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Executive Summary 

BP America Production Company (BP) has contracted R. T. Hicks Consultants 
(Hicks Consultants) to sample perched water beneath the Empire Abo Gas Plant 
(EAGP) and to prepare annual monitoring reports based on results. This 
document summarizes perched-water data collected during March 2004 and 
serves as BFs 2004 Groundwater Monitoring Report. The annual water 
monitoring and annual report are part of the New Mexico Oil Conservation 
Division (NMOCD) Groundwater Discharge Permit (GW-22) requirements for 
EAGP, as amended via personal communications with Mr. Jack Ford of NMOCD. 

In March 2004, Hicks Consultants collected water samples from MW-02, MW-02-
03, MW-02-12, MW-02-13, MW-02-14, MW-02-15, MW-02-16, MW-2-18, MW-03-
01, MW-03-02, MW-03-03, MW-08, and MW-09 and measured depth to water and 
separate phase hydrocarbon (SPH) thickness at all EAGP monitoring wells to 
support a Stage I / I I Abatement Plan. This report addresses only compliance with 
the existing Ground Water Discharge Permit, specifically presentation of the 
results from sampling monitoring wells MW-02, MW-02-08, MW-02-14, MW-02-
15, MW-03-2, MW-03-3, and MW-08. Because MW-02-08 was destroyed, we 
sampled MW-03-01 in its place. We submitted all samples to Assaigai Analytical 
Laboratories, Inc. for chemical analysis. Appendix A provides Assaigai's analytical 
reports. 

Site Background 

Amoco, the previous owner of the EAGP, initiated a subsurface investigation at 
the facility in 1991 in order to assess the impact of petroleum releases on water 
beneath the plant. As part of their investigation, they drilled 31 borings, 
completing 27 of the borings as monitoring wells. In addition to using these 
monitoring wells to assess changes in water chemistry and Separate Phased 
Hydrocarbon (SPH) thickness, Amoco installed petroleum and fluid recovery 
pumps in many of the monitoring wells to remove petroleum from the subsurface. 
In 1996, ARCO Permian purchased the gas plant from Amoco. In 2000 BP 
acquired EAGP from ARCO. 

In 1998, ARCO submitted a discharge plan renewal application. Data and analysis 
in this renewal application demonstrate that subsurface hydrocarbons pose no 
threat to human health or the environment. The data were sufficient to permit BP 
to remove the inefficient recovery pumps from the monitoring wells. However, 
the approved discharge plan required ARCO to continue monitoring perched-
water chemistry and changes in SPH thickness and perched-water elevations. The 
discharge plan mandated that ARCO remove SPH from monitoring wells 
showing more than half a foot of SPH. 
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Perched Water and SPH Thickness 

Figures 1 through 3 show SPH and perched-water elevation data from 1991 
through March 2004 for several monitoring wells. Many of these monitoring wells 
show a significant increase in water elevation after 1998, the year that the continual 
fluid recovery program ended. Table 1 presents perched-water and SPH elevation 
data collected from 1992 through March 2004. 

Because the total fluid recovery program was replaced in 1998 with a semi-annual 
separate-phase removal program, we compared March 2004 fluid level data to 
December 1998 fluid level data, as we first did in the 2000 Monitoring Report. 
Results of this comparison, which are summarized in Figure 4 and Table 1, are 
similar to those reported for 2000. Figure 4 is a bar graph showing the number of 
monitoring wells with increasing or decreasing water elevations. Since 1998, water 
levels have risen more than 10 feet in 48% of 25 gauged monitoring wells. Twenty 
percent of the monitoring wells show an increase between 5 and 10 feet, and 
another 28% display an increase of less than 5 feet. MW-2-13 shows a water 
elevation decline since 1998. 

Table 2 summarizes changes in SPH thickness and water elevations between 1998 
vs. 2004. The table also provides the elevation to the top of the casing and to the 
top of the screen for each monitoring well and identifies monitoring wells with a 
water level above the top of the screen. In December 1998, water elevation was 
above the top of the screen in eight monitoring wells. In November 2000, this 
number increased to 19 and the decreased to 16 in December 2001. As of March 
2004, fluid levels in 18 wells above the top of the screen. 

As stated in our past reports, monitoring wells with water elevation above the top 
of the screen are of limited use in assessing changes in SPH thickness because SPH 
is less dense than water and hence floats atop the water table. In wells where the 
water table is above the top of the screen, SPH does not generally enter the 
monitoring well. Due to this limitation, we cannot assess changes in SPH for 18 of 
the 25 monitoring wells. In Table 2, these locations are identified by an "above 
screen" entry in the "Change in SPH Thickness" column. 

Of the seven wells with fluid levels below the top of the screen, five show SPH in 
2004. These wells are MW-02-11, MW-2-13, MW-03-04, MW-04, and MW-06. Since 
1998, the SPH thickness increased in all of these wells. The following three wells 
show no SPH and the fluid level is below the top of the screen: MW-02, MW-02-04, 
and MW-03-03. 
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Perched-Water Chemistry 

The Groundwater Discharge Permit (GW-22) requires EAGP to sample the 
following wells provided that SPH is not evident in the well: 

MW-02, MW-02-08, MW-02-14, MW-02-15, MW-03-2, MW-03-3, and MW-
08. 

With the exception of MW-02-08, in March 2004 we collected water samples from 
the required monitoring wells listed. Because MW-02-08 was destroyed, we 
sampled MW-03-01 in its place. 

Table 3 presents benzene, toluene, ethylbenzene, total xylene (BTEX), total 
dissolved solids (TDS), chloride, and sulfate data for water samples collected in 
2004. Appendix A contains a complete chemical analysis of each water sample. 

BTEX was below detection limits at MW-02, which we consider a background 
well. MW-03-03 continues to show the highest benzene concentration, 3.2 ppm, 
however, benzene concentrations are decreasing over time. This monitoring well 
is located northeast of the welding shop. Wells MW-02, MW-02-14, MW-03-02, 
and MW-08 exhibit benzene concentrations below New Mexico Ground Water 
Standards (benzene < 0.01 ppm). 

Recent data show a decline in benzene concentration at monitoring wells MW-02-
14, MW-02-15, MW-03-02, and MW-03-03. This apparent decline of benzene 
concentration since 1998 is most likely a consequence of an increase in perched-
water elevations in response to several fresh water line leaks. In 1998, water was 
below the top of screen at these monitoring wells. Since that time, water has raised 
an average of 8.5 feet throughout the site. We believe increased water elevations 
caused by fresh water pipeline releases from the Caprock Water system are mixing 
with the perched ground water beneath site, reducing hydrocarbon concentrations 
in ground water. Therefore, we would expect water samples to show lower 
concentrations of petroleum constituents. 

Historical data indicates monitoring wells MW-02-06, MW-02-09, MW-02-10, MW-
02-11, MW-02-12, MW-02-13, MW-02-14, MW-02-15, MW-03, MW-03-01, MW-03-
02, MW-03-03, MW-03-04, and MW-09 contained SPH. Observed March 2004 
water elevations are above the top of the screen in these wells. Monitoring wells 
MW-02-11, MW-02-13, MW-03-04, and MW-06 showed an increase in SPH 
thickness and water elevations in these wells are below the top of the screen. 
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We also examined TDS values over time for MW-02, MW-08 and MW-03-03. From 
1997 to 2004, the average TDS concentrations for these wells were 2,744,2,449, and 
2,995 mg/L, respectively. 

As discussed in our previous reports, from 1991 to 1997, previous workers did not 
analyze samples for TDS. We do have 1993 data for chloride and sulfate from 
selected wells. These data are in Table 3. The data suggest that the overall 
chemistry of MW-02 and MW-08 have not changed significantly over time. The 
data also show that the sum of chloride plus sulfate is greater than the measured 
TDS for the 1999 samples. We attribute this apparent anomaly to a failure of the 
TDS analytical method to capture dissolved hydrogen sulfide in the analysis. We 
believe that the sulfate analytical method and sampling protocols permit detection 
of dissolved hydrogen sulfide as sulfate. 

Monitoring wells listed in Table 3 have similar TDS values. The TDS 
concentrations of these monitoring wells are above the Water Quality Control 
Commission (20NMAC 6.2.3103.B) standard for domestic water supply. The 
average TDS concentration of the wells listed in Table 3 is 3191mg/L with a 
standard deviation of 567 mg/L. 

Water Use at Empire Abo Gasoline Plant 

BFs Groundwater Discharge Permit (GW-22) also requires submission of water 
use statistics in the annual groundwater monitoring report. In 2004, EAGP 
purchased 805,535 barrels (bbls) of water from the Caprock Water System, from 
which EAGP piped 54,669 bbls to their injection well in 2004. The remainder was 
used in natural gas processing. 
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R.T. HICKSCONSUI/ I ANTS 

Purpose and Scope 

BP America Production Company, Permian Asset, has contracted R. T. Hicks Consultants (Hicks Consultants) to 
sample perched water beneath the Empire Abo Gas Plant (EAGP) annually and to prepare annual monitoring 
reports based on results. This document summarizes perched-water data collected during March 2003 and serves as 
BP's 2002/2003 Groundwater Monitoring Report. The annual water monitoring and annual report are part of the 
New Mexico Oil Conservation Division (NMOCD) Groundwater Discharge Permit (GW-22) requirements for 
EAGP, as amended via personal communications with Mr. Jack Ford of NMOCD. We also evaluated the results 
from recent monitoring to determine if data support termination of the Discharge Plan for the Empire Abo Plant 
and plugging and abandonment of the existing monitoring wells. 

In March 2003, Hicks Consultants collected water samples from MW-2, MW 2-14, MW 2-15, MW 3-1, MW 3-2, 
MW 3-3, and MW-8 and measured depth to water and separate phase hydrocarbon (SPH) thickness at ail EAGP 
monitoring wells. We submitted all samples to Assaigai Analytical Laboratories, Inc., for chemical analysis. 
Appendix A provides Assaigai's analytical reports. To augment these data, we also measured water levels in nearby 
monitoring wells constructed in Scoggins Draw, near the BP Artesia Terminal. 

Site Background 

Amoco, the previous owner of the Empire Abo Gas Plant (EAGP), initiated a subsurface investigation at the 
facility in 1991 in order to assess the impact of petroleum releases on water beneath the plant. As part of their 
investigation, they drilled 31 borings, completing 27 of the borings as monitoring wells. In addition to using these 
monitoring wells to assess changes in water chemistry and SPH thickness, Amoco installed petroleum and fluid 
recovery pumps in many of the monitoring wells to remove petroleum from the subsurface. In 1996, ARCO 
Permian (now the Permian Asset of BP America Production Company) purchased the gas plant from Amoco. 

In 1998, BP submitted a discharge plan renewal application. Data and analysis in this renewal application 
demonstrate that subsurface hydrocarbons pose no threat to human health or the environment. Data in the 
renewal application suggested that ground water, as defined by New Mexico statute and regulation, may not exist at 
or adjacent to the Plant. The data were sufficient to permit BP to remove the inefficient recovery pumps from the 
monitoring wells. However, the approved discharge plan requires BP to continue monitoring perched-water 
chemistry and changes in SPH thickness and perched-water elevations. The discharge plan mandates that BP 
remove SPH from monitoring wells showing more than half a foot of SPH. 

Perched Water and SPH Thickness 

Figures 1 through 3 show SPH and perched-water elevation data from 1991 through March 2003 for several 
monitoring wells. Many of these monitoring wells show a significant increase in water elevation after 1998, the year 
that BP ended the continual fluid recovery program. Table 1 presents perched-water and SPH elevation data 
collected from November 1996 through March 2003. 

Because the fluid recovery program was replaced in 1998 with a semi-annual separate-phase removal program, we 
compared 2003 fluid level data to December 1998 fluid level data, as we did in the 2000 Monitoring Report. Results 
of this comparison, which are summarized in Figure 4 and Table 2, are essentially identical to those reported for 
2000. Figure 4 is a bar graph showing the number of monitoring wells with increasing or decreasing water 
elevations. Since 1998, water levels have risen more than 10 feet in 46% of the existing 26 monitoring wells (38% 
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using 2001 data). Fifteen percent of the monitoring wells showed an increase between 5 and 10 feet, and another 
31% displayed an increase less than 5 feet. Two wells (MW 2-11 and MW-18) showed a water elevation decline 
since 1998. 

Table 3 summarizes changes in SPH thickness and water elevations between 1998 and 2003. The table also 
provides the total depth and depth to top of screen for each monitoring well and identifies monitoring wells with a 
water level above the top of screen. In December 1998, water elevation was above the top of screen in eight 
monitoring wells. In November 2000, this number increased to 19 and in December 2001, this number decreased 
to 16. As of March 2003, fluid level in 18 wells is higher than the top of the screen. 

