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GPM - Monument Booster Station

BDM International, Inc.

1.0 Executive Summary

BDM International, Inc. (BDM) was retained by GPM Gas Corporation (GPM) to perform the sampling
and monitoring operations at the Monument Booster Station. This 1997 annual report documents the two
semi-annual sampling events performed by BDM at the GPM Monument Booster Station on January 22,
1997 and August 11, 1997. The report also contains the historical groundwater elevation and analytical
data since the beginning of the project in May 1995. This monitoring and sampling program was
conducted in accordance with the guidelines specified by Mr. Bill Olson of the New Mexico Oil
Conservation Division (OCD) as specified in his letter dated January 31, 1997.

Based on the sampling and monitoring data to date, the following conclusions relevant to groundwater
conditions and remediation system performance at the Monument Booster Station are evident:

¢ - BTEX concentrations in all of the sampled monitoring wells were non-detectable and below
New Mexico Water Quality Control Commission (WQCC) standards with the exception of

benzene in MW-7 (0.317 mg/l).

e  Benzene concentrations in MW-7 fluctuate over time but have declined from a high of 1.130 mg/l on
.- January 17, 1996 to a concentration of 0.317 mg/l on August 11, 1997.

‘o "As of August 11, 1997, a total of approximately 73 gallons of free product (condensate) has been
" removed from monitoring wells MW-1 and MW-5 using a combination of gravity siphoning, hand
bailing and pneumatic pump recovery methods. Free product thicknesses have been less than 0.01

feet since the installation of pneumatic product recovery pumps in MW-1 and MW-5 on January

27, 1997.

e The dissolved-phase hydrocarbons in groundwater are contained within the boundaries of the

e The fact that there has been no increase of BTEX concentrations over detection limits in
downgradient monitoring wells MW-3, MW~ and MW-6 is strong evidence that natural attenuation
processes have kept the plume from migrating,

e Continued semi-annual monitoring is necessary to demonstrate that the plume is maintaining a
steady state or receding condition and to evaluate the effectiveness of intrinsic bioremediation in
limiting the migration or elimination of the dissolved hydrocarbon plume.

The following recommendations are suggested for the remediation system and monitoring operations at the
Monument Booster Station.

¢ Continue free product recovery operations since the present system has been effective in
recovering free product from MW-1 and MW-5.

¢  Continue the sampling and monitoring program on a semi-annual basis. The next sampling
event is scheduled during the first quarter of 1998.

e Since the groundwater is not adversely impacted with inorganic constituents, as reported
throughout the previous two years, analysis of dissolved metals and major ions is an
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unnecessary expense. Further analysis of the WQCC metals and major ions should be
discontinued with the exception of manganese, chloride, sulfate, nitrate, fluoride and TDS.
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2.0 Chronology of Events

July 1992

February 4, 1994

May 17, 1994

May 16-19, 1994

October 7, 1994

November 1994

February 23, 1995
April 5, 1995

May 8-10, 1995

July 28, 1995

August 24, 1995

Benge Construction Company of Lovington, New Mexico removed three
underground storage tanks (USTs) near the main compressor building for ENRON
at the Hobbs Compressor Station #2). The USTs formally contained used oil and
pipeline liquids (oil and/or natural gas liquid condensate). Hydrocarbon-impacted
soils were removed from the used oil and pipeline liquids UST tank holds.

Geoscience Consultants Ltd (GCL) installed two monitoring wells (MW-1 and
MW-2) during a subsurface investigation for ENRON. Hydrocarbon-impacted
groundwater was confirmed in MW-1. .

Benge Construction Company returned during a subsurface investigation

. conducted by Daniel B. Stevens and Associates (DBS&A) and removed an

additional amount of hydrocarbon-impacted soils from the pipeline liquids and
used oil UST tank holds. The amount of hydrocarbon-impacted soils removed

- from the used oil and pipeline liquids UST tank holds in 1992 and 1994 was not

well documented, however it was estimated by DBS&A that a total of 1,064

.cubic yards were excavated from the two tank holds based on the amount of

backfill required to fill the excavations.

Six soil borings (SB-1 through SB-6) were completed as temporary drive point
wells for ENRON by DBS&A to delineate the horizontal extent of hydrocarbon-
impacted soils and groundwater.

The OCD requested ENRON to provide a work plan to completely define the
extent of groundwater contamination at the Hobbs Compressor Station #2 site.

