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Public Service Company 
of NewMexico 
Alvarado Square MS 0408 
Albuquerque, NM 87158 

April 2, 1998 

Mr. William Olson 
Hydrogeologist 
Oil Conservation Division 
2040 So. Pacheco 
Santa Fe, New Mexico 87505 

RE: 1998 SAN JUAN BASIN ANNUAL GROUNDWATER REPORT 

Dear Bill: 

PNM is pleased to submit the 1998 Annual Groundwater Report on Unlined Surface 
Impoundments in the San Juan Basin. Pursuant to PNM's Groundwater Management Program 
for Unlined Surface Impoundment Closures, the report details the ongoing 
investigation/remedial activities at unlined surface impoundments having groundwater 
contamination as identified by PNM. A list of groundwater sites reported in this document is 
provided below. 

Cozzens B1 
Dogie Compressor Station East Pit 
Dogie Compressor Station North Pit 
Florance 32A 
Florance Z 40 M 
Florance 44 
Florance 47X 
Florance 124 
Hampton 4M 
Honolulu Loop Line Drip 
Ice Canyon Drip 
Jacques 2A 
Mangum 1E 
McClanahan 22 
McClanahan A2E 
McCoy Gas Com A1 
Miles Federal 1E 
Miles Federal 1E Drip 
Randleman 1 
Reid 16 Drip 
Sammons 2 
Turner 1A 
Turner 3 
Zachry 18E 



PNM 1998 Groundwater Report 

PNM plans to request closure of two of the above sites, the Cozzens B1 and the Sammons 2, 
in our April 30, 1998 filing ofthe San Juan Pit Closure Reports to the OCD Santa Fe office. 
If you have any questions regarding the contents of the report, please contact me at (505) 241-
2974. 

Sincerely, 

Maureen Gannon 
Project Manager 

Attachment 

cc: Ingrid Deklau, WFS 
Denny Foust, OCD-Aztec Office 
Bill Von Drehle, WFS 

98rptltr.doc 



PNM 1998 Groundwater Report 

bcc: Colin Adams (w/o analytical results) 
Kathy Juckes 
Ron Johnson (w/o analytical results) 
Mark Sikelianos 

98rptltr.doc 



PNMGS Well Site: Mangum* 
Copies: WFS(l) 

Groundwater Site Summary Report 3SS?L« <»» w 

NMOCD Santa Fe (1) 
Quarter/Year: 2nd/97,3rd/97,4*/97 & l"/98 

Operator: Burlington Resources Vulnerable Class: Original 
Sec: 33 Twn: 29N Rng: 11W Unit: F OCD Ranking: 40 
Canyon: San Juan River Lead Agency: NMOCD 

Topo Map: previously submitted 
Well Completion Diagram: previously submitted 
Site Map with Analysis: Figure 1 
Groundwater Contour Map: Figure 2 (April 1997), Figure 3 (July 1997), Figure 4 (October 1977) & Figure 5 
(January 1998) 
Hydrograph: Figure 6 
Full-suite Groundwater Sampling: previously submitted 
Analytical Results: attached 

Activities for Previous Year: 
PNM conducted quarterly groundwater sampling at the Mangum IE April 17, July 22 and October 15,1997, 

and again on January 22,1998. PNM collected groundwater samples in all wells for chemical analyses of benzene, 
toluene, ethylbenzene, and xylenes (BTEX). Prior to sampling, water level measurements were taken in each well. 
All sampling was performed in strict compliance with EPA protocol. PNM delivered the samples to OnSite 
Technologies, Farmington, New Mexico for chemical analyses of BTEX using EPA method 8020. 

Results: 
Figure 1 is a site map showing benzene, toluene, ethylbenzene and xylenes (BTEX) analytical data for each 

monitoring well at the site. BTEX concentrations in MW-1 (the upgradient well) and MW-2 (the source well) have 
been below standard for five consecutive quarters. BTEX in MW-3 has steadily decreased and is now below 
WQCC standards. Contamination remains in groundwater from MW-4 but has gradually attenuated over time. 
Benzene still remains slightly above standard at 11 ppb. 

Figure 2(s), 3,4 and 5 provide a groundwater contour map of the site for the months of April, July and October 
1997 and January 1998, respectively. The groundwater flow direction has remained stable and is southwesterly 
beneath the site. Figure 6 presents the groundwater elevations in each well over time. In general, the groundwater 
elevation fluctuations are consistent among the four wells and have increased over the past year. 

Further Action: 
PNM will continue to monitor the groundwater gradient and perform quarterly groundwater sampling at the 

Mangum IE. 

Public Service Company of New Mexico - Gas Services 
Environmental Services Division - Alvarado Square, MS-0408 
Albuquerque, NM 87158 

Contact: Maureen Gannon Telephone: 505-241-2974 

PNMGS: 98gwrpt.doc l-Apr-98 



Figure 1. Mangum 1E Site Map wi th Analy t ica l Results 
(concentrat ions in ppb) 
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Figure 2. Mangum 1E Groundwater Contour Map (April 17,1997) 

380- MW-1 
A 

5418.62 

360 

340 

320 

300-

280-

260-

240 

220-

200 

tt. 

MW-4 
A 

5416.11 

MW-2 
A 

5417.32 

M̂ V-3 
A 

5416.97 

% 
'O 

Scale: 1"=30' Mang1e417.srf 

260 280 300 320 340 360 380 400 420 440 



Figure 3. Mangum 1E Groundwater Contour Map (July 22,1997) 
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Figure 4. Mangum 1E Groundwater Contour Map (October 15,1997) 
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Figure 5. Mangum 1E Groundwater Contour Map (January 22,1997) 
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A 
/ ON SITE 

OFF: (505) 325-5667 ••SBSsrax;:̂ / >ssssaesESJŝ  p*astmBsaaasr LAB: (505) 325-155t 

TECHNOLOGIES, LTD. V 

ANALYTICAL REPORT 
Attn: Denver Bearden 

Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

22-Apr-97 

5551 

14254 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9704171200; MW-1 
MS/MG Date: 
DC Date: 
Liquid 

17- Apr-97 Time: 
18- Apr-97 

12:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene ND ug/L 0.2 ug/L 

Toluene ND ug/L 0.2 ug/L 

Ethylbenzene ND ug/L 0.2 ug/L 

m.p-Xylene 0.6 ug/L 0.2 ug/L 

o-Xylene ND ug/L 0.2 ug/L 

TOTAL 0.6 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved By: fNS ^~ 

Date: y ^ / ^ 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 
ON SITE 

TECHNOLOGIES, LTD. 7 
LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 

COC No.: 

Sample No.: 

Job No.: 

22-Apr-97 

5551 

14255 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 
9704171230; MW-2 

MS/MG Date: 
DC Date: 
Liquid 

17- Apr-97 Time: 
18- Apr-97. 

12:30 

Parameter 

Results as 

Received 

Unit of 

(Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 9.3 ug/L 0.2 ug/L 

Toluene 2.9 ug/L 0.2 ug/L 

Ethylbenzene 7.3 ug/L 0.2 ug/L 

m,p-Xylene 11.9 ug/L 0.2 ug/L 

o-Xylene 4.8 ug/L 0.2 ug/L 

TOTAL 36.2 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved By. 
Dale: ^<J-/ir fa 

P.O. BOX 2606 • FARMINGTON, NM 87499 



A 

OFF: (505) 325-5667 
/ ON SITE 

TECHNOLOGIES, LTD. 
LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company. PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

22-Apr-97 
5551 

14256 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 
9704171300; MW-3 
MS/MG Date: 
DC Date: 
Liquid 

17- Apr-97 Time: 

18- Apr-97 

13:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 11.6 ug/L 0.2 ug/L 

Toluene 4.9 ug/L 0.2 ug/L 

Ethylbenzene 34.7 ug/L 0.2 ug/L 

m,p-Xylene 76.3 ug/L 0.2 ug/L 

o-Xylene 50.3 ug/L 0.2 ug/L 

TOTAL 177.7 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved By: 

P.O. BOX 2606 • FARMINGTON, N M 87499 



OFF: (505) 325-5667 TsaEHKsaasEff 
ON SITE 

TECHNOLOGIES LTD / 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 

COC No.: 

Sample No.: 

Job No.: 

22-Apr-97 

5551 

14257 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 

9704171330; MW-4 

MS/MG Date: 

DC Date: 

Liquid 

17- Apr-97 Time: 

18- Apr-97 
13:30 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 117.9 ug/L 0.2 ug/L 

Toluene 10.4 ug/L 0.2 ug/L 

Ethylbenzene 62.8 ug/L 0.2 ug/L 

m,p-Xylene 206.7 ug/L 0.2 ug/L 

o-Xylene 18.6 ug/L 0.2 ug/L 

TOTAL 416.3 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved By: 7 W ^ , 
Date: W 1 

afi-L fa 

P.O. BOX 2606 • FARMINGTON, N M 87499 



A 
/ ON SITE 

OFF: (505) 325-5667 -WSXBKTSS/ • ĵmsawexsxŝ  jpaaauaato-ti* LAB: (505) 325-1556 
TECHNOLOGIES, LTD. V 

ANALYTICAL REPORT 

Attn: 
Company: 
Address: 
City, State: 

Denver Bearden 
PNM Gas Services 
603 W. Elm 
Farmington, NM 87401 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9704171400; MW-5 
MS/MG Date: 
DC Date: 
Liquid 

Date 
COC No. 

Sample No. 
Job No. 

17- Apr-97 Time: 
18- Apr-97 

22-Apr-97 
5551 

14258 
2-1000 

14:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 123.4 ug/L 0.2 ug/L 

Toluene 11.4 ug/L 0.2 ug/L 

Ethylbenzene 64.4 ug/L 0.2 ug/L 

m,p-Xy/ene 216.3 ug/L 0 2 ug/L 

o-Xylene 20.2 ug/L 0.2 ug/L 

TOTAL 435.7 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved By: [ V ^ / -
Date: L 

4 fa !P-

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 

TECHNOLOGIES, LTD 

ON S I T ^ 
X 

LAB: (505) 325-155n 

ANALYTICAL REPORT 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services 
Trip Blank 

DC 
DC 
Liquid 

Mangum IE 

Date: 
Date: 

Date 
COC No. 

Sample No. 
Job No. 