As stated in our 2000 report, monitoring wells with water elevation above the top of screen are of limited use in 
assessing changes in SPH thickness because SPH is less dense than water and hence floats atop the water table. 
Therefore, in wells where the water table is above top of screen SPH does not generally enter the monitoring well. 
Due to this limitation, we cannot assess changes in SPH for most of the 26 monitoring wells. In Table 3, these 
locations are identified by an "above screen" entry in the "Change in SPH Thickness" column. 

For those wells where the fluid level is below the top of the screen, only three monitoring wells show SPH. These 
wells are MW-6, MW 2-9, and MW 2-13. The SPH thickness increased in all wells since 1998. The following 
seven wells show no SPH and the fluid level is below the top of the screen: MW-2, MW 2-4, MW 2-9, MW 2-11, 
MW-3-3, MW 3-4, and MW-4. 

Perched-Water Chemistry 

The Groundwater Discharge Permit (GW-22) requires EAGP to sample the following wells provided that SPH is 
not evident in the well: 

MW-2, MW 2-8, MW 2-14, MW 2-15, MW 3-2, MW 3-3, and MW-8. 

With the exception of MW 2-8, we collected water samples from the required monitoring wells listed above in 
March 2003. Because MW 2-8 was destroyed, we sampled MW 3-1 in its place. 

Table 4 presents benzene, toluene, ethylbenzene, total xylene (BTEX) and total dissolved solids (TDS) data for 
water samples collected in 2003. Appendix A contains a complete chemical analysis of each water sample. 

BTEX was below detection limits at MW-2, which we consider a background well. MW 3-3 continues to show the 
highest benzene concentration, 2.8 ppm. This monitoring well is located northeast of the welding shop. Wells 
MW-2, MW-8 and MW-3-2 exhibit benzene concentrations below New Mexico Ground Water Standards 
(benzene < 0.01 ppm). With the exception of MW-8, all wells sampled display a benzene concentration decrease 
less than one order of magnitude. 

As discussed in our 2000 report, MW 2-14, MW 2-15, and MW 3-2 have contained SPH. Recent data show an 
apparent decline in benzene concentration at these monitoring wells. This apparent decline of benzene 
concentration is most likely a consequence of an increase in perched-water elevations. In 1998, water was below the 
top of screen at these monitoring wells. Since that time, water has raised an average of 16.9 feet at these locations 
and is currently well above the top each well's screen. Recent water samples collected at these wells represent 
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perched-water from a greater depth beneath the water table and any potential floating product than previous 
samples. Therefore, we would expect them to show lower concentrations of petroleum constituents. 

We also exarriined TDS values over time for MW-2, MW-8 and MW 3-3. From 1997 to 2003, the average TDS 
concentrations for these wells were 2,907,3,396, and 2,412 mg/L, respectively. 

As discussed in our 2000 report, from 1991 to 1997, previous workers did not analyze samples for TDS. We do 
have 1993 data for chloride and sulfate from selected wells. These data are in Table 4. The data suggest that the 
overall chemistry of MW-2 and MW-8 have not changed significantly over time. The data also show that the sum 
of chloride plus sulfate is greater than the measured TDS for the 1999 samples. We attribute this apparent anomaly 
to a failure of the TDS analytical method to capture dissolved hydrogen sulfide in the analysis and that the sulfate 
analytical method and sampling protocol permits detection of dissolved hydrogen sulfide as sulfate. 

Monitoring wells listed in Table 4 have similar TDS values. The TDS concentrations of these monitoring wells are 
above the Water Quality Control Commission (WQCC) standard for domestic water supply. The average TDS 
concentration of the wells listed in Table 4 is 3,173 mg/L with a standard deviation of 542 mg/L. 

Water Use at Empire Abo Gasoline Plant 

BP's Groundwater Discharge Permit (GW-22) also requires submission of water use statistics in the annual 
groundwater monitoring report. Below are the 2002 water use statistics. 

In 2002, EAGP purchased 952,737 barrels (bbls) of water from the Caprock Water System; and 330,352 bbls from 
January 2003 through April 2003. Of that water, EAGP piped 98,164 bbls to their injection well in 2002. 

Hydrogeologic Relationship to Surface Water and Shallow Ground Water in Scoggin 
Draw 

In the 1997 Discharge Plan Submittal, Plate I l l -b (attached) shows a north-south hydrogeologic cross section of 
the eastern portion of the Empire Abo Gas Plant. Boring 1, drilled on the north side of the plant, did not 
encounter ground water. Boring 2-17, on the southeast part of the plant also was a dry hole. The highest ground 
water elevations are near the water softener area and cooling towers (Well 2-2 and 2-6), where the plant consumes 
much of its imported water. Based upon this cross section, and our knowledge that several water pipeline leaks 
existed in this area, we hypothesized that the ground water beneath the EAGP was caused by leaks from the plant 
itself. I f this hypothesis is correct, then the ground water beneath the plant may be considered "private waters, not 
connected with Waters of the State", and therefore would not be subject to regulation under the New Mexico 
Water Quality Act. 

NMOCD asked that we test this hypothesis further by evaluating the hydrogeology in Scoggins Draw, using the 
monitoring well data from the BP Artesia Terminal site. Plates 1 though 4 present the hydrogeologic data from this 
evaluation. Plate 1 is a site map showing location of cross-sections. Plate 2, which is a northwest-southeast cross 
section showing the ground water elevations, suggests that the ground water beneath the EAGP may be 
hydraulically connected to the ground water system of Scoggin Draw. We projected the data from MW-1 and 
MW-2-17 (both of which are east of the line of section) to tie this section to Plate I l l -b of the Discharge Plan 
Submittal. Borings north of MW-2-2 and south of MW-8 may be dry holes, as they are on the east side of the 
Empire Abo Gas Plant (EAGP). I f we were to drill at these two hypothetical locations, the data may show a direct 
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connection with the ground water system of Scoggin Draw. We do not have sufficient data to draw a conclusion 
regarding any hydraulic connection between the EAGP and the Scoggin Draw ground water system. We can 
conclude, however, that the ground water beneath the EAGP will not enter the surface water system of Scoggin 
Draw; the ground water elevation is below the base of Scoggin Draw. 

Plate 3 is a northwest-southeast cross section near the BP Artesia Terminal. Although lithologic data for all of 
these borings are not available, we do know the depth of the wells and the depth to ground water. We have 
estimated the elevation of the wells from the Spring Lake USGS 7.5' Quad topographic map. From this cross 
section, we arrive at two important conclusions for this area of Scoggin Draw: 

1. Ground water lies below the stream bed (MW-1), and 

2. Ground water flows from the northwest (MW-2) into the Scoggin Draw ground water system. 

In the absence of an accurate elevation survey, we cannot determine the direction of ground water flow between 
MW-1 and MW-7. 

Plate 4 is a cross section along Scoggin Draw. Although only three wells within the draw are displayed on this cross 
section, the data support our conclusion that the ground water system lies below the streambed and is not directly 
connected to the surface water of the draw. Surface water in the draw resides only in areas where clay-rich bedrock 
underlie the stream bed effectively preventing surface water from entering the ground water system. In these areas, 
surface water appears to exist throughout most of the year. 

After closely examining the hydrologic data from Scoggin Draw with the data from the EAGP, we cannot 
conclude with a reasonable degree of scientific certainty that the ground water system of Scoggin Draw is not 
connected to the ground water observed below the EAGP. 

Conclusions and Recommendations 

Perched-water elevations have increased significantly in many of the monitoring wells since the termination of the 
fluid recovery program in 1998. Because water elevations are above the top of screen in many of the monitoring 
wells, the majority of the monitoring wells can no longer be used to assess changes in SPH thickness. In addition, 
water samples from wells where water elevation is above the top of screen will be collected at depths well below the 
water table rather than at the water table where changes in chemistry should be monitored. 

We conclude that dissolved petroleum constituents and SPH beneath the Empire Abo Plant do not pose a risk to 
human health and the environment.. 

We recommend that BP petition the Water Quality Control Commission for Alternate Abatement Standards at the 
EAGP and the adjacent property between the plant and Scoggins Draw. 
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APPENDICES 



Explanation of codes 

B analyte detected in Method Blank 

E result is estimated 
RT HICKS CONSULTING. LTD H analyzed out of hold time 
attn ANDREW PARKER N tentatively identified compound 
219 CENTRAL AVE.. NW. STE 266 S subcontracted 
ALBUQUERQUE NM 87102 1-9 see footnote 

STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R T HICKS CONSULTING, LTD 

Project: EMPIRE ABO 

Order: 0303291 RTHC01 Receipt. 03-17-03 
William P. Biava: President of Assaigai Analytical Laboratories, Inc. 

Sample: MW-2 Collected: 03-11-03 15:15:00 By: AP 

Matrix: AQ 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303291 -01A SW846 8260B Purgeable VOCs bv GC/MS By: JAA 
X03113 XG.2003.489.5 90-12-0 1 -Methylnaphthalene ND ug/L 1 5 03-19-03 03-19-03 

X03113 XG.2003.489.5 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-19-03 03-19-03 

X03113 XG.2003.489.5 71-43-2 Benzene ND uq/L 1 1 03-19-03 03-19-03 

X03113 XG.2003.489.5 100-41-4 Ethylbenzene ND ug/L 1 1 03-19-03 03-19-03 

X03113 XG.2003.489.5 91-20-3 Naphthalene ND ug/L 1 5 03-19-03 03-19-03 

X03113 XG.2003.489.5 95-47-6 o-Xylene ND ug/L 1 1 03-19-03 03-19-03 

X03113 XG.2003.489.5 108-38- p/m-Xylenes ND ug/L 1 2 03-19-03 03-19-03 
3/106-42 

X03113 XG.2003.489.5 108-88-3 Toluene ND ug/L 1 1 03-19-03 03-19-03 

0303291-01B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.4 Total Dissolved Solids 2820 mg/L 1 10 03-17-03 03-18-03 

0303291 -01C EPA 4.1.3/200.7 ICP By: JRE 
M03335 MT.2003.316.16 7439-89-6 Iron 0.13 mg/L 1 0.05 03-18-03 03-19-03 

M03335 MT.2003.317.19 7439-92-1 Lead ND mg / L 1 0.06 03-18-03 03-19-03 

M03335 MT.2003.321.31 7439-96-5 Manganese 0.01 mg/L 1 0.01 03-18-03 03-20-03 

0303291-01D EPA 300.0 Anions by IC By: MDE 
W0395 WC.2003.678.19 14797-65-0 Nitrate, as N 9.15 mg/L 10 0.05 03-17-03 03-17-03 

W03113 WC.2003.773.5 Sulfate 1630 mg/L 100 0.05 03-31-03 03-31-03 
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STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: RT HICKS CONSULTING, LTD 

Project: EMPIRE A B O 

Order: 0303291 RTHC01 Receipt: 03-17-03 

Sample: MW-8 Collected: 03-12-0316:17:00 By: AP 

Matrix: AQ 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303291-02A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.489.6 90-12-0 1 -Methylnaphthalene ND ug/L 1 5 03-19-03 03-19-03 

X03113 XG.2003.489.6 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-19-03 03-19-03 

X03113 XG.2003.489.6 71-43-2 Benzene 7.8 ug/L 1 1 03-19-03 03-19-03 

X03113 XG.2003.489.6 100-41-4 Ethylbenzene 3.2 ug/L 1 1 03-19-03 03-19-03 

X03113 XG.2003.489.6 91-20-3 Naphthalene ND ug/L 1 5 03-19-03 03-19-03 

X03113 XG.2003.489.6 95-47-6 o-Xylene 2.3 ug/L 1 1 03-19-03 03-19-03 

X03113 XG.2003.489.6 108-38- p/m-Xylenes 5.1 ug/L 1 2 03-19-03 03-19-03 

3/106-42 
X03113 XG.2003.489.6 108-88-3 Toluene 1.0 ug/L 1 1 03-19-03 03-19-03 

0303291-02B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.6 Total Dissolved Solids 2370 mg/L 1 10 03-17-03 03-18-03 

Sample: MW-3-1 

Matrix: AQ 

Collected: 03-12-03 17:00:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Unite 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303291-03A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.509.1 90-12-0 1 -Methylnaphthalene 16 ug/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.509.1 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.21 71-43-2 Benzene 250 ug/L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.26 100-41-4 Ethylbenzene 7.8 ug/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.26 91-20-3 Naphthalene ND ug/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.26 95-47-6 o-Xylene ND ug/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.26 108-38- p/m-Xylenes 9.6 ug/L 1 2 03-20-03 03-20-03 
3/106-42 

X03113 XG.2003.489.26 108-88-3 Toluene 2.0 ug/L 1 1 03-20-03 03-20-03 

0303291-03B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.7 Total Dissolved Solids 2990 mg/L 1 10 03-17-03 03-18-03 

0303291-03C EPA 4.1.3/200.7 ICP By: JRE 
M03335 MT.2003.316.17 7439-89-6 Iron 2.11 mg/L 1 0.05 03-18-03 03-19-03 

