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1.0 INTRODUCTION 

1.1 PURPOSE OF REPORT 

At the request of El Paso Field Services (EPFS) and under subcontract to Montgomery 

Watson Harza (MWH), RJS Consulting, Inc. (RJS) has prepared the following annual report for 

the Bisti Flare Pit #1 Meter Code LD-267 site. The current report will describe activities that 

occurred at the site from June 1, 2002 until May 31, 2003. Figure 1 shows the locations of the 

existing piezometers and the location of the former Bisti Flare Pit. 

1.2 SUMMARY OF ACTIVITIES 

Since the production of the last annual report the following activities have occurred at the 

site: 

• Water sampling of select wells in October 2002 and April 2003 

• Measurement of water levels in select wells in October 2002 and April 2003, 

• Free-product recovery, and 

• Abandonment of former injection points. 

A description and results of each of these activities are provided in this report. 

2.0 SITE INVESTIGATIONS 

2.1 WATER-QUALITY SAMPLING 

Based upon the analysis of water-quality trends that was presented in the 2000, 2001, and 

2002 Annual Reports, several monitoring wells were selected for sampling on a semi-annual 

basis. These wells are located north, east, southeast, and south of the former pit for the purpose 

of monitoring water-quality trends away from the former pit. The goal was to monitor wells that 

may have relatively high concentrations of benzene, toluene, ethylbenzene, and total xylenes 



(BTEX) close to the former pit and wells that are located on the edge of the estimated extent of 

BTEX in perched ground water. The wells selected for monitoring included: PZ-16, PZ-21, PZ-

22, PZ-26, PZ-29, PZ-32, PZ-33, and PZ-36 (Figure 1). Water samples were collected from 

these wells on October 16, 2002. Based upon a meeting that occurred on October 17, 2002 

between representatives of EPFS, the Navajo Nation Environmental Protection Agency 

(NNEPA), and the U.S. Environmental Protection Agency (USEPA), the list of wells to be 

monitored was changed. The wells that were monitored in April 2003 included PZ-9, PZ-10, PZ-

11, PZ-17, PZ-21, PZ-29, PZ-30, PZ-35, and PZ-36. The samples are analyzed for BTEX. The 

results of the analyses are tabulated in Table 1 and the laboratory data packages are contained in 

Appendix A. Water-quality graphs are contained in Appendix B. In addition to water sampling, 

free product was removed from wells where it was encountered in January and May of 2003. 

2.2 WATER-LEVEL MEASUREMENTS 

Water levels were measured in October 2002 and April 2003. Figures 2 and 3 are maps 

that provide the elevations for perched ground water for October 2002 and April 2003, 

respectively. Table 2 lists the water-level measurements for the wells. Appendix C contains 

hydrographs for select wells. 

2.3 INJECTION POINT ABANDONMENT 

In early 1997 EPFS decided to pursue an in situ bioremediation program for the 

remediation of ground water. In May and June 1997, 155 one-inch diameter PVC treatment 

wells were installed. A bioremediation solution was then injected into each well. After the 

former flare pit was excavated in 2001, a determination was made that the injection wells would 

no longer be used and thus should be abandoned. A number of the injections points were 

abandoned when the pit was excavated in March 2001, and the remaining points were abandoned 

during this reporting period. Figure 4 shows the injection points that were abandoned and 

Appendix D provides a report that describes the points that were abandoned with the amount of 
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bentonite used in the abandonment. In general, the abandonment of the injection points followed 

procedures described in the October 18, 2002 letter from EPFS to NNEPA. A copy of the 

Injection Point Abandonment Report was submitted to NNEPA and USEPA on December 9, 

2002. 

3.0 RESULTS OF DATA COLLECTION 

3.1 WATER-QUALITY ANALYSES 

As discussed earlier, select wells have been sampled since 1997. Table 1 lists the wells 

and the analytical results for the various sampling events. Appendix B contains graphs of the 

BTEX concentrations measured in three wells. The other wells that have been monitored have 

low or non-detectable concentrations of BTEX, have been monitored only a few times (two or 

three times) or have elevated concentrations where trends are not obvious. The exception is well 

PZ-36, where total BTEX concentrations appear to have declined over the three sampling events 

from approximately 40,000 \ig/L (May 2001) total BTEX to approximately 14,000 Lig/L in April 

2003. Figure 5 shows the distribution of BTEX concentrations for the sampling that occurred in 

October 2002, and Figure 6 shows the concentrations for April 2003. No attempt was made to 

contour the data, as the data points are sparse and there is an isolated area of elevated total 

BTEX. 

Based upon a visual observation of the trends of total BTEX it appears that 

concentrations are decreasing in PZ-21, remaining generally low in PZ-22, and remaining 

elevated in PZ-29. The total BTEX concentrations for PZ-29 appear to be steady declining with 

time. In April 2003 product was encountered in PZ-17 (this well was bailed dry), PZ-11, and PZ-

35. The water samples from wells PZ-21 and PZ-30 showed very low concentrations of total 

BTEX. 
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On January 16, 2003, approximately two gallons of free product were removed from well 

PZ-35. On May 5, 2003, approximately 1 gallon of free product was removed from well PZ-35. 

On the same date, approximately 16 ounces of free product were removed from PZ-11 and 1 

ounce from well PZ-15. The data suggest that the amount of free product available for removal 

is decreasing with time. 

The data show isolated pockets of free product that do not appear to be migrating. It is 

expected that concentrations will generally decline because the major source of BTEX, the 

former pit, has been removed. Table 1 also provides information on the analyses for nitrate and 

sulfate. In general, the perched water-bearing zone contains low to non-detectable concentrations 

of nitrate and elevated concentrations of sulfate. The nitrates that are found in several of the 

wells are probably due to the treatment fluids that were injected in the late 1990s. The elevated 

concentrations of nitrates are generally detected in wells that contain low concentrations of 

BTEX. Elevated concentrations (in the range of 4,000 to 5,000 mg/L) of sulfate are generally 

associated with low concentrations (a few parts per billion or non-detectable) of BTEX. In areas 

where the sulfate concentrations are low (600 mg/L or less), the BTEX concentrations are 

elevated. The sulfate will facilitate the degradation of the BTEX and associated hydrocarbons as 

the sulfate is used as an electron acceptor for anaerobic biodegradation of BTEX, and the 

observations noted above support this hypothesis. 

3.2 WATER LEVELS AND PERCHED GROUND-WATER FLOW DIRECTIONS 

Table 2 is a listing of the water levels for the monitoring wells at the site. Appendix C 

contains the hydrographs for the various monitoring wells. As shown in Appendix C almost all 

of the water levels have declined significantly since the injection of the treatment fluids ceased in 

1998 and reduced recharge due to the ongoing drought. 

Figures 5 and 6 are water-level maps for October 2002 and April 2003, respectively. For 

both measurement events, the general perched ground-water flow direction is to the east. As 
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noted on the figures, a "trough" appears to exist that focuses perched ground-water flow to the 

east from the site. The perched ground-water flow direction is away from the agricultural fields 

that are south of the site. In the past, when the former flare pit was in existence, a significant 

component of perched ground-water flow was to the south. This situation is no longer the case. 

Perched ground water flow is to the east in a direction where EPFS controls the property. The 

assumed flow direction is opposite to the general ground-water flow direction that is to the west 

and northwest towards the West Fork Gallegos Canyon. This difference in flow direction is 

reflective of the fact that the ground water monitored by the site wells is perched and is not 

influenced by the regional flow system. The water-level data show that the former pit is no 

longer acting as a source of recharge and that the perched ground-water flow direction is 

governed by the topography of the top of the silty clay or silty sand deposits that were observed 

in the excavation and boreholes. These geologic units serve as the base of the perched ground­

water system. The decline in water levels also indicates that the transmissivity of the perched 

ground-water zone has also declined resulting in pockets of water and in some cases, free product 

that do not appear to be migrating even in the dissolved state. For example, well PZ-35 did not 

have measurable product in October 2002. The saturated thickness during this same time period 

was about 1.8 feet. In April 2003, the water level was not measured but on May 5, 2003 the 

depth to ground water was 26.59 feet below the top of casing. The estimated saturated thickness 

was about 0.9 feet. Thus, the saturated thickness declined by approximately 50 percent from 

October 2002 to May 2003. The decline is due to the continuing drought conditions. The 

decline in water level would also explain the presence of product in April and May 2003 but not 

in October 2002. 

The saturated thickness also declined significantly in well PZ-36. In October 2002, this 

well had about 4 feet of water in it; whereas, in April 2003 the thickness was about 3 feet. The 

saturated thicknesses measured in the wells are reflective of saturated conditions in the perched 

ground-water zone as the bottoms of the wells (and the screens) are at the top of the underlying 

aquitard. 
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The above observations as well as a review of the water-level data (Table 2) lead to the 

conclusion that perched ground water and the residual free product are contained in isolated 

areas. Given that the source of hydrocarbons has been removed (the former flare pit), the 

remaining sporadic measurements of free product are at residual saturation and are not migrating. 

The dissolved phase does not appear to be migrating as well, and residual concentrations are 

declining due to the high sulfate concentrations in the water within the perched ground-water 

zone. 

4.0 SUMMARY AND RECOMMENDATIONS 

RJS C onsulting, Inc. and EPFS are of the opinion that the Bisti Site should be closed 

without further remediation. T he rationales for this opinion are summarized in the following 

bulleted items. 

• Field observations from the excavation and boreholes show that the ground water 
encountered at the site is perched. 

• The perched ground water is hydraulically isolated from water-bearing zones that are 
beneath the perched ground water. Information provided in previous annual reports 
indicates t hat t here i s a 11 east 6 0 f eet o f u nsaturated m aterials b eneath t he perched 
zone. 

• The perched ground water is at least 10 feet below land surface, resulting in a very 
low risk for dermal or inhalation contact with the perched ground water. 

• EPFS will have control of the site for the foreseeable future; thus, the perched ground 
water will not be contacted, as EPFS will implement de facto institutional controls on 
the use of the property. No well drilling or contact with the perched ground water 
will be allowed without EPFS' permission. 

• The perched ground water is contained within geologic materials that are of low 
hydraulic conductivity and transmissivity. Migration of chemicals of concern is 
limited. Also, active remediation options are limited because of the low hydraulic 
conductivity and transmissivity. 

• As discussed in previous Annual Reports for this site, there is a very low threat to the 
environment because of the amount of residual hydrocarbons remaining at the site. 
Previous estimates of residual total BTEX indicate that about five (5) pounds exist at 
the site. It is also concluded that the excavation of over 6,000 cubic yards of 
hydrocarbon-impacted soil was efficient in removing the vast majority of BTEX and 
TPH masses. 

6 



In summary, it is recommended that no additional large-scale remediation occur at the site, as it 

is unwarranted given the small mass and isolated nature of the remaining BTEX and TPH. In 

order to enhance the natural degradation of the hydrocarbons that is occurring at the site due to 

the elevated sulfate in the perched ground water, it is recommended that free product be removed 

from the wells that have shown free product over the past year. This free-product removal 

should occur on a monthly basis i f product can be removed. If not, then product should be 

removed on a quarterly basis or a basis determined in the field until product recovery becomes 

impracticable. It is recommended that water quality continue to be monitored in select wells 

(PZ-9, PZ-10, PZ-11, PZ-15, PZ-17, PZ-21, PZ-29, PZ-35 and PZ-36) for two years to confirm 

the fact that BTEX migration is not occurring. Water levels should be measured in the wells that 

are sampled for water quality and all the other existing wells so that a comprehensive analysis of 

flow direction can be made. Given that perched ground-water conditions do not change 

significantly over a year, nor are the hydrocarbons migrating in the dissolved phase to any 

measurable extent, it is recommended that samples and water levels only be collected once per 

year, preferably in April; which corresponds to the low-water period. 

7 



FIGURES 



© PZ-26 

©P2-25 

EXIST FENCE 

elp Field 
Services 

Legend 

Well Location 

40 ft 80 It 

t£ PZ-24 

PZ-23 
PZ-32 

© PZ-8 

Q PZ-36 P Z 2 2 

© PZ-10 

0 PZ-35 

P?33 

P?11 
A. 