GPM Gas Corporation (GPM) acquired ownership and operation of the
Monument Booster Station (formerly Hobbs Compressor Station #2) from

ENRON.

GPM submitted a subsurface investigation work plan to the OCD to address the
groundwater conditions at Monument Booster Station.

The OCD approved the subsurface investigation work plaa for Monument Booster
Station.

GCL completed a subsurface investigation for GPM to delineate the extent of the
hydrocarbon-impacted groundwater. The investigation included the installation
and sampling of four monitoring wells (MW-1D, MW-3, MW-4, and MW-5) and
one soil boring (SB-7).

GPM submitted the Subsurface Investigation and Preliminary Remedial
Response report for the Monument Booster Station to the OCD.

The OCD approved GPM’s recommendations for remedial action. The OCD
requested a work plan for an additional monitoring well, new recovery well and
product recovery system.
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September 29, 1995

October 25, 1995

- November 14-16, 1995

January 18, 1996

April 24, 1996

January 31, 1997

January 31, 1997

August 11, 1997

BDM International, Inc.

GPM submitted the Remediation and Monitoring Work Plan for the Monument
Booster Station to the OCD.

The OCD approved the remediation and monitoring work plan for Monument
Booster Station.

GCL installed two additional monitoring wells (MW-6 and MW-7) and conducted
the fourth quarter 1995 sampling event at Monument Booster Station.

GCL conducted the first quarter 1996 sampling event at Monument Booster
Station.

- GCL conducted the annual (second quarter 1996) sampling event at Monument

Booster Station. The annual report included recommendations to the OCD for
remedial response.

" . . BDM International, Inc. (formerly GCL) condhctedthe first quarter 1997

sampling event at Monument Booster Station.

The OCD completed the review of the annual report for the second quarter 1996

: . sampling event and approved the groundwater monitoring modifications for

Monument Booster Station.

BDM International, Inc. (BDM) and GPM installed an automated pneumatic
product recovery pump system in monitoring wells MW-1 and MW-5 to replace

the hand bailing and gravity siphoning techniques used previously.

BDM conducted the annual (third quarter 1997) sampling event at Monument
Booster Station.
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3.0 Procedures

Prior to sampling, the on-site monitoring wells (MW-1 through MW-7) were gauged for depth to
groundwater using a Keck Model KIR-96 oil/water interface probe. Immediately prior to collecting
groundwater samples, each monitoring well was purged of a minimum of three well casing volumes of water
using clean, decontaminated PVC bailers. A total of 129 gallons and 119 gallons of water was purged from
monitoring wells MW-1D, MW-2, MW-3, MW-4, MW-6, and MW-7 during the January 22, 1997 and August
11, 1997 sampling events, respectively. Groundwater samples were obtained using a new, decontaminated,
disposable bailer for each well after purging. Groundwater parameters, including pH, conductivity,
temperature, and dissolved oxygen (DQO) were measured after purging using a Hydac Model 910
pH/conductivity meter and a YSI Model 51B DO meter.

The first set of water samples were transferred into air-tight, septum-sealed, 40-ml glass VOA sample vials
with zero head space for analysis of benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA
Method 8020. A duplicate sample of MW-7 was collected during both sampling events. The next set of
water samples were transferred into appropriately preserved containers for analysis of nitrate (NO;) and

‘'sulfate (SO.), to assess the efficacy of intrinsic bioremedial activity -currently taking place. During the -

annual sampling event on August 11, 1997, a third and fourth set of water samples were transferred into
appropriately preserved containers for analysis of major ions and WQCC metals. A summary of purging
and sampling methods is provided in Table 1 below. Chain-of-custody (COC) forms documenting sample
identification numbers, collection times, and delivery times to the laboratories were completed for each set
of samples: The water samples were placed in an ice-filled cooler immediately aﬁer collection and shipped

to Trace Analysis, Inc. of Lubbock, Texas for laboratory analysis.

