/L) 1 100 124 124 3 - 0 -20 QC01783 

MSD Benzene (ug/L) <2.00 1 100 108 108 2 - 0-20 QC01783 

MSD Trichloroethene (TCE) (ug/L) 1 100 109 109 2 - 0-20 QC01783 

MSD Toluene (ug/L) 4.09 1 100 110 110 2 - 0 -20 QC01783 
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MSD Chlorobenzene (ug/L) 1 100 105 105 1 - 0-20 QC01783 
Spike % % Rec. Prep QC 

Standard Surrogate Result Dil. Amount Analyst Rec. Limit Batch # Batch # 
MSD Dibromofluoromethane (pg/L) 50.38 1 50 JG 101 72- 128 PB01495 QC01783 
MSD Toluene-d8 (pg/L) 49.27 1 50 JG 99 91 - 107 PB01495 QC01783 
MSD 4-Bromofluorobenzene (pg/L) 49.52 1 50 JG 99 74- 106 PB01495 QC01783 

Quality Control Report 
Duplicates 

Duplicate Sample RPD QC 
Standard Param Flag Result Result Dilution RPD Limit Batch # 

Duplicate Hydroxide Alkalinity (mg/L as CaCo <1.0 <1.0 1 0 0-20 QC01789 
Duplicate Carbonate Alkalinity (mg/L as CaCo <1.0 <1.0 1 0 0-20 QC01789 
Duplicate Bicarbonate Alkalinity (mg/L as CaC 58 54 1 7 0-20 QC01789 
Duplicate Total Alkalinity (mg/L as CaCo3) 58 54 1 7 0-20 QC01789 

Duplicate Sample RPD QC 
Standard Param Flag Result Result Dilution RPD Limit Batch # 

Duplicate Specific Conductance (uMHOS/cm) 412472 370000 1 11 0-20 QC01752 

Duplicate Sample RPD QC 
Standard Param Flag Result Result Dilution RPD Limit Batch # 

Duplicate pH (s.u.) 7.2 7.1 1 1 0-20 QC01744 

Duplicate Sample RPD QC 
Standard Param Flag Result Result Dilution RPD Limit Batch # 

Duplicate Total Dissolved Solids (mg/L) 3318 3340 1 1 0-20 QC01693 
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Quality Control Report 
Lab Control Spikes and Duplicate Spike 

Spike Matrix 
Blank Amount Spike % % Rec. RPD QC 

Param Result Dil . Added Result Rec. RPD Limit Limit Batch # 

LCS 1,1 -Dichloroethene (ug/L) <2.00 1 100 121 121 80- 120 - QC01783 

LCS Benzene (ug/L) <2.00 1 100 105 105 77-130 - QC01783 

LCS Trichloroethene (TCE) (ug/L) <2.00 1 100 107 107 83 - 108 - QC01783 

LCS Toluene (ug/L) <2.00 1 100 106 106 85-114 - QC0I783 

LCS Chlorobenzene (ug/L) <2.00 1 100 103 103 87-114 - QC01783 
Spike % %Rec. QC 

Standard Surrogate Dil. Amount Result Rec. Limit Batch # 
LCS Dibromofluoromethane (ug/L) 1 50 52.76 106 72 -128 QC01783 
LCS Toluene-d8 (pg/L) 1 50 48.56 97 91 -107 QC01783 
LCS 4-Bromofluorobenzene (pg/L) 1 50 50.03 100 74-106 QC01783 

LCSD 1,1-Dichloroethene (ug/L) <2.00 1 100 124 124 2 - 0 -20 QC01783 

LCSD 1,1-Dichloroethene (ug/L) <2.00 1 100 124 124 2 - 0-20 QC01783 

LCSD Benzene (ug/L) <2.00 1 100 109 109 4 - 0 -20 QC01783 

LCSD Trichloroethene (TCE) (ug/L) <2.00 1 100 107 107 0 - 0-20 QC01783 

LCSD Toluene (ug/L) <2.00 1 100 107 107 1 - 0-20 QC01783 

LCSD Chlorobenzene (ug/L) <2.00 1 100 106 106 3 - 0-20 QC01783 
Spike % % Rec. QC 

Standard Surrogate Dil. Amount Result Rec. Limit Batch # 
LCSD Dibromofluoromethane (pg/L) 1 50 53.79 108 72- 128 QC01783 
LCSD Toluene-d8 (pg/L) 1 50 49.16 98 91 - 107 QC01783 
LCSD 4-Bromofluorobenzene (pg/L) 

1 
50 49.64 99 74-106 QC01783 

Spike Matrix 
Blank Amount Spike % % Rec. RPD QC 

Param Result Dil . Added Result Rec. RPD Limit Limit Batch # 

LCS Dissolved Calcium (mg/L) <.50 1 1000 1095 110 75 - 125 - QC01712 

LCS Dissolved Magnesium (mg/L) <.50 1 1000 1045 105 75-125 - QC01712 

LCS Dissolved Potassium (mg/L) <.50 1 1000 947 95 75 - 125 - QC01712 

LCS Dissolved Sodium (mg/L) <.50 1 1000 900 90 75 - 125 - QC01712 

LCSD Dissolved Calcium (mg/L) <.50 1 1000 1105 111 1 0-20 QC01712 

LCSD Dissolved Magnesium (mg/L) <.50 1 1000 1043 104 0 - 0 -20 QC01712 

LCSD Dissolved Potassium (mg/L) <.50 1 1000 1078 108 13 - 0 -20 QC01712 

LCSD Dissolved Sodium (mg/L) <50 1 1000 1015 101 12 - 0 -20 QC01712 
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Quality Control Report 
Continuing Calibration Verification Standard 

CCVs CCVs CCVs Percent 
TRUE Found Percent Recovery Date QC Batch 

Standard Param Flag Cone. Cone. Recovery Limits Analyzed # 

CCV 1 Vinyl Chloride (pg/L) 100 115 115 80 - 120 3/29/00 QC01783 
CCV 1 1,1-Dichloroethene (pg/L) 100 111 111 80 - 120 3/29/00 QC01783 
CCV 1 Chloroform (pg/L) 100 107 107 80-120 3/29/00 QC01783 
CCV 1 1,2-Dichloropropane (pg/L) 100 103 103 80-120 3/29/00 QC01783 
CCV 1 Toluene (pg/L) 100 103 103 80- 120 3/29/00 QC01783 
CCV 1 Chlorobenzene (pg/L) 100 106 106 80 - 120 3/29/00 QC01783 
CCV 1 Ethylbenzene (pg/L) 100 105 105 80 -120 3/29/00 QC01783 
CCV 1 Dibromofluoromethane (pg/L) 50 50.59 101 80 - 120 3/29/00 QC01783 
CCV 1 Toluene-d8 (pg/L) 50 49.94 100 80 - 120 3/29/00 QC01783 
CCV 1 4-Bromofluorobenzene (pg/L) 50 51.99 104 80 - 120 3/29/00 QC01783 

CCVs CCVs CCVs Percent 
TRUE Found Percent Recovery Date QC Batch 

Standard Param Flag Cone. Cone. Recovery Limits Analyzed # 

ICV Hydroxide Alkalinity (mg/L as CaCo3) 0 <1.0 0 80 - 120 3/30/00 QC01789 

ICV Carbonate Alkalinity (mg/L as CaCo3) 0 192 0 80 - 120 3/30/00 QC01789 
ICV Bicarbonate Alkalinity (mg/L as CaCo3) 0 23 0 80-120 3/30/00 QC01789 
ICV Total Alkalinity (mg/L as CaCo3) 236 215 91 80 - 120 3/30/00 QC01789 

CCV 1 Hydroxide Alkalinity (mg/L as CaCo3) 0 <1.0 0 80- 120 3/30/00 QC01789 
CCV 1 Carbonate Alkalinity (mg/L as CaCo3) 0 240 0 80- 120 3/30/00 QC01789 
CCV 1 Bicarbonate Alkalinity (mg/L as CaCo3) 0 6 0 80 - 120 3/30/00 QC01789 
CCV 1 Total Alkalinity (mg/L as CaCo3) 236 246 104 80 - 120 3/30/00 QC01789 

CCVs CCVs CCVs Percent 
TRUE Found Percent Recovery Date QC Batch 

Standard Param Flag Cone. Cone. Recovery Limits Analyzed # 

ICV Specific Conductance (uMHOS/cm) 1413 1330 94 80 - 120 3/28/00 QC01752 

CCV 1 Specific Conductance (uMHOS/cm) 1413 1334 94 80 - 120 3/28/00 QC01752 

CCVs CCVs CCVs Percent 
TRUE Found Percent Recovery Date QC Batch 

Standard Param Flag Cone. Cone. Recovery Limits Analyzed # 

ICV Dissolved Calcium (mg/L) 25 24.9 100 75-125 3/27/00 QC01712 

ICV Dissolved Magnesium (mg/L) 25 24.9 100 75-125 3/27/00 QC01712 

ICV Dissolved Potassium (mg/L) 25 24.4 98 75-125 3/27/00 QC01712 

ICV Dissolved Sodium (mg/L) 25 23.5 94 75 - 125 3/27/00 QC01712 

CCV 1 Dissolved Calcium (mg/L) 25 25.4 102 75 - 125 3/27/00 QC01712 

CCV 1 Dissolved Magnesium (mg/L) 25 25.1 100 75 - 125 3/27/00 QC01712 

CCV 1 Dissolved Potassium (mg/L) 25 24.8 99 75 -125 3/27/00 QC01712 

CCV 1 Dissolved Sodium (mg/L) 25 23.9 96 75 - 125 3/27/00 QC01712 
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Quality Control Report 
Continuing Calibration Verification Standard 

Standard Param Flag 

CCVs 
TRUE 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
QC Batch 

# 

ICV CL (mg/L) 12.5 11.55 92 80 - 120 3/23/00 QC01692 
ICV Fluoride (mg/L) 2.5 2.54 102 80 - 120 3/23/00 QC01692 
ICV Nitrate-N (mg/L) 5 4.67 93 80-120 3/23/00 QC01692 
ICV Sulfate (mg/L) 12.5 12.13 97 80- 120 3/23/00 QC01692 

CCV 1 CL (mg/L) 12.5 11.62 93 80 - 120 3/23/00 QC01692 

CCV 1 Fluoride (mg/L) 2.5 2.56 102 80 - 120 3/23/00 QC01692 

CCV 1 Nitrate-N (mg/L) 5 4.70 94 80-120 3/23/00 QC01692 
CCV 1 Sulfate (mg/L) 12.5 12.15 97 80- 120 3/23/00 QC01692 

Standard Param Flag 

CCVs 
TRUE 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 

Date 
Analyzed 

QC Batch 
# 

ICV pH (s.u.) 7 7.0 100 80 - 120 3/23/00 QC01744 

CCV 1 pH (s.u.) 7 7.0 100 80-120 3/23/00 QC01744 

Standard Param Flag 

CCVs 
TRUE 
Cone. 