0 
0 PZ-29 

PZ-17 

PZ-30 

PZ-34 

Bisti Gathering System 
San Juan County. New Mexico 

Drawing Name 

FW 
Figure Drawing Name 

FW 
Locations of Piezometers Drawn By Locations of Piezometers 1 

RJV 

Date 

6/16 



PZ-26 
6007 24 

EXIST FENCE 

© PZ-24 

« PZ-25 
no°6 

PZ-23 

- PZ-9 
V 6006 70 

elpaso Services 

4on 80 ft 

/ 

PZ-32 ® / 
6006 67 

/ / 

/ / 

/ / 

/ 

P2N36 
60C: 3: 

PZ-22 
6006 18 

6002 

FLARaP T 
\ 

S 

0 PZ-10 

« PZ-35 
6000 13 

6002 
6oo* 

9 
pf-n ^ 

\ « k PZ-30 

PZ-17 6005 83 

PZ-33 
6005 97 

0 * 

P?16 
6012 85(7) 

EXIST FENCE 

PZ-34 

Legend 

MW-16 W H L ° < * I O n 

6012 85 Water Elevation (MSI) 

Water Elevation Contour 
—— Dashed Where Inferred 

Bisti Gathering System 
San Juan County, New Mexico 

Drawing Name 

Fig2 
Perched Ground-Water Elevations 

Figure 

Drawn By Perched Ground-Water Elevations 2 
RJV October 2002 
Date 

6 -5 



PZ-26 
6006 9« 

9 
PZ-2S 
6006 81 

PZ-24 
6006.72 

PZ-23 
6006 77 P Z - 3 2 * 

6006.39 

PZ-9 
6006 64 

EXIST FENCE 

/ 

/ 

/ 

/ 

I FLARE PIT 

\ 

\ 

6005.61 

/ 

/ 
/ 

9 
PZ-36 

6005.22 

\ 

\ 
\ 

\ 

PZ-35 

X^sggg^o 

6006 

V 
PZ-22 
. -• 

6005.33 

PZ-11 

PZ-17 
6006 14 

PZ-1B 
6,005^55 6005.56 

PZ-29 
S 

9 
PZ-10 

DRY 

9 
PZ-30 

6005.63 

9 
PZ-21 

6005 67 

600* 

. 6002 

^ 6002 

, 600* 

•v 
PZ-33 
6005.B7 

. 5OO6 

EXIST FENCE 

°Z-34 

Bisti Gathering System 
San Juan County, New Mexico 

Drawing Name Figure 
Fig3 

Perched Ground-Water Elevations 

Figure 

Drawn By Perched Ground-Water Elevations 3 
RJV April 29, 2003 
Date 

April 29, 2003 

fl lfl 

eipaso Field 
Services 

40 ft 80 ft 

Legend 

Well Location PZ-16 

6006.1 1 Water Elevation (MSL) 

Water Elevation Contour 
—— Dashed Where Inferred 



Field 
Services 

Legend 

Test Hole Completed As a Piezometer Wen 

Abandoned Injection Point 

.•J November 2002 

40 ft M * 

Bisti Gathering System 

Drawing Name 

Fig4 
Abandoned Injection Points 

Figure 

4 Oman By 

RJV 

Abandoned Injection Points 

Figure 

4 

Date 

6.16 

Abandoned Injection Points 

Figure 

4 



© PZ-26 
28 

efpaso 

EXIST FENCE 

Field 
Services 

« PZ-24 

0 PZ-25 

PZ-23 

0 PZ-9 

40 ft 

1 r C f « « T O I ! " • • » , » » » » i g w 

80 ft 

FLARE PIT 

PZM5 

48 

EXIST FENCE 

Legend 

® . Well Location 
MW-16 

1.000 Total BTEX Concentration (ug/L) 

9 PZ-36 
17.330 

PZ-22 
43 

9) PZ-10 

® PZ-35 

PZ-11 

$ PZ-18 

20.119 

2> 
PZ-30 

PZ-2^ 
27 5 

-34 

PZ-32 
167 

9 
PZ-33 
74 1 

Bisti Gathering System 
San Juan County, New Mexico 

Drawing Name 

Fig4 

Results of October 2002 

Figure 

Drawn By Results of October 2002 5 
RJV Perched Ground-Water Sampling 
Date 

Perched Ground-Water Sampling 

6/16 

> US. 



9) PZ-26 

0 PZ-24 

tt PZ-25 

e 
PZ-23 

tt 
PZ-32 

EXIST FENCE 

tt PZ-9 
DRY 

FLARE PiT 

tt PZ-36 
13.682 

I PZ-35 
PRODUCT 

0 PZ-10 

DRY 

tt 
PZ-22 

BAILED DRY 
W/PRODUC" 

P ^ 5 

PZ^1 
IODL 

PZ-29 

PZ-11 
PRODUCT g 

PZ-18 
PZ-30 

6 

P?16 

~ 7 15.126 
DRY 

tt 
PZ-21 
1 3 

tt 
PZ-33 

EXIST FENCE 

SS 

40ft 

B f i l V y n - i as 40 M 

Field 
Services 

eon 

Legend 

tt Well Location 
MW-16 

1.000 Total BTEX Concentration (pgA) 

PZ?34 

Bisti Gathering System 
San Juan County, New Mexico 

Drawing Name 

Flg4 

Results of April 2003 

Figure 

Drawn By Results of April 2003 6 
RJV Perched Ground-Water Sampling 
Date 

Perched Ground-Water Sampling 

6/16 

EUS 



TABLES 



Table 1. Water Quality Analyses 

Date Sampled Well if Benzene Toluene 
benzene 

Total 
\ \ Utties 

lot.il 
BTEX 

Total 
Nitrate 

Sulfate 

10/7/1996 PZ-9 11900 15700 400 5500 33500 ND 32 
6/16/1997 PZ-9 8610 10500 193 5310 24613 NM NM 
7/16/1997 PZ-9 8620 11000 250 5900 25770 ND ND 
8/18/1997 PZ-9 9710 11000 183 4980 25873 NM NM 
9/19/1997 PZ-9 8580 9420 1 5570 23571 ND ND 
10/16/1997 PZ-9 9970 11700 156 6220 28046 NM NM 
11/17/1997 PZ-9 8960 10100 41 3740 22841 NM NM 
12716/1997 PZ-9 7890 8100 33.6 2520 18544 NM NM 
1/19/1998 PZ-9 4170 6490 22.1 2240 12922 ND 0.7 
3/3/1998 PZ-9 8200 8760 103 3020 20083 NM NM 
4/1/1998 PZ-9 9860 11600 160 4150 25770 NM NM 
5/7/1998 PZ-9 10800 13600 185 4340 28925 NM NM 
6/2/1998 PZ-9 10200 12500 224 4290 27214 NM NM 
7/6/1998 PZ-9 9710 11400 188 4080 25378 ND ND 
10/9/1998 PZ-9 8980 9740 120 .4170 . 23010 NM NM 
3/23/1999 PZ-9 4530 4940 42.6 2340 11853 NM NM 
10/19/1999 PZ-9 3200 4300 310 2900 10710 NM NM 
3/15/2000 PZ-9 8300 7300 330 3400 19330 ND ND 
10/25/2000 PZ-9 2500 3300 150 2000 7950 ND 17 
4/9/2001 PZ-9 6000 4700 150 1800 12650 0.34 ND 

NM - Not Measured 
ND - Not Detected 

BTEX constituent concentrations reported in micrograms per liter (ppb) 
Sulfate and nitrate concentrations reported in milligrams per liter (ppm) 
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Table 1. Water Quality Analyses 

Date Sampled Well« Benzene l l l i l l l l i i Ll ln l 
benzene 

Total 
Xvlenes 

Total 
BTEX 

Total 
Nitrate 

Sulfate 

6/18/1997 PZ-16 1 i 1 3 6 52.7 450 
7/16/1997 PZ-16 1 i 1 3 6 37.6 437 
8/18/1997 PZ-16 1 i 1 3 6 NM NM 
9/19/1997 PZ-16 1 i 1 3 6 42.6 456 
10/16/1997 PZ-16 1 i 1 3 6 NM NM 
11/17/1997 PZ-16 1 i 1 3 6 NM NM 
12/16/1997 PZ-16 1 i 1 3 6 NM NM 
1/19/1998 PZ-16 1 i 1 3 6 52 440 
3/3/1998 PZ-16 1 i 1 3 6 NM NM 
4/1/1998 PZ-16 1 i 1 3 6 NM NM 
5/7/1998 PZ-16 1 i 1 3 6 NM NM 
6/2/1998 PZ-16 1 i 1 3 6 NM NM 
7/6/1998 PZ-16 1 i 1 3 6 52.9 449 
10/9/1998 PZ-16 1 i 1 3 6 NM NM 
3/23/1999 PZ-16 1 i 1 3 6 NM NM 
10/19/1999 PZ-16 0.5 0.5 0.5 0.5 2 NM NM 
3/15/2000 PZ-16 ND ND ND ND ND 57 550 
10/25/2000 PZ-16 0.8 0.7 ND 0.7 ND 2 1960 
4/9/2001 PZ-16 ND ND ND ND ND 57 430 
10/9/2001 PZ-16 <0.5 <0.5 <0.5 <0.5 <2.0 57 640 
4/17/2002 PZ-16 <0.5 <0.5 <0.5 <0.5 <2.0 54 1900 
10/16/2002 PZ-16 <0.5 0.7 1.2 2.4 4.8 47.7 16.6 

Date Sampled Well 4t Benzene Toluene 
Ethyl 

benzene 
Total 

X j lenes 
Total 
BTEX 

Total 
Nitrate Sulfate 

4/21/1997 PZ-21 1 1 1 3 6 22.3 3780 
6/16/1997 PZ-21 1 1 1 3 6 NM NM 
7/15/1997 PZ-21 1 1 1 3 6 27.5 4420 
8/18/1997 PZ-21 1 1 1 3 6 NM NM 
9/19/1997 PZ-21 1 1 1 3 6 25.3 4270 
10/16/1997 PZ-21 1 1 1 3 6 NM NM 
11/17/1997 PZ-21 1.34 1 1 3 6 NM NM 
12/16/1997 PZ-21 3.39 1 1 3 8 NM NM 
1/19/1998 PZ-21 5.04 1 1 3 10 21.2 4332 
3/3/1998 PZ-21 9.06 1 1 3 14 NM NM 
4/1/1998 PZ-21 11.3 1 1 3 16 NM NM 
5/7/1998 PZ-21 15.4 1 1 3 20 NM NM 
6/2/1998 PZ-21 21 1 1 3 26 NM NM 
7/6/1998 PZ-21 20.7 1 1 3 26 15.9 4674 
10/9/1998 PZ-21 49.4 1 1 3 54 NM NM 
3/23/1999 PZ-21 34.1 1 1 3 39 NM NM 
10/19/1999 PZ-21 48 1.9 0.5 2.6 53 NM NM 
3/15/2000 PZ-21 39 ND ND ND 39 0.6 5400 
10/25/2000 PZ-21 55 0.7 ND 0.6 56 0.2 76.7 
4/9/2001 PZ-21 49 ND ND 1.4 50 0.68 5160 
10/9/2001 PZ-21 19 0.5 0.5 0.5 20.5 0.27 5700 
10/16/2002 PZ-21 13.1 1.8 0.7 11.9 27.5 14.9 5330 
4/29/2003 PZ-21 1.3 ND ND ND 1.3 NM NM 

NM - Not Measured 
ND - Not Detected 

BTEX constituent concentrations reported in micrograms per liter (ppb) 
Sulfate and nitrate concentrations reported in milligrams per liter (ppm) 
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Table 1. Water Quality Analyses 

Date Sampled Well ft Benzene Toluene 
Lth\l 

benzene 
Total 

Xylenes 
Total 
BTEX 

Total 
Nitrate 

Sulfate 

4/23/1997 PZ-22 361 1 4.11 28.4 408 ND 4040 
5/20/1997 PZ-22 156 1 1.12 13.1 171 NM NM 
5/30/1997 PZ-22 180 1 3.05 27.7 212 NM NM 
6/15/1997 PZ-22 374 1.34 4.25 26.1 406 NM NM 
7/15/1997 PZ-22 299 3.24 33.9 338 ND 4570 
8/18/1997 PZ-22 152 1 1.82 30.9 186 NM NM 
9/19/1997 PZ-22 105 1.19 2.66 56 165 ND 4780 
10/16/1997 PZ-22 80.3 0.62 6.03 54 141 NM NM 
11/17/1997 PZ-22 120 1 • 1.88 12.5 135 NM NM 
12/16/1997 PZ-22 168 1 1.71 10.6 181 NM NM 
1/19/1998 PZ-22 79.7 1 1 7.96 90 ND 4410 
3/3/1998 PZ-22 65.8 1 1 3.9 72 NM NM 
4/1/1998 PZ-22 56 1 1 3 61 NM NM 
5/7/1998 PZ-22 35.4 1 1 3 40 NM NM 
6/2/1998 PZ-22 24.1 1 1 3 29 NM NM 
7/6/1998 PZ-22 61.5 1 1 3 67 2.4 4396 
10/9/1998 PZ-22 1 1 1 3 6 NM NM 
3/23/1999 PZ-22 1 1 1 3 6 NM NM 
10/19/1999 PZ-22 1.9 0.5 0.5 4.2 7 NM NM 
3/15/2000 PZ-22 ND ND ND ND ND 20 3800 
10/25/2000 PZ-22 0.6 0.7 ND 0.5 1.8 1.2 67 
4/9/2001 PZ-22 0.7 ND ND ND 0.7 5.4 3840 
10/9/2001 PZ-22 0.9 0.5 0.5 0.5 2.4 9.1 5200 
4/17/2002 PZ-22 5 5 5 5 20 7.4 5800 
10/16/2002 PZ-22 <0.5 0.5 <0.5 2.8 4.3 16.3 4200 

Date Sampled Well tt Benzene Toluene 
Efb>l 

benzene 
Total 

\ \ lenes 
Total 
BTEX 

Total 
Nitrate 

Sulfate 

4/23/1997 PZ-23 1 1 1 3 6 1.2 167 
5/20/1997 PZ-23 1 1 1 3 6 37.4 4740 
6/15/1997 PZ-23 1 1 1 3 6 NM NM 
7/15/1997 PZ-23 1 1 1 3 6 37.3 4450 
8/18/1997 PZ-23 1 1 1 3 6 NM NM 
9/19/1997 PZ-23 1 1 1 3 6 42.6 4080 
10/16/1997 PZ-23 1 1 1 3 6 NM NM 
11/17/1997 PZ-23 1 1 1 3 6 NM NM 
12/16/1997 PZ-23 1 1 1 3 6 NM NM 
1/19/1998 PZ-23 1 1 1 3 6 41 3888 
3/3/1998 PZ-23 1 1 1 3 6 NM NM 
4/1/1998 PZ-23 1 1 1 3 6 NM NM 
5/7/1998 PZ-23 1 1 1 3 6 NM NM 
6/2/1998 PZ-23 1 1 1 3.29 6 NM NM 
7/6/1998 PZ-23 1 1 1 3 6 44.9 3640 
10/9/1998 PZ-23 1 1 1 3 6 NM NM 
3/23/1999 PZ-23 1 1 1 3 6 NM NM 
10/19/1999 PZ-23 0.9 0.5 0.5 2.6 5 NM NM 
3/15/2000 PZ-23 ND ND ND ND ND 34 3700 
10/25/2000 PZ-23 ND ND ND ND ND 8.4 162 
4/9/2001 PZ-23 ND ND ND ND ND 38 3220 

NM - Not Measured BTEX constituent concentrations reported in micrograms per liter (ppb) 
ND - Not Detected Sulfate and nitrate concentrations reported in milligrams per liter (ppm) 
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Table 1. Water Quality Analyses 