M03335 MT.2003.317.20 7439-92-1 Lead ND mg/L 1 0.06 03-18-03 03-19-03 

M03335 MT.2003.316.17 7439-96-5 Manganese 1.84 mg / L 1 0.01 03-18-03 03-19-03 

0303291-03D EPA 300.0 Anions by IC By: MDE 
W0395 WC.2003.678.20 14797-65-0 Nitrate, as N ND mg/L 10 0.05 03-17-03 03-17-03 

W03113 WC.2003.773.8 Sulfate 1620 mg / L 100 0.05 03-31-03 03-31-03 
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STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R J HICKS CONSULTING, LTD 

Project: EMPIRE A B O 

Order: 0303291 RTHC01 Receipt: 03-17-03 

Sample: MW-3-2 Collected: 03-13-03 9:10:00 By: AP 

Matrix: AQ 

Dilution Detection Prep Run 

QC Group Run Sequence C A S # Analyte Result Units Factor Limit Code Date Date 

0303291-04A SW846 8260B Purgeable V O C s by GC/MS By: JAA 

X03113 XG.2003.489.22 90-12-0 1-Methylnaphthalene ND u q / L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.22 91-57-6 2-Methylnaphthalene ND u q / L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.22 71-43-2 Benzene 2.8 u q / L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.22 100-41-4 Ethylbenzene 2.9 u q / L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.22 91-20-3 Naphthalene ND u q / L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.22 95-47-6 o-Xylene ND u g / L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.22 108-38- p/m-Xylenes 3.5 u q / L 1 2 03-20-03 03-20-03 
3/106-42 

X03113 XG.2003.489.22 108-88-3 Toluene 1.4 u q / L 1 1 03-20-03 03-20-03 

0303291-04B E P A 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.8 Total Dissolved Solids 3390 mg/L 1 10 03-17-03 03-18-03 

Sample: MW-2-15 Collected: 03-13-03 10:10:00 By: AP 

Matrix: AQ 

Dilution Detection Prep Run 

QC Group Run Sequence C A S # Analyte Result Units Factor Limit Code Date Date 

0303291-05A SW846 8260B Purgeable V O C s by GC/MS By: JAA 

X03113 XG.2003.489.23 90-12-0 1 -Methylnaphthalene ND u g / L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.23 91-57-6 2-Methylnaphthalene ND u g / L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.23 71-43-2 Benzene 120 u q / L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.23 100-41-4 Ethylbenzene 30 u g / L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.23 91-20-3 Naphthalene ND u g / L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.23 95-47-6 o-Xylene ND u g / L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.23 108-38- p/m-Xylenes 34 u q / L 5 2 03-20-03 03-20-03 
3/106-42 

X03113 XG.2003.489.23 108-88-3 Toluene 5.3 u g / L 5 1 03-20-03 03-20-03 

0303291-05B E P A 160.1 Total Dissolved Solids Bv: MVR 
WTDS-03-013 WC.2003.643.9 Total Dissolved Solids 3080 mg/L 1 10 03-17-03 03-18-03 

Sample: MW-2-14 

Matrix: AQ 

Collected: 03-13-03 11.30:00 By: AP 

Q C Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303291-06A SW846 8260B Purgeable V O C s by GC/MS By: JAA 
X03113 XG.2003.489.24 90-12-0 1-Methylnaphthalene 47 u q / L 1 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.24 91-57-6 2-Methylnaphthalene 10 u g / L 1 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.24 71-43-2 Benzene 24 u g / L 1 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.24 100-41-4 Ethylbenzene 4.0 u g / L 1 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.24 91-20-3 Naphthalene 7.0 u g / L 1 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.24 95-47-6 o-Xylene ND u q / L 1 1 1 03-20-03 03-20-03 
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STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R J HICKS CONSULTING, LTD 

Project: EMPIRE A B O 

Order: 0303291 RTHC01 Receipt: 03-17-03 

Sample: MW-2-14 Collected: 03-13-0311:30:00 By: AP 

Matrix: AQ 

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

0303291-06A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.489.24 108-38- p/m-Xylenes 49 ug/L 1 2 1 03-20-03 03-20-03 

3/106-42 

X03113 XG.2003.489.24 108-88-3 Toluene 1.9 ug/L 1 1 1 03-20-03 03-20-03 

0303291-06B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.10 Total Dissolved Solids 2830 mg/L 1 10 03-17-03 03-18-03 

Sample: MW-3-3 Collected: 03-13-03 12:50:00 By: AP 

Matrix: AQ 

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

0303291-07A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.489.25 90-12-0 1 -Methylnaphthalene ND ug/L 50 5 03-20-03 03-20-03 

X03113 XG.2003.489.25 91-57-6 2-Methylnaphthalene ND ug/L 50 5 03-20-03 03-20-03 

X03113 XG.2003.489.25 71-43-2 Benzene 2800 ug/L 50 1 03-20-03 03-20-03 

X03113 XG.2003.489.25 100-41-4 Ethylbenzene 820 ug/L 50 1 03-20-03 03-20-03 

X03113 XG.2003.489.25 91-20-3 Naphthalene ND ug/L 50 5 03-20-03 03-20-03 

X03113 XG.2003.489.25 95-47-6 o-Xylene ND ug/L 50 1 03-20-03 03-20-03 

X03113 XG.2003.489.25 108-38- p/m-Xylenes 750 ug/L 50 2 03-20-03 03-20-03 
3/106-42 

X03113 XG.2003.489.25 108-88-3 Toluene 98 ug/L 50 1 03-20-03 03-20-03 

0303291-07B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.11 Total Dissolved Solids 2800 mg/L 1 10 03-17-03 03-18-03 

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

Sample pH at the time of analysis was greater than 2, exceeding QA/QC criteria. 
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Explanation of codes 

B analyte detected in Method Blank 

E result is estimated 

RT HICKS CONSULTING. LTD H analyzed out of hold time 

attn ANDREW PARKER N tentatively identified compound 

219 CENTRAL AVE.. NW. STE 266 S subcontracted 

ALBUQUERQUE NM 87102 1-9 see footnote 

STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: RT HICKS CONSULTING, LTD 

Project: SCOGGIN DRAW 

Order. 0303298 RTHC01 Receipt. 03-17-03 W i m m p Biava: President otAssaigai Analytical Laboratories, Inc. 

Sample: SD-8 Collected: 03-12-0311:40:00 By: AP 

Matrix: AQ 

QC Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303298-01A SW846 8260B Purgeable V O C s by GC/MS By: JAA 
X03113 XG.2003.489.33 90-12-0 1 -Methylnaphthalene ND u g / L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.33 91-57-6 2-Methylnaphthalene ND u g / L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.33 71-43-2 Benzene 760 u g / L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.33 100-41-4 Ethylbenzene 270 u g / L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.33 91-20-3 Naphthalene ND u g / L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.33 95-47-6 c-Xylene 170 u g / L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.33 108-38- p/m-Xylenes 430 u g / L 5 2 03-20-03 03-20-03 
3/106-42 

X03113 XG.2003.489.33 108-88-3 Toluene 39 u g / L 5 1 03-20-03 03-20-03 

0303298-01B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.12 Total Dissolved Solids 3990 mg/L 1 10 03-17-03 03-18-03 

0303298-01B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.14 16887-00-6 Chloride 583 m g / L 100 0.05 03-31-03 03-31-03 

Sample: SD-11 

Matrix: A Q 

Collected: 03-14-03 9:10:00 By: AP 

QC Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303298-02A SW846 8260B Purgeable V O C s by GC/MS By: JAA 
X03113 XG.2003.489.29 90-12-0 1 -Methylnaphthalene ND u g / L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.29 91-57-6 2-Methylnaphthalene ND u g / L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.29 71-43-2 Benzene ND u g / L 1 1 03-20-03 03-20-03 
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STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R J HICKS CONSULTING, LTD 

Project: SCOGGIN DRAW 

Order: 0303298 RTHC01 Receipt: 03-17-03 

Sample: SD-11 Collected: 03-14-03 9:10:00 By: AP 

Matrix: AQ 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-02A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.489.29 100-41-4 Ethylbenzene ND uq/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.29 91-20-3 Naphthalene ND uq/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.29 95-47-6 o-Xylene ND uq/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.29 108-38- p/m-Xylenes ND uq/L 1 2 03-20-03 03-20-03 

3/106-42 
X03113 XG.2003.489.29 108-88-3 Toluene ND uq/L 1 1 03-20-03 03-20-03 

0303298-02B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.13 Total Dissolved Solids 3000 mq/L 1 10 03-17-03 03-18-03 

0303298-02B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.15 16887-00-6 Chloride 41.7 mq/L 100 0.05 03-31-03 03-31-03 

Sample: SD-14 Collected: 03-14-03 9:40:00 By: AP 

Matrix: A Q 

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

0303298-03A SW846 8260B Purgeable VOCs by GC/MS By. JAA 
X03113 XG.2003.489.30 90-12-0 1 -Methylnaphthalene ND uq/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.30 91-57-6 2-Methylnaphthalene ND uq/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.30 71-43-2 Benzene ND uq/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.30 100-41-4 Ethylbenzene ND uq/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.30 91-20-3 Naphthalene ND uq/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.30 95-47-6 o-Xylene ND uq/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.30 108-38- p/m-Xylenes ND ug/L 1 2 03-20-03 03-20-03 
3/106-42 

X03113 XG.2003.489.30 108-88-3 Toluene ND ug/L 1 1 03-20-03 03-20-03 

0303298-03B EPA 160.1 Total Dissolved Solids Bv: MVR 
WTDS-03-013 WC.2003.643.14 Total Dissolved Solids 2950 mg/L 1 10 03-17-03 03-18-03 

0303298-03B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.16 16887-00-6 Chloride 39.1 mg/L 100 0.05 03-31-03 03-31-03 

Sample: SD-10 

Matrix: A Q 

Collected: 03-14-03 11:04:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Unite 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-04A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.489.32 90-12-0 1 -Methylnaphthalene ND ug/L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.32 91-57-6 2-Methylnaphthalene ND uq/L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.32 71-43-2 Benzene 220 uq/L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.32 100-41-4 Ethylbenzene ND uq/L 5 1 03-20-03 03-20-03 
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STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R T HICKS CONSULTING, LTD 

Project: SCOGGIN DRAW 

Order: 0303298 RTHC01 Receipt: 03-17-03 

Sample: SD-10 

Matrix: AQ 

Collected: 03-14-03 11:04:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-04A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.489.32 91-20-3 Naphthalene ND ug/L 5 5 03-20-03 03-20-03 

X03113 XG.2003.489.32 95-47-6 o-Xylene ND ug/L 5 1 03-20-03 03-20-03 

X03113 XG.2003.489.32 108-38- p/m-Xylenes 19 ug/L 5 2 03-20-03 03-20-03 

3/106-42 
X03113 XG.2003.489.32 108-88-3 Toluene 7.8 ug/L 5 1 03-20-03 03-20-03 

0303298-04B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.15 Total Dissolved Solids 4480 mg/L 1 10 03-17-03 03-18-03 

0303298-04B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.17 16887-00-6 Chloride 795 mg/L 100 0.05 03-31-03 03-31-03 

Sample: SD-13 Collected: 03-14-03 10:40:00 By: AP 

Matrix: A Q 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-05A SW846 8260B Purgeable VOCs by GC/MS By: JAA 
X03113 XG.2003.489.31 90-12-0 1 -Methylnaphthalene ND ug/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.31 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.31 71-43-2 Benzene ND ug/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.31 100-41-4 Ethylbenzene ND ug/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.31 91-20-3 Naphthalene ND ug/L 1 5 03-20-03 03-20-03 

X03113 XG.2003.489.31 95-47-6 o-Xylene ND ug/L 1 1 03-20-03 03-20-03 

X03113 XG.2003.489.31 108-38- p/m-Xylenes ND ug/L 1 2 03-20-03 03-20-03 
3/106-42 

X03113 XG.2003.489.31 108-88-3 Toluene 1.1 ug/L 1 1 03-20-03 03-20-03 

0303298-05B EPA 160.1 Total Dissolved Solids Bv: MVR 
WTDS-03-013 WC.2003.643.16 Total Dissolved Solids 2940 mg/L 1 10 03-17-03 03-18-03 

0303298-05B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.18 16887-00-6 Chloride 28.2 mg/L 100 0.05 03-31-03 03-31-03 

Sample: SD-f2 Collected: 03-14-0311:15:00 By: AP 

Matrix: A Q 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-06A SW846 8260B Purgeable VOCs by GC/MS By:DR/JAA 
X03123 XG.2003.513.13 90-12-0 1 -Methylnaphthalene ND ug/L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.13 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.13 71-43-2 Benzene ND ug/L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.13 100-41-4 Ethylbenzene ND ug/L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.13 91-20-3 Naphthalene ND ug/L 1 5 03-25-03 03-25-03 
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Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