16-Apr-97 Time: 
18-Apr-97 

22-Apr-97 
5551 

14259 
2-1000 

15:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene ND ug/L 0.2 ug/L 

Toluene ND ug/L 0.2 ug/L 

Ethylbenzene ND ug/L 0.2 ug/L 

m,p-Xy/ene 0.3 ug/L 0.2 ug/L 

o-Xylene ND ug/L 0.2 ug/L 

TOTAL 0.3 ug/L 

N D - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved B y 7 ^ \ ^ ^ 
n-'~ 4 hi fa Date: 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
TECHNO L O GI EST LTD. ~" 

QUALITY ASSURANCE REPORT 
for EPA Method 8020 

LAB: (505) 325-1556 

Date Analyzed: 18-Apr-97 Internal QC No.: 0527-STD 
Surrogate QC No.: 0528-STD 

Reference Standard QC No.: 0529/30-o.c 

Method Blank 

Parameter Result 

Unit of 

Measure 

Average Amount of All Analytes In Blank <0.2 ppb 

Calibration Check 

Parameter 

Unit of 

Measure 

True 

Value 

Analyzed 

Value % Diff Limit 

Benzene ppb 20.0 19.2 4 15% 
Toluene ppb 20.0 19.8 1 15% 

Ethylbenzene ppb 20.0 20.3 1 15% 

m,p-Xylene ppb 40.0 38.8 3 15% 

o-Xylene ppb 20.0 20.0 0 15% 

Matrix Spike 
7- Percent 2 - Percent 

Parameter Recovered Recovered Limit %RSD Limit 

Benzene 99 83 (39-150) 12 20% 

Toluene 104 88 (46-148) 12 20% 

Ethylbenzene 103 86 (32-160) 11 20% 

m,p-Xylene 100 83 (35-145) 11 20% 

o-Xylene 102 86 (35-145) 11 20% 

Surrogate Recoveries 
si S2 S1 S2 

Percent Percent Percent Percent 

Laboratory Identification Recovered Recovered Laboratory Identification Recovered Recovered 

Limit Percent Recovered (70-130) Limit Percent Recovered (70-130) 

14254-5551 96 
14255-5551 93 
14256-5551 90 

14257-5551 92 

14258-5551 90 <w. 
14259-5551 96 

S7: Rourobenzene 

P.O. BOX 2606 • FARMINGTON, NM 87499 
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LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date 

COC No. 

Sample No. 

Job No. 

5-Aug-97 

5569 

15438 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 
9707221400; MW-1 

MG/MS Date: 
DC Date: 
Liquid 

22-Jul-97 Time: 

1-Aug-97 
14:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene ND ug/L 1.0 ug/L 

Toluene ND ug/L 1.0 ug/L 

Ethylbenzene ND ug/L 1.0 ug/L 

m,p-Xylene ND ug/L 1.0 ug/L 

o-Xylene ND ug/L 1.0 ug/L 

TOTAL ND ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Orsanics by Gas Chromatography 

Approved By: /X_YZ-

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 

TECHNOLOGIES, LTD. 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

5-Aug-97 

5569 

15439 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 

9707221430; MW-2 

MG/MS Date: 

DC Date: 

Liquid 

22-Jul-97 Time: 
1-Aug-97 

14:30 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 4-IT-

Benzene 6.8 ug/L 1.0 ug/L 

Toluene 2.2 ug/L 1.0 ug/L 2.3 

Ethylbenzene 1.4 ug/L 1.0 ug/L 1 , i 

m,p-Xylene 2.4 ug/L 1.0 ug/L u. 0 

o-Xylene ND ug/L 1.0 ug/L AJ_ 

TOTAL 12.8 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved Ey: 

Da:e: 

P.O. BOX 2606 • FARMINGTON, N M 87499 



OFF: (505) 325-5667 LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date 

COC No. 

Sample No. 

Job No. 

5-Aug-97 

5569 

15440 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9707221500; MW-3 

MG/MS Date: 

DC Date: 

Liquid 

22-Jul-97 Time: 

1-Aug-97 
15:00 

Results as Unit of Limit of Unit of 

Parameter Received Measure Quantitation Measure 

Benzene ND ug/L 1.0 ug/L ; i , ^ 

Toluene 11.0 ngl 1.0 ug/L 

Ethylbenzene 22.3 ug/L 1.0 ug/L M 1 
m,p-Xylene 84.3 ug/L 1.0 ug/L 

o-Xylene 6.2 ug/L 1.0 ug/L S3--

TOTAL 123.8 ug/L 
pT 1 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Cas Chromatography 

Approved By: 

Date: 

P.O. BOX 2606 • FARMINGTON, NM 87499 

- TECHXOLCGY B L S S O I S C IWUSTRy :\iTH r:-?= E.\T,'RC.\ 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date 
COC No. 

Sample No. 
Job No. 

5-Aug-97 

5569 

15441 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 
9707221530; MW-4 

MG/MS Date: 

DC Date: 

Liquid 

22-Jul-97 Time: 
1-Aug-97 

15:30 

Results as Unit of Limit of Unit of 

Parameter Received Measure Quantitation Measure 
4-1T-4-1T-

Benzene 35.8 ug/L 1.0 ug/L 

Toluene 8.1 ug/L 1.0 ug/L b.4 

Ethylbenzene 2.2 ug/L 1.0 ug/L 62.8 
m,p-Xylene 4.6 ug/L 1.0 ug/L 

o-Xylene ND ug/L 1.0 ug/L \c.u 

TOTAL 50.7 ug/L 4 iio.S 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

P.O. BOX 2606 • FARMINGTON, N M 87499 



OFF: (505) 325-5667 
ON SITE 

TECHNOLOGIES, LTD. W 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

5-Aug-97 

5569 

15442 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9707221600; MW-5 
MG/MS Date: 

DC Date: 

Liquid 

22-Jul-97 Time: 
1-Aug-97 

16:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 6.5 ug/L 1.0 ug/L 

Toluene 2.1 ug/L 1.0 ug/L 

Ethylbenzene 1.1 ug/L 1.0 ug/L 

m,p-Xylene 2.2 ug/L 1.0 ug/L 

o-Xylene ND ug/L 1.0 ug/L 

TOTAL 12.0 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Optics by Gas Chromatography 

Approved ByT^y^fQ 
Date. 

P.O. BOX 2606 • F A R M I N G T O N , N M 87499 



LAB: (505) 325-1556 

QUALITY ASSURANCE REPORT 
for EPA Method 8020 

Date Analyzed: 1-Aug-97 Internal QC No.: 0527-STD 

Surrogate QC No.: 0528-STD 

Reference Standard QC No.: 0529/30-QC 

Method Blank 

Parameter Result 

Unit of 

Measure 

Average Amount of All Analytes In Blank <1.0 ppb 

Calibration Check 

Parameter 

Unit of 

Measure 

True 

Value 

Analyzed 

Value RPD Limit 

Benzene ppb 20.0 19.2 4 15% 

Toluene ppb 20.0 20.4 2 15% 

Ethylbenzene ppb 20.0 20.2 1 15% 

m,p-Xylene ppb 40.0 38.7 3 15% 

o-Xylene ppb 20.0 20.5 3 15% 

Matrix Spike 
1- Percent 2 - Percent 

Parameter Recovered Recovered Limit RPD Limit 

Benzene 89 88 (39-150) 1 20% 

Toluene 95 95 (46-148) 1 20% 

Ethylbenzene 95 94 (32-160) 1 20% 

m,p-Xylene 89 87 (35-145) 1 20% 

o-Xylene 93 93 (35-145) 0 20% 

Surrogate Recoveries 
SI S2 SI S2 

Percent Percent Percent Percent 

Laboratory Identification Recovered Recovered Laboratory Identification Recovered Recovered 

Limit Percent Recovered (70-130) Limit Percent Recovered (70-130) 

15438-5569 95 

15439-5569 94 

15440-5569 90 

15441-5569 90 

15442-5569 95 (&> 

SI: Flourobenzene 

P.O. BOX 2606 • FARMINGTON, NM 87499 
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OFF: (505) 325-5667 
ON SITE 

TECHNOLOGIES, LTD. " 
LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date 
COC No. 

Sample No. 
Job No. 

22-Oct-97 

5849 

16599 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 
9710151330; MW-1 

MG/MS Date: 
DC Date: 
Liquid 

15-Oct-97 Time: 

20-Oct-97 

13:30 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene ND ug/L 0.2 ug/L 

Toluene ND ug/L 0.2 ug/L 

Ethylbenzene ND ug/L 0.2 ug/L 

m,p-Xylene ND ug/L 0.2 ug/L 

o-Xylene ND ug/L 0.2 ug/L 

TOTAL ND ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved B y T ^ y J ^ - . 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 

TECHNOLOGIES, LT57"" 
LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Den ver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date 
COC No. 

Sample No. 
Job No. 

22-Oct-97 

5849 

16600 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9710151400; MW-2 
MG/MS Date: 

DC Date: 

Liquid 

15-Oct-97 Time: 
20-Oct-97 

14:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 0.2 ug/L 0.2 ue/L 

Toluene 0.9 ug/L 0.2 ue/L 

Ethylbenzene 1.0 ug/L 0.2 ug/L 

m.p-Xylene 1.3 ug/L 0.2 ug/L 

o-Xylene 1.5 ug/L 0.2 ug/L 

TOTAL 4.8 ua/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8Q20A Aromatic Volatile Oreanics by Gas Chromatography 

Approved By: 

Date: U ^ ' ^ / c ^ 

P.O. BOX 2606 • F A R M I N G T O N , NM 87499 



Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date 
COC No. 

Sample No. 
Job No. 

22-Oct-97 

5849 

16601 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9710151430; MW-3 

MG/MS Date: 
DC Date: 
Liquid 

15-Oct-97 Time: 
20-Oct-97 

14:30 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 1.5 ug/L 0.2 ug/L 

Toluene 5.2 ue/L 0.2 ue/L 

Ethylbenzene 1.2 ug/L 0.2 ug/L 

m,p-Xylene 2.6 ug/L 0.2 ug/L 

o-Xylene 3.0 ug/L 0.2 ug/L 

TOTAL 13.5 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved ̂ Y W / . 
Dme: ^ oflT./<!=!-

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 

TECHNOLOGIES, LTD. Wl 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

22-Oct-97 

5849 

16602 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 

9770157500; MW-4 

MG/MS Date: 

DC Date: 

Liquid 

15-Oct-97 Time: 
20-Oct-97 

15:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 12.7 ug/L 0.2 ug/L 

Toluene 7.3 ug/L 0.2 ug/L 

Ethylbenzene 6.2 ug/L 0.2 ug/L 

m,p-Xylene 10.3 ug/L 0.2 ug/L 

o-Xylene 3.8 ug/L 0.2 ug/L 

TOTAL 40.3 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved By. 
Date. 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 
ON SITE 

'mmaeaHtmsf 
TECHNOLOGIES, LTD. 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date: 

COC No.: 

Sample No.: 

Job No.: 

22-Oct-97 

5849 

16603 

2-1000 

Project Name: 

Project Location: 

Sampled by: 

Analyzed by: 

Sample Matrix: 

PNM Gas Services - Mangum IE 
9710151530; MW-5 

MG/MS Date: 

DC Date: 

Liquid 

15-Oct-97 Time: 

20-Oct-97 

15:30 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 1.0 ug/L 0.2 ug/L 

Toluene 4.2 ug/L 0.2 ug/L 

Ethylbenzene 1.4 ug/L 0.2 ug/L 

m,p-Xylene 2.9 ug/L 0.2 ug/L 

o-Xylene 3.2 ug/L 0.2 ug/L 

TOTAL 12.7 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved ByTp*\^(y 

P.O. BOX 2606 • FARMINGTON, N M 87499 



OFF: (505) 325-5667 LAB: (505) 325-1556 

QUALITY ASSURANCE REPORT 
for EPA Method 8020 

Date Analyzed: 20-Oct-97 Internal QC No.: 0527-STD 

Surrogate QC No.: 0528-STD 
Reference Standard QC No.: 0529/30-QC 

Method Blank 

Parameter Result 

Unit of 

Measure 

Average Amount of All Analytes In Blank <0.2 ppb 

Calibration Check 

Parameter 

Unit of 

Measure 

True 

Value 

Analyzed 

Value RPD Limit 

Benzene ppb 20.0 18.5 8 15% 

Toluene ppb 20.0 19.2 4 15% 

Ethylbenzene ppb 20.0 19.2 4 15% 

m,p-Xylene ppb 40.0 37.2 7 15% 

o-Xylene ppb 20.0 19.1 5 15% 

Matrix Spike 
1- Percent 2 - Percent 

Parameter Recovered Recovered Limit RPD Limit 

Benzene 91 90 (39-150) 0 20% 

Toluene 94 93 (46-148) 1 20% 

Ethylbenzene 95 93 (32-160) 2 20% 

m.p-Xylene 92 91 (35-145) 1 20% 

o-Xylene 94 94 (35-145) 0 20% 

Surrogate Recoveries 

SI S2 S1 S2 
Percent Percent Percent Percent 

Laboratory Identification Recovered Recovered Laboratory Identification Recovered Recovered 