Date Sampled Well« BeuZetle Toluene fcth\l 
benzene 

Total 
Xylenes 

Total 
BTEX 

Total 
Nitrate Sulfate 

4/21/1997 PZ-26 1 1 1 3 6 55.8 5190 
6/15/1997 PZ-26 1 1 1 3 6 NM NM 
7/15/1997 PZ-26 1 1 1 3 6 127 4690 
8/18/1997 PZ-26 1 1 1 3 6 NM NM 
9/19/1997 PZ-26 1 1 1 3 6 137 4770 
10/16/1997 PZ-26 1 1 1 3 6 NM NM 
11/17/1997 PZ-26 1 1 1 3 6 NM NM 
12/16/1997 PZ-26 1 1 1 3 6 NM NM 
1/19/1998 PZ-26 1 1 1 3 6 160 4804 
3/3/1998 PZ-26 1 1 1 3 6 NM NM 
4/1/1998 PZ-26 1 1 1 3 6 NM NM 
5/7/1998 PZ-26 1 1 1 3 6 NM NM 
6/2/1998 PZ-26 1 1 1 3 6 NM NM 
7/6/1998 PZ-26 1 1 1 3 6 228 4629 
10/9/1998 PZ-26 1 1 1 3 6 NM NM 
3/23/1999 PZ-26 1 1 1 3 6 NM NM 
10/19/1999 PZ-26 <0.5 <0.5 <0.5 <0.5 <2.0 NM NM 
3/15/2000 PZ-26 1.6 2.8 ND 3.1 7.5 120 5200 
10/25/2000 PZ-26 ND ND ND ND ND 2.2 124 
4/9/2001 PZ-26 ND ND ND ND ND 62 4400 
10/9/2001 PZ-26 0.6 0.6 0.5 0.5 2.2 62 5700 
4/17/2002 PZ-26 0.5 0.5 0.5 1 2.5 57 1700 
10/16/2002 PZ-26 <0.5 <0.5 <0.5 1.3 2.8 60.5 3950 

Date Sampled Well it Benzene Toluene Efb>l 
benzene 

Total 
\ j lenes 

Total 
BTEX 

Total 
Nitrate Sulfate 

5/20/1997 PZ-29 8790 4600 318 2560 16268 ND 188 
6/16/1997 PZ-29 11900 6630 335 2820 21685 NM NM 
7/16/1997 PZ-29 9630 7620 210 2940 20400 ND 34 
8/18/1997 PZ-29 15300 14600 429 4780 35109 NM NM 
9/19/1997 PZ-29 13500 13100 396 4760 31756 ND 9.8 
10/16/1997 PZ-29 14800 14800 554 5040 35194 NM NM 
11/17/1997 PZ-29 14700 14800 497 4680 34677 NM NM 
12/16/1997 PZ-29 16100 15400 550 5170 37220 NM NM 
1/19/1998 PZ-29 14700 13800 515 4670 33685 ND ND 
3/3/1998 PZ-29 15200 14000 468 5020 34688 NM NM 
4/1/1998 PZ-29 15100 13300 485 4930 33815 NM NM 
5/7/1998 PZ-29 15600 13500 460 4820 34380 NM NM 
6/2/1998 PZ-29 14900 14100 484 4780 34264 NM NM 
7/6/1998 PZ-29 14900 12700 484 4830 32914 ND ND 
10/9/1998 PZ-29 13300 10800 508 4530 29138 NM NM 
3/23/1999 PZ-29 11000 6980 454 4000 22434 NM NM 
10/19/1999 PZ-29 7500 2400 440 2600 12940 NM NM 
3/15/2000 PZ-29 15000 9200 700 5700 30600 ND 15 
10/25/2000 PZ-29 5000 2300 350 1800 9450 0.05 322 
4/9/2001 PZ-29 8200 2300 330 2200 13030 ND 6.3 
10/9/2001 PZ-29 Had Product No Sample Taken 
10/9/2002 PZ-29 10100 3650 929 5440 20119 <4 88.9 
4/29/2003 PZ-29 8460 2010 546 4110 15126 NM NM 

NM - Not Measured 
ND - Not Detected 

BTEX constituent concentrations reported in micrograms per liter (ppb) 
Sulfate and nitrate concentrations reported in milligrams per liter (ppm) 
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Table 1. Water Quality Analyses 

| Date Sampled Well n | Belizetle toluene 
Ethyl 

benzene 
Total j 

Xylene* j 
Total Total 

Nitrate 
Sulfate 

| 4/29/2003 PZ-30 | ND 2.4 ND 3.9 | 6 NM NM 

Date Sampled Well U Benzene Toluene 
Ettnl 

benzene 
Total 

Xylenes 
Total 

BTEX 
Total 

Nitrate 
Sulfate 

12/7/2000 PZ-32 2 1.1 1.4 3.5 8 10 4000 
4/9/2001 PZ-32 1.3 0.5 0.5 2.4 5 12 3020 
10/9/2001 PZ-32 2.5 2.5 2.5 2.5 10 11 4300 
12/6/2001 PZ-32 2 1.1 1.4 3.5 8 4.6 4000 
4/17/2002 PZ-32 2 0.5 0.5 1 4 9.7 3400 
10/16/2002 PZ-32 2.9 1.4 2.6 9.8 16.7 12.7 2280 

Date Sampled WcllS Benzene 
Ethyl 

benzene 
Total 

Xylene 
Total 
BTEX 

Total 
Nitrate 

Sulfate 

12/7/2000 PZ-33 ND ND ND ND ND 18 4200 
4/9/2001 PZ-33 ND ND ND ND ND 13 5510 
10/9/2001 PZ-33 5 5 5 5 20 5.7 5400 
12/7/2001 PZ-33 0.5 0.5 0.5 0.5 2 18 4200 
4/17/2002 PZ-33 1.7 0.5 0.5 1 3.7 2 5600 
10/16/2002 PZ-33 2.5 7.1 10 54.5 74.1 9.8 4200 

Date Sampled Wellfl | Benzene Toluene 
Ethyl 

benzene 
Total J Total 

Xylenes | BTEX 
Total 
Nitrate 

Sulfate 

12/7/2000 PZ-34 | 7.6 ND ND ND | 8 NM NM 

Date Sampled W ell fl Benzene Toluene Ethyl 
benzene 

Total J Total 
V\lenes f BTF.X 

Total 
Nitrate 

Sulfate 

5/1/2001 PZ-35 19000 12000 800 6500 j 38300 0.34 100 
4/17/2002 PZ-35 21000 11000 670 4600 | 37270 0.31 23 

Date Sampled Well # Benzene I l l l l l l i Eth\l 
benzene 

Total 
X) lenei 

Total 
BTEX 

Total 
Nitrate 

Sulfate 

5/1/2001 PZ-36 18000 16000 630 5300 39930 0.23 540 
10/9/2001 PZ-36 14000 2200 590 4100 20890 0.18 56 
4/17/2002 PZ-36 14000 150 440 2400 16990 0.19 140 
10/16/2002 PZ-36 14400 420 810 1700 17330 5.4 118 
4/29/2003 PZ-36 12900 100 671 10.6 13682 5.4 118 

Notes: BTEX concentrations in ug/L. Nitrate and sulfate concentrations in mg/L 

NM - Not Measured 
ND - Not Detected 

BTEX constituent concentrations reported in micrograms per liter (ppb) 
Sulfate and nitrate concentrations reported in milligrams per liter (ppm) 
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Table 2. Ground-Water E levat ion Data 

WELL# DATE TIME 

TOP OF 

l l l l i l l l i l 
ELEVATION 

AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

ifeetl 

WATER 

DEPTH TO 
GROUND 
WATER 

(foet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 

PZ-09 05/03/97 11:13 6021.51 13.88 13.88 0.00 6007.63 
PZ-09 06/15/97 NM 6021.51 13.66 13.66 0.00 6007.85 
PZ-09 07/15/97 1126 6021.51 13.61 13.61 0.00 6007.90 
PZ-09 08/18/97 NM 6021.51 13.43 13.43 0.00 6008.08 
PZ-09 09/19/97 1802 6021.51 13.29 13.29 0.00 6008.22 
PZ-09 10/16/97 1445 6021.51 13.38 13.38 0.00 6008.13 
PZ-09 11/17/97 1405 6021.51 13.34 13.34 0.00 6008.17 
PZ-09 12/16/97 1427 6021.51 13.37 13.37 0.00 6008.14 
PZ-09 01/19/98 1625 6021.51 13.23 13.23 0.00 6008.28 
PZ-09 03/03/98 1610 6021.51 13.25 13.25 0.00 6008.26 
PZ-09 04/01/98 1420 6021.51 13.27 13.27 0.00 6008.24 
PZ-09 05/07/98 1453 6021.51 13.37 13.37 0.00 6008.14 
PZ-09 06/02/98 1521 6021.51 13.45 13.45 NM 6008.06 
PZ-09 07/06/98 1232 6021.51 13.50 13.50 NM 6008.01 
PZ-09 10/09/98 NM 6021.51 NM NM NM NM 
PZ-09 03/23/99 NM 6021.51 13.72 13.72 NM 6007.79 
PZ-09 10/19/99 NM 6021.51 13.81 13.81 NM 6007.70 
PZ-09 03/14/00 NM 6021.51 13.98 13.98 NM 6007.53 
PZ-09 10/25/00 1311 6021.51 13.9 13.9 NM 6007.61 
PZ-09 12/07/00 NM 6021.51 14.00 14.00 NM 6007.51 
PZ-09 03/16/01 NM 6021.51 14.14 14.14 NM 6007.37 
PZ-09 10/16/02 NM 6021.51 14.81 14.81 NM 6006.70 
PZ-09 04/29/03 NM 6021.51 14.87 14.87 NM 6006.64 

- Not Measured 1 



Table 2. Ground-Water Elevation Data 

WELL # DATE TIME 

TOP OF 

i i i i i i i i i 
ELEVATION 

AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-10 05/03/97 NM NM DRY DRY NM DRY 
PZ-10 06/15/97 NM 6025.40 18.19 18.19 0.00 6007.21 
PZ-10 07/15/97 1049 6025.40 18.20 18.20 0.00 6007.20 
PZ-10 08/18/97 NM 6025.40 18.02 18.02 0.00 6007.38 
PZ-10 09/19/97 1657 6025.40 17.90 17.90 0.00 6007.50 
PZ-10 10/16/97 1331 6025.40 18.50 18.50 0.00 6006.90 
PZ-10 11/17/97 1245 6025.40 18.05 18.05 0.00 6007.35 
PZ-10 12/16/97 1340 6025.40 18.07 18.07 0.00 6007.33 
PZ-10 01/19/98 1520 6025.40 17.97 17.97 0.00 6007.43 
PZ-10 03/03/98 1505 6025.40 17.98 17.98 0.00 6007.42 
PZ-10 04/01/98 1330 6025.40 18.01 18.01 0.00 6007.39 
PZ-10 05/07/98 1402 6025.40 18.16 18.16 0.00 6007.24 
PZ-10 06/02/98 1445 6025.40 18.21 18.21 NM 6007.19 
PZ-10 07/06/98 1125 6025.40 18.30 18.30 NM 6007.10 
PZ-10 10/09/98 NM 6025.40 NM NM NM NM 
PZ-10 03/23/99 NM 6025.40 18.45 18.45 NM 6006.95 
PZ-10 12/07/00 NM 6025.40 18.59 18.59 NM 6006.81 
PZ-10 03/16/01 NM 6025.40 18.62 18.62 NM 6006.78 
PZ-10 04/29/03 NM 6025.40 DRY DRY NM NM 

W E L L * DATE l l l i i l l l 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-11 05/03/97 11:28 6023.94 16.84 16.84 0.00 6007.10 
PZ-11 06/15/97 NM 6023.94 16.74 16.74 0.00 6007.20 
PZ-11 07/15/97 1106 6023.94 16.69 16.69 0.00 6007.25 
PZ-11 08/18/97 NM 6023.94 16.51 16.51 0.00 6007.43 
PZ-11 09/19/97 1810 6023.94 16.39 16.39 0.00 6007.55 
PZ-11 10/16/97 1455 6023.94 16.43 16.43 0.00 6007.51 
PZ-11 11/17/97 1415 6023.94 16.48 16.48 0.00 6007.46 
PZ-11 12/16/97 1435 6023.94 16.58 16.58 0.00 6007.36 
PZ-11 01/19/98 1650 6023.94 16.53 16.53 0.00 6007.41 
PZ-11 03/03/98 1615 6023.94 16.54 16.54 0.00 6007.40 
PZ-11 04/01/98 1425 6023.94 16.51 16.51 0.00 6007.43 
PZ-11 05/07/98 1500 6023.94 16.57 16.57 0.00 6007.37 
PZ-11 06/02/98 1525 6023.94 16.65 16.65 NM 6007.29 
PZ-11 07/06/98 1255 6023.94 16.75 16.75 NM 6007.19 
PZ-11 10/09/98 NM 6023.94 NM NM NM NM 
PZ-11 03/23/99 NM 6023.94 17.03 17.03 NM 6006.91 
PZ-11 03/16/01 NM 6023.94 17.54 17.54 NM 6006.4 
PZ-11 04/29/03 NM 6023.94 18.38 19.09 0.71 6005.33 

NM - Not Measured 2 



Table 2. Ground-Water Elevation Data 

WELL # DATE llljMlll 

TOP OF 

i i i i i i i i i 
ELEVATION 

AIR/OIL 

DEPTH TO 
(feet) 

WATER 

DEPTH TO 
(feet) 

PRODUCT 

THICKNESS 
(feet) 

WATER LEVEL 

ELEVATION OF 
(feet) 