STANDARD 

Client: RT HICKS CONSULTING, LTD 

Project: SCOGGIN DRAW 

Order: 0303298 RTHC01 Receipt: 03-17-03 

Sample: SD-12 

Matrix: A Q 

Collected: 03-14-03 11:15:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-06A SW846 8260B Purgeable VOCs by GC/MS By:DR/JAA 
X03123 XG.2003.513.13 95-47-6 o-Xylene ND ug/L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.13 108-38- p/m-Xylenes ND ug/L 1 2 03-25-03 03-25-03 
3/106-42 

X03123 XG.2003.513.13 108-88-3 Toluene ND ug/L 1 1 03-25-03 03-25-03 

0303298-06B EPA 160.1 Total Dissolved Solids Bv: MVR 
WTDS-03-013 WC.2003.643.17 Total Dissolved Solids 4150 mg/L 1 10 03-17-03 03-18-03 

0303298-06B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.19 16887-00-6 Chloride 676 mg/L 100 0.05 03-31-03 03-31-03 

Sample: SD-7 

Matrix: ^ Q 

Collected: 03-14-03 12:15:00 By: AP 

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

0303298-07A SW846 8260B Purgeable VOCs by GC/MS By:DR/JAA 
X03123 XG.2003.513.3 90-12-0 1-Methvlnaphthalene ND ug/L 1 5 03-24-03 

X03123 XG.2003.513.3 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-24-03 

X03123 XG.2003.513.3 71-43-2 Benzene ND ug/L 1 1 03-24-03 

X03123 XG.2003.513.3 100-41-4 Ethylbenzene ND ug/L 1 1 03-24-03 

X03123 XG.2003.513.3 91-20-3 Naphthalene ND ug/L 1 5 03-24-03 

X03123 XG.2003.513.3 95-47-6 o-Xylene ND ug/L 1 1 03-24-03 

X03123 XG.2003.513.3 108-38- p/m-Xylenes ND ug/L 1 2 03-24-03 
3/106-42 

X03123 XG.2003.513.3 108-88-3 Toluene ND ug/L 1 1 03-24-03 

0303298-07B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.18 Total Dissolved Solids 3640 mg/L 1 10 03-17-03 

0303298-07B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.20 16887-00-6 Chloride 503 mg/L 100 0.05 03-31-03 

Run 
Date 

03-24-03 

03-24-03 

03-24-03 

03-24-03 

03-24-03 

03-24-03 

03-24-03 

03-24-03 

03-18-03 

Sample: SD-4 

Matrix: A Q 

Collected: 03-14-03 13:10:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-08A SW846 8260B Purgeable VOCs by GC/MS By:DR/JAA 
X03123 XG.2003.513.4 90-12-0 1 -Methylnaphthalene ND ug/L 1 5 03-24-03 03-24-03 

X03123 XG.2003.513.4 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-24-03 03-24-03 

X03123 XG.2003.513.4 71-43-2 Benzene ND ug/L 1 1 03-24-03 03-24-03 

X03123 XG.2003.513.4 100-41-4 Ethylbenzene ND ug/L 1 1 03-24-03 03-24-03 

X03123 XG.2003.513.4 91-20-3 Naphthalene ND ug/L 1 5 03-24-03 03-24-03 

X03123 XG.2003.513.4 95-47-6 o-Xylene ND ug/L 1 1 03-24-03 03-24-03 
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STANDARD 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R T HICKS CONSULTING, LTD 

Project: SCOGGIN DRAW 

Order: 0303298 RTHC01 Receipt: 03-17-03 

Sample: SD-4 Collected: 03-14-0313:10:00 By: AP 

Matrix: A Q 

Dilution Detection Prep Run 

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

0303298-08A SW846 8260B Purgeable VOCs by GC/MS By:DR/JAA 
X03123 XG.2003.513.4 108-38- p/m-Xylenes ND uq/L 1 2 03-24-03 03-24-03 

3/106-42 
X03123 XG.2003.513.4 108-88-3 Toluene ND ug/L 1 1 03-24-03 03-24-03 

0303298-08B EPA 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.19 Total Dissolved Solids 3290 mq/L 1 10 03-17-03 03-18-03 

0303298-08B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.21 16887-00-6 Chloride 328 mg/L 100 0.05 03-31-03 03-31-03 

Sample: §D-9 Collected: 03-14-0314:00:00 By: AP 

Matrix: A Q 

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

0303298-09A SW846 8260B Purgeable VOCs by GC/MS By:DR/JAA 
X03123 XG.2003.513.14 90-12-0 1-Methylnaphthalene 8.0 ug/L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.14 91-57-6 2-Methylnaphthalene ND ug/L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.14 71-43-2 Benzene 8.2 ug/L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.14 100-41-4 Ethylbenzene 1.3 ug/L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.14 91-20-3 Naphthalene ND ug/L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.14 95-47-6 o-Xvlene ND ug/L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.14 108-38- p/m-Xylenes 72 uq/L 1 2 03-25-03 03-25-03 
3/106-42 

X03123 XG.2003.513.14 108-88-3 Toluene ND ug/L 1 1 03-25-03 03-25-03 

0303298-09B EPA 160.1 Total Dissolved Solids Bv: MVR 
WTDS-03-013 WC.2003.643.20 Total Dissolved Solids 3580 mg/L 1 10 03-17-03 03-18-03 

0303298-09B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.22 16887-00-6 Chloride 530 mg/L 100 0.05 03-31-03 03-31-03 

Sample: § Q . 2 

Matrix: A Q 

Collected: 03-14-0314:45:00 By: AP 

QC Group Run Sequence CAS# Analyte Result Units 
Dilution 
Factor 

Detection 
Limit Code 

Prep 
Date 

Run 
Date 

0303298-1 OA SW846 8260B Purgeable VOCs by GC/MS By:DR/JAA 
X03123 XG.2003.513.7 90-12-0 1 -Methylnaphthalene ND ug/L 5 5 03-24-03 03-24-03 

X03123 XG.2003.513.7 91-57-6 2-Methylnaphthalene ND ug/L 5 5 03-24-03 03-24-03 

X03123 XG.2003.513.18 71-43-2 Benzene 980 ug/L 10 1 03-25-03 03-25-03 

X03123 XG.2003.513.7 100^11-4 Ethylbenzene 290 ug/L 5 1 03-24-03 03-24-03 

X03123 XG.2003.513.7 91-20-3 Naphthalene 27 ug/L 5 5 03-24-03 03-24-03 

X03123 XG.2003.513.7 95-47-6 o-Xylene 86 ug/L 5 1 03-24-03 03-24-03 
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STANDARD 
Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: R T HICKS CONSULTING, LTD 

Project: SCOGGIN DRAW 

Order. 0303298 RTHC01 Receipt: 03-17-03 

Sample: §D-2 

Matrix: A Q 

Collected: 03-14-03 14:45:00 By: AP 

QC Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303298-1 OA SW846 8260B Purgeable V O C s by GC/MS By:DR/JAA 

X03123 XG.2003.513.7 108-38- p/m-Xylenes 440 u g / L 5 2 03-24-03 03-24-03 

3/106-42 
X03123 XG.2003.513.7 108-88-3 Toluene 15 u g / L 5 1 03-24-03 03-24-03 

0303298-10B E P A 160.1 Total Dissolved Solids Bv: MVR 

WTDS-03-013 WC.2003.643.21 Total Dissolved Solids 4320 mg/L 1 10 03-17-03 03-18-03 

0303298-10B EPA 300.0 Anions by IC By: MDE 

W03113 WC.2003.773.24 16887-00-6 Chloride 745 mg / L 100 0.05 03-31-03 03-31-03 

Sample: SD-3-CENTRAL 

Matrix: A Q 

Collected: 03-14-0315:20:00 By: AP 

QC Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303298-11A SW846 8260B Purgeable V O C s by GC/MS By:DR/JAA 
X03123 XG.2003.514.10 90-12-0 1 -Methylnaphthalene ND u g / L 5 5 03-24-03 03-24-03 

X03123 XG.2003.514.10 91-57-6 2-Methylnaphthalene ND u g / L 5 5 03-24-03 03-24-03 

X03123 XG.2003.514.10 71-43-2 Benzene 720 u q / L 5 1 03-24-03 03-24-03 

X03123 XG.2003.514.10 100-41-4 Ethylbenzene 87 u g / L 5 1 03-24-03 03-24-03 

X03123 XG.2003.514.10 91-20-3 Naphthalene ND u g / L 5 5 03-24-03 03-24-03 

X03123 XG.2003.514.10 95-47-6 o-Xylene ND u g / L 5 1 03-24-03 03-24-03 

X03123 XG.2003.514.10 108-38- p/m-Xylenes 110 u g / L 5 2 03-24-03 03-24-03 
3/106-42 

X03123 XG.2003.514.10 108-88-3 Toluene ND u g / L 5 1 03-24-03 03-24-03 

0303298-11B E P A 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.22 Total Dissolved Solids 4220 mg/L 1 10 03-17-03 03-18-03 

0303298-11B E P A 300.0 Anions by IC Bv: MDE 
W03113 WC.2003.773.25 16887-00-6 Chloride 526 m g / L 100 0.05 03-31-03 03-31-03 

Sample: $D-6 Collected: 03-14-0316:05:00 By: AP 

Matrix: /\Q 

Q C Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303298-12A SW846 8260B Purgeable V O C s by GC/MS ByOR/JAA 
X03123 XG.2003.513.15 90-12-0 1 -Methylnaphthalene ND u g / L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.15 91-57-6 2-Methylnaphthalene ND u g / L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.15 71-43-2 Benzene ND u g / L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.15 100-41-4 Ethylbenzene ND u g / L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.15 91-20-3 Naphthalene ND u g / L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.15 95-47-6 o-Xylene ND u g / L 1 1 03-25-03 03-25-03 
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Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

STANDARD 

Client. RT H ICKS CONSULTING, LTD 

Project: SCOGGIN DRAW 

Order: 0303298 RTHC01 Receipt: 03-17-03 

Sample: SD-6 

Matrix: AQ 

Collected: 03-14-0316:05:00 By. AP 

Q C Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303298-12A SW846 8260B Purgeable V O C s by GC/MS By:DR/JAA 
X03123 XG.2003.513.15 108-38- p/m-Xylenes ND u g / L 1 2 03-25-03 03-25-03 

3/106-42 
X03123 XG.2003.513.15 108-88-3 Toluene ND u g / L 1 1 03-25-03 03-25-03 

0303298-12B E P A 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.23 Total Dissolved Solids 4740 mg/L 1 10 03-17-03 03-18-03 

0303298-12B EPA 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.26 16887-00-6 Chloride 1100 m g / L 100 0.05 03-31-03 03-31-03 

Sample: SD-5 

Matrix: A Q 

Collected: 03-14-03 16:20:00 By: AP 

Q C Group Run Sequence C A S # Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0303298-13A SW846 8260B Purgeable V O C s by GC/MS By: DR/JAA 
X03123 XG.2003.513.16 90-12-0 1-Methylnaphthalene ND u g / L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.16 91-57-6 2-Methylnaphthalene ND u g / L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.16 71-43-2 Benzene 9.4 u g / L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.16 100-41-4 Ethylbenzene ND u g / L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.16 91-20-3 Naphthalene ND u g / L 1 5 03-25-03 03-25-03 

X03123 XG.2003.513.16 95-47-6 o-Xylene ND u q / L 1 1 03-25-03 03-25-03 

X03123 XG.2003.513.16 108-38- p/m-Xylenes 7.8 u g / L 1 2 03-25-03 03-25-03 
3/106-42 

X03123 XG.2003.513.16 108-88-3 Toluene ND u g / L 1 1 03-25-03 03-25-03 

0303298-13B E P A 160.1 Total Dissolved Solids By: MVR 
WTDS-03-013 WC.2003.643.24 Total Dissolved Solids 4170 mq/L 1 10 03-17-03 03-18-03 

0303298-13B E P A 300.0 Anions by IC By: MDE 
W03113 WC.2003.773.27 16887-00-6 Chloride 832 mg / L 100 0.05 03-31-03 03-31-03 

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

Senior Environmental Engineer 
Permian Performance Unit 

BP America Production Company 

600 N. Marienfeld 

Suite 869 

PO Box 1610 

Midland, TX 79701 

Direct: (915) 688-5799 

Cell: (915) 556-5322 

Pager: 800 738-9633 

Main: (915) 688-5200 

Fax: (915) 688-7258 

Lowemjl @bp.com 

June 10, 2002 

Mr. Jack Ford 
New Mexico Oil Conservation Division 
2040 South Pacheco Street 
Santa Fe, NM 87505 

Re: Submittal of EAGP's 2001 Groundwater 
Monitoring Report (Discharge Plan GW-022) and VIA Electronic Mail 
Request to Terminate Discharge Plan 

The attached report from R.T. Hicks Consultants presents results from the July and December 2001 
sampling programs. The sampling program is consistent with the monitoring requirements of the above-
referenced, approved Discharge Plan. Because you preferred our report in an electronic version, Hicks 
Consultants is submitting Appendix B (laboratory result sheets) separately. 