CCVs 
Found 
Cone. 

CCVs 
Percent 

Recovery 

Percent 
Recovery 

Limits 
Date 

Analyzed 
QC Batch 

# 

ICV Total Dissolved Solids (mg/L) 1000 1018 102 80-120 3/24/00 QC01693 

CCV 1 Total Dissolved Solids (mg/L) 1000 1004 100 80-120 3/24/00 QC01693 
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APR-25-00 TUE 12:34 PM OCD DISTRIST FAX NO. 5057489720 

IN COMING! 

ATTENTION: CoWl\l 0)so/J 
. r . , 

FROM: Jfe"KfcVSfi*U/fc/7 eU 

NUMBER.OF PAGES INCLUDING COVER SHEET: 

OIL CONSERVATION DIVISION 
DISTRICT 0 
ARTESIA, NM 88210 

IF YOU HAVE ANY PROBLEMS WITH THIS TRANSMISSION OR BF YOU DO NOT 
RECEIVE ALL PAGES, PLEASE CALL 505-748-1283. 
FAX NUMBER: (505)748-9720 

8U\ 

HAVE A GREAT DAY! 
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Gum, Tim 

From: 
Sent: 
To: 
Subject: 

Coy Webb[SMTP:coy_webb@nmenv.state.nm.us] 
Thursday, March 16, 2000 3:26 PM 
Gum, Tim 
Malaga Question 

Hi Tim, 

In a recent discussion with a water resources consultant, I was told 
that the town of Malaga was prospecting around for a new municipal well 
for potable water supply. The story goes that they found a rancher 
willing to sell an existing well but water was a little hard and he gave 
them data from a few years back. It looked like it was usable, so the 
town ran some samples but they came back with TDS in the 4000 mg/L range 
intead of the several 100's they expected based on the previous data. 
Well they noticed a deep bine injection well nearby and think that it 
may be pressuring the lower beds and leaking into the potable well 
casing or formation. Could you send me a list of permitted brine 
injection wells in the Malaga vicinty and any deep monitoring data you 
may have? 

Coy D. Webb, P.E. 
New Mexico Environment Department, Construction Programs Bureau 
Phone: (505)827-2812 
Fax: (505) 827-2837 
e-mail: coy_webb@nmenv.state.nm.us 

Page 1 



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

<4 

PL I.D. 907048 

August 19,1999 

Dames & Moore 
6S6S Americas Parkway NE 
Albuquerque, NM 87110 

Project Name/Number: MALAGA WUA 

Attention: Clay Kilmer 

On 07/16/99, Pinnacle Laboratories Inc., (ADHS License No. AZ0592), received a request to 
analyze aqueous samples. The samples were analyzed with EPA methodology or equivalent 
methods. The results of these analyses and the quality control data, which follow each set of 
analyses, are enclosed. 

All analyses were performed by Environmental Services Laboratory, Durham, OR. 

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

KimberlyD. McNeill 
Project Manager General Manager 

MR:jt 

Enclosure 

IMS 0 3 2000 

ENVIRONMENTAL BUREAU 
f L CONSERVATION DIVISION 



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

CLIENT : DAMES & MOORE DATE RECEIVED : 07/16/99 

PROJECT* :(NONE) 
PROJECT NAME : MALAGA WUA REPORT DATE : 08/19/99 

PL ID: 907048 

PINNACLE CLIENT DATE 
H># DESCRIPTION MATRIX COLLECTED 

01 907048-01 72'MWUA AQUEOUS 07/15/99 
02 907048-02 94'MWUA AQUEOUS 07/15/99 
03 907048-03 125'MWUA AQUEOUS 07/15/99 
04 907048-04 169'MWUA AQUEOUS 07/15/99 
05 907048-05 207'MWUA AQUEOUS 07/15/99 

—TOTALS— 

MATRIX #SAMPLES 
AQUEOUS 5 



Environmental Services Laboratory, Inc. E s L 

Kim McNeill 
Pinnacle Laboratories 
2709-D Pan American Fwy NE 
Albuquerque, NM 87107 
TEL: 505-344-3777 
FAX (505)344-4413 

RE: 907048/DM/MalagaWUA Order No.: 9907106 

Dear Kim McNeill, 

Environmental Services Laboratory received 5 samples on 7/20/99 for the analyses presented in 
the following report. 

The Samples were analyzed for the following tests: 
Alkalinity (Alkalinity) 
CHLORIDE (Chloride) 
ICP Metals (ICPMET) 
Sulfate (Sulfate) 
TOTAL DISSOLVED SOLIDS (El60.1) 

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative. Results apply only to the samples 
analyzed. Reproduction of this report is permitted only in its entirety, without the written 
approval from the Laboratory. 

If you have any questions regarding these tests results, please feel free to call. 

August I f , 1999 
/7400SW Upper Booties Ferry Road • Suite 270 • Portland, OR 97224 • (503) 670-8520 

Sincerely, 

KimberlyHiU 
Project Manager 

Technical Review 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 



* 
• • 

Environmental Services Laboratory Date: 17-Aug-99 

CLIENT: Pinnacle Laboratories Client Sample ED: 907048-01 
Lab Order: 9907106 Tag Number: 

Project: 907048/DM/Malaga WUA Collection Date: 7/1S/99 

Lab ID: 9907106-01A Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

TOTAL DISSOLVED SOUDS E16Q.1 Analyst: aid 
Total Dissolved Solids (Residue, 3,300 10 mg/L 1 7/21/99 
Filterable) 

ICP METALS ICPMET Analyst btn 
Hardness 2,300 33 mg/L 1 7/23/99 

Qualifiers: ND - Not Detected at the Reporting Limit 

J - Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* • Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R • RPD outside accepted recovery limits 

E - Value above quantitation range 

I of 5 



• • 

Environmental Services Laboratory Date: 17-Aug-99 

CLIENT: Pinnacle Laboratories Client Sample ID: 907048-02 

Lab Order: 9907106 Tag Number: 

Project: 907048/DM/Malaga WUA Collection Date: 7/1S/99 

Lab ID: 9907106-02A Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 
ALKALINITY ALKALINITY Analyst: aid 

Alkalinity. Total (As CaC03) ISO 5.0 AA mg/L CaC03 1 8/11/99 

CHLORIDE CHLORIDE Analyst: aid 
Chloride 950 250 mg/L 200 8/12/99 

SULFATE SULFATE Analyst: aid 
Sulfate 890 250 mg/L 50 8/12/99 

TOTAL DISSOLVED SOLIDS E160.1 Analyst: sld 
Total Dissolved Solids (Residue, 4,700 10 mg/L 1 7/21/99 
Fflterabie) 

ICP METALS ICPMET Analyst: btn 
Hardness 2.200 33 mg/L 1 7/23/99 
Sodium 410 20 mg/L 1 7/23/99 

Qualifiers: KD - Not Detected at the Reporting Limit 

} • Analyte detected below quantitation limits 

B - Analyte detected in the associated Method Blank 

* • Value exceeds Maximum Contaminant Level 

S • Spike Recovery outside accepted recovery limits 
R - RPD outside accepted recovery limits 
E - Value above quantitation range 

2 of* 



* 
• • 

Environmental Services Laboratory Date: 17-Aug-99 

CLIENT: Pinnacle Laboratories Client Sample ID: 907048-03 
Lab Order: 9907106 Tag Number: 

Project: 907048/DM/Malaga WUA Collection Date: 7/15/99 

Lab ED: 9907106-03A Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

TOTAL DISSOLVED SOUOS E16C.1 Analyst aid 
Total Dissolved Solids {Residue, 4,600 10 mg/L 1 7/21/99 
Filterable) 

ICP METALS ICPMET Analyst: btn 
Hardness 2,300 33 mg/L 1 7/23/99 

Qualifier*: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R - RPD outside accepted recovery limits 

8 - Analyte detected in Ihe associated Method Blank E - Value above quantitation range 

* • Value exceeds Maximum Contaminant Level j 0f<\ 



Environmental Services Laboratory Date: ^-Aug-99 

CLIENT: Pinnacle Laboratories Client Sample ID: 907048-04 

Lab Order: 9907106 Tag Number: 

Project: 907048/DM/Malaga WUA Collection Date: 7/15/99 

Lab ID: 9907106-04A Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

TOTAL DISSOLVED SOLIDS E160.1 Analyst: sld 
Total Dissolved Solids (Residue, 4.300 10 mg/L 1 7/21/99 
Filterable) 

ICP METALS ICPMET Analyst: btn 
Hardness 2.100 33 mg/l 1 7/23/99 

Qualifiers: ND - Not Detected at the Reporting Limit S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below quantitation limits R • RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

* - Value exceeds Maximum Contaminant Level 4 of 5 



Environmental Services Laboratory Date: 17-Aug-99 

CLIENT: Pinnacle Laboratories 
Lab Order: 9907106 
Project: 90704&7DM/Malaga WUA 
Lab ID: 9907106-05A 

Client Sample ID: 907048-05 
Tag Number: 

Collection Date: 7/15/99 
Matrix: AQUEOUS 

Analyses Result Limit Qual Units DF Date Analyzed 

TOTAL DISSOLVED SOUDS 
Total Dissolved Solids (Residue, 
Filterable) 

ICP METALS 
Hardness 

E160.1 
4,500 10 mg/L 

ICPMET 
2.200 33 mg/L 

Analyst: aid 
7/21/99 

Analyst: btn 
7/23/99 

Qualifiers: ND - Not Detected at the Reporting limit 

J - Analyse detected below quantitation limits 

B • Analyte detected in the associated Method Blank 

* • Value exceeds Maximum Contaminant Level 

S - Spike Recovery outside accepted recovery limits 

R • RPD outside accepted recovery limits 

E - Value above quantitation range 
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I DAMES & MOORE 
A DAMES 4 MOORE GROUP COMPANY 

f-flvirontl 
§il eortsertf__8R: 

August 25,1999 

Ms. Adrienne Widmer 
Molzen-Corbin & Associates 
800 S. Telshor Blvd 
Ste200 
Las Cruces, NM 88011 

Two Park Square 
6565 Americas Parkway, N.E. 
Suite 610 
Albuquerque, New Mexico 87110 
505 884 2611 Tel 
505 888 1930 Fax 

RE: Results of water quality and well integrity investigation, Malaga 
MDWC&SWA Well C-231-S 

Dear Ms. Widmer: 

I am transmitting this letter to summarize the results of our investigations of the above 
referenced well. The work described herein was performed in accordance with a 
workplan which was transmitted to Molzen-Corbin and approved by M. Jerry Paz on July 
6, 1999. The scope of work included performing a down-hole video survey of the well to 
investigate the condition of the well. A series of water samples were also collected from 
the well to determine the quality of water that might be produced from one or more of the 
perforated zones in the well casing. 