PZ-15 05/03/97 11:40 6024.87 17.54 17.54 0.00 6007.33 
PZ-15 06/15/97 NM 6024.87 17.27 17.27 0.00 6007.60 
PZ-15 07/15/97 1058 6024.87 17.14 17.14 0.00 6007.73 
PZ-15 08/18/97 NM 6024.87 16.82 16.82 0.00 6008.05 
PZ-15 09/19/97 1817 6024.87 16.62 16.63 0.01 6008.24 
PZ-15 10/16/97 1504 6024.87 16.70 16.71 0.01 6008.16 
PZ-15 11/17/97 1454 6024.87 16.80 16.81 0.01 6008.06 
PZ-15 12/16/97 1520 6024.87 16.92 16.92 0.00 6007.95 
PZ-15 01/19/98 1720 6024.87 16.89 16.89 0.00 6007.98 
PZ-15 03/03/98 1717 6024.87 16.89 16.89 0.00 6007.98 
PZ-15 04/01/98 1502 6024.87 16.82 16.82 0.00 6008.05 
PZ-15 05/07/98 1537 6024.87 16.83 16.83 0.00 6008.04 
PZ-15 06/02/98 1548 6024.87 16.95 16.95 NM 6007.92 
PZ-15 07/0698 1310 6024.87 17.10 17.10 NM 6007.77 
PZ-15 10/09/98 NM 6024.87 NM NM NM NM 
PZ-15 03/23/99 NM 6024.87 17.52 17.52 NM 6007.35 
PZ-15 03/16/01 NM 6024.87 18.17 18.17 NM 6006.70 
PZ-15 4/29/2003 NM 6024.87 19.23 19.26 0.03 6005.61 

W E L L * DATE TIME 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

l l i f l l l l l l 
PRODUCT 

(feet) 

I l l i i i i i i 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 

PZ-16 08/18/97 NM 6024.59 14.24 14.24 0.00 6010.35 
PZ-16 09/19/97 1826 6024.59 14.22 14.22 0.00 6010.37 
PZ-16 10/16/97 1257 6024.59 14.60 14.60 0.00 6009.99 
PZ-16 11/17/97 1215 6024.59 14.84 14.84 0.00 6009.75 
PZ-16 12/16/97 1315 6024.59 15.18 15.18 0.00 6009.41 
PZ-16 01/19/98 1455 6024.59 15.43 15.43 0.00 6009.16 
PZ-16 03/03/98 1435 6024.59 15.80 15.80 0.00 6008.79 
PZ-16 04/01/98 1302 6024.59 15.90 15.90 0.00 6008.69 
PZ-16 05/07/98 1335 6024.59 15.99 15.99 0.00 6008.60 
PZ-16 06/02/98 1312 6024.59 16.01 16.01 0.00 6008.58 
PZ-16 07/06/98 1055 6024.59 15.98 15.98 0.00 6008.61 
PZ-16 10/09/98 NM 6024.59 NM NM NM NM 
PZ-16 03/23/99 NM 6024.59 15.46 15.46 NM 6009.13 
PZ-16 10/19/99 NM 6024.59 14.85 14.85 NM 6009.74 
PZ-16 3/14/2000 NM 6024.59 15.89 15.89 NM 6008.7 
PZ-16 10/25/00 NM 6024.59 15.62 15.62 NM 6008.97 
PZ-16 12/7/2000 NM 6024.59 15.95 15.95 NM 6008.64 
PZ-16 3/16/2001 NM 6024.59 16.07 16.07 NM 6008.52 
PZ-16 4/17/2002 NM 6024.59 16.37 16.37 NM 6008.22 
PZ-16 10/16/2002 NM 6024.59 11.74 11.74 NM 6012.85 
PZ-16 4/29/2003 NM 6024.59 14.96 14.96 NM 6009.63 

NM - Not Measured 3 



Table 2. Ground-Water Elevation Data' 

W E L L * DATE l l H l l l 

TOP OF 
l l l l i i l l l i 
ELEVATION 

AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 

i l l i i i i i i 
(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-17 06/15/97 NM 6023.72 16.47 16.47 0.00 6007.25 
PZ-17 07/15/97 1100 6023.72 16.37 16.37 0.00 6007.35 
PZ-17 08/18/97 NM 6023.72 16.18 16.18 0.00 6007.54 
PZ-17 09/19/97 1725 6023.72 16.08 16.08 0.00 6007.64 
PZ-17 10/16/97 1512 6023.72 16.10 16.10 0.00 6007.62 
PZ-17 11/17/97 1420 6023.72 16.15 16.15 0.00 6007.57 
PZ-17 12/16/97 1440 6023.72 16.23 16.23 0.00 6007.49 
PZ-17 01/19/98 1635 6023.72 16.32 16.32 0.00 6007.40 
PZ-17 03/03/98 1620 6023.72 16.30 16.30 0.00 6007.42 
PZ-17 04/01/98 1430 6023.72 16.25 16.25 0.00 6007.47 
PZ-17 05/07/98 1505 6023.72 16.24 16.24 0.00 6007.48 
PZ-17 06/02/98 1530 6023.72 16.34 16.34 NM 6007.38 
PZ-17 07/06/98 1237 6023.72 16.43 16.43 NM 6007.29 
PZ-17 10/09/98 NM 6023.72 NM NM NM NM 
PZ-17 03/23/99 NM 6023.72 16.74 16.74 NM 6006.98 
PZ-17 12/07/00 NM 6023.72 17.20 17.20 NM 6006.52 
PZ-17 03/16/01 NM 6023.72 17.28 17.28 NM 6006.44 
PZ-17 04/29/03 NM 6023.72 17.58 17.58 NM 6006.14 

W E L L * DATE TIME 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

{Ieet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-18 06/15/97 NM 6024.33 17.29 17.29 0.00 6007.04 
PZ-18 07/15/97 1104 6024.33 17.28 17.28 0.00 6007.05 
PZ-18 08/18/97 NM 6024.33 17.14 17.14 0.00 6007.19 
PZ-18 09/19/97 1832 6024.33 17.07 17.07 0.00 6007.26 
PZ-18 10/16/97 1520 6024.33 17.13 17.13 0.00 6007.20 
PZ-18 11/17/97 1425 6024.33 17.15 17.15 0.00 6007.18 
PZ-18 12/16/97 1446 6024.33 17.22 17.22 0.00 6007.11 
PZ-18 01/19/98 1645 6024.33 17.19 17.19 0.00 6007.14 
PZ-18 03/03/98 1625 6024.33 17.19 17.19 0.00 6007.14 
PZ-18 04/01/98 1437 6024.33 17.17 17.17 0.00 6007.16 
PZ-18 05/07/98 1515 6024.33 17.27 17.27 0.00 6007.06 
PZ-18 06/02/98 1540 6024.33 17.32 17.32 NM 6007.01 
PZ-18 07/06/98 1250 6024.33 17.40 17.40 NM 6006.93 
PZ-18 10/09/98 NM 6024.33 NM NM NM NM 
PZ-18 03/23/99 NM 6024.33 17.65 17.65 NM 6006.68 
PZ-18 12/07/00 NM 6024.33 18.14 18.14 NM 6006.19 
PZ-18 03/16/01 NM 6024.33 18.17 18.17 NM .6006.16 
PZ-18 04/29/03 NM 6024.33 18.77 18.77 NM 6005.56 

NM - Not Measured 4 



Table 2. Ground-Water Elevation Data 

WELL# DATE l l i i i i l l 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 

PZ-21 06/15/97 NM 6028.60 21.55 21.55 0.00 6007.05 
PZ-21 07/15/97 1043 6028.60 21.68 21.68 0.00 6006.92 
PZ-21 08/18/97 NM 6028.60 21.55 21.55 0.00 6007.05 
PZ-21 09/19/97 1652 6028.60 21.44 21.44 0.00 6007.16 . 
PZ-21 10/16/97 1337 6028.60 21.59 21.59 0.00 6007.01 
PZ-21 11/17/97 1250 6028.60 21.58 21.58 0.00 6007.02 
PZ-21 12/16/97 1352 6028.60 21.60 21.60 0.00 6007.00 
PZ-21 01/19/98 1553 6028.60 21.40 21.40 0.00 6007.20 
PZ-21 03/03/98 1515 6028.60 21.50 21.50 0.00 6007.10 
PZ-21 04/01/98 1342 6028.60 21.57 21.57 0.00 6007.03 
PZ-21 05/07/98 1415 6028.60 21.71 21.71 0.00 6006.89 
PZ-21 06/02/98 1455 6028.60 21.72 21.72 0.00 6006.88 
PZ-21 07/06/98 1135 6028.60 21.82 21.82 0.00 6006.78 
PZ-21 10/09/98 NM 6028.60 NM NM NM NM 
PZ-21 03/23/99 NM 6028.60 21.89 21.89 0.00 6006.71 
PZ-21 10/19/99 NM 6028.60 22.09 22.09 0.00 6006.51 
PZ-21 03/14/00 NM 6028.60 22.12 22.12 0.00 6006.48 
PZ-21 10/25/00 1019 6028.60 22.31 22.31 0.00 6006.29 
PZ-21 12/07/00 NM 6028.60 22.41 22.41 0.00 6006.19 
PZ-21 03/16/01 NM 6028.60 22.37 22.37 0.00 6006.23 
PZ-21 10/16/02 NM 6028.60 22.87 22.87 0.00 6005.73 
PZ-21 04/29/03 1035 6028.60 22.93 22.93 0.00 6005.67 

WELL# DATE I I I I I I I 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

l l ^ i i l l l l l l 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-22 07/15/97 1320 6027.13 19.78 19.78 0.00 6007.35 
PZ-22 08/18/97 NM 6027.13 19.72 19.72 0.00 6007.41 
PZ-22 09/19/97 1713 6027.13 19.57 19.57 0.00 6007.56 
PZ-22 10/16/97 1355 6027.13 19.74 19.74 0.00 6007.39 
PZ-22 11/17/97 1301 6027.13 19.71 19.71 0.00 6007.42 
PZ-22 12/16/97 1358 6027.13 19.73 19.73 0.00 6007.40 
PZ-22 01/19/98 1540 6027.13 19.48 19.48 0.00 6007.65 
PZ-22 03/03/98 1544 6027.13 19.58 19.58 0.00 6007.55 
PZ-22 04/01/98 1348 6027.13 19.68 19.68 0.00 6007.45 
PZ-22 05/07/98 1420 6027.13 19.83 19.83 0.00 6007.30 
PZ-22 06/02/98 1458 6027.13 19.84 19.84 0.00 6007.29 
PZ-22 07/06/98 1140 6027.13 19.97 19.97 0.00 6007.16 
PZ-22 10/09/98 NM 6027.13 NM NM NM NM 
PZ-22 03/23/99 NM 6027.13 19.98 19.98 0.00 6007.15 
PZ-22 10/19/99 NM 6027.13 20.18 20.18 0.00 6006.95 
PZ-22 03/14/00 NM 6027.13 20.22 20.22 0.00 6006.91 
PZ-22 10/25/00 NM 6027.13 20.29 20.29 0.00 6006.84 
PZ-22 12/07/00 NM 6027.13 20.75 20.75 0.00 6006.38 
PZ-22 03/16/01 NM 6027.13 24.02 24.02 0.00 6003.11 
PZ-22 04/17/02 NM 6027.13 20.97 20.97 0.00 6006.16 
PZ-22 10/16/02 NM 6027.13 20.96 20.96 0.00 6006.18 
PZ-22 04/29/03 NM 6027.13 21.17 21.17 0.00 6005.96 

NM - Not Measured 5 



Table 2. Ground-Water Elevation Data 

W E L L * DATE TIME 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-25 08/18/97 NM 6021.35 12.92 12.92 0.00 6008.43 
PZ-25 09/19/97 1548 6021.35 12.79 12.79 0.00 6008.56 
PZ-25 10/16/97 1411 6021.35 12.85 12.85 0.00 6008.50 
PZ-25 11/17/97 1345 6021.35 12.82 12.82 0.00 6008.53 
PZ-25 12/16/97 1410 6021.35 12.86 12.86 0.00 6008.49 
PZ-25 01/19/98 1557 6021.35 12.70 12.70 0.00 6008.65 
PZ-25 03/03/98 1554 6021.35 12.73 12.73 0.00 6008.62 
PZ-25 04/01/98 1400 6021.35 12.76 12.76 0.00 6008.59 
PZ-25 05/07/98 1431 6021.35 12.86 12.86 0.00 6008.49 
PZ-25 06/02/98 1505 6021.35 12.91 12.91 NM 6008.44 
PZ-25 07/06/98 1152 6021.35 13.02 13.02 NM 6008.33 
PZ-25 10/09/98 NM 6021.35 NM NM NM NM 
PZ-25 03/23/99 NM 6021.35 13.11 13.11 NM 6008.24 
PZ-25 03/16/01 NM 6021.35 13.5 13.5 NM 6007.85 
PZ-25 04/29/03 NM 6021.35 14.54 14.54 NM 6006.81 

W E L L * DATE TIME 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-26 06/15/97 NM 6021.00 12.57 12.57 0.00 6008.43 
PZ-26 07/15/97 1028 6021.00 12.56 12.56 0.00 6008.44 
PZ-26 08/18/97 NM 6021.00 12.48 12.48 0.00 6008.52 
PZ-26 09/19/97 1535 6021.00 12.38 12.38 0.00 6008.62 
PZ-26 10/16/97 1311 6021.00 12.40 12.40 0.00 6008.60 
PZ-26 11/17/97 1225 6021.00 12.36 12.36 0.00 6008.64 
PZ-26 12/16/97 1322 6021.00 12.37 12.37 0.00 6008.63 
PZ-26 01/19/98 1500 6021.00 12.33 12.33 0.00 6008.67 
PZ-26 03/03/98 1442 6021.00 12.40 12.40 0.00 6008.60 
PZ-26 04/01/98 1310 6021.00 12.42 12.42 0.00 6008.58 
PZ-26 05/07/98 1342 6021.00 12.50 12.50 0.00 6008.50 
PZ-26 6/2/1998 1315 6021.00 12.55 12.55 0.00 6008.45 
PZ-26 07/06/98 1104 6021.00 12.62 12.62 0.00 6008.38 
PZ-26 10/09/98 NM 6021.00 NM NM NM NM 
PZ-26 03/23/99 NM 6021.00 12.67 12.67 0.00 6008.33 
PZ-26 10/19/99 NM 6021.00 12.71 12.71 0.00 6008.29 
PZ-26 10/25/00 10:53 6021.00 12.8 12.8 0.00 6008.20 
PZ-26 12/07/00 NM 6021.00 12.85 12.85 0.00 6008.15 
PZ-26 03/16/01 NM 6021.00 13.08 13.08 0.00 6007.92 
PZ-26 04/17/02 NM 6021.00 13.63 13.63 0.00 6007.37 
PZ-26 10/16/02 NM 6021.00 13.76 13.76 0.00 6007.24 
PZ-26 04/29/03 NM 6021.00 14.06 14.06 0.00 6006.94 