Limit Percent Recovered (70-130) Limit Percent Recovered (70-130) 

16599-5849 96 

16600-5849 95 

16601-5849 94 

16602-5849 90 

16603-5849 94 (fH) 

(oh-irt 
St: Flourobenzene 

P.O. BOX 2606 • FARMINGTON, NM 87499 
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ON SITE 
OFF: (505) 325-5667 

TECHNO LO GIE S7LTD. 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date: 

COC No.: 

Sample No.: 

Job No.: 

2-Feb-98 

7136 

17394 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 

9801221026; MW-1 

RD Date: 
DC Date: 
Liquid 

22-Jan-98 Time: 
27-Jan-98 

10:26 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene ND ug/L 0.2 ug/L 

Toluene 0.2 ug/L 0.2 ug/L 

Ethylbenzene ND ug/L 0.2 ug/L 

m,p-Xylene ND ug/L 0.2 ug/L 

o-Xylene ND ug/L 0.2 ug/L 

TOTAL 0.2 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved B y ^ y j ^ -

Date: ^ 

P.O. BOX 2606 • FARMINGTON, N M 87499 



A 

OFF: (505) 325-5667 

/ 
/ 

TECHNOLOGIES, LTD. 
LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87407 

Date 
COC No. 

Sample No. 
Job No. 

2-Feb-98 

7136 

17395 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9801221043; MW-2 

RD Date: 
DC Date: 
Liquid 

22-Jan-98 Time: 
27-Jan-98 

10:43 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene ND ug/L 0.2 ue/L 

Toluene 0.4 ue/L 0.2 ue/L 

Ethylbenzene 0.9 UE/L 0.2 ug/L 

m,p-Xylene 1.4 ue/L 0.2 ug/L 

o-Xylene ND ug/L 0.2 ue/L 

TOTAL 2.7 ue/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method S020A Aromatic Volatile Organics by Gas Chromatography 

Approved By. 
Date. 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 

TECHNOLOGIES, LTD 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date 
COC No. 

Sample No. 
Job No. 

2-Feb-98 

7136 

17396 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9801221100; MW-3 

RD Date: 

DC Date: 

Liquid 

22-Jan-98 Time: 
27-Jan-98 

11:00 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene ND ug/L 0.2 ug/L 

Toluene ND ug/L 0.2 ug/L 

Ethylbenzene 1.6 ug/L 0.2 ug/L 

m,p-Xylene 4.6 ug/L 0.2 ug/L 

o-Xylene 0.8 ue/L 0.2 ug/L 

TOTAL 6.9 ue/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile O ••panics by Cas Chromatography 

Approved ByT^\3^j^~ 

P.O. BOX 2606 • F A R M I N G T O N , N M 87499 



OFF: (505) 325-5667 
ON SITE 

TECHNOLOGIES, LTD. ' 
LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date 
COC No. 

Sample No. 
Job No. 

2-Feb-98 

7136 

17397 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum 1E 
9801221116; MW-4 

RD Date: 

DC Date: 
Liquid 

22-Jan-98 Time: 
27-Jan-98 

11:16 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 11.0 ug/L 0.2 ug/L 

Toluene 0.5 ua/L 0.2 ug/L 

Ethylbenzene 6.6 ua/L 0.2 ug/L 

m.p-Xylene 2.2 ua/L 0.2 ug/L 

o-Xylene 0.7 ug/L 0.2 ug/L 

TOTAL 21.1 ug/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Gas Chromatography 

Approved Ey: 

Date: w

z ^ ^ 8 

P.O. BOX 2606 • F A R M I N G T O N , N M 87499 



Attn: Denver Bearden 

Company: PNM Gas Services 

Address: 603 W. Elm 

City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

2-Feb-98 

7136 

17398 

2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 

9801221136; MW-5 

RD Date: 
DC Date: 
Liquid 

22-Jan-98 Time: 
27-Jan-98 

11:36 

Parameter 

Results as 

Received 

Unit of 

Measure 

Limit of 

Quantitation 

Unit of 

Measure 

Benzene 9.1 ug/L 0.2 ug/L 

Toluene 0.5 ug/L 0.2 ug/L 

Ethylbenzene 6.1 ug/L 0.2 ug/L 

m,p-Xylene 1.9 ug/L 0.2 ug/L 

o-Xylene 0.7 ug/L 0.2 ug/L 

TOTAL 18.3 ue/L 

ND - Not Detected at Limit of Quantitation 

Method - SW-846 EPA Method 8020A Aromatic Volatile Organics by Cas Chromatography 

Approved By~~^y^(^-
Date: 

P.O. BOX 2606 • FARMINGTON, NM 87499 
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/ 

OFF: (505) 325-5667 r̂asaaasisscsEs/. -̂ aaiesBiaBSKss yBBma^osssxa LAB: (505) 325-1556 
TECHNOLOGIES, LTD. V 

QUALITY ASSURANCE REPORT 
for EPA Method 8020 

Date Analyzed: 27-Jan-98 Internal QC No.: 0559-STD 
Surrogate QC No.: 0567-STD 

Reference Standard QC No.: 0529/30-QC 

Method Blank 

Parameter Result 

Unit of 

Measure 

Average Amount of All Analytes In Blank <0.2 ppb 

Calibration Check 

Parameter 

Unit of 

Measure 

True 

Value 

Analyzed 

Value RPD Limit 

Benzene ppb 20.0 21.3 6 15% 

Toluene ppb 20.0 21.3 6 15% 

Ethylbenzene ppb 20.0 21.6 8 15% 

m,p-Xylene ppb 40.0 41.1 3 15% 

o-Xylene ppb 20.0 21.5 7 15% 

Matrix Spike 

Parameter 

1- Percent 

Recovered 

2 - Percent 

Recovered Limit RPD Limit 

Benzene 111 103 139-150) 4 20% 

Toluene 119 102 146-148) 4 20% 

Ethylbenzene 110 105 (32-160) 4 20% 

m,p-Xylene 110 100 (35-145) 4 20% 

o-Xylene 111 105 (35-145) 3 20% 

Surrogate Recoveries 

Laboratory Identification 

SI 

Percent 

Recovered 

S2 

Percent 

Recovered Laboratory Identification 

SI 

Percent 

Recovered 

S2 

Percent 

Recovered 

Limit Percent Recovered (70-130) Limit Percent Recovered (70-130) 

17394-7136 101 
17395-7136 ' 103 
17396-7136 99 
17397-7136 97 

17398-7136 97 C»D 

ST: Ftourobenzene 

P.O. BOX 2606 • FARMINGTON, NM 87499 
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Public Service Company 
of New Mexico 
Alvarado Square MS. 0408 
Albuquerque, NM 87158 

April 15, 1997 

Mr. Will iam Olson 
Hydrogeologist 
Oil Conservation Division 
2040 So. Pacheco 
Santa Fe, New Mexico 87505 

RE: 1997 SAN JUAN BASIN ANNUAL GROUNDWATER REPORT 

Dear Bill: 

PNM is pleased to submit the 1997 Annual Groundwater Report on Unlined Surface Impoundments in the San 
Juan Basin. Pursuant to PNM's Groundwater Management Program for Unlined Surface Impoundment Closures, 
the report details the ongoing investigation/remedial activities at unlined surface impoundments having 
groundwater contamination as identified by PNM. A list of groundwater sites reported in this document is 
provided below. 

Cozzens B1 
Florance 32A 
Florance 40 
Florance 44 
Florance 47X 
Florance 124 
Hampton 4M 
Honolulu Loop-Line Drip 
Jacques 2A 
Kaufmann 1 

MangumIE APR 1 6 1997 
McClanahan A2E 
McClanahan 22 Environmental Bureau 
McCoy A1A 0 i l Conservation Division 
Reid 16 Drip 
Templeton 1E 
Zachry 18E 

RECEIVED 

PNM plans to request closure of two of the above sites, the Florance 124 and the Templeton 1E, in our April 
30, 1997 filing of the San Juan Pit Closure Reports to the OCD Santa Fe office. We did not report on our 
newest groundwater site, the Sammons 2, since this was discovered in the second quarter of 1997. If you 
have any questions regarding the contents of the report, please contact me at (505) 241-2974. 

Sincerely, 

Maureen Gannon 
Project Manager 

Attachment 

cc: Denver Bearden, PNMGS 
Denny Foust, OCD-Aztec Office 
Robin Prisk, WFS 

97rptltr.doc 



PNM 1997 San Juan Basin Groundwater Report 
April 15, 1997 

Prepared for: 

New Mexico O i l Conservation Divis ion 
2040 South Pacheco 

Santa Fe, New Mexico 87505 

Prepared by: 

Public Service Company of New Mexico 
Environmental Services Department 

Alvarado Square - MS 0408 
Albuquerque, New Mexico 87158 



PNMGS Well Site: M a n g u m 1 E 

Groundwater Site Summary Report 
Copies: WFS(l) 
Operator (1) 
NMOCD District Office (1) 
NMOCD Santa Fe (1) 

Quarter/Year: 4/96 & 1/97 

Operator: Burlington Resources 

Sec: 33 Twn: 29N Rng: 11W Unit: F 

Canyon: San Juan River 

Vulnerable Class: Original 

OCD Ranking: 40 

Lead Agency: NMOCD 

Topo Map: previously submitted 
Well Completion Diagram: Figure 1 
Site Map with Analysis: Figure 2 
Groundwater Contour Map: Figure 3 
Hydrograph: Figure 4 
Full-suite Groundwater Sampling: Table 1 
Analytical Results: attached 

Activities for Previous Two Quarters (Oct. - Dec. 1996 & Jan. - Mar. 1997): 
PNM installed four wells at the Magnum IE on November 11, 1996. All well installations were conducted 

pursuant to the PNM San Juan Basin Groundwater Management Plan. Figure 1 presents a typical well completion 
diagram for the site. 

The wells were surveyed and sampled on January 24, 1997. Water level measurements were taken in each of 
the four monitoring wells. PNM conducted groundwater sampling in each well for chemical analyses of benzene, 
toluene, ethylbenzene, and xylenes (BTEX) and major cations/anions. In addition, MW-1 and MW-2 was sampled 
for WQCC metals. Sampling was performed in strict compliance with EPA protocol. 