After examining the data in this report and reflecting upon the data presented in our discharge plan 
renewal, we believe that the plant does not pose the potential to impact "waters of the State". Therefore, 
we do not believe that the WQCC Regulations apply to the site. We recognize that the environmental 
mandates specified in the New Mexico Oil and Gas Act do apply to the Empire Abo Plant. As the report 
indicates, most of the monitoring wells at the site have been rendered relatively useless due to a rise in 
water level elevations. 

We propose to plug and abandon the existing monitor well network upon NMOCD concurrence with the 
recommendations of Hicks Consultants. If required by NMOCD, we will prepare a Best Management 
Practices Plan to demonstrate compliance with NMOCD Rules and Orders. If you have any questions 
regarding these data, please contact me. 

Sincerely, 

Margaret J. Lowe 
Sr. Environmental Engineer 

Dear Jack: 

cc: Elkhorn Field Services 
R.T. Hicks Consultants Ltd. 
File 43A3d 
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Purpose and Scope 

BP America Production Company, Permian Performance Unit, has contracted R, T. Hicks Consultants (Hicks 
Consultants) to sample perched water beneath the Empire Abo Gas Plant (EAGP) semi-annually and to prepare 
annual monitoring reports based on results. This document summarizes perched-water data collected during July 
and December 2001 and serves as BP's 2001 Groundwater Monitoring Report. The semi-annual water monitoring 
and annual report are part of the New Mexico Oil Conservation Division (NMOCD) Groundwater Discharge 
Permit (GW-22) requirements for EAGP. We also evaluated tire results from recent monitoring to determine if 
data support termination of the Discharge Plan for tlie Empire Abo Plant and plugging and abandonment of the 
existing monitoring wells. 

In July 2001, Hicks Consultants collected water samples from MW-2 and MW-8. In December2001, we collected 
water samples from MW 3-3, MW-8, MW 3-1, MW-2, MW 2-15, MW 3-2 and MW 2-14. We submitted all 
samples to Assaigai Analytical Laboratories, Inc., for chemical analysis. Appendix A provides Assaigai's analytical 
reports. In addition to sampling, we measured depth to water and separate phase hydrocarbon (SPH) thickness at 
all EAGP monitoring wells in December 2001. 

Site Background 

Amoco, the previous owner of the Empire Abo Gas Plant (EAGP), initiated a subsurface investigation at the 
facility in 1991 in order to assess the impact of petroleum releases on water beneath the plant. As part of their 
investigation, they drilled 31 borings, completing 27 of the borings as monitoring wells. In addition to using these 
monitoring wells to assess changes in water chemistry and SPH thickness, Amoco installed petroleum and fluid 
recovery pumps in many of the monitoring wells to remove petroleum from the subsurface. In 1996, ARCO 
Permian (now the Permian Performance Unit of BP America Production Company) purchased the gas plant from 
Amoco. 

In 1998, BP submitted a discharge plan renewal application. Data and analysis in this renewal application 
demonstrate that subsurface hydrocarbons pose no threat to human health or the environment. Data in the 
renewal application suggested that ground water, as defined by New Mexico statute and regulation, does not exist at 
or adjacent to the Plant. The data were sufficient to permit BP to remove the inefficient recovery pumps from the 
monitoring wells. However, the approved discharge plan requires BP to continue monitoring perched-water 
chemistry and changes in SPH thickness and perched-water elevations. The discharge plan mandates that BP 
remove SPH from monitoring wells showing more than half a foot of SPH. 

Perched Water and SPH Thickness 

Figures 1 through 3 show SPH and perched-water elevation data from 1991 through 2001 for several monitoring 
wells. Many of these monitoring wells show a significant increase in water elevation after 1998, the year BP 
terminated the fluid recovery program. Table B-1 in Appendix B presents perched-water and SPH elevation data 
collected from November 1996 through December 2001. 

Because the fluid recovery program was terminated in 1998, we compared 2001 fluid level data to December 1998 
fluid level data, as we did in tire 2000 Monitoring Report. Results of this comparison, which are summarized in 
Figure 4 and Table 1, are essentially identical to those reported for 2000. Figure 4 is a bar graph showing the 
number of monitoring wells with increasing or decreasing water elevations. Since 1998, water levels have risen 
more than 10 feet in 38% of the existing 26 monitoring wells (50% using 2000 data). Fifteen percent of the 
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monitoring wells showed an increase between 10 and 5 feet, and another 35% displayed an increase less than 5 feet. 
Only one well (MW 2-9) showed a water elevation decline, the same well as in 2000. 

Table 1 summarizes changes in SPH thickness and water elevations between 1998 and 2001. The table also 
provides the total depth and depth to top of screen for each monitoring well and identifies monitoring wells with a 
water level above the top of screen. In December 1998, water elevation was above the top of screen in 8 
monitoring wells. In November 2000, this number increased to 19. As of December 2001, the fluid level in 16 
wells is higher than the top of the screen. 

As stated in our 2000 report, monitoring wells with water elevation above the top of screen are of limited use in 
assessing changes in SPH thickness because SPH is less dense than water and hence floats atop the water table. 
Therefore, in wells where the water table is above top of screen SPH cannot enter the monitoring well. Due to this 
limitation, we cannot assess changes in SPH for most of the 26 monitoring wells. In Table 1, these locations are 
identified by an "above screen" entry in the "Change in SPH Thickness" column. 

For those wells where the fluid level is below the top of the screen, only five monitoring wells show SPH. These 
wells are MW-6, MW 2-9, MW 2-13, MW 3-3, and MW 3-4. With the exception of MW 2-9, the SPH thickness 
decreased in all wells. The following six wells show no SPH and the fluid level is below the top of the screen: MW-
2, MW-3, MW-4, MW 2-4, MW 2-6 and MW 2-11. 

Perched-Water Chemistry 

Tlie Groundwater Discharge Permit (GW-22) requires EAGP to sample the following wells provided that SPH is 
not evident in the well: 

MW-2, MW-8, MW 2-8, MW 2-14, MW 2-15, MW 3-2 and MW 3-3. 

In July 2001, we collected water samples from MW-2 and MW-8. With the exception of MW 2-8, we collected 
water samples from tlie required monitoring wells listed above in December2001. Because MW 2-8 was destroyed, 
we sampled MW 3-3 in its place. 

Table 2 presents benzene, toluene, ethylbenzene, total xylene (BTEX) and total dissolved solids (TDS) data for 
water samples collected in 2001. Appendix A contains a complete chemical analysis of each water sample. 

BTEX was below detection limits at MW-2, which we consider a background well, and MW-8. MW 3-3 continues 
to show the highest benzene concentration, 3.1 ppm. This monitoring well is located northeast of tlie welding 
shop. With the exception of MW 3-2, which is now below ground water standards, most wells display a relatively 
consistent hydrocarbon chemistry. 

As discussed in our 2000 report, MW 2-14, MW 2-15, and MW 3-2 have contained SPH. Recent data show an 
apparent decline of benzene concentration at these monitoring wells. This apparent decline of benzene 
concentration is most likely a consequence of an increase in perched-water elevations. In 1998, water was below the 
top of screen at these monitoring wells. Since that time, water has raised an average of 16.6 feet at these locations 
and is currently well above the top each well's screen. Recent water samples collected at these wells represent 
perched-water from a greater depth beneath the water table and any potential floating product than previous 
samples. Therefore, we would expect them to show lower concentrations of petroleum constituents. 
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We also examined TDS values over time for MW-2, MW-8 and MW 3-3. From 1997 to 2001, the average TDS 
concentrations for these wells were 2,920, 3,542, and 2,315 mg/L, respectively. 

As discussed in our 2000 report, from 1991 to 1997, previous workers did not analyze samples for TDS. We do 
have 1993 data for chloride and sulfate from selected wells. These data are in Table 2. The data suggest that the 
overall chemistry of MW-2 and MW-8 have not changed significandy over time. The data also show that the sum 
of chloride plus sulfate is greater than the measured TDS for the 1999 samples. We attribute this apparent anomaly 
to a failure of the TDS analytical method to capture dissolved hydrogen sulfide in the analysis and that the sulfate 
analytical method and sampling protocol permits detection of dissolved hydrogen sulfide as sulfate. 

Monitoring wells listed in Table 2 have similar TDS values. The TDS concentrations of diese monitoring wells are 
above the Water Quality Control Commission (WQCC) standard for domestic water supply. The average TDS 
concentration of the wells listed in Table 2 is 3,239 mg/L with a standard deviation of 568 mg/L. 

Water Use at Empire Abo Gasoline Plant 

BP's Groundwater Discharge Permit (GW-22) also requires submission of water use statistics in the annual 
groundwater monitoring report. Below are the 2001 water use statistics. 

EAGP purchased 893,149 barrels (bbls) of water from the Caprock Water System. Of tiiat water, EAGP piped 
104,385 bbls to their injection well and hired I&W to transport 1,285 bbls for disposal at die Walter Solt Salt Water 
Disposal Injection Well. The remainder evaporated during gas processing or in die evaporation pond. 

Conclusions and Recommendations 

Perched-water elevations have increased significandy in many of the monitoring wells since die termination of the 
fluid recovery program in 1998. Because water elevations are above the top of screen in many of the monitoring 
wells, the majority of the monitoring wells can no longer be used to assess changes in SPH diickness. In addition, 
water samples from wells where water elevation is above the top of screen will be collected at depths well below the 
water table rather than at the water table where changes in chemistry should be monitored. 

We recommend that BP terminate their Groundwater Discharge Permit. Hicks Consultants contends that water 
beneath the EAGP is perched and originates from facility operations. The perched water is captured on individual 
clay lenses and is not laterally continuous. We conclude that the water beneath the Empire Abo Plant does not fit 
the definition of "waters of the State" and are "private waters" as defined by N M Statute and Regulation. We 
contend that WQCC regulations do not apply to the site. However, the environmental mandates established by the 
N M Oil and Gas Act and the NMOCD Rules and Regulations do apply to the site. 

We conclude that dissolved petroleum constituents and SPH beneath the Empire Abo Plant do not pose a risk to 
human health and the environment. We propose plugging and abandonment of all wells. 
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to ] ASSAIGAI 
ANALYTICAL 
LABORATORIES, INC. 
7300 Jefferson, NE • Albuquerque, New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

FAX (915) 593-7820 3332 Wedgewood Dr., Suite N • El Paso, Texas 79925 • (915)593-6000 
127 Eastgate Drive, 212-C • Los Alamos, New Mexico 87544 (505) | 6 6 2 - 2 5 5 ^ x p | a n a t j o n D f C O f j e s 

RT HICKS CONSULTING, LTD 
attn: RANDY HICKS 
4665 INDIAN SCHOOL NE 106 
A L B U Q U E R Q U E NM 87110 

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

1-9 see footnote 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

STANDARD 

Client: RT HICKS CONSULTING, LTD 

Project: EMPIRE ABO PLANT-DECEMBER 

Order: 0112343 RTHC01 Receipt: 12-19-01 William P. Biava: President of Assaigai Analytical Labbratories, inc. 

Sample: MW-#2 

Matrix: GW 

Collected: 12-17-01 11:15:00 By: SP 

Dilution Detection Prep Run 

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

0112343-01A SW846 8260B Purgeable VOCs by GC/MS By: JDR 
XQ1539 XG.2001.1867.1 90-12-0 1 -Methylnaphthalene ND ug /L 1 5 12-27-01 12-27-01 

X01539 XG.2001.1867.1 91-57-6 2-Methylnaphthalene ND ug /L 1 5 12-27-01 12-27-01 

X01539 XG.2001.1867.1 71-43-2 Benzene ND ug /L 1 12-27-01 12-27-01 

X01539 XG.2001.1867.1 100-41-4 Ethylbenzene ND ug /L 1 1 12-27-01 12-27-01 

X01539 XG.2001.1867.1 91-20-3 Naphthalene ND rug/L 1 5 12-27-01 12-27-01 

X01539 XG.2001.1867.1 95-47-6 o-Xylene 2.8 ug /L 1 1 12-27-01 12-27-01 

X01539 XG.2001.1867.1 108-38-
3/106-42 

p/m Xylenes 5.0 ug /L 1 2 12-27-01 12-27-01 108-38-
3/106-42 

X01539 XG.2001.1867.1 108-88-3 Toluene 2.7 ug /L 1 12-27-01 12-27-01 

0112343-01B EPA 160.1 By: NL 
TD0167 TT.2001.3323.15 Total Dissolved Solids 2820 m g / L 1 10 12-21-01 12-21-01 

Sample: MW-#8 

Matrix: GW 

Collected: 12-17-01 12:15:00 By: SP 

QC Group Run Sequence CAS# Analyte Result Units 

Dilution 

Factor 

Detection 

Limit 

Prep 

Code Date 

Run 

Date 

0112343-02A SW846 8260B Purgeable VOCs by GC/MS By: JDR 
X01539 XG.2001.1867.2 90-12-0 1-Methylnaphthalene ND ug /L 1 5 12-27-01 12-27-01 

X01539 XG.2001.1867.2 91-57-6 2-Methylnaphthalene ! ND ug /L 1 5 ~ ] 12-27-01 12-27-01 

X01539 XG.2001.1867.2 71-43-2 Benzene j ND ^ ug /L 1 1 | 12-27-01 12-27-01 

X01539 XG.2001.1867.2 100-41-4 Ethylbenzene j ND ug /L 1 1 j 12-27-01 12-27-01 

X01539 XG.2001.1867.2 91-20-3 Naphthalene ND ug /L 1 5 12-27-01 12-27-01 

Page 1 of 4 

Member: 
American Council of 

Independent Laboratories, Inc. 