The video well logging was performed on July 15, 1999 by Mr. Tom Coneway of Video 
Surveys Company in Hereford, Texas. The video log indicated that the well casing 
appears to be structurally sound; however many of the perforations in the casing appear 
to be occluded by mineral growth or by rust accumulation. The static water level in the 
well was approximately 65 feet below land surface; this is considerably deeper than the 6 
foot depth reported by the driller on the State Engineer Office (SEO) Well Record upon 
completion of the well in 1976. The video survey also indicated the well depth was 218 
feet; depth reported on the Well Record was 253 feet. Copies of Mr. Coneway's written 
notes and a videotape of the survey are included with this submittal. 

After completing the video logging, I collected discrete interval water samples from the 
well within screened zones at depths of 72', 94', 125', 169' and 207'. The samples were 
submitted to Pinnacle Laboratories in Albuquerque, NM and analyzed for Total 
Dissolved Solids (TDS) and Hardness. The sample from 94' was also analyzed for 
Chloride, Sulfate and Alkalinity. The results of the analyses indicate that the water is 
highly mineralized and exceeds drinking water standards for all analytes examined. The 
water in this well is unsuitable for residential use. 

Offices Woridwide 



DAMES & MOORE 
WHl-K A DAMES & MOORE GROUP COMPANY 

A. Widmer 
August 25, 1999 
Page 2 of 3 

You provided me with a copy of a laboratory report from National Testing Laboratories, 
Inc., Cleveland Ohio of analyses on a water sample collected from the well in June 1993 
by Mr. A.C. Burkham. This report indicated that the well water was fairly mineralized, 
containing elevated levels of hardness and TDS. The samples I collected from the well 
last month contained much higher levels of several dissolved minerals. A comparison of 
the two analyses is presented in the table below. Copies of the 1993 and 1999 laboratory 
reports are included with this submittal. 

Analyte 6/15/93 Sample 7/15/99 (94 ft) Sample 
concentration mg/l concentration mg/l 

Alkalinity 145 150 
Chloride 46 950 
Sulfate 88 890 
Total Dissolved Solids 1085 4700 
Hardness 1675 2200 

I called Mr. Mike Stapelton of the State Engineer Office in Roswell on August 12 to 
discuss the water quality problems we discovered and to discuss the possibility of moving 
the Malaga MDWC&SWA water rights from Well C-231-S to another location. Mr. 
Stapelton informed me that the State Engineer Office issued an Administrative Order 
(Order 143) in 1993 that could have resulted in degraded groundwater quality in the area. 
Order 143 prohibits fanners from pumping irrigation wells unless there is insufficient 
water in the irrigation canal system to water crops. Mr. Stapelton indicated that there is 
speculation that this order could cause levels of dissolved solids in ground water in the 
area to rise; he also indicated that water users in the vicinity of Loving have complained 
of rising salt levels in ground water in the area. 

I have not researched water quality trends in the area; however I am skeptical that 
changes in irrigation practices alone could cause such a dramatic increase in salinity in 
such a short period of time. Assuming that both of the laboratory analyses were 
performed on water that came from the same well, I conclude that the degradation of 
water quality in Well C-231-S has been nothing short of spectacular. 

Mr. Vasquez has indicated that an oilfield brine injection well is located approximately 
1200 feet to the north of Well C-231-S. Oilfield brines are typically very high in 
dissolved chlorides and sulfates. Due to the precipitous rise in these two analytes in Well 
C-231-S, the nearby injection well is suspected as a potential source of brine 
contamination at the site. I suggest that you or a representative of the Malaga cooperative 
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A. Widmer 
August 25. 1999 
Page 3 of 3 

contact the New Mexico Oil Conservation Division and inform them that there may be a 
problem with the injection well. 

We recommend that the Malaga MDWC&SWA sever their water rights from Well C-
231-S and move them to another location where water quality can be shown to be 
acceptable for residential supply. Mr. Stapelton informed me that Order 143 does not 
affect public water supply wells in the area and that moving the water rights would not be 
opposed by the State Engineer Office. The move would require a demonstration that 
other water rights owners would not be impaired at any "move to" location that the 
Malaga MDWC&SWA would select. 

I regret that the water quality investigation has resulted in the discovery of such poor 
water quality at Well C-231-S; however it is fortunate that this information was obtained 
before significant efforts were expended to extend infrastructure to the well. I hope that 
the information contained in this submittal is adequate for your needs. If you have any 
questions, please do not hesitate to contact me directly. Dames & Moore appreciates the 
opportunity to assist Molzen-Corbin with this project. 

Sincerely, 
Dames & Moore 

L. Clay Kilmer 
Sr. Hydrogeologist, CGWP 

Offices Worldwide 



WELL SURVEYS COMPANY 
P.O. Box 805 

Hereford, TX 79045 

CIQSEP CIRCUIT TV PATA SHEET 
CUSTOMER: Malaga Water Users Association 
AREA: SE of Carlsbad, NM DATE: July 15,1999 
WELL NO: S.W.L 65' DEPTH of WELL: 253' 
DEPTH OF SURVEY: 218' 
DEPTH & KIND OF PERFS.: 67'-72\ 92'-96\ 112'-138', 160'-178\ 195'-245' Torch Cut 
LOCATION: 23S. 27E. Sec. 13.4441 Eddy County Permit # C-231-S 
REMARKS: 16" Casing 0'-209' 14" 209'-TD 

m ft REMARKS 
Weld 
SWL, little hazy 
Torch cut Perfs. 6 row 3/8" wide, clean 
Piece of black tape 
Torch cut slots 
Torch cut slots, little more plugging 
Heavy buildup 
See a few open slots 
Casing cleaner 
Side view, about 1/2 of slots plugged with rust 
Piece of rusted cable which was attached to pump 
Side view, slots plugged solid 
Casing reduction to 14", slight ledge, debris 
TD 

This survey was being made to inspect the overall con 
water district had recently purchased this well & was curk 
it. The water was a little hazy throughout the survey. In 
good & we didn't see any obvious holes or breaks. The 
perforations in 5 different areas. The upper perfs. were 
we went, the more plugging we noted. It was difficult to 
bottom part of the well. 

iltion of the casing. The 
us as to the condition of 
General, the casing looked 

l|>g showed torch cut 
f< Irly clean, but the deeper 
sue any open perfs. in the 



0 6 / 1 5 / 9 3 

- HbCElVEO | jt • "E COMPLETED SAMPLE CODE 

| 0 7 / 0 H / 9 3 9 5 4 1 2 6 7 

CUSTOMER AOOflESS 

A C DURKHAM 
134 NYMEYER 
LOVING, NM 0 0 2 5 6 

DEALER ADDRESS 

TME WATER WORKG 
313 G. CANAL 
CARLGDAD, NM 0 0 2 2 0 

/L* 

NATIONAL 
TBsma 

LAOOMrVftf£S MX. 

DRINKM£c E i V E WATER P K C

0

t I L 

ANALYSIS' 
RESULT^~«KS„ 

NOTE: "*" indicates that the MCL (Maximum Contaminant Level) has been 
exceeded, or in the case of pH is either too high OR too low. 

"ND" indicates that none of this contaminant has been detected 
at or above our detection level. 

"**" Result may be invalid due to lack of "Time Collected" 
or because the sample has exceeded the 30-hour time frame. 

"DO" Oacteria destroyed due to lack of collection information or 
because the sample has exceeded the 48-hour time frame. 

TNTC - Too Numerous To Count NDG-No Bacteria-Submitted 

Analys i s performed ! MCL JDetect ion} Level 
• 
i ( m g / l ) i Level ! Detected 

M i c r o b i o l o g i c a l ; 

To t a l c o l i f o r m (organism/iOOml) 0 0 .0 BO 

Inorgan ic chemicals - meta ls : 

Aluminum 0 .2 0 . 1 ND 
Arsenic 0.05 0.010 ND 
Qarium 2 .0 0.30 "ND 
Cadmium 0.005 0.002 ND 
Chromium O . i 0.004 ND 
Copper i . 3 0.004 ND 
I r o n 0.3 0.020 ND 
Lead 0.015 0.002 ND 
Manganese 0.05 0.004 ND 
Mercury 0.002 0.001 • ND 
N i c k e l 0 . 1 0.02 ND 
Selenium 0.05 0.002 ND 
S i l v e r 0 . 1 0.002 ND 
Sodium 1.0 190 
Zinc 5.0 0.004 ND 

Inorganic chemicals - other, and physical factors: 



Alkalinity (Total as CaCOZ) 10.0 14b 
Chloride ^fc 250 5.0 46 
Fluoride 4.0 w 0.5 ND 
Nitrate as N 10 . 0.5 4.2 
Nitrite as N 1.0 0.5 ND* 
Sulfate 250 5.0 88 
Hardness (suggested limit = 100) 10.0 1675* 
pH (Standard Units) 6.5-8 .5 — — _ 7.9 
Total Dissolved Solids 500 20.0 1085* 
Turbidity (Turbidity Units) 1.0 0.1 0.1 

Organic chemicals - trinalomethanes: 

Bromoform — 0.004 ND 
Bromodichloromethane 0.002 ND 
Chloroform — 0.002 ND 
Dibromochloromethane "- 0.004 ND 
Total THMs (sum of four above) 0.1 0.002 ND 

Organic chemicals - volatiles: 

Benzene 
Vinyl Chloride 
Carbon Tetrachloride 
1,2-Dichloroethane 

0.005 0.001 ND 
0.002 0.001 ND 
0.005 0.001 ND 
0.005 0.001 ND 



o 

Analysis performed 
page 2. 