Table 1
Summary of Purging and Sampling Methods
Monitoring] Sample | Purge | Purge Sampling Groundwater Analytes
Well No. Date | Method | Volume Method

(gallons)
MW-1D | 1/22/97 { Bailer 4 Disposable bailer |BTEX and Bio-indicators

8/11/97 | Bailer 9 Disposable bailer |BTEX, Metals, lons, Bio-indicators
MW-2 | 1/22/97 | Bailer 25 Disposable bailer |BTEX and Bio-indicators

8/11/97 | Bailer 25 Disposable bailer |BTEX, Metals, Ions, Bio-indicators
MW-3 | 1/22/97 | Bailer 25 Disposable bailer |BTEX and Bio-indicators

8/11/97 | Bailer 18 Disposable bailer |BTEX, Metals, Ions, Bio-indicators
MW<4 | 1/22/97 | Bailer 25 Disposable bailer |BTEX and Bio-indicators

8/11/97 | Bailer 15 Disposable bailer |BTEX, Metals, Ions, Bio-indicators
MW-6 | 1/22/97 | Bailer 25 Disposable bailer [BTEX and Bio-indicators

8/11/97 | Bailer 25 Disposable bailer |BTEX, Metals, Ions, Bio-indicators
MW-7 | 1/22/97 | Bailer 25 Disposable bailer |BTEX and Bio-indicators

8/11/97 | Bailer 25 Disposable bailer |BTEX, Metals, Ions, Bio-indicators
BTEX - benzene, toluene, ethylbenzene, xylenes

jor ions - TDS, Ca, Na, Mg, F, Cl, HCO4, SO,
io-indicatoras - DO, NOs, SO,

[WQCC Metals - Ag, Al, As, B, Ba, Cd, Co, Cu, Cr, Fe, Hg, Pb, Mn, Mo, Ni, Se, and Zn

-1 and MW-5 not sampled due to presence of product.
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4.0 Groundwater Elevations, Hydraulic Gradient and Flow Direction

Based on the most recent gauging data collected by BDM on August 11, 1997, the groundwater conditions
at the Monument Booster Station are characterized below.

e The depth to the water table across the site varies from approximately 22 to 29 feet below
ground surface

e The hydraulic gradient is approximately 0.007 feet/foot

e  The direction of grouhdwater flow is to the southeast
The direction of groundwater flow and hydraulic gradient have remained consistent for the past two and a
half years. Groundwater elevation maps depicting the water table elevation and direction of groundwater .

flow using the gauging data-obtained during the two 1997 sampling events are presented in Figure la
(January 22, 1997).and Figure 1b (August 11, 1997). Gauging data for monitoring wells MW-1 and

" MW-1D were not incorporated into the water table elevation maps due to the presence of product in MW-1

and nonconformity of the data for MW-1D.

Figure 2 depicts the changes in groundwater elevations in monitoring wells MW-1 through MW-7 with
time. Historical groundwater elevations and depth to water measurements are summarized in Table 2.
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Table 2

Summary of Groundwater Elevations
Monument Booster Station

Ground Groundwater
Monitoring Surface Top of Casing | Depth Below | Groundwater PSH
Well Gauging Elevations Elevations | Top of Casing| Elevation Thickness

Number Date (Feet) (Feet) (Feet) (Feet) (Feet)
MWw-1 5/16/95 3588.85 3591.15 28.05 3565.17 252
11/21/95 3588.85 3591.15 27.03 3565.65 1.86