NM - Not Measured 7 



Table 2. Ground-Water Elevation Data 

W E L L * DATE TIME 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet^ 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

ifeet) 

PZ-29 08/18/97 NM 6023.85 16.54 16.54 0.00 6007.31 
PZ-29 09/19/97 1852 6023.85 16.45 16.45 0.00 6007.40 
PZ-29 10/16/97 1544 6023.85 16.49 16.49 0.00 6007.36 
PZ-29 11/17/97 1444 6023.85 16.53 16.53 0.00 6007.32 
PZ-29 12/16/97 1509 6023.85 16.60 16.60 0.00 6007.25 
PZ-29 01/19/98 1705 6023.85 16.64 16.64 0.00 6007.21 
PZ-29 03/03/98 1643 6023.85 16.62 16.62 0.00 6007.23 
PZ-29 04/01/98 1453 6023.85 16.58 16.58 0.00 6007.27 
PZ-29 05/07/98 1510 6023.85 16.62 16.62 0.00 6007.23 
PZ-29 06/02/98 1535 6023.85 16.70 16.70 0.00 6007.15 
PZ-29 07/06/98 1244 6023.85 16.79 16.79 0.00 6007.06 
PZ-29 10/09/98 NM 6023.85 NM NM NM NM 
PZ-29 03/23/99 NM 6023.85 17.09 17.09 0.00 6006.76 
PZ-29 10/19/99 NM 6023.85 17.24 17.24 0.00 6006.61 
PZ-29 03/14/00 NM 6023.85 17.37 17.37 0.00 6006.48 
PZ-29 10/25/00 12:40 6023.85 17.54 17.54 0.00 6006.31 
PZ-29 12/07/00 NM 6023.85 17.58 17.58 0.00 6006.27 
PZ-29 03/16/01 NM 6023.85 17.66 17.66 0.00 6006.19 
PZ-29 10/16/02 NM 6023.85 18.02 18.02 0.00 6005.83 
PZ-29 04/29/03 NM 6023.85 18.31 18.31 0.00 6005.55 

W E L L * 11111*111 TIME 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-30 08/18/97 NM 6027.24 20.11 20.11 0.00 6007.13 
PZ-30 09/19/97 1707 6027.24 20.03 20.03 0.00 6007.21 
PZ-30 10/16/97 1344 6027.24 20.12 20.12 0.00 6007.12 
PZ-30 11/17/97 1255 6027.24 20.13 20.13 0.00 6007.11 
PZ-30 12/16/97 1345 6027.24 20.18 20.18 0.00 6007.06 
PZ-30 01/19/98 1527 6027.24 20.15 20.15 0.00 6007.09 
PZ-30 03/03/98 1510 6027.24 20.15 20.15 0.00 6007.09 
PZ-30 04/01/98 1335 6027.24 20.13 20.13 0.00 6007.11 
PZ-30 05/07/98 1407 6027.24 20.27 20.27 0.00 6006.97 
PZ-30 06/02/98 1450 6027.24 20.31 20.31 0.00 6006.93 
PZ-30 07/06/98 1130 6027.24 20.37 20.37 0.00 6006.87 
PZ-30 10/09/98 NM 6027.24 NM NM NM NM 
PZ-30 03/23/99 NM 6027.24 20.58 20.58 0.00 6006.66 
PZ-30 12/07/00 NM 6027.24 21.05 21.05 0.00 6006.19 
PZ-30 03/16/01 NM 6027.24 21.1 21.1 0.00 6006.14 
PZ-30 04/29/03 1013 6027.24 21.61 21.61 0.00 6005.63 

PZ-32 12/07/00 NM 6025.42 18.5 18.5 NM 6006.92 
PZ-32 03/16/01 NM 6025.42 18.29 18.29 NM 6007.13 
PZ-32 04/17/02 NM 6025.42 18.81 18.81 NM 6006.61 
PZ-32 10/16/02 NM 6025.42 18.76 18.76 NM 6006.67 
PZ-32 04/29/03 NM 6025.42 19.03 19.03 NM 6006.39 

NM - Not Measured 8 



Table 2. Ground-Water Elevation Data 

W E L L * DATE TIME 

TOP OF 
PIPE 

ELEVATION 
AIR/OIL 

DEPTH TO 
TOP OF GW 

OR FREE 
PRODUCT 

(feet) 

WATER 

DEPTH TO 
GROUND 
WATER 

(feet) 

PRODUCT 

THICKNESS 

(feet) 

WATER LEVEL 

ELEVATION OF 
GROUND 
WATER 

(feet) 
PZ-33 12/07/00 NM 6030.38 23.9 23.9 NM 6006.48 
PZ-33 03/16/01 NM 6030.38 23.95 23.95 NM 6006.43 
PZ-33 04/17/02 NM 6030.38 24.41 24.41 NM 6005.97 
PZ-33 10/16/02 NM 6030.38 24.42 24.42 NM 6005.97 
PZ-33 04/29/03 NM 6030.38 24.51 24.51 NM 6005.87 

PZ-34 12/07/00 NM 6025.19 19.4 19.4 NM 6005.79 

PZ-35 05/01/01 9:55 6025.79 25.17 25.17 NM 6000.62 
PZ-35 04/17/02 NM 6025.79 25.27 25.27 NM 6000.52 
PZ-35 10/16/02 NM 6025.79 25.67 25.67 NM 6000.13 
PZ-35 04/29/03 NM 6025.79 26.59 26.59 NM 5999.20 

PZ-36 5/1/2001 9:20 6025.78 24.71 24.71 NM 6001.07 
PZ-36 4/17/2002 NM 6025.78 24.89 24.89 NM 6000.89 
PZ-36 10/16/2002 NM 6025.78 24.47 24.47 NM 6001.32 
PZ-36 4/29/2003 NM 6025.78 25.56 25.56 NM 6000.22 

MW-6 05/03/97 10:41 6020.67 9.88 9.88 0.00 6010.79 
MW-6 08/18/97 NM 6020.67 9.62 9.62 0.00 6011.05 
MW-6 09/19/97 NM 6020.67 9.49 9.49 0.00 6011.18 
MW-6 10/16/97 NM 6020.67 9.35 9.35 0.00 6011.32 
MW-6 11/17/97 NM 6020.67 9.76 9.76 0.00 6010.91 
MW-6 12/16/97 NM 6020.67 10.20 10.20 0.00 6010.47 
MW-6 01/19/98 NM 6020.67 10.38 10.38 0.00 6010.29 
MW-6 03/03/98 NM 6020.67 10.80 10.80 0.00 6009.87 
MW-6 04/01/98 NM 6020.67 11.02 11.02 0.00 6009.65 
MW-6 05/07/98 NM 6020.67 11.23 11.23 0.00 6009.44 

NM - Not Measured 9 



APPENDIX A 

Laboratory Chemical Analyses Reports 



DATA VALIDATION WORKS 
(Page 1 of 3) 

H^ET 

Analytical Method/Analytes: SW-846 8021B (BTEX) Sample Collection Date(s): 10/16/02 

Laboratory: APCL MWH Job Number: EPC-SJRB 
(Bisti) 

Batch Identification: 

MS/MSD Parent(s)(a): 

Validation Complete: 

02-05520 

None 

Matrix: 

Field Replicate Parent(s): 

Water 

None 

(Date/Signature) 

Foot 
Notes Site ID Sample ID Lab. ID 

Hits 
(Y/N) Quals. Comments 

1 Bisti PZ-16 02-05520-01 Y UB 
UB 
UB 

Ethylbenzene @ 1.2 ug/l 
o-Xylene @ 0.4T (ig/1 
m/p-Xylene @ 2 (ig/1 

1 Bisti PZ-21 02-05520-02 Y UB 
B 

UB 

Ethylbenzene @ 0.7 [ig/1 
o-Xylene @ 10.9 fig/1 
m/p-Xylene @ 1 (ig/1 

1 Bisti PZ-22 02-05520-03 Y B 
UB 

o-Xylene @ 2.1 u.g/1 
m/p-Xylene @ 0.7T [ig/1 

1 Bisti PZ-26 02-05520-04 Y UB m/p-Xylene @ 0.8T (ig/1 
1 Bisti PZ-29 02-05520-05 Y B 

B 
B 

Ethylbenzene @ 929 [ig/1 
o-Xylene @ 1,070 [ig/1 
m/p-Xylene @ 4,370 ug/l 

1 Bisti PZ-32 02-05520-06 Y UB 
B 

UB 

Ethylbenzene @ 2.6 (ig/1 
o-Xylene @ 7.8 (ig/1 
m/p-Xylene @ 2 (ig/1 

1 Bisti PZ-33 02-05520-07 Y B 
B 
B 

Ethylbenzene @ 10.0 u,g/l 
o-Xylene @ 45.8 (ig/1 
m/p-Xylene @ 8.7 (ig/1 

1 Bisti PZ-36 02-05520-08 Y B 
B 
B 

Ethylbenzene @ 810 [ig/1 
o-Xylene @ 200 u.g/1 
m/p-Xylene @ 1,500 u,g/l 

1 QC TB02101601 02-05520-17 Y Ethylbenzene @ 1.0 (ig/1 
o-Xylene @ 0.3T (ig/1 
m/p-Xylene @ 1 (ig/1 

* 



DATA VALIDATION WORKSHEET 
(Page 2 of 3) 

Analytical Method: SW-846 8021B (BTEX) MWH Job Number: EPC-SJRB (Bisti) 

Laboratory: APCL Batch Identification: 02-05520 

Validation Criteria 
Sample ID PZ-16 PZ-21 PZ-22 PZ-26 PZ-29 PZ-32 PZ-33 PZ-36 

Lab ID 02-05520-
01 

02-05520-
02 

02-05520-
03 

02-05520-
04 

02-05520-
05 

02-05520-
06 

02-05520-
07 

02-05520-
08 

Hardcopy vs. Chain-of-Custody A A A A A A A A 

Holding Time A A A A A A A A 

Analyte List A A A A A A A A 

Reporting Limits A A A A A A A A 

Method Blank A A A A A A A A 

Trip Blank A' A' A' A 1 A' A' A 1 A' 

Equipment Rinseate Blanks N/A N/A N/A N/A N/A N/A N/A N/A 

Reid Duplicate/Replicate N/A N/A N/A N/A N/A N/A N/A N/A 

Initial Calibration N N N N N N N N 

Initial Calibration Verification (ICV) N N N N N N N N 

Continuing Calibration Verification (CCV) A A A A A A A A 

Laboratory Control Sample (LCS) A A A A A A A A 

Laboratory Control Sample Duplicate (LCSD) N N N N N N N N 

Matrix Spike/Matrix Spike Dup. (MS/MSD) N/A N/A N/A N/A N/A N/A N/A N/A 

Surrogate Spike Recovery A A A A A A A A 

Retention Time Window N N N N N N N N 

Injection Time(s) N N N N N N N N 

EDD vs. Hardcopy N N N N N N N N 

EDD vs. Chain of Custody N N N N N N N N 

(a) List QC batch identification if different than Batch BD 
A indicates validation criteria were met 
A/L indicates validation criteria met based upon Laboratory's QC Summary Form 
X indicates validation criteria were not met 
N indicates data review were not a project specific requirement 
N/A indicates criteria are not applicable for the specified analytical method or sample 
N/R indicates data not available for review 



^ DATA VALIDATION WORKSHEET 
(Page 3 of 3) 

Analytical Method: SW-846 8021B (BTEX) MWH Job Number: EPC-SJRB (Bisti) 

Laboratory: APCL Batch Identification: 02-05520 

Validation Criteria 
Sample ID TB021016 

01 

Lab ID 02-05520-
17 

Hardcopy vs. Chain-of-Custody A 

Holding Time A 

Analyte List A 

Reporting Limits A 

Method Blank A 

Trip Blank A' 

Equipment Rinseate Blanks N/A 

Reid Duplicate/Replicate N/A 

Initial Calibration N 

Initial Calibration Verification (ICV) N 

Continuing Calibration Verification (CCV) A 

Laboratory Control Sample (LCS) A 

Laboratory Control Sample Duplicate (LCSD) N 

Matrix Spike/Matrix Spike Dup. (MS/MSD) N/A 

Surrogate Spike Recovery A 

Retention Time Window N 

Injection Time(s) N 

EDD vs. Hardcopy N 

EDD vs. Chain of Custody N 

(a) List QC batch identification if different than Batch ID 
A indicates validation criteria were met 
A/L indicates validation criteria met based upon Laboratory's QC Summary Form 
X indicates validation criteria were not met 
N indicates data review were not a project specific requirement 
N/A indicates criteria are not applicable for the specified analytical method or sample 
N/R indicates data not available for review 

NOTES: 
1) The following analytes were detected in the trip blank: 

a) Ethylbenzene @ 1.0 ug/L, qualify all sample concentrations less than or equal to 5.0 ug/L with a "UB" flag and all sample concentrations 
greater than 5.0 ug/l with a "B" flag. 

b) o-Xylene @ 0.3T ug/L, qualify all sample concentrations less than or equal to 1.5 ug/L with a "UB" flag and all sample concentrations 
greater than 1.5 ug/l with a "B" flag. 

c) m/p-Xylene @ 1 ug/L, qualify all sample concentrations less than or equal to 5.0 (ig/L with a "UB" flag and all sample concentrations 
greater than 5.0 ug/l with a "B" flag. 