Trichloroethylene 
1,4-Dichlorobenzene 
1tl-Dichloroethylene 
1,1,1,-Trichloroethane 
Bromobenzene 
Bromomethane 
Chlorobenzene 
Chloroethane 
Chloromethane 
2-Dichlorotoluene 
4-Dichlorotoluene 
Oibromochloropropane (DBCP) 
Oibromomethane 
1.2- Dichlorobenzene 
1.3- 0ichlorobenzene 
Dichlorodifluoromethane 
1.1- Dichloroethane 
Trans-1,2-0ichloroethylene 
cis-1,2-Dichloroethylene 
Dichloromethane 
1.2- Dichloropropane 
trans-1,3-Dichloropropene 
1-3-Dichloropropene 
2.2- Dichloropropane 
1,1-Dichloropropene 
1.3- Dichloropropane 
Ethylbenzene 
Ethylenedibronide (EDB) 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene (PCE) 
1.2.3- Trichlorobenzene 
1.2.4- Trichlorobenzene 
1.1.2- Trichloroethane 
Trichlorofluoromethane 
1.2.3- Trichloropropane 
Toluene 
Xylene 

Sa^p le code: 9541267 
MCL 'Detection ! Level 
(mg/l) ! Level .Detected 

0.005 0.001 ND 
0.075 0.001 ND 
0.007 0.001 ND 
0.20 0.001 ND 
— - 0.002 ND 

0.002 ND 
0.1 0.001 ND 
- — _ 0.002 ND 

0.002 ND 
— - 0.001 ND 
--- 0.001 ND 

0.001 ND 
0.002 ND 

0.6 0.001 ND 
0.001 ND 

--- 0.002 ND 
— - 0.002 ND 
0.1 0.002 ND 
0.07 0.002 ND 
0.005 0.002 ND 
0.005 0.002 ND 

0.002 ND 
0.002 ND 

--- 0.002 ND 
0.002 ND 
0.002 ND 

0.7 0.001 ND 
0.001 ND 

0.1 0.001 ND 
0.002 ND 

--- 0.002 ND 
0.005 0.002 NO 

0.002 ND 
0.002 ND 

0.005 0.002 ND 
--- 0.002 ND 

0.002 ND 
1.0 0.001 ND 
10 0.001 . ND 

/ certify that the analyses performed for mis report me accurate, and that the laboratory tests were conducted 
by methods approved by the U.S. Environmental Protection Agency or variations of these EPA methods. 
Vtese test resultf are intended to be used for informational purposes only and may not be used for regulatory 
compliance^ 
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1 

ell was drilled under Permit No 
/AAJ 

section I. 
Owner of well Raymond fi, Rogers 
Street or Post Office Address *»t. 1, Box 264 

^ City and State C a r l s b a d . n.m. 

1 
I 
1 

STATE ENCINEER OFFICE 

WELL RECORD 

Section !. GENERAL INFORMATION 

Krriltd Juat lt»3 

fJLLD LYO. LOG 

Owner's Well No. 

___________ and ia located ia the: 

• • J S L - »-^-W_af i_K_S£_j 4 ofSect te«__J y 2_-Township , 

b. Tract No. of Mac No. 0 f 

Range 271S -N.MJ>.M 

c. Lot No.. . of Block No. 
Subdivision, recorded in. 

.of the. 
. County. 

d. 
•the. 

. feet, Y- . feet, N.M. Coordinate System. .Zone in 
.Grant 

ml) DrUlingContractor HnWarH r u - T B r 

P r i j o l a t i t . , Car l sbad 

. License No.. W>-24 

Depth to water upon completion of well. 

j | Depth 
i From 

in Feet 
To 

Thickness 
in Feet Description of Water-Bearing Formation 

Estimated Yield 
(gallons par minute) 

i 

1 67 
72 5 ' Conglomerate 

L 92 96 4 Conglomerate 

1 112 138 26 Confflomerate ct Gravel 
f 160 178 18 j Conglomerate ft Grave l 

I 
1 
1 
I 
I 



• • • i 

Diameter 
(inches) 

Pounds 
per Toot 

Threads ••V Depth in Feet Length 
(reet) 

( |^e of Shoe Perforations Diameter 
(inches) 

Pounds 
per Toot per in. Wr Ton * Bottom 

Length 
(reet) 

( |^e of Shoe 
From To 

16 42 Ve Ld 0 -218 218 None a t eac 

14 50 Weld 214 *253 39 None water s t r a t a 

• 

Depth in Feel Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

/T**tethod of Placement 
en —i From To 

Hole 
Diameter 

Sacks 
of Mud 

Cubic Feet 
of Cement 

/T**tethod of Placement 
en —i 

• i 

9 .... S i |N» 

• _J —^ ™ n 
Section 5. PLUGGING RECORD 

TO 
SE O 

'tugging Contractor 
tddreis — 

IN* 

< I lugging Method — 
Date Well Phigg«L 
1'lugging approved by: 

I 
1 
( 

I 
I 
I 

State Engineer Representative 

No. 
Depth inject Cubic Feet 

of Cement No. Top Bottom 
Cubic Feet 
of Cement 

I 
2 
3 
4 > 

tr 

Date Received 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad-

it- J - e * . 

FWL FSL. 

Location No. 

I 
I 
I 
I 



I 
I 
I 
I 
1 
I 
1 
i 
i 
I 
1 

DeptJ 
! From 

i in Feet 
To 

1 -1 
Thickness 
in Feet 

Color and Type of MaternrEncountered 

1 " 
0 3 3 Topsoil 

. 3 17 14 Clev-jfray 

17 18 1 Cong.-br. 

18 67 49 Clav-red. crav 

67 72 5 Cone.-br 

72 92 20 Clav-red 

92 96 4 Congf.-br 

96 112 16 Clay-red, gray 

112 ' 138 26 Cong., (rrarel-br 

138 160 22 Clay-red 

160 178 18 Cong., Gravel-gray, br 

178 195 17 Clay-red 

195 217 22 Cong., Gravel-gray, br . • "• 

217 219 2 Clay-red ' . . . . . 

219 225 6 Con*., Gravel-gray, br 

225 228 3 Ulsrv-vellow 

228 245 17 • Lime-vellov 

245 251 6 S h a l e - r e d I 

251 2 

• 4 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

Section 2 cont'd 

From 
195 
219 
228 

To 
217 
225 
245 

Thickness 
22 
6 
17 

Formation 
Cong., Gravel 
Cong,, Gravel 
Lirao 



1 . — — 

* • 

• 1 '• • 

t 

Section 7. REMARKS AND ADDITIONAL INFORMATION 

Section 2 cont'd 

From 
195 
219 
228 

To 
217 
225 
245 

Thickness 
22 
6 
17 

Formation 
Cong., Gravel 
Cong., Gravel 
Lime 

Total est. yeild - 2000 to2500 
gal. per min. 

jj,e underji,n,d hereby certifies th.t. to tne'besttf hi. knowledge ind belief, th. foregoing is . true ind correct record of the .bove-

described hole. i ' Q 

Driller 

INSTRUCTIONS: Thi. fo- »ld be executed in triplic.te, prefersbly typewritten, end submitted . ^ r l e l e district of ce 
Lnle SUte Engineer. All ..on,, except Section 5. shell be .nswered es completely ,nd eccurele, . porfble when eny wdl ,s 
M M retired « deepened. When this form U used ss . plugging record, only Section «(.) end Section 5 need be completed. 
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TO: 
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-s- COVER PAGE s s s 

FROM: m HPr̂  a ^ 

FAX: 585-745-2913 
TEL: 505-745-2913 

0 PAGE[S3 TO FOLLOW 

COMMENT: 

CA// /»«• ^ od/ 
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I DAMES & MOORE 
IdifjUJ-J A DAMES A MOORE GROUP COMPANy 

August 25,1999 

Ms. Adrienne Widmer 
Molzen-Corbin & Associates 
gOO S.TeishorBlvd 
Ste 200 
Las Cruces, NM 88011 

MALAGA MDWC ̂̂WA PAGE 02 

Two Park Square 
6565 Americas Parkway, N E. 
Suite 610 
Albuquerque, New Mexico 871 UJ 
505 884 2611 Tel 
505 888 1930 Fax 

RE: Results of water quality and well integrity investigation, Malaga 
MDWC&SWA Well C-231-S 

Dear Ms. Widmer: 

I am transmitting this letter to summarize the results of our investigations of the above 
referenced well. The work described herein was performed in accordance with a 
workplan which was transmitted to Molzen-Corbin and approved by M. Jerry Paz on July 
6,1999. The scope of work included performing a down-hole video survey of the well to 
investigate the condition of the well. A series of water samples were also collected from 
the well to determine the quality of water that might be produced from one or more of the 
perforated zones in the well casing. 

The video well logging was performed on July 15, 1999 by Mr. Tom Coneway of Video 
Surveys Company in Hereford, Texas. The video log indicated that the well casing 
appears to be structurally sound; however many of the perforations in the casing appear 
to be occluded by mineral growth or by rust accumulation. The static water level in the 
well was approximately 65 feet below land surface; this is considerably deeper than the 6 
foot depth reported by the driller on the State Engineer Office (SEO) Well Record upon 
completion of the well in 1976. The video survey also indicated the well depth was 218 
feet; depth reported on the Well Record was 253 feet. Copies of Mr. Coneway's written 
notes and a videotape of the survey are included with this submittal. 

After completing the video logging, I collected discrete interval water samples from the 
well within screened zones at depths of 72', 94', 125', 169' and 207'. The samples were 
submitted to Pinnacle Laboratories in Albuquerque, NM and analyzed for Total 
Dissolved Solids (TDS) and Hardness. The sample from 94' was also analyzed for 
Chloride, Sulfate and Alkalinity. The results of the analyses indicate that the water is 
highly mineralized and exceeds drinking water standards for all analytes examined. The 
water in this well is unsuitable for residential use. 

Offices Worldwide 
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DAMES & MOORE 
kkiirowat A DAMES & MOORE GROUP COMPANy 

A. Widmer 
August 25, 1999 
Page 2 of 3 

You provided me with a copy of a laboratory report from National Testing Laboratories, 
Inc., Cleveland Ohio of analyses on a water sample collected from the well in June 1993 
by Mr. A.C. Burkham. This report indicated that the well water was fairly mineralized, 
containing elevated levels of hardness and TDS. The samples I collected from the well 
last month contained much higher levels of several dissolved minerals. A comparison of 
the two analyses is presented in the table below. Copies of the 1993 and 1999 laboratory 
reports are included with this submittal. 

Analyte 6/15/93 Sample 
concentration mg/l 

7/15/99 (94 ft) Sample 
concentration mg/I 

Alkalinity 145 150 
Chloride 46 950 
Sulfate 88 890 
Total Dissolved Solids 1085 4700 
Hardness 1675 2200 

I called Mr. Mike Stapelton of the State Engineer Office in Roswell on August 12 to 
discuss the water quality problems we discovered and to discuss the possibility of moving 
the Malaga MDWC&SWA water rights from Well C-231-S to another location. Mr. 
Stapelton informed me that the State Engineer Office issued an Administrative Order 
(Order 143) in 1993 that could have resulted in degraded groundwater quality in the area. 
Order 143 prohibits farmers from pumping irrigation wells unless there is insufficient 
water in the irrigation canal system to water crops. Mr. Stapelton indicated that there is 
speculation that this order could cause levels of dissolved solids in ground water in the 
area to rise; he also indicated that water users in the vicinity of Loving have complained 
of rising salt levels in ground water in the area. 