PNM delivered the samples to OnSite Technologies, Farmington, New Mexico. The samples were analyzed 
using the following methods: 
• benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8020 
• major cations/anions using various EPA methods 
• WQCC metals- filtered (As, Ba, Cd, Cr, Pb, Se, Ag, and Hg using inductively coupled plasma (ICP) for heavy 

metals and atomic absorption spectroscopy (AAS) for Hg and Se). 

Figure 2 is a site map showing benzene, toluene, ethylbenzene and xylenes (BTEX) analytical data for each 
monitoring well at the site. Table 1 provides a complete table of all groundwater sampling results. MW-1, the up­
gradient well, shows no signs of BTEX contamination. BTEX concentrations in MW-2 (the source well) are below 
standard. MW-3, a cross-gradient well, and MW-4, a down-gradient well, contain benzene levels of 16 ppb and 
43.8 ppb which are above the WQCC standard of 10 ppb. Metals levels in MW-1 and MW-2 were non-detectable 
or below state standards. 

Figure 3 provides a groundwater contour map of the site for the first quarter of 1997. Groundwater is flowing in 
a southwest direction beneath the site to the San Juan River. Figure 4 presents one-time groundwater elevations for 
the site. 

Further Action: 
PNM will continue to monitor the groundwater gradient and perform quarterly sampling at the Mangum IE. 

Public Service Company of New Mexico - Gas Services 
Environmental Services Division - Alvarado Square, MS-0408 
Albuquerque, N M 87158 

Results: 

Contact: Maureen Gannon Telephone: 505-241-2974 
PNMGS: 97gwrrpt.doc 15-Apr-97 
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Figure 2 Mangum 1E Site Map with Analytical Results 
(concentrations in ppb) 
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TABLE 1. MANGUM I E GROUNDWATER SAMPLING RESULTS, mg/l (1/24/97) 
Constituent WQCC Stds. MW-1 MW-2 MW-3 MW-4 MW-5 (MW-2 

duplicate) 
B 0.01 <0.0002 0.0063 0.0016 0.0438 0.005 
T 0.75 <0.0002 0.0289 0.0011 0.0420 0.029 
E 0.75 <0.0002 0.0059 0.0034 0.0396 0.0048 
X 0.62 <0.0002 0.0255 0.0032 0.182 0.0255 

PAHs 0.03 NA NA NA NA NA 
Metals 

As 0.1 <0.030 <0.030 NA NA NA 
Ba 1 0.047 0.034 NA NA NA 
Cd 0.01 <0.004 O.004 NA NA NA 
Cr 0.05 <0.010 <0.010 NA NA NA 
Pb 0.05 <0.040 <0.040 NA NA NA 
Se 0.05 <0.003 0.003 NA NA NA 
Ag 0.05 <0.006 <0.006 NA NA NA 
Hg 0.002 0.0005 <0.0001 NA NA NA 

Cations/Anions 
Na NA 105 153 117 112 153 
Ca NA 119 182 194 168 181 
Mg NA 13.9 22.3 24.0 18.6 22.7 
K NA 2.6 3.9 2.7 2.7 3.9 
Cl NA 17.8 22.9 17.5 19.3 20.3 

S04 NA 299 557 462 395 564 
C03 NA <1 <1 <1 <1 <1 

HC03 NA 302 355 412 360 358 
OH NA <1 <1 <1 <1 <1 

Cation/Anion 
Balance 

Difference Cation-
Anion 

NA 0.04 0.39 0.05 0.19 0.53 

Total Cation-Anion NA 23.39 35.73 33.68 29.52 35.84 
% Difference NA 0.2 1.1 0.1 0.6 1.5 

TDS, calc NA 859 1296 1229 1076 1303 
TDS, meas NA 808 1238 1146 1028 1236 

Hardness as CaC03 NA 354 546 583 496 545 

NA: Not applicable 
BDL: Below detection limit 
NS: Not sampled 
Bold: Concentration above WQCC standard 
** Out of acceptable range, Diff. +/- 5 

mgletb.doc 



OFF: (505) 325-5667 ON SITE 
T E C H N O L O G I E S , L T D . 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Den ver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

28-Jan-97 
5734 

13517 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9701241000; MW-1 
MS/MG Date: 
DC Date: 
Liquid 

24-Jan-97 Time: 
27-Jan-97 

10:00 

Laboratory Analysis 

Parameter Result 

Unit of 

Measure 

Detection 

Limit 

Unit of 

Measure 

Benzene < 0 . 2 ug/L 0.2 ug/L 

Toluene < 0 . 2 ug/L 0.2 ug/L 

Ethylbenzene < 0 . 2 ug/L 0.2 ug/L 

m,p-Xylene < 0 . 2 ug/L 0.2 ug/L 

o-Xylene < 0 . 2 ug/L 0.2 ug/L 

TOTAL < 0 . 2 ug/L 

Method - SW-846 EPA Method 8020 Aromatic Volatile Organics by Gas Chromatography 

Approved by: (^y^-r^S 
D a t e : i/-L*(rh 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD. W i 

ANALYTICAL REPORT 

LAB: (505) 325-1556 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

28-Jan-97 
5734 

13518 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9701241030; MW-2 
MS/MG Date: 
DC Date: 
Liquid 

24-Jan-97 Time: 
27-Jan-97 

10:30 

Laboratory Analysis 

Parameter Result 

Unit of 

Measure 

Detection 

Limit 

Unit of 

Measure 

Benzene 6.3 ug/L 0.2 ug/L 

Toluene 28.9 ug/L 0.2 ug/L 

Ethylbenzene 5.9 ug/L 0.2 ug/L 

m,p-Xylene 25.0 ug/L 0.2 ug/L 

o-Xylene 0.5 ug/L 0.2 ug/L 

TOTAL 66.5 ug/L 

Method - SW-846 EPA Method 8020 Aromatic Volatile Organics by Gas Chromatography 

Approved b v : ' _ (^^</-r 
Date: 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 
ON SITE 

TECHNOLOGIES, LTD. ^ 

V 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 6*03 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

28-Jan-97 
5734 

13519 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9701241100; MW-3 
MS/MG Date: 
DC Date: 
Liquid 

24-Jan-97 Time: 
27-Jan-97 

11:00 

Laboratory Analysis 

Parameter Result 

Unit of 

Measure 

Detection 

Limit 

Unit of 

Measure 

Benzene 1.6 ug/L 0.2 ug/L 

Toluene 1.1 ug/L 0.2 ug/L 

Ethylbenzene 3.4 ug/L 0.2 ug/L 

m,p-Xylene 2.7 ug/L 0.2 ug/L 

o-Xylene 0.5 ug/L 0.2 ug/L 

TOTAL 9.4 ug/L 

Method - SW-846 EPA Method 8020 Aromatic Volatile Organics by Gas Chromatography 

Approved by. 
Date: f 

P.O. BOX 2606 • FARMINGTON, N M 87499 

- TscHXQLocr BLESDISG ISDUSTRY WITH THE ESMRC:: 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD. 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 

Sample No.: 
Job No.: 

28-Jan-97 
5734 

13520 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9701241130; MW-4 
MS/MG Date: 
DC Date: 
Liquid 

24-Jan-97 Time: 
27-Jan-97 

11:30 

Laboratory Analysis 

Parameter Result 

Unit of 

Measure 

Detection 

Limit 

Unit of 

Measure 

Benzene 43.8 ug/L 0.2 ug/L 
Toluene 42.0 ug/L 0.2 ug/L 

Ethylbenzene 39.6 ug/L 0.2 ug/L 

m,p-Xy/ene 161.8 ug/L 0.2 ug/L 

o-Xylene 20.2 ug/L 0.2 ug/L 

TOTAL 307.4 ug/L 

Method - SW-846EPA Method 8020 Aromatic Volatile Organics by Gas Chromatography 

Approved by: (^y^^ 
D a t e : i / i e /v?-

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD. Wi 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 
Sample Matrix: 

PNM Gas Services - Mangum IE 
9701241200; MW-5 
MS/MG Date: 
DC Date: 
Liquid 

Date: 
COC No.: 

Sample No.: 
Job No.: 

24-Jan-97 Time: 
27-Jan-97 

28-Jan-97 
5734 

13521 
2-1000 

12:00 

Laboratory Analysis 

Parameter Result 

Unit of 

Measure 

Detection 

Limit 

Unit of 

Measure 

Benzene 5.0 ug/L 0.2 ug/L 

Toluene 29.0 ug/L 0.2 ug/L 

Ethylbenzene 4.8 ug/L 0.2 ug/L 

m,p-Xy/ene 24.7 ug/L 0.2 ug/L 

o-Xylene 0.8 ug/L 0.2 ug/L 

TOTAL 64.2 ug/L 

Method - SW-846 EPA Method 8020 Aromatic Volatile Organics by Gas Chromatography 

Approved b y C ^ W ^ 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
T E C H N O L O G I E S , L T D 

QUALITY ASSURANCE REPORT 
for EPA Method 8020 

LAB: (505) 325-1556 

Date Analyzed: 27-Jan-97 Internal QC No.: 0527-STD 

Surrogate QC No.: 0528-STD 

Reference Standard QC No.: 0417-o.c 

Method Blank 

Parameter Result 

Unit of 

Measure 

Average Amount of All Analytes In Blank <0.2 ppb 

Calibration Check 

Parameter 

Unit of 

Measure 

True 

Vaiue 

Analyzed 

Value %Diff Limit 

Benzene ppb 20.0 18.9 6 15% 

Toluene ppb 20.0 19.4 3 15% 
Ethylbenzene ppb 20.0 19.8 1 15% 

m,p-Xylene ppb 40.0 38.5 4 15% 

o-Xylene ppb 20.0 19.5 2 15% 

Matrix Spike 

Parameter 

1- Percent 

Recovered 

2 • Percent 

Recovered Limit %RSD Limit 

Benzene 98 93 (39-150) 4 20% 
Toluene 103 98 (46-148) 4 20% 
Ethylbenzene 105 100 (32-160) 4 20% 
m,p-Xylene 103 97 (35-145) 4 20% 

o-Xylene 104 99 (35-145) 3 20% 

Surrogate Recoveries 

Laboratory Identification 

SI 

Percent 

Recovered 

S2 

Percent 

Recovered Laboratory Identification 

SI 

Percent 

Recovered 

S2 

Percent 

Recovered 

Limit Percent Recovered (70-130) Limit Percent Recovered (70-130) 

13517-5734 97 
13518-5734 94 
13519-5734 91 
13520-5734 92 
13521-5734 95 

S7: Rourobenzene 

P.O. BOX 2606 • FARMINGTON, NM 87499 

- TECH\CL-.'C;' SLEKDISC /.VDIKTRV 'v/r;; 'rHE - -



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD % : 

ANALYTICAL REPORT 

LAB: (505) 325-1556 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 
Sample ID: 
Job No.: 

28-Jan-97 
5734 

13517 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 

PNM Gas Services - Mangum IE 
9701241000; MW1 
MS Date: 
HR Date: 