Coyote 2001: Reports 1.0.011109162500 Report Date 
REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL. 

THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM 
PRODUCT ENDORSEMENT BY ANY ACCREDITATION PROGRAM. 



n Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

STANDARD 

Client RT HICKS CONSULTING, LTD 

Project: EMPIRE A B O PLANT-DECEMBER 

Order: 0112343 RTHC01 Receipt: 12-19-01 

Sample: MW-X8 

Matrix: Q]AJ 

Collected: 12-17-01 12:15:00 By: SP 

QC Group Run Sequence CAS# Analyte Result Units 

Dilution 

Factor 

Detection 

Limit Code 

Prep 

Date 

Run 

Date 

0112343-02A SW846 8260B Purgeable VOCs by GC/MS By: JDR 
XQ1539 XG.2001.1867.2 95-47-6 o-Xylene 1.4 ug /L 1 s 12-27-01 12-27-01 

X01539 XG.2001.1867.2 108-38-
3/106-42 

p/m Xylenes 3.0 ug /L 2 1 12-27-01 12-27-01 108-38-
3/106-42 

X01539 XG.2001.1867.2 108-88-3 Toluene 1.3 ug /L 1 1 I 12-27-01 12-27-01 

0112343-02B EPA 160.1 By: NL 

TD0167 TT.2001.3323.16 Total Dissolved Solids 3380 mg /L 1 10 12-21-01 12-21-01 

Sample: MW-U3-1 

Matrix: GW 

Collected: 12-17-01 12:58:00 By: SP 

Dilution Detection Prep Run 

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

0112343-03A SW846 8260B Purgeable VOCs by GC/MS By: JDR 

X01539 XG.2001.1874.2 90-12-0 1 -Methylnaphthalene ND ug/L ^ 5 r 5 12-28-01 12-28-01 

X01539 XG.2001.1874.2 91-57-6 2-Methylnaphthalene ND ug/L 25 r- 5 - i — 
12-28-01 12-28-01 

X01539 XG.2001.1874.2 71-43-2 Benzene 1500 ug /L 25 r 1 
12-28-01 12-28-01 

X01539 XG.2001.1874.2 100-41-4 Ethylbenzene 180 ug /L 25 1 12-28-01 12-28-01 

X01539 XG.2001.1874.2 91-20-3 Naphthalene ND ug /L 25 5 | 12-28-01 12-28-01 

X01539 XG.2001.1874.2 95-47-6 o-Xylene ND ' ug /L 25 • 
1 

12-28-01 12-28-01 

X01539 XG.2001.1874.2 108-38-
3/106-42 

p/m Xylenes 180 ugTT I 25 2 12-28-01 12-28-01 108-38-
3/106-42 

X01539 XG.2001.1874.2 108-88-3 Toluene ND u g / L _ j 25 1 12-28-01 12-28-01 

0112343-03B EPA 160.1 By: NL 

TD0167 TT.2001.3323.17 Total Dissolved Solids 3290 mg / L 1 10 12-21-01 12-21-01 

Sample: MW-H3-2 

Matrix: GW 

Collected: 12-17-01 14:25:00 By. SP 

Dilution Detection Prep Run 

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

0112343-04A SW846 8260B Purgeable VOCs by GC/MS By: JDR 

X01539 XG.2001.1874.7 90-12-0 1 -Methylnaphthalene ND ug /L 1 5 12-28-01 12-28-01 

X01539 XG.2001.1874.7 91-57-6 2-Methylnaphthalene ND ug /L 1 5 12-28-01 12-28-01 

X01539 XG.2001.1874.7 71-43-2 Benzene 5.0 ug /L 1 1 
- i 

12-28-01 12-28-01 

X01539 XG.2001.1874.7 100-41-4 Ethylbenzene 3.6 ug /L 1 1 12-28-01 12-28-01 

X01539 XG.2001.1874.7 91-20-3 Naphthalene ND ug /L 1 5 12-28-01 12-28-01 

X01539 XG.2001.1874.7 95-47-6 o-Xylene 1.2 ug /L 1 1 12-28-01 12-28-01 

X01539 XG.2001.1874.7 108-38-
3/106-42 

p/m Xylenes 6.0 ug /L 1 2 12-28-01 12-28-01 108-38-
3/106-42 

X01539 XG.2001.1874.7 108-88-3 Toluene , I L ug/L 1 1 12-28-01 12-28-01 

0112343-04B EPA 160.1 By: NL 

TD0167 TT.2001.3323.18 Total Dissolved Solids 3550 mg / L 1 10 12-21-01 12-21-01 

Page 2 of 4 Coyote 2001: Reports 1.0.011109162500 Report Date 12/31/01 3:39:41 PM 



•f~\ I STANDARD 
Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client RT HICKS CONSULTING, LTD 

Project: EMPIRE ABO PLANT-DECEMBER 

Order: 0112343 RTHC01 Receipt: 12-19-01 

Sample: MW-M3-2 Collected: 12-17-01 14:25:00 By: SP 

Matrix: QW 

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

Sample: MW-#2-15 Collected: 12-17-01 15:00:00 By: SP 

Matrix: QW 

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

0112343-05A SW846 8260B Purgeable VOCs by GC/MS By: JDR 
X01539 XG.2001.1867.3 90-12-0 1-Methylnaphthalene ND ug /L 5 7 5 " 12-27-01 12-27-01 

X01539 XG.2001.1867.3 91-57-6 2-Methylnaphthalene ND ug /L 5 | 5 12-27-01 12-27-01 

X01539 XG.2001.1874.8 71-43-2 Benzene 1400 ug /L 500 I 1 12-28-01 12-28-01 

X01539 XG.2001.1867.3 100-41-4 Ethylbenzene 140 ug /L 5 I 1 12-27-01 12-27-01 

X01539 XG.2001.1867.3 91-20-3 Naphthalene ND ug / L ! 5 12-27-01 12-27-01 

X01539 XG.2001.1867.3 95-47-6 o-Xylene 17 r ~ugTL 5 i 1 12-27-01 12-27-01 

X01539 XG.2001.1867.3 108-38-
3/106-42 

p/m Xylenes 160 ug /L " 5 i 2 12-27-01 12-27-01 108-38-
3/106-42 

X01539 XG.2001.1867.3 108-88-3 Toluene 39 ug /L i 1 12-27-01 12-27-01 

0112343-05B EPA 160.1 By: NL 
TD0167 TT.2001.3323.19 Total Dissolved Solids 3380 mg/L 1 L Z 1 0 12-21-01 12-21-01 

Sample: MW-#2-14 Collected: 12-17-01 15:45:00 By: SP 

Matrix: GW 

Dilution Detection Prep Run 

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

0112343-06A SW846 8260B Purgeable VOCs by GC/MS By: JDR 
X01539 XG.2001.1867.4 90-12-0 1 -Methylnaphthalene 54 ug /L 5 r _5~ ^ 12-27-01 12-27-01 

X01539 XG.2001.1867.4 91-57-6 2-Methylnaphthalene ND ug/L 5 ! 5 12-27-01 12-27-01 

X01539 XG.2001.1874.9 71-43-2 Benzene 230 ug /L 5 ! 1 12-28-01 12-28-01 

X01539 XG.2001.1867.4 100-41-4 Ethylbenzene 16 ug /L 5 j 1 12-27-01 12-27-01 

X01539 XG.2001.1867.4 91-20-3 Naphthalene ND ug/L 1 5 i 5 12-27-01 12-27-01 

X01539 XG.2001.1867.4 95-47-6 o-Xylene ND ug /L 5 1 12-27-01 12-27-01 

X01539 XG.2001.1867.4 108-38- n 

3/106-42 
p/m Xylenes 250 ug /L 5 ! 2 12-27-01 12-27-01 108-38- n 

3/106-42 

X01539 XG.2001.1867.4 108-88-3 Toluene ND ug /L 5 i 1 12-27-01 12-27-01 

0112343-06B EPA 160.1 By: NL 

TD0167 TT.2001.3323.20 Total Dissolved Solids 3090 mg /L 1 ! 1 0 12-21-01 12-21-01 

Page 3 of 4 Coyote 2001: Reports 1.0.011109162500 Report Date 12/31/01 3:39:41 PM 
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Assaigai Analytical Laboratones, Inc, 

Certificate of Analysis 

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

Project: E M P I R E A B O P L A N T - D E C E M B E R 

Order: 0112343 R T H C 0 1 Receipt: 12-19-01 

Sample: MW-#3-3 Collected: 12-18-01 10:50:00By: 'SP 

Matrix: GlrV 

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

0112343-07A SW846 8260B Purgeable VOCs by GC/MS By: JDR 
X01539 XG.2001.1867.5 90-12-0 1 -Methylnaphthalene ND ug /L 5 5 12-27-01 12-27-01 

X01539 XG.2001.1867.5 91-57-6 2-Methylnaphthalene ND ug /L 5 5 12-27-01 12-27-01 

X01539 XG.2001.1874.10 71-43-2 Benzene 3100 ug /L 1000 1 i 12-28-01 12-28-01 

X01539 XG.2001.1867.5 100-41-4 Ethylbenzene 170 ug /L 5 1 12-27-01 12-27-01 

X01539 XG.2001.1867.5 91-20-3 Naphthalene ND ug /L 5 5 12-27-01 12-27-01 

X01539 XG.2001.1867.5 95-47-6 o-Xylene 11 ug /L 5 1 12-27-01 12-27-01 

X01539 XG.2001.1867.5 108-38-
3/106-42 

p/m Xylenes 220 ug /L 5 2 12-27-01 12-27-01 108-38-
3/106-42 

X01539 XG.2001.1867.5 108-88-3 Toluene 7.1 ug /L 1 12-27-01 12-27-01 

0112343-07B EPA 160.1 By: NL 
TD0167 TT.2001.3323.21 Total Dissolved Solids 2590 mg / L 1 10 12-21-01 12-21-01 

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

Page 4 of 4 Coyote 2001: Reports 1.0.011109162500 Report Date 12/31/01 3:39:41 PM 
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ARCO Permian 
600 N Marienfeld 
Midland TX 79701 
Post Office Box 1610 
Midland TX 79702 
Telephone 915 688 5200 Tunhuiv lilt 

0! JUL 25 PH 12:53 

July 20, 2001 

Mr. Jack Ford 

New Mexico Oi l Conservation Division 
2040 South Pacheco Street 
Santa Fe, New Mexico 87505 

RE: Submittal of EAGP's 2000 Groundwater Monitoring Report 
(Discharge Plan GW-022) 

Dear Jack: 

The attached report from R.T. Hicks Consultants presents results f rom the August and 
December 2000 sampling programs. The sampling program is consistent with the 
monitoring requirements of the above-referenced, approved Discharge Plan. 

I f you have any questions regarding these data, please contact me at (915) 688-5799 or by 
e-mail at lowemj 1 (g-bp.coni. 

Sincerely, 

Margaret J. Lowe 
Sr. Environmental Engineer 

cc: F. Noah/EAGP 
R.T. Hicks Consultants Ltd. 
File 43A3d 

A unit of Atlantic Richfield Company 



E M P I R E ABO GASOLINE PLANT: 2000 W A T E R 

MONITORING REPORT 

Prepared for: 

ARCO PERMIAN, A PART OF BP 
600 N Marienfeld 

Midland, TX 79701 

July 20, 2001 

R. T. Hicks Consultants, Ltd. 
4665 Indian School #106 
Albuquerque, NM 87110 
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Purpose and Scope 

ARCO Permian, a part of BP, has contracted R. T. Hicks Consultants (Hicks Consultants) to semi-annually sample 
perched water beneath the Empire Abo Gas Plant (EAGP) and to prepare annual monitoring reports based on 
results from the semiannual sampling events. This document summarizes perched-water data collected during 
August and November 2000 and serves as ARCO Permian's 2000 Groundwater Monitoring Report. The semi­
annual water monitoring and annual report are part of the New Mexico Oil Conservation Division (NMOCD) 
Groundwater Discharge Permit (GW-22) requirements for EAGP. 

In August 2000, Hicks Consultants collected water samples from MW-2 and MW-8. In November 2000, we 
collected water samples from MW 3-3, MW-8, MW 3-1, MW-2, MW 2-15, MW 3-2 and MW 2-14. We submitted 
all samples to Assaigai Analytical Laboratories, Inc., for chemical analysis. Appendix A provides Assaigai's analytical 
reports. In addition to sampling, we measured depth to water and separate phase hydrocarbon (SPH) thickness at 
all EAGP monitoring wells in November 2000. 