1/18/96 3588.85 3591.15 27.62 3565.32 2.18

4/24/96 3588.85 3591.15 27.39 3565.47 2.09

1/22/97 3588.85 3591.15 27.68 3565.27 2.20

8/11/97 3588.85 3591.15 26.03 3565.14 0.02

MW-1D 5/16/95 - 3589.06 3591.31 26.04 3565.27 0.00
11/21/95 3589.06 3591.31 25.54 3565.77 0.00

1/18/96 3589.06 3591.31 © 25.89 3565.42 0.00

- 4/24/96 3589.06 3591.31 25.70 3565.61 0.00

1/22/97 3589.06 3591.31 25.85 3565.46 0.00

8/11/97 . 3589.06 3591.31 26.03 3565.28 0.00

MW-2 5/16/95 3594.13 3596.30 29.28 3567.02 0.00
11/21/95 3594.13 3596.30 29.09 3567.21 0.00

1/18/96 3594.13 3596.30 29.15 3567.15 0.00

4/24/96 3594.13 3596.30 29.10 3567.20 0.00

1/22/97 3594.13 3596.30 29.15 3567.15 0.00

8/11/97 3594.13 3596.30 29.38 3566.92 0.00

MW-3 5/16/95 3581.46 3583.86 22.72 3561.14 0.00
11/21/95 3581.46 3583.86 22.12 3561.74 0.00

1/18/96 3581.46 3583.86 22.25 3561.61 0.00

4/24/96 3581.46 3583.86 22.25 3561.61 0.00

1/22/97 3581.46 3583.86 23.02 3560.84 0.00

8/11/97 3581.46 3583.86 23.18 3560.68 0.00

MW+4 5/16/95 3586.10 3588.77 26.45 3562.32 0.00
11/21/95 3586.10 3588.77 25.79 3562.98 0.00

1/18/96 3586.10 3588.77 25.90 3562.87 0.00

4/24/96 3586.10 3588.77 2598 3562.79 0.00

1/22/97 3586.10 3588.77 26.50 3562.27 0.00

8/11/97 3586.10 3588.77 26.77 3562.00 0.00

MW-5 5/16/95 3589.62 3592.16 28.10 3564.06 0.00
11/21/95 3589.62 3592.16 2824 3564.54 0.76

1/18/96 3589.62 3592.16 28.45 3564.33 0.75

4/24/96 3589.62 3592.16 28.41 3564.40 0.79

1/22/97 3589.62 3592.16 28.45 3564.18 0.57

8/11/97 3589.62 3592.16 28.13 3564.10 0.09

* Elevations initially surveyed by John W. West Engineering Company of Hobbs, NM.

The monitoring well casings were marked on the north side to provide consistent reference points for future gauging operations.
** Groundwater Elevation Corrected for phase-separated hydrocarbons (PSH) = Top of Casing Elevation - [Groundwater Depth - (SG x PSH Thickness)).
IGroundwater direction is to the southeast with a hydraulic gradient of approximately 0.007 feet/foot.
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Table 2 (Continued)

Summary of Groundwater Elevations
Monument Booster Station

Ground Groundwater

Monitoring Surface Top of Casing | Depth Below | Groundwater PSH
Well Gauging Elevations Elevations | Top of Casing| Elevation Thickness

Number . Date (Feet) (Feet) (Feet) (Feet) (Feet)

MW-6 11/16/95 3586.15 3587.93 24.71 3563.22 0.00

1/18/96 3586.15 3587.93 2411 3563.82 0.00

4/24/96 3586.15 3587.93 2494 3562.99 0.00

1/22/97 3586.15 3587.93 25.44 3562.49 0.00

8/11/97 3586.15 3587.93 25.64 3562.29 0.00

MW-7 11/21/95 3588.06 3589.40 25.16 3564.24 0.00

1/18/96 3588.06 3589.40 25.48 3563.92 0.00

4/24/96 3588.06 3589.40 25.33 3564.07 0.00

1/22/97 3588.06 3589.40 25.56 3563.84 0.00

8/11/97 3588.06 3589.40 25.73 3563.67 0.00

* Elevations initially surveyed by John W. West Engineering Company of Hobbs, NM.

“The monitoring well casings were marked on the north side to provide consistent reference points for future gauging operations.
** Groundwater Elevation Corrected for phase-separated hydrocarbons (PSH) = Top of Casing Elevation - [Groundwater Depth - (SG x PSH Thickness)).
[iGroundwater direction is to the southeast with a hydraulic gradient of approximately 0.007 feet/foot.
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5.0 Groundwater Quality Conditions

5.1 Distribution of Hydrocarbons in Groundwater

A historical listing of benzene, toluene, ethylbenzene and xylene (BTEX) concentrations obtained from the
on site monitoring wells is summarized in Table 3. Hydrocarbon concentration maps depicting the BTEX
concentrations for the two 1997 sampling events are presented in Figure 3a (January 22, 1997) and Figure
3b (August 11, 1997). Figure 4 depicts benzene concentrations versus time in groundwater from May
1995 to August 11, 1997 for the on site monitoring wells.

Based on the most recent analytical data for samples collected by BDM on August 11, 1997, the
distribution of hydrocarbons at the Monument Booster Station is described below.

e BTEX concentrations in all of the sampled monitoring wells were non-detectable and below
“New Mexico Water Quality Control Commission (WQCC) standards with the exception of

benzene in MW-7 (0.317 mg/l).

¢  Benzene concentrations in MW-7 fluctuate over time but have declined from a high of 1.130 mg/l on
- January 17, 1996 to a concentration of 0.317 mg/l on August 11, 1997.

52 Distribution of Dissolved Metals and Major Ions in Groundwater

Historical groundwater sample analytical results for New Mexico Water Quality Control Commission
(WQCC) metals and major ions are presented in Tables 4 and 5, respectively. The WQCC standards are
also listed in the tables for comparison. Constituents with concentrations above the WQCC standards are
highlighted in boldface type. The laboratory reports and COC documentation are included in Appendix A.