I have not researched water quality trends in the area; however I am skeptical that 
changes in irrigation practices alone could cause such a dramatic increase in salinity in 
such a short period of time. Assuming that both of the laboratory analyses were 
performed on water that came from the same well, I conclude that the degradation of 
water quality in Well C-231-S has been nothing short of spectacular. 

Mr. Vasquez has indicated that an oilfield brine injection well is located approximately 
1200 feet to the north of Well C-231-S. Oilfield brines are typically very high in 
dissolved chlorides and sulfates. Due to the precipitous rise in these two analytes in Well 
C-231-S, the nearby injection well is suspected as a potential source of brine 
contamination at the site. I suggest that you or a representative of the Malaga cooperative 

Offices Woffdwde 
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2r DAMES & MOORE 
tL&iS&Ii A OA.MES1 MOORE GROUP COMPANy 

A. Widmer 
August 25. 1999 
Page 3 of3 

contact the New Mexico Oii Conservation Division and inform them that there may be a 
problem with the injection well. 

We recommend that the Malaga MDWC&SWA sever their water rights from Well C-
231-S and move them to another location where water quality can be shown to be 
acceptable for residential supply. Mr. Stapelton informed me that Order 143 does not 
affect public water supply wells in the area and that moving the water rights would not be 
opposed by the State Engineer Office. The move would require a demonstration that 
other water rights owners would not be impaired at any "move to" location that the 
Malaga MDWC&SWA would select. 

I regret that the water quality investigation has resulted in the discovery of such poor 
water quality at Well C-231-S; however it is fortunate that this information was obtained 
before significant efforts were expended to extend infrastructure to the well. I hope that 
the information contained in this submittal is adequate for your needs. If you have any 
questions, please do not hesitate to contact me directly. Dames & Moore appreciates the 
opportunity to assist Molzen-Corbin with this project. 

Sincerely, 
Dames & Moore 

L. Clay Kilmer 
Sr. Hydrogeologist, CGWP 

Offices Worldivde 
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COPY 

I D : 5 0 5 5 2 2 7 8 S 4 P A G E 
Heviivo June i « n 

STATE ENGINEER OFFICE 

WELL RECORD 

Section 1. OBNBRAL INFORMATION 

(A) Owner of well Haympna B , »Oftern 

City and State. 
Street or Foit Office Address—J]^' 1 t B o X - 4 & 4 

Carlsbad, n.m. 

FILLD UriCU. LOG 

Owner's Well N o . C * , ,331-S 

88220 

W«ll WM drilled under Permit No Pr:23j,-g - »"d Uloceted In the: 
AAA/ 

... W S£ * « J 4 o f Sectlon.-..i3 Township 2M Range~2JJL .N.M.P.M. 

b. Tract No.- . of Map No.. of the. 

c. Lot No. . of Block No.. .of the. 
Subdivision, recorded In. . County. 

d. X- . 
' Ihe. 

feet, Y- , feet, N.M. Coordinate System. . Zone in 
_ Grant. 

(D) Drilling Contractor IlnWftrfi ILHBI] flr . Llcenie No.. 
TO-24 

Address „ 
F r i j o l e ttt., Carlsbad 

Dtillini Began l / l / 7 6 , , Completed • 
_ Type tooli 

F.levation of land surface or at, well is ft. Total depth of well 

Stee of hole Ih . , . in. 

253 

Completed well |» • shallow • artesian, Depth to water upon completion of well. 

Section 2. PRINCIPAL WATER-BEARING STRATA 

6 

ft. 

ft, 

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) 

67 72 5 ' Conglomerate 

92 96 4 Conglomerate 

112 138 26 Conglomerate « Gravel 

160 178 18 Conglomerate & Gravel 

Section 3; RECORD OF CASING 
Diameter 
(inches) 

Pounds 
per foot 

Threads 
per In. 

Depth In Feet Length 
(feet) 1 Type of Shoe Perforations Diameter 

(inches) 
Pounds 
per foot 

Threads 
per In. Top ' Bottom 

Length 
(feet) 1 Type of Shoe 

From To 

16 42 We Ld 0 -218 218 None a t eao h 

14 50 V/eld 214 *253 39 None wate r s t r a t a 
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Depth in Fee I 
To 

Date Received 

ID= 5 0 5 5 2 2 7 8 B 4 PAGE 

in A. RECORD-OF MUDDING AND CEMEN1 
Hole 

Diameter 
Seeks 

of Mud 
Cubic Feet 
of Cement ^ l̂ethod of Placement 

_1- ca-

rn>. 

C O 

tn 
ro •a: 

•rrr- -re-

Section 5. PLUOGING RECORD c n 

nuaaJMi v-"»n»v»ui 
No. Depth IffVeet Cubic Feet 

Plugging Method , . ' 
No. Top Bottom of Cement 

Dare Well Plugged „ • 1 
Plugging approved by: . . . 2 Plugging approved by: . . . 

3 
State Engineer Representative 4 

File No.. 

FOR USE OF STATE ENGINEER ONLY 

Quad, ,„ FWL FSL 

Use. „ Location No. 
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ID= 5 0 S S 2 2 7 8 8 4 PAGE 

Section 6. LOO OF HOLE 
Depth 

From 
Ih Feet 

To 
Thickness 

in Feet Color end Type of Mtterii! Encountered 

0 3 3 Top-oil 

3 17 14 Clay-gray 

IT 18 1 C o n f f . - b r . 

18 67 49 Clay-rod. qray 

*7-„ 72 5 Con_».~br 

72 92 20 Clay-red 

92 96 4 Co>_g_lr
Dr 

96 112 16 Clay-red, gray 

112 1 138 26 Cong., Gravei-br 

138 >' 160 22 Clay-red 

160 178 18 Cong., Gravel-stray, br 

178 195 17 Clay-red 

195 217 22 ! ; Cong., Orarel-Kray, br . ' •"* 

217 " 219 • 2 i" '' Clay-rdd " I "•• 

219 225 6 Con*., Grave1-Hray, br 

225 228 3 
r 

Clpy-yellov 

228 245 .1.7. 
245 _2.SA-.__ 6, SJ_ale-r_d • - ) 

251 _.253„. 2 

• i 
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Section 7. REMARKS AND ADDITIONAL INFORMATION 

S e c t i o n 2 cont 'd 

From 
195 
219 
228 

To 
2J.7 
225 
245 

Thickness Formation 
22 Cong., Gravel 
6 Cong,, Gravel 
17 Lime • 

Total est. yeild - 2000 to2500 
gal, per min. 

ne undefined hereby certifle. th.t, to tHe beat of hi. knowledge .nd belle., th. foregoing i.. true end correct record of the ebove-

devcrioed hole. • - ' . « ' Q 

ao 0 limrunlm^ Driller 

INSTRUCTIONS: Thi, f«r Suld be executed In triplicate, prefer.bly typewritten, end submitted . oppronrlale district of ce 
tJ »M S 5 t o « All .ton, e«ep« Section 5, .hell be enawered as comply end s.curete, . possible when sny well U 
d lied r p-lred or deepened. When thi. form I, used u a plugging record, only Section end Section 5 need be completed. 
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DATE COLLECTED DATE RECEIVEQ*tf> " COMPLETED SAMPLE CODE 

0 C / 2 5 / 9 3 | 0 7 / 0 8 / 9 3 9541267 

I D : 5 0 5 5 2 2 7 8 8 4 

LSI 
P A G E B 

CUSTOMER A D i m ESS 

A C BURKHAM 
134 NYMCYCR 
LOVING, NM •0256-

' f l 

•I" / NAT/ONAL 

1 m f Ctovetoirt OH44/43 
//P/4/44MS& 

DEALER AUOHESS 

TNE WATER WORKS 

CARLSBAD, NM 80220 

DRINKING 
WATER 
ANALYSIS 
RESULTS 

NOTE: "*" indicates that the MCL (Maximum Contaminant Level) has been 
exceeded, or i n the case of pH i s either too high OR too low. 
indicates that none of t h i s contaminant has been detected 
at or above our datection l e v e l . 
Result may be i n v a l i d due to lack of "Time Collected" 
or because the sample has exceeded the 30-hour time frame. 

"OD" Bacteria destroyed due to lack of c o l l e c t i o n information or 
because the sample has exceeded the 40 hour time frame. 

TNTC Too Numerous TQ Count NGS-No Bacteria Submitted 

ND 

A n a l y s i s p e r f o r m e d | MCL I D e t e c t i o n Leve 
i ( m g / l ) 1 L e v e l De tec 

M i c r o b i o l o g i c a l : 

T o t a l c o l i f o r m ( o r g a n i s m / l O O m l ) 0 0 . 0 BD 

I n o r g a n i c c h e m i c a l s - m e t a l s ; 

A luminum 0 , 2 0 . 1 ND 
A r s e n i c 0 . 0 5 0 . 0 1 0 ND 
Ba r i um 2 . 0 0 . 3 0 NO 
Cadmium 0 .005 0 . 0 0 2 ND 
Chromium 0 . 1 0 .004 ND 
Copper 1.3 0 .004 ND 
I r o n 0 . 3 0 . 0 2 0 ND 
Lead 0 .015 0 . 0 0 2 ND 
Manganese 0 . 0 3 ' 0 . 0 0 4 ND 
M e r c u r y 0 .002 0 . 0 0 1 ND 
N i c k e l 0 . 1 0 . 0 2 ND 
S e l e n i u m 0 .05 0 . 0 0 2 ND 
S i l v e r 0 . 1 0 . 0 0 2 ND 
Sodium 1.0 190 
7 i nr~ - n 
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Inorganic chemicals - other, and physical factors; 

A l k a l i n i t y ( T o t a l as CaC03) 10.0 145 
Chloride 230 5.0 46 
Fl u o r i d e 4.0 0.5 ND 
N i t r a t e as N 10 0.5 4.2 

ND' N i t r i t e as N 1.0 0.5 
4.2 
ND' 

S u l f a t e 250 5.0 80 
Hardness (suggested l i m i t = 100) 10.0 1675* 
ptl (Standard U n i t s ) 6.5-8 5 - 7-9 
To t a l Dissolved S o l i d s 500 20.0 1085* 
T u r b i d i t y ( T u r b i d i t y U n i t s ) 1.0 0.1 0.1 

Organic chemicals - trihalomethanes: 

Oramoform 
Bromodichloromethane 
Chloroform 
Dibromochloromethan© 
Total THMs (sum of four above) 