Site Background 

Amoco, the previous owner of the Empire Abo Gas Plant (EAGP), initiated a subsurface investigation at the 
facility in 1991 in order to assess the impact of petroleum releases on water beneath the plant. As part of their 
investigation, they drilled 31 borings, completing 27 of the borings as monitoring wells. In addition to using these 
monitoring wells to assess changes in water chemistry and SPH thickness, Amoco installed petroleum and fluid 
recovery pumps in many of the monitoring wells to remove petroleum from the subsurface. In 1996, ARCO 
Permian purchased the gas plant from Amoco. In 1998, ARCO Permian removed the recovery pumps from the 
monitoring wells as part of their discharge plan renewal application. Since 1998, ARCO Permian has continued to 
monitor perched-water chemistry and changes in SPH thickness and perched-water elevations. Every six months, 
ARCO Permian removes SPH from monitoring wells showing more than half a foot of SPH. 

Perched Water and SPH Thickness 

Figures 1 through 3 show SPH and perched-water elevation data from 1991 through 2000 for several monitoring 
wells. Many of these monitoring wells show a significant increase in water elevation after 1998, the year ARCO 
Permian terminated the fluid recovery program. Table B-1 in Appendix B presents perched-water and SPH 
elevation data collected from November 1996 through November 2000. 

Because the fluid recovery program was terminated in 1998, we compared November 2000 fluid level data to 
December 1998 fluid level data. Results of this comparison are summarized in Figure 4 and Table 1. Figure 4 is a 
bar graph showing the number of monitoring wells with increasing or decreasing water elevations. Since 1998, 
water levels have risen more 10 feet in 50% of the existing 26 monitoring wells. Twenty-three percent of the 
monitoring wells showed an increase between 10 and 5 feet, and another 23% displayed an increase less than 5 feet. 
Only one well (MW 2-9) showed a water elevation decline. 

Table 1 summarizes changes in SPH thickness and water elevations between 1998 and 2000. The table also 
provides the total depth and depth to top of screen for each monitoring well and identifies monitoring wells with a 
water level above the top of screen. In December 1998, water elevation was above the top of screen in 8 
monitoring wells. In November 2000, this number increased to 19. Monitoring wells with water elevation above 
the top of screen are of limited use in assessing changes in SPH thickness because SPH is less dense than water and 
hence floats atop the water table. Therefore, in wells where the water table is above top of screen SPH cannot enter 

2 
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the monitoring well. Due to this limitation, we cannot assess changes in SPH for 16 of the 26 monitoring wells. In 
Table 1, these locations are identified by an "above screen" entry in the "Change in SPH Thickness" column. Five 
monitoring wells continue to show no SPH. These wells are MW-2, MW-4, MW-6, MW-9 and M W 2-4. SPH rose 
in M W 2-11 by 1.4 feet. 

Perched-Water Chemistry 

The Groundwater Discharge Permit (GW-22) requires EAGP to sample the following wells provided that SPH is 
not evident in the well: 

MW-2, MW-8, M W 2-8, M W 2-14, M W 2-15, M W 3-2 and M W 3-3. 

I n August 2000, we collected water samples from MW-2 and MW-8. With the exception of M W 2-8, we collected 
water samples from the required monitoring wells listed above in November 2000. Because M W 2-8 was 
destroyed, we sampled M W 3-3 in its place. 

Table 2 presents benzene, toluene, ethylbenzene, total xylene (BTEX) and total dissolved solids (TDS) data for 
water samples collected in 2000. Appendix A contains a complete chemical analysis of each water sample. 

BTEX remained below detection limits at MW-2, which we consider a background well. M W 3-3 showed the 
greatest benzene concentration, 2.7 ppm. This monitoring well is located northeast of the welding shop. MW-8 and 
M W 2-16 showed a slight increase in benzene concentration, while M W 3-2 showed a slight decline. 

Historically, M W 2-14, M W 2-15, and M W 3-2 have contained SPH. Recent data show an apparent decline of 
benzene concentration at these monitoring wells. This apparent decline of benzene concentration is most likely a 
consequence of an increase in perched-water elevations. In 1998, water was below the top of screen at these 
monitoring wells. Since that time, water has raised an average of 16.6 feet at these locations and is currently well 
above the top each well's screen. Recent water samples collected at these wells represent perched-water from a 
greater depth beneath the water table and any potential floating product than previous samples. Therefore, we 
would expect them to show lower concentrations of petroleum constituents. 

The small amount of SPH observed at M W 2-15 and M W 3-2 in November 2000 may have leaked into each well 
from SPH atop perched water or from residual product in the filter pack. Because water levels are above the top of 
each well's screen, we cannot determine whether the SPH contained in the monitoring wells is representative of any 
floating product. 

We also examined TDS values over time for MW-2, MW-8 and M W 3-3. From 1997 to 2000, the average TDS 
concentrations for these wells were 2,964, 3,578, and 2,223 mg/L, respectively. While MW-2 and MW-8 showed 
no increasing or decreasing trend from 1997 to 2000, M W 3-3 displayed a small decreasing trend. 

From 1991 to 1997, previous workers did not analyze samples for TDS. We do have 1993 data for chloride and 
sulfate from selected wells. These data are in Table 2. The data suggest that the overall chemistry of MW-2 and 
MW-8 have not changed significantly over time. The data also show that the sum of chloride plus sulfate is greater 
than the measured TDS for the 1999 samples. We attribute this apparent anomaly to a failure of the TDS analytical 
method to capture dissolved hydrogen sulfide in the analysis and that the sulfate analytical method and sampling 
protocol permits detection of dissolved hydrogen sulfide as sulfate. 

3 



Monitoring wells listed in Table 2 have similar TDS values. The TDS concentrations of these monitoring wells are 
above the Water Quality Control Commission (WQCC) standard for domestic water supply. The average TDS 
concentration of the wells listed in Table 2 is 3,274 mg/L with a standard deviation of 648 mg/L. 

Proposed 2001 Activities 

ARCO Permian's Groundwater Discharges Permit (GW-22) requires semiannual SPH removal from wells 
exhibiting more than half a foot of product and sampling of water beneath EAGP. We will perform the first of 
these semi-annual events in July 2001. 

Water Use at Empire Abo Gasoline Plant 

ARCO Permian's Groundwater Discharge Permit (GW-22) also requires submission of water use statistics in the 
annual groundwater monitoring report. Below are the 2000 water use statistics. 

EAGP purchased 949,627 barrels (bbls) of water from the Caprock Water System. Of that water, EAGP piped 
126,458 bbls to their injection well and hired I&W to transport 5,355 bbls for disposal at the Walter Solt Salt Water 
Disposal Injection Well. The remainder evaporated during gas processing or in the evaporation pond. 

Conclusions 

Perched-water elevations have increased significantly in many of the monitoring wells since the termination of the 
fluid recovery program in 1998. Because water elevations are above the top of screen in many ofthe monitoring 
wells, the majority ofthe monitoring wells can no longer be used to assess changes in SPH thickness. In addition, 
water samples from wells where water elevation is above the top of screen will be collected at depths well below the 
water table rather than at the water table where changes in chemistry should be monitored. 

4 
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Table 1: Change is Perched-Water and SPH Levels Between 1998 and 2000 

Monitoring 
Well 

Total Well 
Depth (feet) 

Depth to Top of 
Screen (feet) 

Is Nov-00 
water level 

above screen? 

Is Dec-98 water 
level above 

screen? 

•Change in 
Water 

Elevation 
(feet) 

Change is 
SPH 

Thickness 
(feet) 

2 37.52 22.5 no no 0.99 no SPH 

3 91.46 71.5 YES no 8.88 above screen 

4 60.6 47.5 no no 7.69 no SPH 

5 92.5 74 YES YES 11.76 above screen 

6 53.37 33 no no 10.1 no SPH 

7 26.4 13.5 YES YES 2.46 above screen 

8 82.05 72 YES YES 14.21 above screen 

9 73.54 54.5 YES no 19.68 above screen 

2-2 48.62 38 YES YES 1.57 above screen 

2-3 106.5 98 YES YES 10.09 above screen 

24 58.8 48 no no 1.35 no SPH 

2-5 52.96 43 YES YES 2.64 above screen 

2-6 23.97 14 YES no 8.65 above screen 

2-7 60.75 56 YES nm nm nm 

2-9 42.23 33 no no -0.85 -0.01 

2-10 77.5 68 YES no 14.11 above screen 

2-11 23.32 13 no no 4.79 1.37 

2-12 82.96 73 YES no 12.61 above screen 

2-13 49.2 39 YES no 8.94 above screen 

2-14 76.25 66 YES no 19.44 above screen 

2-15 73.56 63 YES no 16.25 above screen 

2-16 82.51 73 YES YES 11.35 above screen 

2-18 38.35 29 YES YES 5.36 above screen 

3-1 72.8 53 YES no 19.34 above screen 

3-2 102 63 YES no 14.15 above screen 

3-3 82.21 58 no no 9.64 no SPH 

3-4 112.4 68 no no 12.18 no SPH 

1 difference between Nov-00 and Dec-98 water elevations, negative values represent a drop in water elevation; 2difference 
between Nov-00 and Dec-98 SPH thickness, negative values represent a decline in SPH thickness; "nm" not measured in 
either Nov-00 and/or Dec-98; "above screen" is displayed when Nov-00 or Dec-98 water level is above top of screen; "no 
SPH" is displayed when SPH is absent in Nov-00 and Dec-98. 



Table 2. Perched-Water Qiemistry 

Benzene Toluene Ethylbenzene Total Xylene TDS C14-S04 

Sample # Date (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

MW-2 Jan 93 4200 

Dec-97 <Q001 <Q001 <Q001 <Q003 3100 

Dec-98 0.027 0.0071 0.0057 0.0106 2850 

Dec-99 <Q001 <Q001 <Q001 <Q003 2960 3141 

Aug-00 <Q001 <Q001 <Q001 <Q003 2210 

Nov-00 <Q001 <Q001 <Q001 <Q003 3700 

MW-8 Jan 93 3577 

Dec-97 <Q001 <Q001 <Q001 <Q003 3370 

Dec-98 0.0012 0.0011 0.0012 0.0021 3480 

Dec-99 0.0037 0.0013 0.0044 0.0076 3460 3227 

Aug-00 <Q001 <Q001 <Q001 <Q0031 3910 

Nov-00 0.019 <Q001 0.0026 0.0048 3670 

MW2-14 Dec-98 SPH SPH SPH SPH SPH 

Dec-99 0.41 0.018 0.31 0.26 na 

Nov-00 1 <Q001 0.049 0.18 3570 

MW2-15 Dec-98 SPH SPH SPH SPH SPH 

Dec-99 SPH SPH SPH SPH SPH 

Nov-00 0.5 0.19 0.33 0.584 4190 

MW2-16 Dec-97 0.0045 <Q001 <Q001 <Q003 3540 

Jan-98 0.0049 0.011 0.007 0.0034 na 

Dec-99 0.014 0.0039 0.012 0.021 3280 

MW3-1* Dec-98 0.097 0.0026 0.0038 0.0068 4150 

Dec-99 3.5 0.011 0.48 0.274 >4510 

Nov-00 1 <Q001 0.16 0.13 3870 

MW3-2 Dec-97 SPH SPH SPH SPH SPH 

Dec-98 SPH SPH SPH SPH SPH 

Dec-99 8.8 4.3 1.6 2.96 na 

Nov-00 0.048 0.044 0.083 0.152 3520 

MW3-3 Dec-98 4.6 nd nd nd 2590 

Dec-99 3.8 0.11 0.047 0.124 2090 

Nov-00 2.7 <Q001 0.06 0.11 1990 

Average 

Standard Deviation 

3274 

648 

* Replaces MW 2-8, not analyzed (na), "O.OOl" or"<0.003" below detection 
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ASSAIGAI w 

ANALYTICAL 
LABORATORIES, INC. 
7300 Jefferson, NE • Albuquerque, New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood Dr., Suite N • El Paso, Texas 79925 • (915)593-6000 « FAX (915) 593-7820 
127Eastgate Drive, 212-C • Los Alamos, New Mexico 87544 • (505) |b62-255Explanation of codes 

RT HICKS CONSULTING, LTD 
attn: MICHELLE HUNTER / RANDY HICKS 
4665 INDIAN SCH. NE 106 
ALBUQUERQUE, NM 87110 1-9 

analyte detected in Method Blank 

result is estimated 

analyzed out of hold time 

tentatively identified compound 

subcontracted 

see footnote 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: 

Project: 

RT HICKS CONSULTING, LTD 

0008286 ABO 
Client: 

Project: 

RT HICKS CONSULTING, LTD 

0008286 ABO ^lj^\lliamP/iiava: Preside^ (of Assaigai Analytical Laboratories, Inc. -

Client 
Sample ID MW#2 Sample Q | « 

Matrix 
Sample 
Collected 

08/17/00 
13:30:00 

Dilution Detection Run 

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

0008286-01A SW846 5030A/8021B Purgeable VOCs by GC/PID 
X00322 XG.2000.907-14 71-43-2 Benzene ND ug /L 1 1 08/25/00 

X00322 XG.2000.907-14 100-41-4 Ethylbenzene ND ug /L 1 1 08/25/00 

X00322 XG.2000.907-14 Naphthalene ND ug /L 1 2 08/25/00 

X00322 XG.2000.907-14 95-47-6 o-Xylene ND ug /L 1 1 08/25/00 

X00322 XG.2000.907-14 108-38-
3/106-42 

p/m-Xylenes ND ug/L 1 2 08/25/00 108-38-
3/106-42 

X00322 XG.2000.907-14 108-88-3 Toluene ND ug /L 1 1 08/25/00 

0008286-01B EPA 160.1 
TD0031 TT.2000.689-6 Total Dissolved Solids 2210 mg /L 1 10 08/29/00 

Sample f?\A/ 
Matrix y j v r 

Sample 
Collected 

OB/17/00 

14:10:00 

Dilution Detection Run 

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

0008286-02A SW846 5030A/8021B Purgeable VOCs by GC/PID 
X00322 XG.2000.907-15 71-43-2 Benzene ND ug /L 1 1 08/25/00 

X00322 XG.2000.907-15 100-41-4 Ethylbenzene ND ug /L 1 1 08/25/00 

X00322 XG.2000.907-15 Naphthalene ND ug /L 1 2 08/25/00 

X00322 XG.2000.907-15 95-47-6 o-Xylene ND ug /L 1 1 08/25/00 

Page 1 of 2 Client Reports 2.0 Report Date 9/6Y2000 4:56:13 PM 

Member: 
American Council of 

Independent Laboratories, Inc. 

REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL. 
THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM 

PRODUCT ENDORSEMENT BY ANY ACCREDITATION PROGRAM. 



Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client RT HICKS CONSULTING, LTD 
Project: 0008286 ABO 

X00322 XG.2000.907-15 108-38-
3/106-42 

p/m-Xylenes ND u g / L 1 2 08/25/00 108-38-
3/106-42 

X00322 XG.2000.907-15 108-88-3 Toluene ND u g / L 1 1 08/25/00 

0008286-02B EPA 160.1 
TD0031 TT.2000.719-1 Total Dissolved Solids 3910 m g / L 1 10 08/29/00 

* Sample specific Detection Limit is determined by multiplying the sample Dilution Factor by the listed Reporting Detection Limit. ' 

*** ND = Not defected: less than the sample specific Detect/on Limit. Results re/ate only to the items tested. *** 

Page 2 of 2 Client Reports 2.0 Report Date 9/6/2000 4:56:13 PM 





ASSAIGAI 
ANALYTICAL 
LABORATORIES, INC. 
7300 Jefferson, NE • Albuquerque, New Mexico 87109 • (505) 345-8964 • FAX (505) 345-7259 

3332 Wedgewood Dr., Suite N • El Paso, Texas 79925 • (915)593-6000 • FAX (915) 593-7890 
127 Eastgate Drive, 212-C • Los Alamos, New Mexico 87544 • (505) 662-255fxplanation of codes 

RT HICKS CONSULTING, LTD 
attn: MICHELLE HUNTER / RANDY HICKS 
4665 INDIAN SCH. NE 106 
ALBUQUERQUE, NM 87110 

B analyte detected in Method Blank 

E result is estimated 

H analyzed out of hold time 

N tentatively identified compound 

S subcontracted 

1-9 see footnote 

Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: RT HICKS CONSULTING, LTD 

Project: 0011199 EAGP . Biava: President of Assaigai Analytical Laboratories. Inc. 

Client 
Sample ID 

MW3-3/ Sample Q I A / 
Matrix " 

Sample 
Collected 

11/20/00 

10:50:00 

Dilut ion Detec t ion Run 

QC Group Run Sequence C A S # Ana ly te Resul t Units Factor L i m i t Code Date 

0011199-01A SW846 5030A/8021B Purgeable VOCs by GC/PID 

X00446 XG.2000.1308-7 71-43-2 Benzene 2700 ug/L j 50 1 | 11/28/00 

X00446 XG.2000.1308-7 100-41-4 Ethylbenzene 60 u g / L | 50 ! 1 j 
11/28/00 

X00446 XG.2000.1308-7 Naphthalene ND j u g / L 50 2 i 
i 

11/28/00 

X00446 XG.2000.1308-7 95-47-6 o-Xylene ND i u g / L 50 1 11/28/00 

X00446 XG.2000.1308-7 108-38- p/m-Xylenes 110 j u g / L 50 2 11/28/00 

3/106-42 
X00446 XG.2000.1308-7 108-88-3 Toluene ND u g / L 50 1 I 11/28/00 

0011199-01B EPA 160.1 

TD0042 TT.2000.1481-10 Total Dissolved Solids 1990 i m g / L 1 10 11/27/00 

• 
/ 

Client 
Sample ID MW8 S Sample Q I A / 

Matrix v j r r 

Sample 
Collected 

11/20/00 

12:00:00 

Dilut ion Detec t ion Run 

QC Group Run Sequence C A S # Ana ly te Resul t Uni ts Factor L i m i t Code Date 

0011199-02A SW846 5030A/8021B Purgeable VOCs by GC/PID 

X00446 XG.2000.1308-2 71-43-2 Benzene 19 u g / L 1 1 11/27/00 

X00446 XG.2000.1308-2 100-41-4 Ethylbenzene 2.6 u g / L 1 1 11/27/00 

X00446 XG.2000.1308-2 Naphthalene 2.6 u g / L 1 2 11/27/00 

X00446 XG.2000.1308-2 95-47-6 o-Xylene ND u g / L 1 1 11/27/00 
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r« cm 
Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 
Client: RT HICKS CONSULTING, LTD 
Project: 0011199 EAGP 

X00446 XG.2000.1308-2 j 108-38-
i 3/106-42 

p/m-Xylenes 4.8 ug /L 1 2 11/27/00 j 108-38-
i 3/106-42 

X00446 XG.2000.1308-2 j 108-88-3 Toluene ND ug /L 1 1 | 11/27/00 

0011199-02B EPA 160.1 

TD0043 TT.2000.1477-13 Total Dissolved Solids 3670 mg /L 1 10 11/30/00 

f e n t

l a i n MW3-1 y 

Sample ID 

Sample r j t / l / 
Matrix w r r 

Sample 
Collected 

11/20/00 

12:40:00 

Dilution Detection Run 

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

0011199-03A SW846 5030A/8021B Purgeable VOCs by GC/PID 

X00446 XG.2000.1308-8 71-43-2 Benzene I 1000 ; ug /L 17 1 11/28/00 

X00446 XG.2000.1308-8 100-41-4 Ethylbenzene | 160 ug /L 17 1 11/28/00 

X00446 XG.2000.1308-8 Naphthalene | ND ; ug /L 17 2 11/28/00 

X00446 XG.2000.1308-8 95-47-6 o-Xylene ! ND ! ug /L 17 1 11/28/00 

X00446 XG.2000.1308-8 108-38-
3/106-42 

p/m-Xylenes 130 ug /L 17 2 ! 11/28/00 108-38-
3/106-42 

X00446 XG.2000.1308-8 108-88-3 Toluene ! ND ug /L 17 I 1 j 11/28/00 

0011199-03B EPA 160.1 

TD0043 TT.2000.1477-14 Total Dissolved Solids | 3870 i mg /L i 1 ! 10 11/30/00 

™en< MW 2 / 
Sample ID 

Sample gM/ 
Matrix w r * 

Sample 
Collected 

11/20/00 

13:10:00 

Dilution Detection Run 

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

0011199-04A SW846 5030A/8021B Purgeable VOCs by GC/PID 

X00446 XG.2000.1308-3 71-43-2 Benzene ND ug/L 1 1 i 11/27/00 

X00446 XG.2000.1308-3 i 100-41-4 Ethylbenzene ND ug / L 1 1 11/27/00 

X00446 XG.2000.1308-3 Naphthalene ND ug/L 1 2 ; 11/27/00 

X00446 XG.2000.1308-3 j 95-47-6 o-Xylene ND ug /L 1 1 11/27/00 

X00446 XG.2000.1308-3 108-38- p/m-Xylenes ND i ug /L 1 ' 2 | 11/27/00 

3/106-42 
X00446 XG.2000.1308-3 108-88-3 Toluene ND ug/L 1 1 11/27/00 

0011199-04B EPA 160.1 

TD0043 TT.2000.1477-15 Total Dissolved Solids 3700 : mg /L 1 10 11/30/00 
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Assaigai Analytical Laboratories, Inc. 

Certificate of Analysis 

Client: RT HICKS CONSULTING, LTD 
Project: 0011199 EAGP 

Client M W 2 - 1 5 y 

Sample ID 
Sample Q I A / 
Matrix w " 

Sample 
Collected 

11/20/00 
13:50:00 

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

0011199-05A SW846 5030A/8021B Purgeable VOCs by GC/PID 
X00446 XG.2000.1308-9 71-43-2 Benzene 500 u g / L 10 1 11/28/00 

X00446 XG.2000.1308-9 ; 100-41-4 Ethylbenzene 330 u g / L 10 1 11/28/00 

X00446 XG.2000.1308-9 Naphthalene 30 u g / L 10 2 11/28/00 

X00446 XG.2000.1308-9 | 95-47-6 o-Xylene 84 j u g / L 10 1 11/28/00 

X00446 XG.2000.1308-9 ' 108-38-
3/106-42 

p/m-Xylenes 500 ' u g / L 10 2 11/28/00 ' 108-38-
3/106-42 

X00446 XG.2000.1308-9 : 108-88-3 Toluene 190 ug/L 10 1 11/28/00 

0011199-05B EPA 160.1 
TD0043 TT.2000.1477-16 Total Dissolved Solids 4190 mg / L 1 10 j 11/30/00 

Client M W 3 - 2 7 

Sample ID 
Sample £ ] A / 
Matrix w r 

Sample 
Collected 

11/20/00 

15:00:00 

Dilution Detection Run 

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

0011199-06A SW846 5030A/8021B Purgeable VOCs by GC/PID 
X00446 XG.2000.1308-10 71-43-2 Benzene 48 j u g / L i 3 ! 1 I i 11/28/00 

\ X00446 XG.2000.1308-10 100-41-4 ! Ethylbenzene I 83 u g / L 3 1 ! I 11/28/00 
i 

X00446 XG.2000.1308-10 [ Naphthalene ! 8.6 u g / L 3 2 ; j 11/28/00 

X00446 XG.2000.1308-10 95-47-6 I o-Xylene 32 ug /L 3 1 I | 11/28/00 

X00446 XG.2000.1308-10 108-38-
3/106-42 

| p/m-Xylenes i 120 u g / L 3 2 • 11/28/00 108-38-
3/106-42 I 

X00446 XG.2000.1308-10 • 108-88-3 ! Toluene 44 ug /L 3 ' 1 ! 11/28/00 

0011199-06B EPA 160.1 
TD0043 TT.2000.1477-17 | Total Dissolved Solids ! 3520 ! mg / L I 1 i 10 j ! 11/30/00 

Sieio MW2-14 Sample ri\A/ 
Matrix * 

Sample 
Collected 

11/21/00 
15:00:00 

QC Group Run Sequence CAS # Analyte 

SW846 5030A/8021B Purgeable VOCs by GC/PID 

Result Units 

Dilution Detection Run 
Factor Limit Code Date 

0011199-07A 
X00446 XG.2000.1308-11 

X00446 XG.2000.1308-11 

X00446 XG.2000.1308-11 

X00446 XG.2000.1308-11 

X00446 XG.2000.1308-11 

71-43-2 Benzene 1000 u g / L 17 : 1 
100-41-4 Ethylbenzene 49 u g / L ; 17 j 1 

Naphthalene ND u g / L 17 2 
95-47-6 o-Xylene ND u g / L 17 1 
108-38-
3/106-42 

p/m-Xylenes 180 u g / L 17 2 108-38-
3/106-42 

11/28/00 

11/28/00 

11/28/00 

11/28/00 

11/28/00 
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v Assaigai Analytical Laboratories, Inc. v 

Certificate of Analysis 

Client. RT HICKS CONSULTING, LTD 

Project: 0011199 EAGP 

X00446 XG.2000.1308-11 I 108-88-3 Toluene ND j ug/L 17 1 | 11/28/00 

0011199-07B EPA 160.1 
TD0043 TT.2000.1477-18 Total Dissolved Solids 3570 ! mg /L 1 10 11/30/00 

" Sample specific Detection Limit is determined by multiplying the sample Dilution Factor by the listed Reporting Detection Limit. 

"** WD = Not detected: less than the sample specific Detection Limit. Results relate only to the items tested. *** 
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Appendix B 

11 
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