DATA VALIDATION WORKSHEET 
(Page 1 of 2) 

Analytical Method/Analytes: 

Laboratory: 

Batch Identification: 

MS/MSD Parent(s)(a): 

Validation Complete: 

Foot 
Notes Site ID Sample ID Lab. ID 

Hits 
(Y/N) Quals. Comments 

None Bisti PZ-16A 02-05520-09 Y 
None Bisti PZ-21A 02-05520-10 Y 
None Bisti PZ-22A 02-05520-11 Y 
None Bisti PZ-26A 02-05520-12 Y 
None Bisti PZ-29A 02-05520-13 Y 
None Bisti PZ-32A 02-05520-14 Y 
None Bisti PZ-33A 02-05520-15 Y 
None Bisti PZ-36A 02-05520-16 Y 

Wet Chemistry 

APCL 

02-05520 

None 

Sample Collection Date(s): 

MWH Job Number: 

Matrix: 

Field Replicate Parent(s): 

/ / - 6 - ^ 

10/16/02 

EPC-SJRB 
(Bisti) 

Water 

None 

(Date/Signature) 



DATA VALIDATION WORKSHEET 
(Page 2 of 2) 

Analytical Method: Wet Chemistry MWH Job Number: EPC-SJRB (Bisti) 

Laboratory: APCL Batch Identification: 02-05520 

Validation Criteria 
Analytes Nitrate & Sulfate 

Analytical Method VS. EPA 300.0 

Sample ID PZ-16A PZ-21A PZ-22A PZ-26A PZ-29A PZ-32A PZ-33A PZ-36A 

Lab ID 02-05520-
09 

02-05520-
10 

02-05520-
11 

02-05520-
12 

02-05520-
13 

02-05520-
14 

02-05520-
15 

02-05520-
16 

Hardcopy vs. Chain-of-Custody A A A A A A A A 

Holding Time A A A A A A A A 

Analyte List A A A A A A A A 

Reporting Limits A A A A A A A A 

Method Blank (all methods) A A A A A A A A 

Equipment Rinseate Blanks N/A N/A N/A N/A N/A N/A N/A N/A 

Field Duplicate/Replicate N/A N/A N/A N/A N/A N/A N/A N/A 

Initial Check Verification (ICV) N N N N N N N N 

Continuing Calibration Verification (CCV) A A A A A A A A 

Laboratory Control Sample (LCS) A A A A A A A A 

Laboratory Control Sample Duplicate (LCSD) N N N N N N N N 

Matrix Spike/Matrix Spike Dup. (MS/MSD) N/A N/A N/A N/A N/A N/A N/A N/A 

Matrix Duplicate N/A N/A N/A N/A N/A N/A N/A N/A 

Initial Calibration N N N N N N N N 

Analysis Time(s) N N N N N N N N 

EDD vs. Hardcopy N N N N N N N N 

EDD vs. Chain of Custody N N N N N N N N 

(a) List QC batch identification i f different than Batch ID 
A indicates validation criteria were met 
A/L indicates validation criteria met based upon Laboratory's QC Summary Form 
X indicates validation criteria were not met 
N indicates data review were not a project specific requirement 
N/A indicates criteria are not applicable for the specified analytical method or sample 
N/R indicates data not available for review 

NOTES: 



Applied P &; Ck Laboratory 

13760 M a g n o l i a A v e . C h i n o C A 91710 

T e l : (909) 590-1828 Fax: (909) 590-1498 

Submitted to: 
Montgomery Watson Harza 
Attention: Brian Buttars 
10619 South Jordan Gateway 
Salt Lake City UT 84095 
Tel: (801)617-3200 Fax: (801)617-4200 

Analysis of Water Samples 

A P C L Analytical Report 
Service ID # : 801-025520 
C o l l e c t e d b y : Ashley Lowe 

Collected on: 10/16/02 

Sample Description: Water 
Project Description: 220013 San Juan River Basin 

Received: 10/17/02 
Extracted: N / A 
Tested: 10/17-21/02 
Reported: 10/24/02 

Component Analyzed Method 
Analysis Result 

Unit PQL PZ-16A PZ-21A PZ-22A PZ-26A 
02-05520-9 02-05520-10 02-05520-11 02-05520-12 

Dilution Factor 
NITRATE 
SULFATE 

EPA300.0 
EPA300.0 

mg/L 
mg/L 

0.04 
0.25 

100 
47.7 
1,660 

200 
14.9 

5,330 

200 
16.3 

4,200 

200 
60.5 

3,950 

Analysis Result 
Component Analyzed Method Unit PQL PZ-29A PZ-32A PZ-33A PZ-36A 

02-05520-13 02-05520-14 02-05520-15 02-05520-16 

Dilution Factor 100 100 200 100 
NITRATE EPA300.0 mg/L 0.04 <4 12.7 9.8 5.4 
SULFATE EPA300.0 mg/L 0.25 88.9 2,280 4,200 118 

Analysis Result 
Component Analyzed Method Unit PQL PZ-16 PZ-21 PZ-22 

02-05520-1 02-05520-2 02-05520-3 

BTXE 
Dilution Factor 1 1 1 
BENZENE 8021B Mg/L 0.5 <0.S 13.1 <0.5 
ETHYLBENZENE 8021B Mg/L 0.5 1.2 0.7 <0.5 
TOLUENE 8021B Mg/L 0.5 0.7 1.8 0.5J 
O-XYLENE 8021B Mg/L 0.5 0.4J 10.9 2.1 
M.P-XYLENE 8021B Mg/L 1 2 1 0.7J 

Analysis Result 
Component Analyzed Method Unit PQL PZ-26 PZ-29 PZ-32 

02-05520-4 02-05520-5 02-05520-6 

BTXE 
Dilution Factor 1 50 1 
BENZENE 8021B Mg/L 0.5 <0.5 10,100 2.9 
ETHYLBENZENE 8021B Mg/L 0.5 <0.5 929 2.6 
TOLUENE 8021B Mg/L 0.5 <0.5 3,650 1.4 
O-XYLENE 8021B Mg/L 0.5 <0.5 1,070 7.8 
M,P-XYLENE 8021B Mg/L 1 0.8J 4,370 2 

CADHS ELAP No.: 1431 Cl-0984 D004 N 02-5520 t) Page: 1 of 2 



Applied P &: Ck Laboratory 

13760 M a g n o l i a A v e . C h i n o C A 91710 

T e l : (909) 590-1828 Fax: (909) 590-1498 
A P C L Analytical Report 

Analysis Result 

Component Analyzed Method Unit PQL PZ-33 PZ-36 TB02101601 

02-05520-7 02-05520-8 02-05520-17 

B T X E 

Dilution Factor 1 100 1 

BENZENE 8021B Mg/L 0.5 2.5 14,400 <0.5 

ETHYLBENZENE 8021B Mg/L 0.5 10.0 810 1.0 

TOLUENE 8021B Mg/L 0.5 7.1 420 <0.5 

O-XYLENE 8021B Mg/L 0.5 45.8 200 0.3J 

M.P-XYLENE 8021B Mg/L 1 8.7 1,500 1 

PQL: Pract ical Quan t i t a t ion L i m i t . M D L : Method Detect ion L i m i t . C R D L : Contract Required Detect ion L i m i t 

N . D . : Not. Detected or less than the practical quant i ta t ion l i m i t . " -" : Analysis is no t required. 

J: Reported between P Q L and M D L . 

Listed D i l u t i o n Factors ( D F ) are relative to the method default D F . A l l unl is ted DFs are 1.0 

ully_sub 

Doirnhicl 
Laboratory Director 
Applied P h Ch Laboratory 

CADHS ELAP No.: 1431 Cl-0984 D004 N 02-5520 i\ Page: 2 of 2 



Applied P fc Ck Laboratory 

13760 M a g n o l i a A v e . C h i n o C A 91710 

T e l : (909) 590-1828 Fax: (909) 590-1498 

Submitted to: 
Montgomery Watson Harza 
Attention: Brian Buttars 
10619 South Jordan Gateway 
Salt Lake City, UT 84095 
Tel: (801)617-3200 Fax: (801)617-4200 

APCL Q A / Q C Report 
Service ID #: 801-025520 
Collected by: Ashley Lowe 
Collected on: 10/16/02 
Sample description: 

. Water 

Project: San Juan River Basin /220013 

Received: 10/17/02 
Tested: 10/17-21/02 
Reported: 10/25/02 

Analysis of Water 801-025520QC 

Analysis CCV CCV M-Blank Cone. SP Level LCS MS MSD MS/MSD Control Limi t 

Component Name Batch # (mg/L) %Rec U n i t %Rec %Rec %Rec %RPD %Rec % D i f f 

W E T Ana lys i s i n Wa te r 

Nitrate as N - N O - , by IC 02W4831 1.50 95 N . D . mg/L 24.0 97 95 92 4 75-125 25 

Sulfate SO^ ~ , by IC 02W4831 15.0 93 N . D . mg/L 240 95 99 98 2 75-125 25 

Nitrate as N - N O _ , by IC 02W4854 1.50 94 N . D . mg/L 1500 106 103 100 3 75-125 25 

Sulfate SO4 ~ , by IC 02W4854 15.0 94 N . D . mg/L 15000 103 102 102 0 75-125 25 

Analysis CCV CCV M-Blank Cone. SP Level LCS MS MSD MS/MSD Control Limi t 

Component Name Batch # ( / i g / L ) %Rec Unit %Rec %Rec %Rec %RPD %Rec % D i f f 

B T X E 

Benzene 02G4302 100 93 N . D . . g / L 18.0 88 86 88 2 68-130 31 

Toluene 02G4302 100 94 N . D . M g / L 70.0 92 98 100 2 66-133 33 

Ethylbenzene 02G4302 100 95 N . D . M g / L 18.0 99 105 108 2 65-134 35 

m/p-Xylene 02G4302 200 88 N . D . M g / L 70.0 94 100 102 2 65-134 35 

o-Xylene 02G4302 100 90 N . D . M g / L 25.0 94 101 103 2 65-134 35 

Analysis CCV CCV M-Blank Cone. SP Level LCS MS MSD MS/MSD Control Limi t 

Component Name Batch # ( / i g / L ) %Rec U n i t %Rec %Rec %Rec %RPD %Rec % D i f f 

B T X E 

Benzene 02G4308 100 94 N . D . M g / L 18.0 92 94 92 3 68-130 31 

Toluene 02G4308 100 94 N . D . M g / L 70.0 90 96 93 3 66-133 33 

Ethylbenzene 02G4308 100 96 N . D . M g / L 18.0 93 97 93 3 65-134 35 

m/p-Xylene 02G4308 200 89 N . D . M g / L 70.0 90 95 92 4 65-134 35 

o-Xylene 02G4308 100 91 N . D . M g / L 25.0 89 97 93 4 65-134 35 

CADHS ELAP Bo: 1431 APCL QA/QC Report: 801-025520 10/25/02 Page: 1 



Applied P fc Ck Laboratory 
13760 Magnolia Ave. Chino C A 91710 

Tel: (909) 590-1828 Fax: (909) 590-1498 

*: LCS/LCSD is used. 
N o t a t i o n : ICV - Initial Calibration Verification 

CCV - Continuation Calibration Verification 
LCS - Lab Control Spike 
MS - Matrix Spike 
MSD - Matrix Spike Duplicate 
ICS - Interference Check Standard 
MD - Matrix Duplicate 
N.D. - Not detected or less than PQL 

APCL Q A / Q C Report 
CCB — Continuation Calibration Blank 
M-blank - Method Blank 
SP Level - Spike Level 
%Rec - Recovery Percent 
%RPD - Relative Percent Differences 
%Diff - Control Limit for %RPD 
ICP-SD - ICP Serial Dilution 
N.A. - Not Applicable 

Respectfully submitted, 

If, 
Regina Kirakozova, 
Associate QA/QC Director 
Applied P & Ch Laboratory 
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F0RM-2A 

Applied P & Ch Laboratory 

Surrogate Recovery Summary for Method 8021B 

Client Name: Montgomery Watson Harza Contract No: Lab Code: APCL 

Case No: SAS No: SDG Number: 025520 

Project ID: San Juan River Basin Project No: 220013 Sample Matrix: Water 

Batch No: 02G4302 

Client Lab Sl TOT 

# Sample No Sample ID % # OUT 

1 02G4302-LCS-01 85 0 

2 02G4302-LSD-01 81 0 

3 02G4302-MB-02 87 0 

4 TB02101601 02-5520-17 85 0 

5 MW-21-WG 02-5531-3MS 87 0 

6 MW-21-WG 02-5531-3MSD 86 0 

7 PZ-16 02-5520-1 87 0 

8 PZ-21 02-5520-2 89 0 

9 PZ-22 02-5520-3 89 0 

10 PZ-26 02-5520-4 88 0 

11 PZ-32 02-5520-6 89 0 

12 PZ-33 02-5520-7 79 0 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

QC Control Limit 

Sl = 4-BROMO-FLUOROBENZENE (PID) 65-134 

# Column to be used to flag recovery values: 

* - Values outside of contract required QC Limits D - Surrogate diluted out I - Matrix Interference 

A P C L D a t a H i g h w a y to Montgomery Watson Harza Tele: (909)590-1828X228 25520 File: FORM-2 10/25/2002 13:33 [ p l ] 



F0RM-2A 

Applied P & Ch Laboratory 

Surrogate Recovery Summary for Method 8021B 

Client Name: Montgomery Watson Harza 

Case No: 

Project ID: San Juan River Basin 

Contract No: 

SAS No: 

Project No: 

Batch No: 
220013 

02G4308 

Lab Code: 

Service ID: 

Sample Matrix: 

APCL 

025520 

Water 

# 
Client 

Sample No 

Lab 

Sample ID 

S l 

% # 
T O T 

O U T 

1 02G4308-LCS-01 81 0 

2 02G4308-LSD-01 86 0 

3 02G4308-MB-02 84 0 

4 MW-21-WG 02-5531-3MS 83 0 

5 MW-21-WG 02-5531-3MSD 82 0 

6 PZ-29 02-5520-5 95 0 

7 PZ-36 02-5520-8 88 0 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Sl = 4-BROMO-FLUOROBENZENE (PID) 

# Column to be used to flag recovery values: 

* - Values outside of contract required QC Limits 

QC Control Limit 

65-134 

D - Surrogate diluted out I - Matrix Interference 

A P C L D a t a H i g h w a y to Montgomery Watson Harza Tele: (909)590-1828X228 25520 File: FORM-2 10/25/2002 13:33 [p2] 
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05/02/03 

L a b o r a t o r i e s 

Technical Report for 

Montgomery Watson 

EPFS San Juan Basin GS 

San Juan Basin 

Accutest Job Number: T4255 

Report to: 

El Paso 

lynn. benally @elpaso .com 

ATTN: Lynn Benally 

Total number of pages in report: 11 

Test results contained within this data package meet the requirements 

of the National Environmental Laboratory Accreditation Conference 

and/or state specific certification programs as applicable. 