As with the 1996 annual sampling event, the WQCC metal results for the 1997 annual sampling event
indicate no constituents exceeded the WQCC standards with the exception of manganese in MW-1D, MW-
6, and MW-7, and boron in MW-6.

The elevated levels of manganese in MW-1D (0.35 mg/l), MW-6 (0.3 mg/l) and MW-7 (0.37 mg/l) may be
due to the reduced chemical environment caused by the presence of dissolved hydrocarbons. Under this
condition, certain metal ions (particularly manganese and iron) have a greater affinity to go into the
dissolved state resulting in higher concentrations. In contrast, non-impacted wells MW-2, MW-3, and
MW-4 have no detectable concentrations of manganese. A boron concentration of 0.79 mg/l in MW-6
slightly exceeds the WQCC standard for irrigation use of 0.75 mg/l. Small amounts of boron (< 1 mg/l) in
agricultural water are essential to plant growth and boron concentrations of a few tenths of a mg/l are
common (USGS Water-Supply Paper 2254, 1989, pg.129). Since boron is not a constituent for the gas
processing activities on site, its presence is likely due to natural conditions. Based on the results of the
metal analyses during the annual sampling event the groundwater in the site area is not adversely affected

or impacted with dissolved metals.

The major cation and anion analyses for the annual 1997 sampling event indicate no constituents exceeded
the WQCC standards with the exception of fluoride in MW-7 (1.8 mg/l) and TDS in MW-2 (1,100 mg/1).

Page 12 of 28



Table 3

Summary of Dissolved BTEX Concentrations
Monument Booster Station

Monitoring Sampling Benzene Toluene Ethylbenzene Xylenes
Well Date (mg/L) (mg/L) (mg/L) (mg/L)
MW-1D 5/16/95 0.018 0.006 0.015 0.016
11/15/95 0.003 <0.001 0.002 0.001
1/18/96 0.004 <0.001 0.003 0.009
4/24/96 <0.001 <0.001 <0.001 <0.001
1/22/97 0.001 <0.001 0.001 <0.001
8/11/97 <0.001 <0.001 <0.001 <0.001
MW-2 5/16/95 <0.001 <0.001 <0.001 <0.001
11/15/95 0.044* 0.002* 0.006* 0.009*
1/18/96 <0.001 <0.001 <0.001 <0.001
4/24/96 <0.001 <0.001 <0.001 <0.001
1/22/97 <0.001 <0.001 <0.001 <0.001
8/11/97 <0.001 <0.001 < 0.001 < 0.001
MW-3 5/16/95 <0.001 <0.001 <0.001 <0.001
11/15/95 <0.001 <0.001 < 0.001 <0.001
1/18/96 <0.001 <0.001 <0.001 <0.001
4/24/96 <0.001 <0.001 <0.001 <0.001
1/22/97 <0.001 <0.001 <0.001 <0.001
8/11/97 <0.001 <0.001 <0.001 <0.001
MWwW-4 5/16/95 <0.001 <0.001 <0.001 <0.001
11/15/95 0.045* 0.002* 0.006* 0.010*
1/18/96 0.003 <0.001 <0.001 <0.001
4/24/96 <0.002 <0.002 <0.002 < 0.002
1/22/97 0.002 <0.001 <0.001 <0.001
8/11/97 0.001 <0.001 <0.001 < 0.001
MW-5 5/16/95 0.265 0.009 0.261 0.050
MW-6 11/16/95 0.003 <0.001 0.001 0.003
1/17/96 0.002 <0.001 <0.001 <0.001
4/24/96 <0.001 <0.001 <0.001 <0.001
1/22/97 0.001 <0.001 <0.001 <0.001
8/11/97 <0.001 <0.001 < 0.001 0.001
MW-7 11/15/95 0.465 <0.001 0.205 0.163
1/17/96 1.130 0.003 0.476 0.365
4/24/96 0.585 <0.002 0.251 0.013
1/22/97 0.896 <0.005 0.240 0.330
8/11/97 0.317 0.020 0.155 0.049
WQCC Standards 0.010 0.75 0.75 0.62

Analyses performed by Trace Analysis, Inc., Lubbock, Texas.
All samples analyzed for BTEX using EPA Method 8020 except for samples obtained on May 16, 1995 (EPA Method 8240).
Values listed in boldface type indicate concentrations exceed New Mexico Water Quality Control Commission (WQCC) standards.