24-Jan-97 Time: 
28-Jan-97 

10:00 

Laboratory Analysis 

Parameter Result 
Unit of 

Measure Result 
Unit of 

Measure 
Cations 

Sodium Na 105 mg/L 4.57 me/L 

Calcium Ca 119 mg/L 5.94 me/L 

Magnesium Mg 13.9 mg/L 1.14 me/L 

Potassium K 2.6 mg/L 0.07 me/L 

Anions 

Chloride Cl 17.8 mg/L 0.50 me/L 

Sulfate S04 299 mg/L 6.23 me/L 

Carbonate CO3 as CaCO3 <1 mg/L <0.01 me/L 

Bicarbonate HC03 as CaC03 302 mg/L 4.95 me/L 

Hydroxide OH as CaC03 <1 mg/L <0.01 me/L 

Total Dissolved Solids 

Calculated, Sum of Cation/Anion 859 mg/L Cation-Anion Balance 

Total Dissolved Solids 

Dried @ 180 C 808 mg/L 

0.04 Difference Cation-Anion, me/L 

23.39 Total Cation-Anion, me/L 

0.2 % Difference Cation-Anion 

pH 7.39 
Conductivity ( 3> 25 C 1114 uS/cm Comments 

7bfs/ Hardness as CaCOS 354 mg/L 

Approved by. 
Date. 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD 

LAB: (505) 325-1556 

ANALYTICAL REPORT 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 
Sample ID: 
Job No.: 

28-Jan-97 
5734 

13518 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 

PNM Gas Services - Mangum IE 
9701241030; MW2 
MS Date: 
HR Date: 

24-Jan-97 Time: 
28-Jan-97 

10:30 

Laboratory Analysis 

Parameter Result 
Unit of 
Measure Result 

UnU of 
Measure 

Cations 

Sodium Na 153 mg/L 6.66 me/L 

Calcium Ca 182 mg/L 9.08 me/L 

Magnesium Mg 22.3 mg/L 1.84 me/L 

Potassium K 3.9 mg/L 0.10 me/L 

Anions 

Chloride Cl 22.9 mg/L 0.65 me/L 

Sulfate S04 557 mg/L 11.60 me/L 

Carbonate COS as CaCO3 <1 mg/L <0.01 me/L 

Bicarbonate HC03 as CaC03 355 mg/L 5.82 me/L 

Hydroxide OH as CaC03 <1 mg/L <0.01 me/L 

Total Dissolved Solids 

Calculated. Sum of Cation/Anion 1296 mg/L Cation-Anion Balance 

Total Dissolved Solids 

Dried @ 180 C 1238 mg/L 

0.39 Difference Cation-Anion, me/L 

35.73 Total Cation-Anion, me/L 

1.1 % Difference Cation-Anion 

pH 7.35 
Conductivity @ 25 C 1627 uS/cm Comments 

Total Hardness as CaC03 546 mg/L 

Approved by: 
Date, 

P.O. BOX 2606 • FARMINGTON, N M 87499 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD. « ^ 

Sf 
ANALYTICAL REPORT 

LAB: (505) 325-1556 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 
Sample ID: 
Job No.: 

28-Jan-97 
5734 

13519 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 

PNM Gas Services - Mangum IE 
9701241100; MW3 
MS Date: 
HR Date: 

24-Jan-97 Time: 
28-Jan-97 

11:00 

Laboratory Analysis 

Parameter Result 
Unit of 

Measure Result 
Unit of 

Measure 
Cations 

Sodium Na 117 mg/L 5.09 me/L 

Calcium Ca 194 mg/L 9.68 me/L 

Magnesium Mg 24.0 mg/L 1.97 me/L 

Potassium K 2.7 mg/L 0.07 me/L 

Anions 

Chloride Cl 17.5 mg/L 0.49 me/L 

Sulfate S04 462 mg/L 9.62 me/L 

Carbonate COS as CaC03 <1 mg/L <0.01 me/L 

Bicarbonate HC03 as CaC03 412 mg/L 6.75 me/L 

Hydroxide OH as CaC03 <1 mg/L <0.01 me/L 

Total Dissolved Solids 

Calculated, Sum of Cation/Anion 1229 mg/L Cation-Anion Balance 

Total Dissolved Solids 

Dried @> 180 C 1146 mg/L 

0.05 Difference Cation-Anion, me/L 

33.68 Total Cation-Anion, me/L 

0.1 % Difference Cation-Anion 

PH 7.34 
Conductivity ( 3> 25 C 1531 uS/cm Comments 

Total Hardness as CaCOS 583 mg/L 

Approved by: ( ^ ^ ^ f 

* A fa-Date: 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD. 

ANALYTICAL REPORT 

LAB: (505) 325-1556 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 
Sample ID: 
Job No.: 

28-Jan-97 
5734 

13520 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 

PNM Gas Services - Mangum IE 
9701241130; MW4 
MS Date: 
HR Date: 

24-Jan-97 Time: 
28-Jan-97 

11:30 

Laboratory Analysis 

Parameter Result 
Unit of 
Measure Result 

Unit of 
Measure 

Cations 

Sodium Na 112 mg/L 4.87 me/L 

Calcium Ca 168 mg/L 8.38 me/L 

Magnesium Mg 18.6 mg/L 1.53 me/L 

Potassium K 2.7 mg/L 0.07 me/L 

Anions 

Chloride Cl 19.3 mg/L 0.54 me/L 

Sulfate S04 395 mg/L 8.22 me/L 

Carbonate C03 aa CaCO3 <1 mg/L <0.01 me/L 

Bicarbonate HC03 as CaC03 360 mg/L 5.90 me/L 

Hydroxide OH as CaC03 <1 mg/L <0.01 me/L 

Total Dissolved Solids 

Calculated, Sum of Cation/Anion 1076 mg/L Cation-Anion Balance 

Total Dissolved Solids 

Dried @ 180 C 1028 mg/L 

0.19 Difference Cation-Anion, me/L 

29.52 Total Cation-Anion, me/L 

pH 7.40 
0.6 % Difference Cation-Anion 

Conductivity ( 3> 25 C 1373 uS/cm Comments 

Total Hardness as CaCOS 496 mg/L 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD 

ANALYTICAL REPORT 

LAB: (505) 325-1556 

Attn: Denver Bearden 
Company: PNM Gas Services 
Address: 603 W. Elm 
City, State: Farmington, NM 87401 

Date: 
COC No.: 
Sample ID: 
Job No.: 

28-Jan-97 
5734 

13521 
2-1000 

Project Name: 
Project Location: 
Sampled by: 
Analyzed by: 

PNM Gas Services - Mangum IE 
9701241200; MW5 
MS Date: 
HR Date: 

24-Jan-97 Time: 
28-Jan-97 

12:00 

Laboratory Analysis 

Parameter Result 
Unit of 

Measure Result 
Unit of 
Measure 

Cations 

Sodium Na 153 mg/L 6.66 me/L 

Calcium Ca 181 mg/L 9.03 me/L 

Magnesium Mg 22.7 mg/L 1.87 me/L 

Potassium K 3.9 mg/L 0.10 me/L 

Anions 

Chloride Cl 20.3 mg/L 0.57 me/L 

Sulfate S04 564 mg/L 11.74 me/L 

Carbonate C03 as CaC03 < 1 mg/L <0.01 me/L 

Bicarbonate HC03 as CaC03 358 mg/L 5.87 me/L 

Hydroxide OH as CaC03 <1 mg/L <0.01 me/L 

Total Dissolved Solids 

Calculated, Sum of Cation/Anion 1303 mg/L Cation-Anion Balance 

Total Dissolved Solids 

Dried @ 180 C 1236 mg/L 

0.53 Difference Cation-Anion, me/L 

35.84 Total Cation-Anion, me/L 

1.5 % Difference Cation-Anion 

pH 7.35 
Conductivity ( J> 25 C 1630 uS/cm Comments 

Total Hardness as CaC03 545 mg/L 

Approved by: [ \ ^ y -
Date: ^~^~Yi 

P.O. BOX 2606 • FARMINGTON, NM 87499 



OFF: (505) 325-5667 ON SITE 
TECHNOLOGIES, LTD. 

LAB: (505) 325-1556 

QUALITY ASSURANCE REPORT 
Cation!Anion Balance 

Date: 28-Jan-97 

Quality Control Sample 
Laboratory True Analyzed Unit of Limit 

Parameter Identification Value Value Measure %Diff % Diff 

Sodium, Na 0509-QC 3.60 3.64 mg/L 1 10 

Calcium, Ca 0462-QC 2.18 2.13 mg/L -2 10 

Magnesium, Mg 0462-QC 1.14 1.15 mg/L 1 10» 

Potassium, K 0509-QC 2.24 2.19 mg/L -2 10 

Chloride, Cl 0522-QC 95 97 mg/L 2 10 

Sulfate, S04 0522-QC 149 145 mg/L -3 10 

Alkalinity 0522-QC 209 224 mg/L 7 10 

pH 0522-QC 9.08 9.26 2 10 

Conductivity 0522-QC 1280 1144 uS/cm -11 15 

Total Dissolved Solids, 180C 0522-QC 959 938 uS/cm -2 15 

Matrix Spike 
Laboratory Analyzed Matrix Spike Unit of Spike 

Parameter Identification Value Spike Value Measure Recovery 

Sodium, Na 13521-5734 1.91 0.50 2.29 mg/L 95% 

Calcium, Ca 13521-5734 2.26 0.50 2.72 mg/L 99% 

Magnesium, Mg 13521-5734 1.14 0.50 1.67 mg/L 102% 

Potassium, K 13521-5734 1.94 0.50 2.40 mg/L 98% 

Method Blank 

Parameter 

Laboratory 

Identification 

Analyzed 

Value 

Unit of 

Measure 

Sodium, Na LF-Blank <0.2 mg/L 

Calcium, Ca LF-Blank <0.05 mg/L 

Magnesium, Mg LF-Blank <0.05 mg/L 

Potassium, K LF-Blank <0.05 mg/L 

Chloride, Cl LF-Blank <3 X DL mg/L 

Sulfate, S04 LF-Blank < 1 mg/L 

Conductivity LF-Blank < 2 uS/cm 

P.O. BOX 2606 • FARMINGTON, N M 87499 



AV>. 
• • • •«> .•/>/. '%•?• Mountain States Analytical 

1 ^ 

OTVED FEB 1 8 1967, T mi 
February 10, 1997 

Mr. David Cox 
On Site Technologies, Ltd. 
612 E Murray Drive 
Farmington, NM 87401 

Reference: 
Project: Mangum IE 
Project No.: PNM 1002 
MSAI Group: 15069 

Dear Mr. Cox: 

Enclosed are the analytical results for your project referenced 
above. The following samples are included i n the report. 

13517-5734 (Dissolved) 13518-5734 (Dissolved) 

A l l holding times were met f o r the tests performed on these samples. 

I f the report i s acceptable, please approve the enclosed invoice 
and forward i t f o r payment. 

Thank you f o r selecting Mountain States Analytical, Inc. to serve as 
your an a l y t i c a l laboratory on t h i s project. I f you have any questions 
concerning these results, please feel free to contact me at any time. 

We look forward to working with you on future projects. 