RonlMartino 
Laboratory Manager 

This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories. 

Gulf Coast • 10165 Harwin Drive • Suite 150 • Houston, TX 77036 • tel: 713-271-4700 • fax:713-271-4770 • http://www.accutest.com 
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Accutest Laboratories 

Sample Summary 
Montgomery Watson 

Job No: T4255 
EPFS San Juan Basin GS 
Project No: San Juan Basin 

Sample 
Number 

Collected 
Date Time By 

Matrix 
Received Code Type 

Client 
Sample ID 

T4255-1 04/29/03 12:22 MN 04/30/03 AQ Ground Water BISTI PZ-29 

T4255-2 04/29/03 12:30 MN 04/30/03 AQ Ground Water BISTI PZ-30 

T4255-3 04/29/03 12:51 MN 04/30/03 AQ Ground Water BISTI PZ-21 

T4255-4 04/29/03 11:40 MN 04/30/03 AQ Ground Water BISTI PZ-36 

T4255-5 04/29/03 07:00 MN 04/30/03 AQ Trip Blank Water TB29040301 
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Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: BISTI PZ-29 
Lab Sampk ; ID: T4255-1 Date Sampled: 04/29/03 
Matrix: AQ - Ground Water Date Received: 04/30/03 
Method: SW846 802IB Percent Solids: n/a 
Project: EPFS San Juan Basin GS 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 KK005119.D 100 05/01/03 BC n/a n/a GKK267 
Run #2 

Purge Volume 
Run #1 5.0 ml 
Run #2 

Purgeable Aromatics 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene 8460 100 ug/l 
108-88-3 Toluene 2010 100 ug/l 
100-41-4 Ethylbenzene 546 100 ug/l 
1330-20-7 Xylenes (total) 4110 300 ug/l 
95-47-6 o-Xylene 840 100 ug/l 

m,p-Xylene 3270 200 ug/l 

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits 

460-00-4 4-Bromofluorobenzene 96% 64-121% 
98-08-8 aaa-Trifluorotoluene 103% 71-121% 

ND = Not detected J = Indicates an estimated value 
RL = Reporting Limit B = Indicates analyte found in associated method blank 
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound 
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Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: BISTI PZ-30 
Lab Sample ID: T4255-2 Date Sampled: 04/29/03 
Matrix: AQ - Ground Water Date Received: 04/30/03 
Method: SW846 8021B Percent Solids: n/a 
Project: EPFS San Juan Basin GS 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l KK005U4.D I 05/01/03 BC n/a n/a GKK267 
Run #2 

Purge Volume 
Run#l 5.0 ml 
Run #2 

Purgeable Aromatics 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene ND 1.0 ug/l 
108-88-3 Toluene 2.4 1.0 ug/l 
100-41-4 Ethylbenzene ND 1.0 ug/I 
1330-20-7 Xylenes (total) 3.9 3.0 ug/l 
95-47-6 o-Xylene ND 1.0 ug/l 

m,p-Xylene 3.9 2.0 ug/l 

CAS No. Surrogate Recoveries Run# 1 Run* 2 Limits 

460-00-4 4-Bromofluorobenzene 101% 64-121% 
98-08-8 aaa-Trifluorotoluene 112% 71-121% 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: BISTI PZ-21 
Lab Sample ID: T4255-3 Date Sampled: 04/29/03 
Matrix: AQ - Ground Water Date Received: 04/30/03 
Method: SW846 8021B Percent Solids: n/a 
Project: EPFS San Juan Basin GS 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 KK005115.D 1 05/01/03 BC n/a n/a GKK267 
Run #2 

Purge Volume 
Run #1 5.0 ml 
Run #2 

Purgeable Aromatics 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene 1.3 1.0 ug/l 
108-88-3 Toluene ND 1.0 ug/l 
100-41-4 Ethylbenzene ND 1.0 ug/l 
1330-20-7 Xylenes (total) ND 3.0 ug/l 
95-47-6 o-Xylene ND 1.0 ug/l 

m,p-Xylene ND 2.0 ug/l 

CAS No. Surrogate Recoveries Run* 1 Run* 2 Limits 

460-00-4 4-Bromofluorobenzene 124% 64-121% 
98-08-8 aaa-Trifluorotoluene 101% 71-121% 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: BISTI PZ-36 
Lab Sample ID: T4255-4 Date Sampled: 04/29/03 
Matrix: AQ - Ground Water Date Received: 04/30/03 
Method: SW846 8021B Percent Solids: n/a 
Project: EPFS San Juan Basin GS 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run#l KK005120.D 50 05/01/03 BC n/a n/a GKK267 
Run #2 KK005122.D 100 05/01/03 BC n/a n/a GKK267 

Purge Volume 
Runfl 5.0 ml 
Run #2 5.0 ml 

Purgeable Aromatics 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene 12900 a 100 ug/l 
108-88-3 Toluene 100 50 ugA 
100̂ 41-4 Ethylbenzene 671 50 ug/l 
1330-20-7 Xylenes (total) 1060 150 ug/l 
95-47-6 o-Xylene ND 50 ug/l 

m,p-Xylene 1060 100 ug/l 

CAS No. Surrogate Recoveries Run* 1 Run* 2 Limits 

460-00-4 4-Bromofluorobenzene 93% 95% 64-121% 
98-08-8 aaa-Trifluorotoluene 94% 98% 71-121% 

(a) Result is from Run* 2 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Accutest Laboratories 

Report of Analysis Page 1 of 1 

Client Sample ID: TB29040301 
Lab Sample ID: T4255-5 Date Sampled: 04/29/03 
Matrix: AQ - Trip Blank Water Date Received: 04/30/03 
Method: SW846 802IB Percent Solids: n/a 
Project: EPFS San Juan Basin GS 

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
Run #1 KK005111.D 1 05/01/03 BC n/a n/a GKK267 
Run #2 

Purge Volume 
Run#l 5.0 ml 
Run #2 

Purgeable Aromatics 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene ND 1.0 ug/l 
108-88-3 Toluene ND 1.0 ug/l 
100-41-4 Ethylbenzene ND 1.0 ug/l 
1330-20-7 Xylenes (total) ND 3.0 ug/l 
95-47-6 o-Xylene ND l.O ug/l 

m,p-Xylene ND 2.0 ug/l 

CAS No. Surrogate Recoveries Run# 1 Run#2 Limits 

460-00-4 4-Bromofluorobenzene 100% 64-121% 
98-08-8 aaa-Trifluorotoluene 101% 71-121% 

ND = Not detected 
RL = Reporting Limit 
E = Indicates value exceeds calibration range 

J = Indicates an estimated value 
B = Indicates analyte found in associated method blank 
N = Indicates presumptive evidence of a compound 
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Accutest Laboratories 

GC Volatiles 

QC Data Summaries 

Includes the following where applicable: 

• Method Blank Summaries 
• Blank Spike Summaries 
• Matrix Spike and Duplicate Summaries 



Blank Spike Summary 
Job Number: T4255 
Account: MWHSLCUT Montgomery Watson 
Project: EPFS San Juan Basin GS 

Page 1 of 1 

Sample 
GKK267-BS 

File ID DF 
KK005109.D1 

Analyzed By 
05/01/03 BC 

Prep Date Prep Batch Analytical Batch 
n/a n/a GKK267 

The QC reported here applies to the following samples: 

T4255-1, T4255-2, T4255-3, T4255-4, T4255-5 

Method: SW846 8021B 

Spike BSP BSP 
CAS No. Compound ug/l ug/l % Limits 

71-43-2 Benzene 20 20.6 103 74-119 
100-41-4 Ethylbenzene 20 20.8 104 82-115 
108-88-3 Toluene 20 20.5 103 77-116 
1330-20-7 Xylenes (total) 60 62.6 104 79-115 
95-47-6 o-Xylene 20 20.4 102 78-114 

m,p-Xylene 40 42.2 106 79-116 

CAS No. Surrogate Recoveries BSP Limits 

460-00-4 4-Bromofluorobenzene 102% 64-121% 
98-08-8 aaa-Trifluorotoluene 100% 71-121% 
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Method Blank Summary page 1 of 1 
Job Number: T4255 
Account: MWHSLCUT Montgomery Watson 
Project: EPFS San Juan Basin GS 

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
GKK267-MB KK005110.D1 05/01/03 BC n/a n/a GKK267 

The QC reported here applies to the following samples: Method: SW846 802IB 

T4255-1, T4255-2, T4255-3, T4255-4, T4255-5 

CAS No. Compound Result RL Units Q 

71-43-2 Benzene ND 1.0 ug/l 
100-41-4 Ethylbenzene ND 1.0 ug/l 
108-88-3 Toluene ND 1.0 ug/l 
1330-20-7 Xylenes (total) ND 3.0 ug/l 
95-47-6 o-Xylene ND 1.0 ug/l 

m,p-Xylene ND 2.0 ug/l 

CAS No. Surrogate Recoveries Limits 

460-00-4 4-Bromofluorobenzene 100% 64-121% 
98-08-8 aaa-Trifluorotoluene 99% 71-121% 
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1 
Job Number: T4255 
Account: MWHSLCUT Montgomery Watson 
Project: EPFS San Juan Basin GS 

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch 
T4255-3MS KK005116.D1 05/01/03 BC n/a n/a GKK267 
T4255-3MSD KK005117.D1 05/01/03 BC n/a n/a GKK267 
T4255-3 KK005115.D1 05/01/03 BC n/a n/a GKK267 

The QC reported here applies to the following samples: Method: SW846 8021B 

T4255-1, T4255-2, T4255-3, T4255-4, T4255-5 

T4255-3 Spike MS MS MSD MSD Limits 
CAS No. Compound ug/l Q ug/l ug/l % ug/l % RPD Rec/RPD 

71-43-2 Benzene 1.3 20 21.8 103 21.7 102 0 64-124/16 
100-41-4 Ethylbenzene ND 20 20.5 103 20.1 101 2 64-123/14 
108-88-3 Toluene ND 20 20.8 104 20.8 104 0 64-120/13 
1330-20-7 Xylenes (total) ND 60 63.2 105 62.4 104 1 66-118/18 
95-47-6 o-Xylene ND 20 20.2 101 20.4 102 1 65-119/20 

m,p-Xylene ND 40 43.0 108 42.0 105 2 66-120/14 

CAS No. Surrogate Recoveries MS MSD T4255-3 Limits 

460-00-4 4-Bromofluorobenzene 131%* 134%* 124%* 64-121% 
98-08-8 aaa-Trifluorotoluene 99% 100% 101% 71-121% 

11 of 11 





WELL DEVELOPMENT AND SAMPLING LOG 

Project No: ZQ2Z2>)~C> Project Name: /4^</f Client tlCoH-

Location: - WellNo:. Development • Sampling D 

Protect Manager Mg~fO Date U/^CS Start Time 'O&f Weather *T/*>«* jOZ-

Depth to Water 2 2 - ^ Depth to Product - Product Thickness Measuring Point J~~Od-

Water Column Height Well Dia. tX7^ 

Sampling Method: Submersible Pump • Centrifugal Pump • Peristaltic Pump • Other • 
Bottom Valve Bailer 1?f Double Check Valve Bailer • Stainless-Steel Kemmerer • , Ob 

Criteria: 3 to 5 Casing Volumes of Water Removal H Sabilization of Indicator Parameters Sf Other l f \ Pl^dWf 

Gal/ft x ft of water 
Water Volume In Well 

Gal^^b be removed Gal/ft x ft of water Gallons Ounces Gal^^b be removed 

5-3 , * 5-X 3 
Time pH SC Temp Eh-ORP D.O. Turbidity Vol Evac. Comments/ 

(military) (umhos/cm) CC) (millivolts) (mg/L) (NTU) t&atf Row rate 
; 

t&Zfr -702- /^TCPt^ 1 3Z, ^ A ^ v 
7" ^iO I*7 

7 ^ &>$ZP / f f &Q -

7*1 /?' 9£L 

,/oo 2ft ^ ^ a 

^ ° ^ ^ r 

Final Ferrous 
Time pH SC Temp Eh-ORP D.O. Turbidity Iron Vol Evac Comments/Flow rate 

f o 

COMMENTS: 

INSTRUMENTATION: PH Meter ft$ Temperature Meter Qf-

Condijcti 
DO Monitor • Other • . 
ctrvity Meter JQ 

Water Disposal . _ 

Sample ID Sample Time BTEX'S' VOCs • AlkilinityO 

TDS • Cations • Anions • Nitrate • Nitrite • Ammonia • TKN • NM WQCC Metals • 
Total Phosphorus • • _ • • • 
MS/MSD BD BD Name/Time " TR^o9^>.^<LO t 



WELL DEVELOPMENT AND SAMPLING LOG 

Project No: Project Name:. 

Location: / f f / g f l V WellNo: 6?J^l3&— 

Client: WK+Jff 
Development • Sampling • 

Project Manager 

Depth to Water. Z ^ Depth to Product — 

Water Column Height Z 5 1 Well Dia. _ 

Date ^'Z*j<S Start Time HCfc Weather j£7f 

— —• Measuring Point ^ " Q r ^ L Product Thickness. 