_ . . „ ~ 0-004 ND 
0.002 ND 
0.002 ND 
0.004 ND 

0.1 0.002 ND 

0.005 0.001 ND 
0.002 0.001 ND 
0.005 0.001 ND 
o. oou ML1 

Organic chemicals - volatiles; 

•enzene 
Vinyl Chloride 
Carbon Tetrachloride 
1,2 Dichloroethane 



AUG-23-99 1 6 = 2 7 FROM= 

page 
Analysis performed 

Trichloroethylene 
1,4 Dichlorobenzene 
1.1 Dichloroethylene 
1,1,1, Trichloroethane 
D romobenzane 
Dromomethane 
Chlorobenzene 
Chloroethane 
Chloromethane 
2 Dichlorotoluene 
4 Dichlorotoluene 
Dibromochloropropane (DDCP) 
Dibromomethane 
1.2 Dichlorobenzene 
1.3 Dichlorobenzene 
Dichlorodifluoromethane 
1.1 Dichloroethane 
Trans-1,2 Dichloroethylene 
c i s 1„2 Dichloroethylene 
DichloromethanB 
1.2 Dichloropropane 
trans 1,3' Dichloropropene 
1 3 Dichloropropene 
2.2 Dichloropropane 
1,1 Dichloropropene 
1.3 Dichloropropane 
ethylbenzene 
Ethylenedibromide (EDO) 
Gtyrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2 -Tetrachloroethane 
Tetrachloroethylene (PCE) 
1.2.3 Trichlorobenzene 
1.2.4 Trichlorobenzene 
1.1.2 Trichloroethane 
Trichlorofluoromethane 
1.2.3 Trichloropropane 
Toluene 
Xylene 

I D : 5 0 5 5 2 2 7 B B 4 PAGE B 

2. Sample code: 9541267 
J MCL [Detection! Level 
(mg/l) ! Level [Detec 

0.005 0.001 ND 
0.075 0.001 ND 
0.007 0.001 ND 
0.20 0.001 ND 

0.002 ND 
0.002 ND 

0.1 0.001 ND 
0.002 ND 
0.002 ND 
0.001 ND 
0.001 ND 
0.001 ND 
0.002 ND 

0.6 0.001 ND 
0.001 ND 
0.002 ND 
0.002 ND 

0.1 0.002 ND 
0.07 0.002 ND 
0.005 0,002 ND 
0.005 0.002 ND 

0.002 ND 
0.002 ND 
0.002 ND 
0.002 ND 
0.002 ND 

0.7 0.001 ND 
0.001 ND 

0.1 0.001 ND 
0.002 ND 
0.002 ND 

0.005 0.002 ND 
0.002 ND 
0.002 ND 

0.005 0.002 ND 
0.002 ND 
0.002 ND 

1.0 0.001 • ND 
10 0.001 ND 

/ certify that the analyses performed for this report are accurate, and that the laboratory tests were conducted 
by methods approved by the U.S, Environmental Protection Agency or variations of these EPA methods. 
These test rtsultf are intended to be used for informational purposes only and may not be used for regulatory 
compliance). 

REV. MS 
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2709-D Pun American Freewwy NE 
Albuqumqtie, Now Mexioo 87107 
Phone (506) 344-3777 
F*X (505) 944*4413 

PL ID. 907048 

August 19,1999 

Dunnes & Moore 
6365 Americas Parkway NE 
Albuquerque, NM 87110 

Project NrnMs/Nurobcr. MALAGA W A 

Attention Clay Kilmer 

On 07/16/99, Pitmaefe Laboratories Inc., (ADHS License No. AZ0592), reccrvtsd a request to 
aonlyzB *q«eo*§ samples. The sanjpks we** tmtyncd with EPA inethodofogy or equivalent 
methods. The results of these analyses awl tbe CfwBty control data, which follow each set of 
analyses, are enclosed. 

All analyses were performed by Ein^ntiimtal Services laboratory, Durham, OR. 

If you have tray questions or comments, pie**; do mot hesitate to contact vs at (505) 344*3777. 

KJnrberryD. McNeill 
Project Manager General Manager 

Mfcjt 

Enclosure 
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/7400SW Upptr Boom Firry Road • Sails 270- Portland, OB 971U - (.<M3) 670-8520 

Kim McNeill 
Pinnacle Laboratories 
2709-D Pan American Pwy NE 
Albuquerque, NM 87107 
TEL: 505-344-3777 
FAX (505)3444413 

RE: 907048/DM/MaIflgaWUA Order No.: 9907106 

Dear Kim McNeill, 

Environmental Services Laboratory received 5 samples on 7/20/99 for the analyses presented in 
the following report. 

The Samples were RTwlyzjed for the following tests: 
Alkalinity (Alkalinity) 
CHLORIDE (Chloride) 
ICP Metals (ICPMET) 
Sulfate (Sulfate) 
TOTAL DISSOLVED SOLIDS (El60.1) 

There were no problems with the analyses and all data for associated QC met EPA or laboratory 
specifications except where noted in the Case Narrative. Results apply only to the samples 
analyzed. Reproduction of this report is permitted only in its entirety, without the written 
approval from the Laboratory. 

If you have any questions regarding these tests results, please feel free to call. 

Sincerely, 

Kiraberiy Hill 
Project Manager 

Technical Review 

ANALYTICAL SERVICES FOR THE ENVIRONMENT 
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Environmental Services Laboratory 0«tr. I'/-Aug-99 

CLIENT: 
tub Order; 
Project: 
L f t b t D : 

Pinnacle Laboratories 
9907106 
W7048/DM/MnI**» WUA 
99071(X 0̂2A 

OiOnt Sfltaple ED: 
Tug Nurabcn 

Collection Onto; 
Mfttrixi 

907048-02 

7/15/99 
AQUEOUS 

RasnK LUnit Qmd Units DF Date Analyzed 

ALKALINITY ALKALINITY Analyst: sld 
A**JtoJty, Tot*) (A* C8C03} ISO 5,0 AA mg/LCnC03 1 8/11/99 

CHLORJOB CHLORIDE Analyst aid 
eso 2S0 mg/L 700 fl/IZ/99 

SULFATE SULFATE Analyst: sld 
990 250 mg/L 50 8/12/09 

TOTAL DISSOLVED SOUPS 151 «L1 Analyst: sld 
Total PfwoJv*J Solids (Residue. 4,700 10 1 /721/TO 
FStofipWc) 

ICP METALS fCPMHT Analyst: bin 
rttMnets 2,200 33 mg/L 1 
Sodium 410 20 1 7/23/39 

QTUUIICT*: ND - TUM Dwwtod n the Reporttof; I jmh 

J - Amly^P dtwowpd below iy>willtiiiwi Bflilli 

B - Anwyt* Wttowl to tSo tstocixUftA M**K>d »I«nX 

* - VlhM MtcdmmCmmilllMmi L»VtJ 

9 - Spftc Recovery <wt»i*e *«*pttd rtCOYtfy limits 

R - RPD Outside kOccptod rcoovtry limits 

E - Value above quantitation range 

3 of 5 
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Santa Fe, New Mex ico 87S0S 
( 5 0 5 ) 8 2 7 - 7 1 3 1 

NEW MEXICO ENERGY, MINERALS 
& NATURAL RESOURCES DEPARTMENT 

ADMINISTRATIVE ORDER SWD-719 

APPLICATION OF RAY WESTALL FOR SALT WATER DISPOSAL, 
EDDY COUNTY, NEW MEXICO. 

ADMINISTRATIVE ORDER 
OF THE OIL CONSERVATION DIVISION 

Under the provisions of Rule 701(B), Ray Westall made application to the New Mexico 
Oil Conservation Division on July 16, 1998, for permission to complete for salt water disposal its 
Forehand Well No.3 located 1980 feet from the South line and 1980 feet from the East line (Unit 
J) of Section 15, Township 23 South, Range 27 East, NMPM, Eddy County, New Mexico. 

THE DIVISION DIRECTOR FINDS THAT: 

(1) The application has been duly filed under the provisions of Rule 701(B) of the 
Division Rules and Regulations; 

(2) Satisfactory information has been provided that all offset operators and surface 
owners have been duly notified; 

(3) The applicant has presented satisfactory evidence that all requirements prescribed in 
Rule 701 will be met; and 

(4) An objection was received within the waiting period prescribed by said rule and was 
subsequently rectified. 

IT IS THEREFORE ORDERED THAT: 

The applicant herein, is hereby authorized to complete its Forehand Well No.3 located 
1980 feet from the South line and 1980 feet from the East line (Unit J) of Section 15, Township 
23 South, Range 27 East, NMPM, Eddy County, New Mexico, in such manner as to permit the 
injection of salt water for disposal purposes into the Delaware formation at approximately 3,146 
feet to 3,974 feet through 2 7/8-inch plastic-lined tubing set in a packer located at approximately 
3,100 feet. 
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IT IS FURTHER ORDERED THAT: 

The operator shall take all steps necessary to ensure that the injected water enters only the 
proposed injection interval and is not permitted to escape to other formations or onto the surface. 

Prior to commencing injection operations into the well, the casing shall be pressure tested 
from the surface to the packer setting depth to assure the integrity of said casing. 

The casing-tubing annulus shall be loaded with an inert fluid and equipped with a 
pressure gauge at the surface or left open to the atmosphere to facilitate detection of leakage in 
the casing, tubing, or packer. 

The injection well or system shall be equipped with a pressure limiting device which will 
limit the wellhead pressure on the injection well to no more than 629 psi. 

The Director of the Division may authorize an increase in injection pressure upon a 
proper showing by the operator of said well that such higher pressure will not result in migration 
of the injected fluid from the Delaware formation. Such proper showing shall consist of a valid 
step-rate test run in accordance with and acceptable to this office. 

The operator shall notify the supervisor of the Artesia district office of the Division of 
the date and time of the installation of disposal equipment and of the mechanical integrity test so 
that the same may be inspected and witnessed. 

The operator shall immediately notify the supervisor of the Artesia district office of the 
Division of the failure of the tubing, casing, or packer in said well and shall take such steps as 
may be timely and necessary to correct such failure or leakage. 

PROVIDED FURTHER THAT, jurisdiction is retained by the Division for the 
entry of such further orders as may be necessary for the prevention of waste and/or protection of 
correlative rights or upon failure of the operator to conduct operations (1) to protect fresh water 
or (2) consistent with the requirements in this order, whereupon the Division may, after notice 
and hearing, terminate the injection authority granted herein. 