[Monitoring wells MW-1 and MW-5 (after May 16, 1995) were not sampled (due to presence of phase-separated hydrocarbons).

* BTEX cross-contamination occurred on samples obtained from monitoring wells MW-2 and MW-4 during the November 15, 1995 sampling event.
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Fluoride concentrations during the annual sampling event remain near or slightly above the WQCC
standard of 1.6 mg/l as compared to the initial sampling event in May 1995. Since fluoride is not a
constituent for the gas processing activities on site , its presence is likely due to natural conditions as it is a
common natural occurrence in groundwater (USGS Water-Supply Paper 2254, 1989, pgs.120-123,

TDS concentrations continue to be exceeded only in monitoring well MW-2. Based on the extensive oil
and gas production in the area and the upgradient location of MW-2, the ¢levated TDS levels probably

originated from an upgradient, off-site source or are an insignificant aberration from background levels.
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Table 4
Summary of Metal Analytical Results
Monument Booster Station
WQCC
MW-1 | Mw-1D | Mw-2 | Mw-3 MW-4 | MW-s MW-6 MW-7 Standards
Constituent Date (mg/1) (mg/l) (mg/1) (mg/1) (mg/1) (mg/l) (mg/1) (mg/1) (mg/1)
. 05-1696 | 055 134 13.10 0.88 8.04 0.24 ™ e 5
Al Al
e G 04-24-96 NA 0.2 <02 <02 <0.2 NA 0.2 03
08-11-97 NA <02 0.32 <02 <02 NA 0.23 <02
; 05-1696 | <0.1 <0.1 <0.1 <0.1 <01 <0.1 == = 0.1
A A
e 0 04-24-96 NA <0.012 0.011 0.019 0.008 NA 0.238 0.004
08-11-97 NA <0.1 <0.1 <0.1 <0.1 NA <0.1 <0.1
: 05-1696 | 0.13 0.12 0.08 0.05 0.10 0.14 e = 1
Ba
s (Faj 04-24-96 NA <02 <02 <02 <02 NA 0.2 03
08-11-97 NA <0.2 <0).2 <0.2 <0.2 NA <0.2 <0.2
05-16-96 | 0:85 0.22 0.37 0.09 0.14 0.39 . = 0.75
Boron (B -
ron (B) 04-24-96 NA 0.11 0.38 <0.03 0.06 NA 0.22 0.6
08-11-97 NA <02 <02 <02 <02 NA 0.79 <02
: 05-1696 | 0.01 <001 0.01 <0.01 <001 <0.01 - = 0.01
d cd
Chdimium iCa) 04-24-96 NA <0.02 <0.02 <0.02 <0.02 NA <0.02 <0.02
08-11-97 NA <0002 | <0002 | <0002 | <0.002 NA <0.002 <0.002
05-16-96 | <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 = o5 0.05
Sebalt (Ca) 04-24-96 NA <0.03 0.03 <0.03 <0.03 NA <0.03 <0.0
08-11-97 NA <0.02 <0.02 <0.02 <0.02 NA <0.02 <0.02
05-1696 | <005 <0.05 <0.05 <0.05 <0.05 <0.05 - -1 1
C
Coppes (Ca) 04-24-96 NA <0.02 <0.02 <0.02 <0.02 NA <0.02 <0.02
08-11-97 NA 0.15 0.20 0.26 0.22 NA 0.22 0.18
: 05-1696 | 001 <001 0.02 0.01 0.02 0.02 = = 0.05
h C
AR, ) 04-24-96 NA <0.05 0.06 <0.05 <0.05 NA 0.06 <0.05
08-11-97 NA <0.05 NA <0.05 <0.05 NA <0.05 <0.05
. 05-16-96 | 2558 4.6 5.82 0.53 168 1.75 = - 1
04-24-96 NA 0.06 0.07 0.17 0.08 NA 0.15 <0.03
08-11-97 NA 0.28 0.24 0.14 0.08 NA 0.21 0.43
Lead (5) 05-1696 | <0.1 <0.1 <01 <0.1 <0.1 <0.1 B = 0.05
04-24-96 NA <0001 0005 | <0001 | <0001 NA <0.001 <0.001
08-11-97 NA <0005 | <0005 | <0.005 | <0005 NA <0.005 <0.005
05-16-9 | 1067 0.31 0.12 0.08 011 0.58 - - 0.2
Mangancse (Mn) 04-24-96 NA 0.37 <0.01 <0.01 <0.01 NA 0.28 0.38
08-11-97 NA 0.35 <0.01 <0.01 <().01 NA 0.30 0.37