Sampling Method: Submersible Pump • Centrifugal Pump • Peristaltic Pump • Other • 

Bottom Valve Bailer 5? Double Check Valve Bailer • Stainless-Steel Kemmerer • 
Criteria: 3 to 5 Casing Volumes of Watar Removal Gtf Sabflizafon of Indicator Parameters S~ Other tfrt fa-C^r-

Gal/ft x ft of water 
WaterVolumelnWell 

GaUoSto be removed Gal/ft x ft of water Gallons Ounces GaUoSto be removed 

* * 5 7 T C - / # > 

Time 
(military) 

PH SC 
(umhos/cm) 

Temp Eh-ORP D.O. 
(*C) (millivolts) (mg/L) 

Turbidity Vol Evac. 
(NTU) 

ttofi 12*-. 
^ <fS&> / £ f 

Comments/ 
Row rate 

15^ 

Final: 
Time pH 

Ad 
SC Temp Eh-ORP D.O. Turbidity 

Ferrous 
Iron Vol Evac. Comments/Flow rate 

COMMENTS: 

INSTRUMENTATION: pH Meter g f 
DO Monitor • 

Conductivity Meter 3 

Water Disposal fa/'*^ 

Temperature Meter B C 
OtherD_ 

Sample ID / ^ > H T ^ Z y ^ f e Sample Time f ) YC? BTEX VOCs • Alkilinity • 

TDS • Cations • Anions • Nitrate • Nitrite • Ammonia • TKN • NM WQCC Metals • 

Total Phosphorus • • • • • 
MS/MSD. BD BD Name/Time 



WELL DEVELOPMENT AND SAMPLING LOG 

Project Name: Client:. 

WellNo:- Development • Sampling (3 

Date ^jbtff&S Start Time 0 7 ^ ) Weather 

Project No: 

Location: 

Project Manager /?7iJ~^J 

Depth to Water. Depth to Product — " Product Thickness 

Water Column Heioht Well Dia. JO^L 

Measuring Point. 

Sampling Method: Submersible Pump • Centrifugal Pump • Peristaltic Pump • Other • 
Bottom Valve Bailer Double Check Valve Bailer • Stainless-Steel Kemmerer • , _ ~ M i 

Criteria: 3 to 5 Casing Volumes of Water Removal Q3 Sabilization of Indicator Parameters £3 Other ' 

Gal/ft x ft of water 
Water Volume In Well 

Gal/^tb be removed Gal/ft x ft of water Gallons Ounces Gal/^tb be removed 

3 4 * * 3 
Time 

(military) 
PH SC 

(umhos/cm) 
Temp Eh-ORP D.O. 
(°C) (millivolts) (mg/L) 

t^5"7 6>'3o 
&>O30 

c&<r? 6** b&7o j&r 

Turbidity Vol Evac. Comments/ 
(NTU) ( M U ^ < > H Row rate 

Final: 
Time pH SC Temp Eh-ORP D.O. Turbidity 

Ferrous 
Iron Vol Evac. Comments/Row rate 

COMMENTS: 

INSTRUMENTATION: 

Conductivity 

pH Meter & . 
DO MonitorS . 

Meter 

Temperature Meter Kf-
OtherD. 

Water Disposal r . 

Sample ID Sample Time / Z Z ^ BTEX BS" VOCsQ AlkifinttyD 

TDS • Cations • 

Total Phosphorus Q 
MS/MSD 

Anions • Nitrate • Nitrite • Ammonia • TKN Q NM WQCC Metals • 

• • • • 
BD BD Name/Time JK&t0eiC>BC>/ 



WELL DEVELOPMENT AND SAMPLING LOG 

Project No: I 

Location: 

Project Name: 

Project Manager. 

WellNo: 

/rfTAJ 

Client:. 

Development • Sampling B ' 

Date W t f p f t Start Time C^f/A Weather GO'S, 

Depth to Water / Depth to P roduc t /L /S Product Thickness Measuring Point 

Water Column Height • Wetl Dia. 

Sampling Method: Submersible Pump• Centrifugal Pump • Peristaltic P u m p • Other • 

Bottom Valve Bailer S f Double Check Valve Bailer • Stainless-Steel Kemmerer • . ' 

Gal/ft x ft of water 
Water Volume In Well 

Gal<opb be removed Gal/ft x ft of water Gallons Ounces Gal<opb be removed 

Time 
(military) 

pH SC 
(umhos/cm) 

Temp Eh-ORP D.O. 
(°C) (millivolts) (mg/L) 

Turbidity Vol Evac. Comments/ 
(NTU) (gat) <tv*x-. Row rate 

t>^-

JO ~b 

l?J1 

— A / A <£&4tig2j(Lc— 

Final: 
Time PH SC Temp Eh-ORP D.O. Turbidity 

Ferrous 
Iron Vol Evac. Comments/Flow rate 

COMMENTS: 

INSTRUMENTATION: pH Meter 
DO Monitor 

Conductivity Meter 

Water Disposal J^iJ ^ 

TDS • Cations • 

Total Phosphorus • 
MS/MSD 

Temperature Meter Ef-
Otherd. 

Anions f j Nitrate • 

_ • _ 

BTEXjS VOCsD AflciDnityD 

Nitrite • Ammonia • TKN • NM WQCC Metals • 

• • • 

BD BD Name/Time 



WELL DEVELOPMENT AND SAMPLING LOG 

rw- WASH 
. — j . Development • Sampling 12 

Date &A&Js8 Start Time Weather y?<*l tt>< 

Project No: tt&GI- Project Name: 

Location: - WeHNo:-

Project Manager /^TVO y 

Depth to Water / 7 Depth to Product Product Thickness Measuring Point T C^CZ-

Water Column Height r V * f Well Dla. 

Sampling Method: Submersible Pump • Centrifugal Pump • Peristaltic Pump • Other • 
Bottom Valve Bailer 0^ Double Check Valve Bailer • Stainless-Steel Kemmerer • 

Gal/ftxft of water 
WaterVolume In Well 

Galjrj^p be removed Gal/ftxft of water Gallons Ounces Galjrj^p be removed 

' <>~> 9 X*. ^ " 7 

Time 
(military) 

pH 

22 

sc 
(umhos/cm) 

Temp Eh-ORP D.O. 
(*C) (millivolts) (mg/L) 

Turbidity Vol Evac. 
(HTU) 

/off & 

Comments/ 
Row rate 

n7 6" 
t 

O7 Jn 

Final: 
Time 

/Of/ 
pH SC Temp Eh-ORP 

/?*~> TTGlo / 7 7 

D.O. 
Ferrous 

Turbidity Iron Vol Evac. Comments/Flow rate 

COMMENTS: 

INSTRUMENTATION: 

Water Disposal 

pH Meter H 
DO Monitor • 

Cortfuctivity Meter H 

2^ 

Temperature Meter 
Other • _ 

Sample ID / [ / ^ > ^ ^ ^ Z ^ e m p l e 

TDS • Cations • Anions' • 

Total Phosphorus • 
MS/MSD BD 

Time " BTEX ^ VOCs • AlkilinityQ 

Nitrate • Nitrite • Ammonia • TKN • NM WQCC Metals • 

. • • • • 
BD Name/Time TB Z^&'fC'ZOl 



WELL DEVELOPMENT AND SAMPLING LOG 

Project No: 3S9£iZ~>f<* Project Name:. _ Client: f?7 6l S 

Location: — / Q C Z Z L L — Well No: Development • Sampling P" 

Project Manager S?V~AS Date 4yZj&j0&Saii Time Weather jat£L. 

Depth to Water s Z / ^ Depth to Product Product Thickness '— Measuring Point 7~£>/ r 

Water Column Height ̂ Z l i S ^ Well Dla. 

Sampling Method: Submersible Pump • Centrifugal Pump • Peristaltic Pump • Other • 
Bottom Valve Bailer Double Check Valve Bailer • Stainless-Steel Kemmerer • ^ 

Criteria: 3 to 5 Casing Volumes of Water Removal 19 Sabflization of Indicator Parameters S Other tH. aj^.jf^L4 

Gal/ftxft of water 
Water Volume In Well 

GaM££3> be removed Gal/ftxft of water Gallons Ounces GaM££3> be removed 

Time pH SC Temp Eh-ORP D.O. Tumidity Vol Evac. Comments/ 
(military) (umhos/cm) (°C) (millivolts) (mg/L) (NTU) (gat) £ui?\ ' flow rate i 

Vs* l££ L7 ^Ayu^^&j/^ 

Ferrous 
pH SC Temp Eh-ORP D.O. Turbidity Iron Vet Evac Comments/Flow rate 

tJ>? to /&r-
COMMENTS: 

INSTRUMENTATION: pH Meter H Temperature Meter E f 
DO Monitor • Other • 

Conductivity Meter B 

Water Disposal 

fate. 
Sample ID A / f j T f / ^ ^ S O Sample Time / ^ g C * * BTEX p T VOCs • AlkiDnityO 

TDS • Cations • Anions • Nitrate • Nitrite • Ammonia • TKN • NM WQCC Metals • 
Total Phosphorus • • • • , • 
MS/MSD BD BD Name/Time TB4fce£r3bfci_ 



WELL DEVELOPMENT AND SAMPLING LOG 

Pmjorf Kin- O Project Name: £ > J j z h r.liant- SHUsH-

Location: - WellNo:- Development O Sampling • 

Project Manager /r?J~AJ Date t/p^CS Start Time to*/* Weather <~fti jeXL-

Depth to Water ^ Depth to Product *—• Product Thickness " " ^ Measuring Point & < 1 -

Water Column Height 2 Well Dla. 

Sampling Method: Submersible Pump • Centrifugal Pump • Peristaltic Pump • Other • 

Bottom Valve Bailer Double Check Valve Bailer • Stainless-Steel Kemmerer 
Criteria: 3 to 5 Casing Volumes of Water Removal a Sabilization of Indicator Parameters BC Other ItL. 

Gal/ftxft of water 
Water Volume In Weil 

Gal^pb be removed Gal/ftxft of water Gallons Ounces Gal^pb be removed 

2.-6=-*,/L~ - VZ. 5-3 . * ^ 
Time pH SC Temp Eh-ORP D.O. Turbidity Vol Evac. Comments/ 

(military) (umhos/cm) (°C) (millivolts) (mg/L) (NTU) (gal? Row rate 

702 W*7c> zz, s / J ^ 
7" 4*G4£> IV7 

7** 6>$Z0 /ff £>Q 

y ^ 2 77 

Fina l : Feirous 
Time pH SC Temp Eh-ORP D.O. Turbidity Iron Vol Evac Comments/Row rate 

» * ? . ->'" /*,* 

COMMENTS: 

INSTRUMENTATION: pH Meter 5$ Temperature Meter GT 
DO Monitor • Other • 

Conductivity Meter JQ 

Water Disposal f - l / J ^ 

Sample ID Sample Time B T E X ^ VOCs • AlkiPnityO 

TDS • Cations • Anions • Nitrate • Nitrite • Ammonia • TKN • NM WQCC Metals • 

Total Phosphorus • • • • • 

MS/MSD BD BD Name/Time : T B ^ o K f t ^ g X 





Product Recovery and Well Observation Data 

Project Name 

Pro jec t Manager - X ^ > < J J o ^ r fe>€lt>tA 

Client Company:.. . rU W H 

B « T . Site Name: 

Project No: d & O Q i 3 

Date: 

Well Time 
Depth 

to 
Water (ft) 

Depth 
to 

Product (ft) 

Total 
Well 

Depth (ft) 

Product 
Thickness 

(ft) 

Volume 
Removed Comments 

I f f 
r / 

COMMENTS: 

5 fVffv^ # JLer<r. . . 

f = = = = = 
I Sir jm.hf- V ^ f J J r U j J - ( ^ M ^ Date: l / / f e / / 3 ' 



APPENDIX B 

Water-Quality Graphs 
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APPENDIX C 

Water-Level Graphs 
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APPENDIX D 

Injection Point Abandonment Report 



AESE 
# 

906 San Juan Blvd., Suite D, Farmington, MM87401 (505) 566-9116 

December 6, 2002 

Mr. Lynn Benally 
Montgomery Watson Harza Americas, Inc. 
614 Reilly Avenue 
Farmington, New Mexico 87401 

RE: EPFS Chaco Flare Pit Injection Point Abandonment 

Dear Mr. Benally, 

AE Schmidt Environmental (AESE) is pleased to present the following data and 
accompanying injection well abandonment diagram. AESE completed the abandonment 
work November 15, 18 and 19, 2002. AESE attempted to pull each injection point by 
hand and was not successful. Therefore, each point was filled with 3/8-inch bentonite 
chips and hydrated with two quarts of water. A hole was then dug around the injection 
point and the point cut off one foot beneath ground surface. The hole/injection point was 
then covered with soil. 

I f you have any questions or require additional information please do not hesitate to 
contact me at (505) 566-9116. 

Sincerely, 
AE Schmidt Environmental 

VIA FACSIMILE 599-2119 

Martin Nee 

CC: File 



EPFS Chaco Flare Pit 
Injection Point Plug and Abandon Form 

Ground Surface 

Backfill Material 

5' 

2 

Top of Casing 1̂. 

1 inch pvc casing filled 
with 3/8 inch bentonite 
chips 

Pjroject EPKS Chaco Flare Pit Injection Point P&A 
(Client Montgomery Watson Harza 

Location Chaco Plant 
Well ID 50 injection points 

' Dale 
Time 

Personnel 
t 

Site Visitors 

n/15,18,19/02 
4-Aug 

M Nee, P Nee AESE 
Melvina Claw, NNEPA 

11/18/02 

Comments Abandoned injection boints 3.7.8.70.73.74.75.81 
84.92.104.106-126.131-136.141.148.151.152 
data sheet for well dejpths 

Sec 

AE Schmidt Environmental 
906 flan Juan Blvd. Ste D 

Fanjnington, NM 87401 
1(505)566-9116 



EPFS Bisti Flare Pit 

Injection Point Approximate Depth Bentonite per well Abandoned 
number (bgs feet) (pounds) (Date) I 

114 18.85 8 11/19/2002 
115 18.05 8 11/19/2002 
116 17.35 ' ' 9 11/19/2002 
117 20 9.5 11/19/2002 
121 na 10 11/19/2002 
122 na 9 11/19/2002 
123 na 11 11/19/2002 
3 18.9 8 11/1972002 
7 18.23 7 11/19/2002 
8 18.15 8 11/19/2002 

126 18.3 9 11/19/2002 
147 18 7 11/19/2002 
148 17.6 7 11/19/2002 
151 17.4 7 11/19/2002 
152 17.2 7 11/19/2002 

AE Schmidt Environmental 
906 San Juan Blvd. Ste. D 

Farmington, NM 87401 
(505)566-9116 