The operator shall submit monthly reports of the disposal operations on Division Form C-
115, in accordance with Rule Nos. 706 and 1120 of the Division Rules and Regulations. 
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The injection authority granted herein shall terminate one year after the effective date of 
this order i f the operator has not commenced injection operations into the subject well, provided 
however, the Division, upon written request by the operator, may grant an extension thereof for 
good cause shown. 

Approved at Santa Fe, New Mexico, on this 8th day of September, 1998. 

LW/BES/kv 

cc: Oil Conservation Division - Artesia 



Ray Westall Operating, Inc. 
Independent Oil Producer 
Post Office Box 4 • Loco Hills, New Mexico 88255 
Ph. 505-677-2370 

s"^5 7/31 j n 

Randall L. Harris/Geologist 

July 7, 1998 
:! JUL ! 61998 

New Mexico Oil Conservation Division 
2040 S. Pacheco 
Santa Fe, New Mexico 87505 

Attn.: Benjamin Stone 

Re: Ray Westall 
Forehand #3 

Water Disposal Application 

Dear Mr. Stone: 
It has been several weeks since we-discussed the captioned C-l08, but I finally found an 
original copy. I have also enclosed a letter agreement between the surface owner, Jim 
Ogden, and Ray Westall. Mr. Ogden objections were based on concerns of increased truck 
traffic on his ranch roads. We have no objection if the OCD would include this stipulation on 
the approval for possible future operators. 

If ariy additional information is needed give me a call. 



CHECKLIS#>r ADMINISTRATIVE INJECTION iPklCATIONS 

Operator: 

Contact: $i*sAy T(/AASJ< Title: (^GIJOT^-T 

Well: foeevAAj/) ^3 
*sfiv r(/A/^< Title: (£*>eM<cr Phonef*e* 667>2tfv 

DATE IN RELEASE DATE 7' DATE OUT f ' Z ' / t 

roposed Injection Application is for: 

Original Order: 

E A & E A S SENSITIVE AREAS 

WIPP Capitan Reef 

Data is complete for proposed well(s)? IffS 

WATERFLOOD 

Secondary Recovery 

^ SALT WATER DISPOSAL 

Additional Data Req'd 

. Expansion Initial 

. Pressure Maintenance 

Commercial Well 

AREA of REVIEW WELLS 

Z_ Total # of AOR /Q_ # of Plugged Wells 

^^Tabulation Complete Schematics of P & A's 

Cement Tops Adequate AOR Repair Required 

INJECTION FORMATION 

Injection Formation(s) ^ f ± A t o l 4 / 2 £ Compatible Analysis ^ / r 

Source of Water or Injectate s t /L fc ) t T / ^ 

PROOF of NOTICE 

/̂/5?Copy of Legal Notice Information Printed Correctly 

Correct Operators Copies of Certified Mail Receipts 

Objection Received Set to Hearing Date 

NOTES: /4*J/!&ujr*s*£. r ^ ' *r./t*#ttA/r f<5t JUO T/lOr/( To 

tf&in^ Th T/ttS Svdb - ^ f l u uartAS /AJ/U P/ftrJ - fo//6J4Msr 

APPLICATION QUALIFIES FOR ADMINISTRATIVE APPROVAL? ^ 

COMMUNICATION WITH CONTACT PERSON: 

1st Contact Telephoned Letter ^ ' ^ * / 0 Data Nature of Discussion 

2nd Contact Telephoned Letter Date Nature of Discussion 

3rd Contact Telephoned Letter Date Nature of Discussion 



Independent Oil Producer 
Post Office Box 4 
Loco Hills, New Mexico 88255 
PH. 505-677-2370 • FAX 505-677-2361 

May 26, 1998 

Salt Water Disposal 
Forehand #3 
Section 15, T23S R27E 
Eddy County, New Mexico 

It is agreed up between the Otfgen Estate and Ray Westall Operating that the 
Forehand #3 will be used as a Salt Water Disposal for the use of on lease 
disposal of water from the Forehand Lease. (No trucks will haul into this 
disposal 

RAY,WESTALL Date 

JIM OGDEN Date 

j 
i 



STATG or NEW nnxirn ^ fc OIL CONSERVATION DIVISION' FORM C-IOH 
ENERGY A::D MINERALS DCP Ai! T i l ^ F rust Q>»«:C w:» .v.«i R e v i s e d 7 -1 - 0 1 

STAK LAND Qlfu;F (JUHL'JMJ 
SANTA F l f JLW M I A . ; . U O . " . - 0 1 

APPLICATION FOR AUTHORIZATION' TO INJECT 

I . Purpose: C Tc-condary Recovery CZi i1 r er; su r e Ma i n ten a nr.•> D i r n n i a 1 Q Storage 
A; l i c a t i o . i q u a l i f i e s f a r a d m i n i s t r a t i v e approval? j ^ . c ; | j na 

I I . Operator: 

Address: 

Contact p 

P. cO. 73ox <4 Lou, A / I U J ff/ZA^T 
p a r t y :^~r?/»//z?^^C / / / J S r t f Phone: 6 7 7 ' Z J 7 £ 

I I I . Well data: Complete the data r e q u i r e d cn the re v e i s e side of t h i s form f o r each w e l l 
proposed f o r i n j e c t i o n . A d d i t i o n a l sheets may be att a c h e a i f necessary. 

IV. I s t h i s an expansion of nn e x i s t i n g p r o j e c t ? j^Jyes H no 
I f yes, g i v e the D i v i s i o n order number a u t h o r i z i n g the p r o j e c t 

V. Attach a map t h a t i d e n t i f i e s a l l w e l l s and leases w i t h i n two miles o f any proposed 
i n j e c t i o n w e l l w i t h a one-half m i l e r a d i u s c i r c l e drawn around each proposed i n j e c t i o n 
w e l l . Th.is c i r c l e i d e n t i f i e s the w e l l ' s area of review. 

VI. Attach a t a b u l a t i o n of data on a l l w e l l s of p u b l i c record w i t h i n the area of review which 
p e n e t r a t e the p r o p c s i d i n j e c t i o n zona. Such data s h a l l i n c l u d e a d e s c r i p t i o n af each 
w e l l ' s t y p e , c o n s t r u c t i o n , date d r i l l e d , l o c a t i o n , depth, record of c o m p l e t i o n , and 
a schematic of any plugged w e l l i l l u s t r a t i n g a l l plugging d e t a i l . 

V I I . Attach data cn the proposed o p e r a t i o n , i n c l u d i n g : 

1. Proposed average and -axinum d a i l y r 3 t e and volume of f l u i d s t o be i n j e c t e d ; 
2. V.'hc-1her the syste~. i s open or c l o s e d ; 
3 . Proposed average and naxiraum i n j e c t i o n prosoure ; 
4. Sources and an a p p r o p r i a t e a n a l y s i s of i n j e c t i o n f l u i d and c o m p a t i b i l i t y w i t h 

the r e c c i v i n c f o r n a t i o n i f o t h e r than r e i n j e c t e d produced water; and 
5. I f i n j e c t i o n i s f o r d i s p o s a l purposes i n t o a zone not p r o d u c t i v e af o i l or gas 

at or w i t h i n one m i l e of the proposed o i l , a t t a c h a chemical a n a l y s i s of 
the d i s p o s a l zone f o r m a t i o n v;oter (~ay te measured or i n f e r r e d from e x i s t i n g 
l i t e r a t u r e , s t u d i e s , n e a r b y w e l l s , e t c . ) . 

' V I I I . Attach a p p r o p r i a t e g e o l o g i c a l data on the i n j e c t i o n zone i n c l u d i n g a p p r o p r i a t e l i t h o l o g i c 
d e t a i l , neo l o g i c a l nn-e. tnick-noss, ar.c depth. Give th? geol o g i c na?.e > and depth to 
bottom of a l l undernround sources o f d r i n k i n g water ( n g u i f a r s c o n t a i n i n g waters w i t h 
t o t a l d i s s o l v e d s o l i d s c o n c e n t r a t i o n s of 10,000 mij/l or l e s s ) o v e r l y i n g the proposed 
i n j e c t i o n zone as ' j e l l as any such source known to be i-i~.ediat.ely u n d e r l y i n g tne 
i n j e c t i o n i n t e r v a l . 

IX. Describe the proposed s t i m u l a t i o n p r o g r a n , i f any. 

>• X. Attach a p p r o p r i a t e logo ing and t e s t data cn the w e l l . ( I f w e l l l e g s have been f i l e d 
w i t h the D i v i s i o n they need not be r e s u b n i t t e d . ) 

f XI. Attach a c h c - i c a l a n a l y s i s of f r e s h wster from two or nore f r e s h water w e l l s ( i f 
a v a i ' a t l c and produalno} w i t h i n one r . i i e of any i n j e c t i o n cr d i s p o s a l w e l l showing 
l o c a t i o n of w e l l s and dr. tas samples were taken. 

X I I . A p p l i c a n t s f o r d i s p o s a l w e l l s must ,-n-e an a f f i i--.a t i ve s t " tenant t h a t they have 
examined a v a i l a b l e .goo-logic- and ong i r r i n g data and f i n d no eviderco of open f a u l t s 
or any ot h e r hydro l o g i c connection between the disposal :one and any underground 
source o f d r i n k i n g water. 

X I I I . A p p l i c a n t s must conplete the "Proof o f N o t i c e " s e c t i o n on the reverse side of t h i s f o r - ! . 

XIV. C e r t i f i c a t i o n 

I hereby c e r t i f y t h a t the i n f o r n a t i o r . submitted w i t h t h i a a p p l i c a t i o n i s t r u e and c o r r e c t 
tc t h r h ° s t n f ny knowledge and b e l i e f 

\an :o : ' X ^ A t f D A U ~ — J j A - t f a J T i t l e 

r. h ° s t o f ny k n o w l e d g e and b e l i e f . 

RA HOAU—JJA- tjijJ Title 6-£ot. 
Signatar;: X ^ ^ ^ ^ ^ - Date: A / ' f / f " ? 

* I f the i n fo v ? / f y d n r egu i r c d y<fn do r Sections V I , V I I I , X . ant! XI above has been p r e v i o u s l y 
subni tu'.Mi. i trncoci not be dup 1 i c a t ed and r r. i . u an i 11 ed . Ple.jst; show Ihc date and circumstance 
of the e a r l i e r s u b m i t t a l . 



FORM C-10n Side 2 

I I I . WELL DATA 

A. The Fol lowing w e l l data must he sub m i t t e d f o r each i n j e c t i o n w e l l covered by t h i s app 1 i ca t i c r 
The data must be both i n t a b u l a r and schematic form and s h a l l i n c l u d e : 

(11 Lease name; Well 'Jo.: l o c a t i o n bv S e c t i o n , Township, and Range; and footage 
l o c a t i o n w i t h i n the '-.ect i o n . 