With Regards, 

Rolf E. Larsen 
Project Manager 



> • • • • • 
V/.V.VA Mountain States Analytical 

The Quality Solution 

On S i t e Technologies, L t d . 
612 E Murray Drive 
Farmington, NM 87401 

A t t n : Mr. David Cox 
Pr o j e c t : Mangum IE 

Sample ID: 13517-5734 (Dissolved) 
Matrix: Waste Water 

MSAI Sample: 
MSAI Group: 
Date Reported: 
Discard Date: 
Date Submitted: 
Date Sampled: 
Co l l e c t e d by: 
Purchase Order: 
P r o j e c t No.: 

58387 
15069 
02/10/97 
03/12/97 
01/28/97 
01/24/97 

5734 
PNM 1002 

Test Analysis 

0249D Cadmium by ICP, Dissolved w/ww 
Method: SW-846 6010A 

Results 
as Received 

ND 

U n i t s 

mg/l 

Me thod 
D e t e c t i o n 

L i m i t 

0.004 

0251F Chromium by ICP, Dissolved 
Method: SW-846 6010A 

ND mg/l 0.010 

0255F Lead b y ICP, D i s s o l v e d 
M e t h o d : SW-846 6010A 

ND mg/l 0.040 

0259F M e r c u r y b y CVAA, w/ww D i s s , 2 4 5 . 1 
M e t h o d : SW-846 2 4 5 . 1 

0.0005 mg/l 0.0001 

0266D S i l v e r b y ICP, D i s s o l v e d 
M e t h o d : SW-846 6010A 

ND mg/l 0.006 

03921 F lame/ ICP Prep f o r M e t a l s , Wate rs 
M e t h o d : SW-84 6 3005A 

Complete 

0392M M e r c u r y Prep CVAA, Waters 
M e t h o d : SW-846 7470 

Complete 

0401 Prep f o r HAA, ww 
M e t h o d : SW-846 7061A 

Complete 

10451 A r s e n i c b y ICP , D i s s o l v e d 
M e t h o d : SW-846 6010A 

ND mg/l 0.030 

1450 S e l e n i u m b y HAA, ww D i s s , 7741 
M e t h o d : SW-846 7741 

ND mg/l 0.003 

254IB B a r i u m b y ICP, D i s s o l v e d 
M e t h o d : SW-84 6 6010A 

0.047 mg/l 0.003 

JO, 
IJctiri vl 

CJutt (if it 
S • 

1645 West 2200 South, Salt Lake City, Utah 84119-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972-6278 

A C I L 



\\w\\ Mountain States Analytical 
The Quality Solution 

On Site Technologies, Ltd. 

Sample ID: 13517-5734 (Dissolved) 

Test Analysis 

0939 Sample F i l t e r i n g 
Method: MSAI IN-HOUSE 

Results 
as Received 

Complete 

MSAI Sample: 
MSAI Group: 

Units 

Page 

58387 
15069 

Method 
Detection 

Limit 

Respectfully Submitted, 
Reviewed and Approved by: 

Rolf E. Larsen 
Project Manager 

JO. 
fvarS of 

s • 

1645 West 2200 South, Salt Lake City, Utah 84119-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972-6278 

I E M B E R 

A C I L 
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\ \ \ \ \ \ Mountain States Analytical 

The Quality Solution 

On S i t e Technologies, L t d . 
612 E Murray Drive 
Farmington, NM 87401 

A t t n : Mr. David Cox 
Pr o j e c t : Mangum IE 

Sample ID: 13518-5734 (Dissolved) 
Matrix: Waste Water 

MSAI Sample: 
MSAI Group: 
Date Reported: 
Discard Date: 
Date Submitted: 
Date Sampled: 
Co l l e c t e d by: 
Purchase Order: 
P r o j e c t No.: 

58388 
15069 
02/10/97 
03/12/97 
01/28/97 
01/24/97 

5734 
PNM 1002 

Test Analysis 

0249D Cadmium by ICP, Dissolved w/ww 
Method: SW-846 6010A 

Results 
as Received 

ND 

U n i t s 

mg/l 

M e t h o d 
D e t e c t i o n 

L i m i t 

0.004 

0251F Chromium by ICP, Dissolved 
Method: SW-846 6010A 

ND mg/l 0.010 

0255F Lead b y ICP, D i s s o l v e d 
M e t h o d : SW-846 6010A 

ND mg/l 0.040 

0259F M e r c u r y b y CVAA, w/ww D i s s , 2 4 5 . 1 
M e t h o d : SW-84 6 2 4 5 . 1 

ND mg/l 0.0001 

0266D S i l v e r by ICP , D i s s o l v e d 
M e t h o d : SW-846 6010A 

ND mg/l 0.006 

D392I F lame/ ICP Prep f o r M e t a l s , Wate r s 
M e t h o d : SW-846 3005A 

Complete 

)392M M e r c u r y Prep CVAA, Wate rs 
M e t h o d : SW-846 7470 

Complete 

)401 Prep f o r HAA, ww 
Method: SW-846 7061A 

Complete 

.0451 A r s e n i c b y ICP, D i s s o l v e d 
M e t h o d : SW-846 6010A 

ND mg/l 0.030 

450 S e l e n i u m by HAA, ww D i s s , 7741 
M e t h o d : SW-846 7741 

ND mg/l 0.003 

541B B a r i u m b y ICP, D i s s o l v e d 
M e t h o d : SW-846 6010A 

0.034 mg/l 0.003 

JO, 
'Jetiri uf 

v • 

1645 West 2200 South, Salt Lake City, Utah 84119-1456 (801)973-0050 1-800-973-MSAI FAX (801) 972-6278 

M E M B E R 
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* • • « • • _ \ *•>/?& Mountain States Analytical 

77?e Quality Solution 
On S i t e Technologies, L t d . 

Sample ID: 13518-5734 (Dissolved) 

MSAI Sample: 
MSAI Group: 

Page 

58388 
15069 

Test Analysis 

0939 Sample F i l t e r i n g 
Method: MSAI IN-HOUSE 

Results 
as Received 

Complete 

U n i t s 

Method 
Detection 

Limit 

R e s p e c t f u l l y Submit ted, 
Reviewed and Approved by: 

Rolf E . Larsen 
Project Manager 

1645 West 2200 South, Salt Lake City, Utah 84119-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972-6278 

M E M B E R 

ACIL 



Page 1 Mountain States Analytical, Inc. 
Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:32 
Group: 1506? 

Analysis Batch Number: 0259B-02/07/97-107 -1 

Test Identification : 0259B-Mercury by CVAA, w/ww, SW-846 Sequence : 0259T-1 

Number of Samples : 19 

Batch Data-Date/Time : 02/10/97 / 11:10:41 

BLANKS ANALYTE CONC FOUND # CONC LIMIT 

PBW-895 Mercury 0.0400 0.1000 

PBW-894-2 Mercury 0.0600 0.1000 

SPIKE QC LIMITS 

SAMPLES ANALYTE CONC ADDED CONC SAMPLE CONC SPIKE % REC # LOWER UPPER 

15164-58758 Mercury 1.0000 0.0700 0.9300 86.0 80.0 120.0 

15088-58436-2 Mercury 1.0000 0.1500 1.0100 86.0 80.0 120.0 

MSD 
SAMPLE# ANALYTE 
15164-58758 Mercury 

15088-58436-2 Mercury 

CONC ADDED CONC SAMPLE RESULT 2 %REC2 # 

1.0000 0.0700 0.9200 85.0 

1.0000 0.1500 0.9700 82.0 

QC LIMITS 

LOWER UPPER 

120.0 

120.0 

80.0 

80.0 

RPD # LI":' 

1.2 

4.8 
20.; 
20. C 

ANALYTE 

DUPLICATE 

SAMPLE# 

15164-58758 Mercury 

15088-58436-2 Mercury 

RESULT 1 

0.0000 

0.1500 

RESULT 2 

0.0000 

0.1000 

RPD # 

0.0 

40.0<3a) 

LIMIT 

20.0 

20.0 

DILUTION 

1.00 

1.00 

CONTROL 

SAMPLES 

LCSW-895 
LCSW-894-2 

ANALYTE 

Mercury 
Mercury 

CONC FOUND 

2.5500 

2.5400 

CONC KNOWN % REC # 

2.5000 

2.5000 
102.0 

101.6 

QC LIMITS 

LOWER UPPER 

80.0 120.0 

80.0 120.0 

QC LIMITS 
CCV # ANALYTE TRUE VALUE BATCH READ % REC # LOWER UPPER 
icv- Mercury 3.0000 3.1800 106.0 90.0 110.0 
CCV--2 Mercury 5.0000 5.0100 100.2 80.0 120.0 
CCV--3 Mercury 5.0000 5.2800 105.6 80.0 120.0 
CCV--4 Mercury 5.0000 5.2000 104.0 80.0 120.0 
ICV--5 Mercury 3.0000 2.9300 97.7 90.0 110.0 
:cv--6 Mercury 5.0000 5.0200 100.4 80.0 120.0 
:cv--7 Mercury 5.0000 5.1700 103.4 80.0 120.0 
:cv--8 Mercury 5.0000 5.0700 101.4 80.0 120.0 
:cv--9 Mercury 5.0000 5.1000 102.0 80.0 120.0 

XB# ANALYTE CONC FOUND # CONC LIMIT 
CB- Mercury 0.0100 0.1000 
XB- Mercury -0.0300 0.1000 
XB- Mercury -0.0300 . 0.1000 
:CB- Mercury -0.0400 0.1000 
:CB- Mercury -0.0400 0.1000 
CB- Mercury ND 0.1000 
CB- Mercury 0.0200 0.1000 
CB- Mercury 0.0100 0.1000 

Result Footnotes 
3a) - Duplicate is valid because result is <5x the detection limit 



Page 2 Mountain States Analytical, Inc. 

Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:33 
Group: 15069 

Analysis Batch Number: 0259B-02/07/97-107 -1 

Test Identification : 0259B-Mercury by CVAA, w/ww SW-846 Sequence : 0259T-1 
Number of Samples : 19 

Batch Data-Date/Time : 02/10/97 / 11:10:41 

Groups & Samples 

15028-58161 15028-58162 15028-58163 15046-58297 15046-58298 15046-58299 15046-58300 15069-58387 

15069-58388 15088-58436 15088-58437 15088-58662 15088-58663 15132-58595 15164-58758 15164-58761 

15164-58762 15164-58763 15164-58764 



Page 1 Mountain States Analytical, Inc. 
Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:34 
Group: 15069 

Analysis Batch Number: 1458 -02/04/97-061 -1 

Test Identification : 1458 -Selenium by HAA, uu, SW846 7741 

Number of Samples : 7 

Batch Data-Date/Time : 02/07/97 / 17:39:35 

Sequence : DAAB035 

CCV # 

ICV-

CCV1-

ANALYTE 

Selenium 

Selenium 

TRUE VALUE 

0.0500 

0.0500 

BATCH READ 

0.0503 

0.0407 

QC LIMITS 

% REC # LOWER UPPER 
100.6 

81.4 

80.0 120.0 

80.0 120.0 

CCB# 

ICB-

CCB1-

ANALYTE 

Selenium 

Selenium 

CONC FOUND # 

0.0013 

0.0026 

CONC LIMIT 

0.0030 

0.0030 

Groups & Samples 

14906-57650 14906-57651 14906-57663 14906-57664 14917-57699 15069-58387 15069-58388 



Page Mountain States Analytical, Inc. 