Table 4 (continued)
Summary of Metal Analytical Results
Monument Booster Station
WQCC
MW-1 MW-1D MW-2 MW-3 Mw-4 | MW-5 MW-6 MW-7 Standards
Constituent Date (mg/l) (mg/l) (mg/) (mg/l) (mg/l) (mg/) (mg/l) (mg/l) (mg/)
Mercury (Hg) 05-16-96 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - 0.002
04-24-96 NA <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001
08-11-97 NA <0.001 <0.001 <0.001 <0.001 NA <0.001 <0.001
05-16-96 0.07 0.09 0.05 0.07 0.07 0.07 -- --- 1
Molybdenum (Mo) 042496 | NA <0.1 <0.1 <0.1 <0.1 NA <0.1 <0.1
08-11-97 NA <0.1 <0.1 <0.1 <0.1 NA <0.1 <0.1
Nickel (Ni) 05-16-96 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 --- -- 0.2
04~24-96 NA <0.2 <0.2 <0.2 <0.2 NA <0.2 <0.2
08-11-97 NA <0.2 <0.2 <0.2 <0.2 NA <0.2 <0.2
. 05-16-96 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 --- - 0.05
Selenium (Se) 04-24-96 | NA <0.05 <005 | <005 | <005 NA <0.05 <0.05
08-11-97 NA <0.01 0.018 0.015 0.024 NA 0.027 <0.01
Silver (Ag) 05-16-96 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - 0.05
04-24-96 NA <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
08-11-97 NA <0.01 <0.01 <0.01 <0.01 NA <0.01 <0.01
Zinc (Zn) 05-16-96 0.03 0.06 0.05 0.04 0.05 0.04 ' - - 10
04-24-96 NA <0.02 <0.02 0.03 <0.02 NA- <0.02 <0.02
08-11-97 NA 0.07 0.18 0.04 0.23 NA 0.12 0.06
Analyses performed by Trace Analysis, Inc. using EPA Methods 200.7, 239.2, 270.2, and 272.2
New Mexico Water Quality Control Commission (WQCC) Standards are listed as specified in Regulation 3-103.
Bold values indicate concentrations exceed WQCC groundwater standards.
NA Indicates monitoring well was not sampled (due to presence of free product).
-—-- Indicates monitoring well was installed after this sampling date.
Samples were not filtered on 05-17-95, therefore results indicate total (dissolved and undissolved) metal concentrations.
Samples were filtered with a 45 mm element on 04-24-96, therefore results indicate dissolved metal concentrations.
Dissolved oxygen readings measured using a YSI Model 51B or comparable model dissolved oxygen meter.




Summary of Major Cation and Anion Analytical Results

Table 5

Monument Booster Station

wQce
Constituent Date MW-1 MW-1D MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 Standards
(mg/1) (mg/l) (mg/) (mg/l) (mg/1) (mg/1) (mg/1) (mg/l) (mg/1)
: ) 051695 | NA 634 1,478 516 716 692 — —
Total Dissolved Solids (TDS . 1,000
otal Dissolved Solids (TDS) 042496 | NA 702 1,318 508 759 NA 929 828
08-11:97 | NA 770 1,100 670 800 NA 810 860
) 05-1695 | 128 123 315 99.7 160 122 — —
Calcium (C NS
alcium (Ca) 042496 | NA 125 246 103 149 NA 174 109
08-1197 | NA 120 170 100 140 NA 150 100
. 05-16-95 NA 18 1.1 1.8 12 14 = —
16
Fluoride (F) 04-24-96 NA 16 1.1 1.5 1.1 NA 0.9 18
08-11:97 | Na 1.9 1.3 1.5 1.1 NA 0.85 1.8
: 05-16-95 16 46.2 72.0 25.0 372 52.9 — —
Magnesium (Mg) 04-24-96 NA 31.8 51.5 236 316 NA 372 473 NS
081197 | NA 29 35 2 29 NA 33 44
: 05-16:95 | 14.5 791 1545 761 82.5 110.7 — -
Sodium (Na) 04-24-96 NA 78.8 166 75.8 85.8 NA 113 178 NS
08-11-97 | NA 69 120 69 80 NA 110 120
: 05-16-95 NA 333 197 166 277 532 - —
Bicarbonate (HCO) 04-24-96 NA 297 222 286 288 NA 484 52 NS
08-11-97 | NA 260 190 200 310 NA 500 410
) 05-16-95 NA 77 812 188 152 80 — —
Chloride (CI) 04-24-96 NA 124 314 134 167 NA 186 143 250
08-11:97 | NA 180 200 140 140 NA 160 180
) 05-16-95 NA 137 7.42 5.62 3.69 0.56 — —
Nitrate (NO>-N) 042496 | NA <0.1 0.3 03 0.1 NA <0.1 <01 100
08-1197 | NA <1.0 9 9.4 <10 NA <1.0 <1.0
05-16-95 NA 174 509 115 136 67 — —
Sulfate (S04) 042496 | NA 169 443 95 115 NA 70 149 600
08-11-:97 | NA 110 290 75 96 NA 37 76