(2) Each casing s t r i n g used w i t h i t s s i z e , s e t t i n g depth, sacks of cement used, hole 
s i z e , too of cement, and how such top was determined. 

(3) A d e s c r i p t i o n of the tu b i n g to be used i n c l u d i n g i t s s i z e , l i n i n g m a t e r i a l , and 
s e t t i n g depth. 

(4) The name, nodel, and s e t t i n g depth of the packer used or a d e s c r i p t i o n of any o t h e r 
se.nl system or a s s o i b h used. 

Di v i s i on D 
mas be u n c 
sub'n i t a 

The f o l i o wing .must be submi 11 e 
item s nus t be addressed for th 
only when d i f f e r e n t . Informat 

(1 ) The name of the i n j e c t i o n 

(2) The i n j e c t i o n i n t e r v a l an 

(3: S tat e i f the w e l l was d r i 

w e l l . Responses f o r a d d i t i o n a l ' w e l l s need be shown 

ie w e i ; 

(4) Give the depths of any other p e r f o r a t e d i n t e r v a l s and d e t a i l on the sacks of cement or 
br i d g e plugs used to seal o f f such p e r f o r a t i o n s . 

(5) Give the depth to and name of the next 
area of ths w e l l , i f any . 

XIV. PROOT OF NO TICE 

A l l a p p l i c a n t s must f u r n i s h oroo f t h a t s cop 
c e r t i f i e d or r e g i s t e r e d ma i l , to the owner c 
i s to be loca ted and to ea c h lea sehold opera 

Where an app1 i c a t i o n i s su b j ec t to a d m i n i s t r 
be s u b m i t t e d . Such .oroo f s h a l l c o n s i s t o f a 
pub l i s h e d i n the county i n w h 1 c h the w e l l i s 

of the a p p l i c a t i o n has been f u r n i s h e d , b; 
the s u r f a c e ol 

must i n c l u d e : 

(1) The name, address, phone number, and con t a c t p a r t y f o r the a p p l i c a n t ; 

(2) the intended purpose of the i n j e c t i o n w e l l ; w i t h the exact l o c a t i o n of s i n g l e 
w e l l s or the s e c t i o n , township, and range l o c a t i o n of m u l t i p l e w e l l s ; 

(3) the fo r m a t i o n name and depth w i t h expected maximum i n j e c t i o n r a t e s and p r e s s u r e s ; and 

(4) a n o t a t i o n t h a t i n t e r e s t e d p a r t i e s must f i l e o b j e c t i o n s or requests f o r h e a r i n g w i t h 
the O i l Conservation D i v i s i o n , P. 0. Box 2033, S3nta Fe, New Mexico 87S01 w i t h i n 15 
days. 

NO ACTION './ILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN 
SUBMIT TED. 

NOTICE: Surface owners or o f f s e t o p e r a t o r s m j s t f i l e any o b j e c t i o n s or requests f o r h e a r i n g 
of a d m i n i s t r a t i v e a p p l i c a t i o n s w i t h i n 15 days from the date t h i s a p p l i c a t i o n was 
mailed to thorn. 



INJECTION WELL DATA SHEET 

RAY WESTALL OPERATOR FOREHAND #3 
1980' FSL & 1980' FEL SECTION 15. TOWNSHIP-23-SOUTH. RANGE-27-EAST 

Schematic Tabular data 

:r D.U. Toae. 
2oo2' 

S £T AT 3 IOO' 

Surface Casing 

Size 8 5/8" Cemented with 275 sxs 
TOC Circulated Hole size 12 1/4" 
Set at 464' 

Long string 

Size 51/2" Cemented with 1160 SXS 
Two staged with D.V. tool @ 2007' 

TOC Circulated 
Total depth 3994' 

Injection Interval 3146-3974' perforated 

Tubing size 2 7/8" lined with plastic set in a BAKER LOC-SET packer at 3100'. 

Other Data 

1. Name of the injection formation: DELAWARE 
2. Name of Pool: FOREHAND RANCH DELAWARE. 
3. Origional purpose of well: OIL & GAS PRODUCTION 
4. No other perforations in this well. 
5. Forehand Ranch Bone Springs underlie this area at approximately 8600'. 



ATTACHMENT V 

Maps that identifies a l l wells of public record within two miles 
of' each proposed injection well, and the area of review one-half 
mile radius around each proposed injection well. 
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ATTACHMENT VI 

Data on a l l wells of public record w i t h i n the area of review. 
There are no plugged wells. 
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F o r e h a n d 

Husky O i l Company Q ^ J ^ ^ 

600 So. Cherry St., Denver, CO 80222 Forehand Ranch 

» c c * -1 r 

-b 3. S t ^,S£ -jr 1.3 

8/29/77 

1980 r C C- r. a v ... South 
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ATTACHMENT VII 

PROPOSED OPERATION 

1. Plans are to i n j e c t 150-200 bbls of produced water per day. 

2. The i n j e c t i o n system i s be a closed system. 

3. The estimated i n j e c t i o n pressure i s 300 psig. Maximum 
pressure w i l l be 600 psig. 

4. I n j e c t i o n f l u i d w i l l be reinjected produced water from the 
Forehand nos. 1 & 2. 

5. A sample of produced water is attached. 



NOV 11 '96 13=31 FR BJ ARTESIA 7462293 TO 15056772361 P.01/05 

BJ SERVICES COMPANY 

WATER ANALYSIS #FW01W124 

ARTESIA LAB 

GENERAL INFORMATION 

OPERATOR: RAY WESTALL OPERATING DEPTH: 
11/11/96 WELL: FOREHAND #1 DATE SAMPLED: 11/11/96 

FIELD: DATE RECEIVED: 11/11/96 
SUBMITTED BY :RANDY HARRIS COUNTY:EDDY STATE:NM 
WORKED BY • CRAIG BAILEY FORMATION: DELAWARE 
PHONE NUMBER 

SAMPLE DESCRIPTION 

PHYSICAL AND CHEMICAL DETERMINATIONS 

SPECIFIC GRAVITY: 1.120 
RESISTIVITY (CALCULATED) ; 
IRON (FE++) : 1 ppm 
CALCIUM: 15,373 ppm 
MAGNESIUM: 9,763 ppm 
CHLORIDE: 93,192 ppm 
SODIUM+POTASS: 3 7,588 ppm 
IODINE: 

@ 68°F PH: 7 .61 
0.03 5 ohms @ 75°F 

SULFATE: 
TOTAL HARDNESS 
BICARBONATE: 
SODIUM CHLORIDE(Calc) 
TOT. DISSOLVED SOLIDS: 
POTASSIUM CHLORIDE: 

357 
78,619 

240 
161,526 
214,996 

ppm 
ppm 
ppm 
ppm 
ppm 

REMARKS 



ATTACHMENT V I I I 

The proposed i n j e c t i o n zones are sands of the Delaware Formation 
These sands are composed of fine-grained quartz sand with varing 
amounts of shales. They have varing thickness from 1-100 feet 
t h i c k . There i s possible drinking water overlying the i n j e c t i o n 
i n the surface sands at a depth of 0-350' There is no known 
source underlying the i n j e c t i o n i n t e r v a l . 



ATTACHMENT XI 

Sample of water was taken from the Forehand Ranch domestic water 
well analysis i s attached. 



JUN 06 "97 08=20 FR BJ ARTESIA 7462293 TO 15056772361 P.02/02 

Fwoiwie? BJ SERVICES COMPANY 
WATER ANALYSIS #FW01W187 

ARTESIA LAB 

GENERAL INFORMATION 

OPERATOR: RAY WESTALL DEPTH: 
WELL: FORE HAND RANCH WATER WELDATE SAMPLED: 06/05/97 
FIELD: DATE RECEIVED:06/05/97 
SUBMITTED BY:RAY WESTALL 
WORKED BY :JAIME LOPEZ 
PHONE NUMBER:FAX505-677-2361 

COUNTY:EDDY 
FORMATION: 

STATE:NM 

Fore Hand Ranch Water wel l 
SAMPLE DESCRIPTION 

PHYSICAL AND CHEMICAL DETERMINATIONS 

SPECIFIC GRAVITY: 1. 000 78°F PH: 7.38 
RESISTIVITY (CALCULATED): 3.345 ohms © 75°F 
IRON (FE++) : 0 ppm SULFATE: 
CALCIUM: 144 ppm TOTAL HARDNESS 
MAGNESIUM: 44 ppm BICARBONATE: 
CHLORIDE: 240 ppm SODIUM CHLORIDE(Calc) 
SODIUM+POTASS: 124 ppm TOT. DISSOLVED SOLIDS; 
IODINE: POTASSIUM CHLORIDE: —————— • •• . ——— 

REMARKS 

250 ppm 
54 0 ppm 
25S ppm 
395 ppm 

1,410 ppm 

STIFF TYPE PLOT ( I N MEQ/L) 

5 4 3 2 1 0 1 2 3 4 5 

I 1 1 i 1 1 1 -I 1 i 1 1 1 
NsacK 100 -i- + + + + + * + + + + + +CI100 

Ca 10 + + + + - + + * + - * - - + + + + + + HC03 10 

Mg 10 + + + + + + - - * - - T - - * - T + + + + + SO410 

j j j 1 j 1 ! —| j j 1 1 ! 
5 4 3 2 1 C I 2 3 4 5 

ANALYST , 
JAIME LOPEZ 

* * TOTAL PAGE.02 * * 



ATTACHMENT X I I 

A l l available geologic and engineering data have been examined 
and there i s no evidence of open f a u l t s or any other hydrologic 
connection between the disposal zone and any source of drinking 
water. 



ATTACHMENT XIV 

PROOF OF NOTICE 

The Leasehold operator w i t h i n one-half mile of the well location 
i s H. E. Yates. This operator was provided a copy of our 
application by c e r t i f i e d mail. Proof of notice i s enclosed. The 
surface owner i s Masie Forehand E t a l . 

PROOF OF PUBLICATION 

Proof of publication w i l l be from the Artesia Daily Press and 
w i l l be forwarded. 



Copies of t h i s application has been sent t o : 

Heyco C e r t i f i e d Mail # P 333 336 147 
P.O. Box 1932 
Roswell, NM. 88201 

O i l Conservation Division 
811 S. 1st Street 
Artesia, NM 88210 

O i l Conservation Division 
2040 So. Pacheco St. 
Santa Fe, NM. 87505-5472 

SURFACE OWNER 

Masie Forehand e t a l . C e r t i f i e d Mail # P 333 336 148 
c/o Sue F. Oaden 
159 W. Oaden'Rd. 
Loving, NM. 88256 