Daily QC Batching Data 

Data Released for Reporting 

02/10/97 

11:45:39 

Group: 15069 

Analysis Batch Number: ICPWA-02/03/97-061 -1 

Test Identification : ICPWA-Metals by ICP 

Number of Samples : 12 

Batch Data-Date/Time : 02/04/97 / 09:02:21 

Sequence : DATC034 

BLANKS 

PBW1-886 

PBW2-886-2 

ANALYTE CONC FOUND # CONC LIMIT 

SiIver 0 0017 0.0060 

Aluminum 0 0024 0.0500 

Arsenic 0 0010 0.0300 

Boron ND 0.0400 

Barium 0 0011 0.0030 

Beryl Iium 0 0001 0.0002 

Cadmi um ND 0.0040 

CobaIt 0 0008 0.0040 

Chromium 0 0022 0.0100 

Copper 0 0033 0.0100 

Manganese 0 0001 0.0020 

Lead 0.0108 0.0400 

Antimony ND 0.1000 

Selenium 0 0335 0.0700 

Thai Iium 0 0570 0.1000 

Vanadium 0 0005 0.0030 

Zinc ND 0.0300 
SiIver 0 0004 0.0060 
Aluminum ND 0.0500 

Arsenic ND 0.0300 
Boron ND 0.0400 
Barium 0 0004 0.0030 
Berylt ium ND 0.0002 
Cadmium ND 0.0040 
Cobalt ND 0.0040 
Chromium 0 0022 0.0100 
Copper 0 0028 0.0100 
Manganese 0 0020 0.0020 

Lead 0 0080 0.0400 
Antimony ND 0.1000 
Selenium ND 0.0700 

Thai Iium 0 0040 0.1000 
Vanadium ND 0.0030 
Zinc 0 0020 0.0300 

;PIKE 

;AMPLE# 

QC LIMITS 

5069-58387 
ANALYTE CONC ADDED CONC SAMPLE CONC SPIKE % REC # LOWER UPPER 
SiIver 0.0500 -0.0010 0.0477 97.4 80.0 120.0 
Aluminum 2.0000 0.0050 2.0207 100.8 80.0 120.0 
Arsenic 2.0000 0.0009 2.0069 100.3 80.0 120.0 
Boron 0.5000 0.0835 0.6428 111.9 80.0 120.0 
Barium 2.0000 0.0472 1.9585 95.6 80.0 120.0 
Beryllium 0.0500 0.0000 0.0493 98.6 80.0 120.0 
Cadmium 0.0500 -0.0008 0.0464 94.4 80.0 120.0 
Cobalt 0.5000 0.0010 0.4714 94.1 80.0 120.0 
Chromium 0.2000 0.0017 0.1939 96.1 80.0 120.0 
Copper 0.2500 0.0024 0.2456 97.3 80.0 120.0 
Manganese 0.5000 2.1011 2.5507 89.9 80.0 120.0 
Lead 0.5000 -0.0131 0.4916 100.9 80.0 120.0 

Ant i mony 0.5000 0.0338 0.4643 86.1 80.0 120.0 



Page 2 Mountain States Analytical, Inc. 
Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:40 
Group: 15069 

Analysis Batch Number: ICPWA-02/03/97-061 -1 

Test Identification : ICPWA-Metals by ICP 

Number of Samples : 12 

Batch Data-Date/Time : 02/04/97 / 09:02:21 

SPIKE 
SAMPLES ANALYTE 

15069-58387 Selenium 

Thai Iium 

Vanadium 

Zinc 

MSD 

SAMPLES ANALYTE 

15069-58387 SiIver 

Aluminum 

Arsenic 

Boron 

Barium 

Beryl Iium 

Cadmium 

Cobalt 

Chromium 

Copper 

Manganese 

Lead 

Antimony 
Selenium 

Thai Iium 

Vanadium • 
Zinc 

XJPL ICATE 

SAMPLES ANALYTE 

15069-58387 SiIver 

Aluminum 

Arsenic 

Boron 

Barium 

Beryl Iium 

Cadmium 

Cobalt 

Chromium 

Copper 
Manganese 

Lead 

Antimony 
Selenium 

Thai Iium 

Vanadium 

Zinc 

3NTROL 
WPLES ANALYTE 
:sw-886 SiIver 

Aluminum 

Sequence : DATC034 

QC LIMITS 

CONC ADDED CONC SAMPLE CONC SPIKE % REC S LOWER UPPER 

2.0000 -0.0058 1.9913 99.9 80.0 120.0 

2.0000 0.0502 1.9975 97.4 80.0 120.0 

0.5000 -0.0003 0.4923 98.5 80.0 120.0 

0.5000 0.0251 0.5237 99.7 80.0 120.0 

QC LIMITS 

CONC ADDED CONC SAMPLE RESULT 2 %REC2 S LOWER UPPER RPD S LIMIT 

0.0500 -0.0010 0.0495 101.0 80.0 120.0 3.6 20.0 

2.0000 0.0050 1.9859 99.0 80.0 120.0 1.8 20.0 

2.0000 0.0009 1.9775 98.8 80.0 120.0 1.5 20.0 

0.5000 0.0835 0.5905 101.4 80.0 120.0 9.8 20.0 

2.0000 0.0472 1.9334 94.3 80.0 120.0 1.4 20.0 

0.0500 0.0000 0.0483 96.6 80.0 120.0 2.0 20.0 

0.0500 -0.0008 0.0478 97.2 80.0 120.0 2.9 20.0 

0.5000 0.0010 0.4654 92.9 80.0 120.0 1.3 20.0 

0.2000 0.0017 0.1905 94.4 80.0 120.0 1.8 20.0 

0.2500 0.0024 0.2435 96.4 80.0 120.0 0.9 20.0 

0.5000 2.1011 2.5190 83.6 80.0 120.0 7.3 20.0 

0.5000 -0.0131 0.4835 99.3 80.0 120.0 1.6 20.0 
0.5000 0.0338 0.4774 88.7 80.0 120.0 3.0 20.0 
2.0000 -0.0058 1.9427 97.4 80.0 120.0 2.5 20.0 
2.0000 0.0502 1.9504 95.0 80.0 120.0 2.5 20.0 
0.5000 -0.0003 0.4848 97.0 80.0 120.0 1.5 20.0 
0.5000 0.0251 0.5006 95.1 80.0 120.0 4.7 20.0 

RESULT 1 RESULT 2 RPD # LIMIT DILUTION 

-0.0010 0.0000 200.0(11) 20.0 1.00 
0.0050 0.0000 200.0(11) 20.0 1.00 
0.0009 0.0023 87.5(11) 20.0 1.00 

0.0835 0.0814 2.5 20.0 1.00 

0.0472 0.0467 1.1 20.0 1.00 
0.0000 0.0000 0.0 20.0 1.00 
-0.0008 0.0000 200.0(11) 20.0 1.00 
0.0010 0.0020 66.7(11) 20.0 1.00 
0.0017 0.0035 69.2(11) 20.0 1.00 
0.0024 0.0038 45.2(11) 20.0 1.00 
2.1011 2.0926 0.4 20.0 1.00 
-0.0131 0.0000 200.0(11) 20.0 1.00 
0.0338 0.0187 57.5(11) 20.0 1.00 
-0.0058 0.0096 810.5(11) 20.0 1.00 
0.0502 0.0537 6.7 20.0 1.00 
-0.0003 0.0000 200.0(11) 20.0 1.00 
0.0251 0.0243 3.2 20.0 1.00 

QC LIMITS 
CONC FOUND CONC KNOWN % REC # LOWER UPPER 

0.0542 
1.9775 

0.0500 
2.0000 

108.4 

98.9 
80.0 
80.0 

120.0 

120.0 



Page 3 Mountain States Analytical, inc. 
Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:41 
Group: 15069 

Analysis Batch Number: ICPWA-02/03/97-061 -1 

Test Identification : ICPWA-Metals by ICP Sequence : DATC034 

Number of Samples : 12 

Batch Data-Date/Time : 02/04/97 / 09:02:21 

CONTROL 

SAMPLES ANALYTE 

LCSU-886 Arsenic 

Boron 

Barium 

Beryl Iium 

Cadmi um 

CobaIt 

Chromium 

Copper 

Manganese 

Lead 

Antimony 

Selenium 

Thai Iium 

Vanadium 

Zinc 

QC LIMITS 

CONC FOUND CONC KNOWN % REC # LOWER UPPER 

2.0167 2.0000 100.8 80.0 120.0 

0.5172 0.5000 103.4 80.0 120.0 

1.9523 2.0000 97.6 80.0 120.0 

0.0504 0.0500 100.8 80.0 120.0 

0.0492 0.0500 98.4 80.0 120.0 

0.4851 0.5000 97.0 80.0 120.0 

0.1987 0.2000 99.4 80.0 120.0 
0.2514 0.2500 100.6 80.0 120.0 
0.4892 0.5000 97.8 80.0 120.0 

0.4978 0.5000 99.6 80.0 120.0 
0.4312 0.5000 86.2 80.0 120.0 
2.0252 2.0000 101.3 80.0 120.0 
1.9723 2.0000 98.6 80.0 120.0 
0.5001 0.5000 100.0 80.0 120.0 
0.5039 0.5000 100.8 80.0 120.0 

QC LIMITS 
ANALYTE TRUE VALUE BATCH READ X REC # LOWER UPPER 
SiIver 0.4000 0.3795 94.9 90.0 110.0 
Aluminum 20.0000 19.3909 97.0 90.0 110.0 
Arsenic 1.6000 1.5801 98.8 90.0 110.0 
Boron 0.8000 0.7855 98.2 90.0 110.0 
Barium 4.0000 3.7291 93.2 90.0 110.0 
Beryl Iium 0.4000 0.3875 96.9 90.0 110.0 
Cadmium 4.0000 3.7817 94.5 90.0 110.0 
Cobalt 0.8000 0.7565 94.6 90.0 110.0 
Chromium 4.0000 3.8150 95.4 90.0 110.0 
Copper 4.0000 3.7864 94.7 90.0 110.0 
Manganese 4.0000 3.7644 94.1 90.0 110.0 
Lead 20.0000 18.6474 93.2 90.0 110.0 
Ant i mony 4.0000 3.8254 95.6 90.0 110.0 
Selenium 1.6000 1.5227 95.2 90.0 110.0 
Thai Iium 4.0000 3.8074 95.2 90.0 110.0 
Vanadium 1.6000 1.5412 96.3 90.0 110.0 
Zinc 4.0000 3.8291 95.7 90.0 110.0 
SiIver 0.4000 0.3789 94.7 90.0 110.0 
Aluminum 20.0000 19.6006 98.0 90.0 110.0 
Arsenic 1.6000 1.5679 98.0 90.0 110.0 
Boron 0.8000 0.7843 98.0 90.0 110.0 
Barium 4.0000 3.7754 94.4 90.0 110.0 
Beryl Iium 0.4000 0.3903 97.6 90.0 110.0 
Cadmium 4.0000 3.8012 95.0 90.0 110.0 
Cobalt 0.8000 0.7614 95.2 90.0 110.0 
Chromium 4.0000 3.8451 96.1 90.0 110.0 
Copper 4.0000 3.8267 95.7 90.0 110.0 
Manganese 4.0000 3.7956 94.9 90.0 110.0 
Lead 20.0000 18.8509 94.3 90.0 110.0 
Antimony 4.0000 3.8293 95.7 90.0 110.0 
Selenium 1.6000 1.5530 97.1 90.0 110.0 



Page 4 Mountain States Analytical, Inc. 

Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:42 
Group: 15069 

Analysis Batch Number: ICPWA-02/03/97-061 -1 

Test Identification : ICPWA-Metals by ICP 

Number of Samples : 12 

Batch Data-Date/Time : 02/04/97 / 09:02:21 

Sequence : DATC034 

CCV # ANALYTE 

CCV1--2 

CCV2--3 

CCV3--4 

XV4--5 

Thai Iium 

Vanadium 

Zinc 

SiIver 

Aluminum 

Arsenic 

Boron 

Barium 

Beryl Iium 

Cadmi um 

Cobalt 

Chromium 

Copper 

Manganese 

Lead 

Antimony 

Selenium 

Thai Iium 

Vanadium 

Zinc 

SiIver 

Aluminum 

Arsenic 

Boron 

Barium 

Beryl Iium 

Cadmium 

Cobalt 

Chromium 

Copper 

Manganese 

Lead 

Antimony 

Selenium 

Thai Iium 

Vanadium 

Zinc 

SiIver 

Aluminum 

Arsenic 

Boron 

Barium 

Beryl Iium 

Cadmium 

Cobalt 

Chromium 

Copper 

Manganese 

Lead 

TRUE VALUE 

4.0000 

1.6000 

4.0000 

0.4000 

20.0000 

1.6000 

0.8000 

4.0000 

0.4000 

4.0000 

0.8000 

4.0000 

4.0000 

4.0000 

20.0000 

4.0000 

1.6000 

4.0000 

1.6000 

4.0000 

0.4000 

20.0000 

1.6000 

0.8000 

4.0000 

0.4000 

4.0000 

0.8000 

4.0000 

4.0000 

4.0000 

20.0000 

4.0000 

1.6000 

4.0000 

1.6000 

4.0000 

0.4000 

20.0000 

1.6000 

0.8000 

4.0000 

0.4000 

4.0000 

0.8000 

4.0000 

4.0000 

4.0000 

20.0000 

BATCH READ 

3 

1 

3 

0 

19 

1 

0 

3 

0 

3 

0 

3 

3 

3 

18 

3 

1 

3 

1 

3 

0 

19 

1 

0 

3 

0 

3 

0 

3 

3 

3 

18 

3 

1 

3 

1 

3 

0 

19 

1 

0 

3 

0 

3 

0 

3 

3 

3 

18 

.7893 

.5559 

.8502 

.3785 

.8847 

.5961 

.7997 

.8573 

.3940 

.7922 

.7645 

.8384 

.8996 

.7959 

.7112 

.9356 

.5475 

.8025 

.5629 

.8456 

.3748 

.4989 

.5642 

.7863 

.7557 

.3874 

.7459 

.7526 

.7881 

.8133 

.7369 

.5734 

.7774 

.5764 

.7847 

.5377 

.7928 

.3718 

.3314 

.5454 

.7759 

.7131 

.3795 

.6782 

.7440 

.7333 

.7701 

.6899 

.3589 

QC 

% REC # 

94.7 

97.2 

96.3 

94.6 

99.4 

99.8 

100.0 

96.4 

98.5 

94.8 

95.6 

96.0 

97.5 

94.9 

93.6 

98.4 

96.7 

95.1 

97.7 

96.1 

93.7 

97.5 

97.8 

98.3 

93.9 

96.9 

93.6 

94.1 

94.7 

95.3 

93.4 

92.9 

94.4 

98.5 

94.6 

96.1 

94.8 

93.0 

96.7 

96.6 

97.0 

92.8 

94.9 

92.0 

93.0 

93.3 

94.3 

92.2 

91.8 

LIMITS 

LOWER 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

90.0 

UPPER 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 

110.0 



Page 5 Mountain States Analytical, Inc. 

Daily QC Batching Data 

Data Released for Reporting 

02/10/97 

11:45:44 

Group: 15069 

Analysis Batch Number: ICPWA-02/03/97-061 -1 

Test Identification : ICPUA-Metals by ICP 

Number of Samples : 12 

Batch Data-Date/Time : 02/04/97 / 09:02:21 

Sequence : DATC034 

QC LIMITS 
CCV # 
CCV4--5 

ANALYTE 

Antimony 

Selenium 

Thai Iium 

Vanadium 

Zinc 

TRUE VALUE 

4.0000 

1.6000 

4.0000 

1.6000 

4.0000 

BATCH READ % REC # 

3.8479 

1.5392 

3.7287 

1.5156 

3.7512 

96.2 

96.2 

93.2 

94.7 

93.8 

LOWER UPPER 

90.0 110.0 

90.0 110.0 

90.0 110.0 

90.0 110.0 

90.0 110.0 

ANALYTE CONC FOUND # CONC LIMIT 
SiIver ND 0.0060 
Aluminum ND 0.0500 
Arsenic 0.0035 0.0300 
Boron 0.0007 0.0400 
Barium 0.0004 0.0030 
Beryl Iium ND 0.0002 
Cadmium ND 0.0040 
CobaIt 0.0007 0.0040 
Chromium ND 0.0100 
Copper 0.0003 0.0100 
Manganese ND 0.0020 
Lead ND 0.0400 
Antimony 0.0167 0.1000 
Selenium ND 0.0700 
Thai Iium 0.0293 0.1000 
Vanadium ND 0.0030 
Zinc ND 0.0300 
SiIver ND 0.0060 
Aluminum ND 0.0500 
Arsenic ND 0.0300 
Boron ND 0.0400 
Barium ND 0.0030 
Beryl Iium ND 0.0002 
Cadmium 0.0001 0.0040 
Cobalt ND 0.0040 
Chromium ND 0.0100 
Copper ND 0.0100 
Manganese ND 0.0020 
Lead ND 0.0400 
Antimony 0.0217 0.1000 
Selenium ND 0.0700 
Thallium 0.0537 0.1000 
Vanadium ND 0.0030 
Zinc ND 0.0300 
SiIver ND 0.0060 
Aluminum ND 0.0500 
Arsenic ND 0.0300 
Boron ND 0.0400 
Barium 0.0004 0.0030 
Beryl Iium ND 0.0002 
Cadmium ND 0.0040 
Cobalt ND 0.0040 



Page 6 Mountain States Analytical, Inc. 

Daily QC Batching Data 

Data Released for Reporting 

02/10/97 

11:45:45 

Group: 15069 

Analysis Batch Number: 

Test Identification : 

Number of Samples : 

Batch Data-Date/Time : 

ICPWA-02/03/97-061 -1 

ICPWA-Metals by ICP 

12 

02/04/97 / 09:02:21 

Sequence : DATC034 

CCB# 

CCB2-

CCB3-

CCB4-

ANALYTE CONC FOUND # CONC LIMIT 

Chromium 0.0003 0.0100 

Copper 0.0003 0.0100 

Manganese ND 0.0020 

Lead 0.0079 0.0400 

Ant i mony ND 0.1000 

Selenium 0.0187 0.0700 

Thai Iium 0.0563 0.1000 

Vanadium ND 0.0030 

Zinc ND 0.0300 

SiIver 0.0005 0.0060 

Aluminum 0.0035 0.0500 

Arsenic 0.0037 0.0300 

Boron ND 0.0400 

Barium 0.0007 0.0030 

Beryllium ND 0.0002 

Cadmium 0.0024 0.0040 

Cobalt ND 0.0040 

Chromium 0.0017 0.0100 

Copper 0.0025 0.0100 

Manganese 0.0004 0.0020 

Lead 0.0249 0.0400 
Antimony 0.0198 0.1000 

Selenium 0.0067 0.0700 

Thallium 0.0101 0.1000 

Vanadium 0.0005 0.0030 
Zinc ND 0.0300 

Si Iver 0.0026 0.0060 
Aluminum 0.0059 0.0500 
Arsenic 0.0046 0.0300 

Boron 0.0159 0.0400 

Barium 0.0016 0.0030 
Beryl Iium ND 0.0002 
Cadmium 0.0008 0.0040 
Cobalt 0.0022 0.0040 
Chromium 0.0057 0.0100 
Copper 0.0066 0.0100 
Manganese 0.0001 0.0020 

Lead 0.0113 0.0400 
Antimony ND 0.1000 
Selenium 0.0409 0.0700 
Thai Iium ND 0.1000 

Vanadium 0.0022 0.0030 
Zinc ND 0.0300 

Result Footnotes 
11) - Both Duplicate results are less than the LOQ. 



Page 7 Mountain States Analytical, Inc. 
Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:46 
Group: 15069 

Analysis Batch Number: ICPWA-02/03/97-061 -1 

Test Identification : ICPWA-Metals by ICP Sequence : DATC034 

Number of Samples : 12 
Batch Data-Date/Time : 02/04/97 / 09:02:21 

Groups & Samples 

14937-57764 14937-57765 14937-57766 14937-57767 14937-57768 14937-57769 14937-57770 15069-58387 

15069-58388 15104-58520 15113-58534 15114-58535 



Page 1 Mountain States Analytical, Inc. 
Daily QC Batching Data 

Data Released for Reporting 

02/10/97 
11:45:49 
Group: 15069 

Analysis Batch Number: ICPWA-02/04/97-010 -1 

Test Identification : ICPWA-Metals by ICP 

Number of Samples : 3 

Batch Data-Date/Time : 02/04/97 / 11:33:03 

Sequence : DATB035 

BLANKS ANALYTE CONC FOUND S CONC LIMIT 
PBW1-886 Nickel 0.0037 0.0300 
PBW2-886-2 Nickel 0.0055 0.0300 

SPIKE QC LIMITS 
SAMPLES ANALYTE CONC ADDED CONC SAMPLE CONC SPIKE % REC S LOWER UPPER 
15069-58387 Nickel 0.5000 0.0080 0.4809 94.6 80.0 120.0 

MSD QC LIMITS 
SAMPLES ANALYTE CONC ADDED CONC SAMPLE RESULT 2 %REC2 # LOWER UPPER 
15069-58387 Nickel 0.5000 0.0080 0.4682 92.0 80.0 120.0 

DUPLICATE 

SAMPLES ANALYTE RESULT 1 RESULT 2 RPD # LIMIT DILUTION 
15069-58387 Nickel 0.0080 0.0000 200.0(11) 20.0 1.00 

CONTROL QC LIMITS 
SAMPLES ANALYTE CONC FOUND CONC KNOWN % REC S LOWER UPPER 
LCSW-886 Nickel 0.4816 0.5000 96.3 80.0 120.0 

QC LIMITS 
CCV S ANALYTE TRUE VALUE BATCH READ % REC # LOWER UPPER 
ICV- Nickel 8.0000 7.4563 93.2 90.0 110.0 
CCV1--2 Nickel 8.0000 7.4165 92.7 90.0 110.0 
CCV2--3 Nickel 8.0000 7.4816 93.5 90.0 110.0 
:CV3--4 Nickel 8.0000 7.4933 93.7 90.0 110.0 
:CV4--5 Nickel 8.0000 7.5007 93.8 90.0 110.0 

:CBS ANALYTE CONC FOUND S CONC LIMIT 
[CB- Nickel 0.0151 0.0300 
:CBI- Nickel ND 0.0300 
XB2- Nickel ND 0.0300 
XB3- Nickel 0.0085 0.0300 
XB4- Nickel ND 0.0300 

RPD S LIMIT 

20.0 2.8 

11) 
Result Footnotes 

Both Duplicate results are less than the LOQ. 

Groups & Samples 

15069-58387 15113-58534 15114-58535 
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