Analyses performed by Trace Analysis, Inc. using EPA Methods 160.1, 200.7, 340.2, 375.4, 353.3, 4500 C1-B, and 310.1
New Mexico Water Quality Control Commission (WQCC) Standards are listed as specified in Regulation 3-103.

--- Indicates monitoring well was installed after this sampling date.

NA Indicates monitoring well was not sampled (due to presence of free product).
NS Indicates no standard established or applicable.

Values in boldface type indicate concentrations exceed WQCC groundwater standards.
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6.0 Intrinsic Bioremediation Assessment

Electron acceptors can be used by in situ microorganisms to achieve significant hydrocarbon degradation,
therefore our suite of analytes included dissolved oxygen, (DO), sulfate (SO.) and nitrate as nitrogen(NO;).
Electron acceptor results (biological parameters) are summarized in Table 6. Changes in dissolved oxygen,
nitrate and sulfate concentrations with time are depicted in Figures 5, 6, and 7, respectively.

Hydrocarbon-impacted wells: (MW-1D and MW-7) are compared against non-impacted wells (MW-2,
MW-3, MW-4, and MW-6) to observe whether or not significant differences are observed in electron
acceptor concentrations that may be related to subsurface biodegradation. The following trends in the

electron acceptor data are observed:

e An overall decrease in nitrate and sulfate concentrations since May 1995 is evident in all of the
monitoring wells which may indicate the use of these receptors by micro-organisms in the

course of hydrocarbon degradation.

e  Generally, dissolved oxygen levels have been lower within the hydrocarbon-impacted plume
area compared to the downgradient and upgradient wells indicating active aerobic
biodegradation conditions.

¢ Dissolved oxygen concentrations have increased significantly during the January 22, 1997 and
August 11, 1997 sampling events compared to previous sampling events.

Since the determination of the presence of an adequate population of total acrobic bacteria and hydrocarbon
degrading bacteria has been made, continued monitoring of bacteria populations is not being conducted.
This change in procedure was discussed with and approved by Bill Olson (OCD) on February 12, 1997
(personal communication with Gilbert Van Deventer, BDM).
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Table 6

Summary of Biological Parameter Results

Monument Booster Station

Monitoring Sampling Dissolved Oxygen| Nitrate - NO; Sulfate - SO,
Well Date (mg/L) (mg/L) (mg/L)

MW-1D 5/16/95 1.05 1.37 174
11/15/95 1.26 <0.01 119

1/18/96 438 0.6 168

4/24/96 2.6 <0.1 169

1/22/97 7.0 <0.1 83

8/11/97 3.6 <0.1 110

MW-2 5/16/95 6.48 742 509
11/15/95 6.13 NA NA

1/18/96 6.2 NA NA

4/24/96 1.5 0.3 443

1/22/97 9.0 2.1 310

8/11/97 7.6 9.0 290

MW-3 5/16/95 6.85 5.62 115
11/15/95 1.29 NA NA

1/18/96 49 NA NA

4/24/96 1.0 0.3 95

1/22/97 8.75 2.7 76

8/11/97 9.20 94 75

MW-4 5/16/95 485 3.69 136
11/15/95 1.30 NA NA

1/18/96 40 NA NA

4/24/96 1.9 0.1 115

1/22/97 9.0 <0.1 100

8/11/97 3.5 <0.1 96

MW-6 11/16/95 5.40 0.06 233
1/18/96 4.1 <0.05 93

4/24/96 1.7 <0.1 70

1/22/97 11.0 <0.1 37

8/11/97 37 <0.1 37
MW-7 11/15/95 1.6 5.00 418
1/18/96 4.8 6.54 180
4/24/96 2.1 0.2 149

1/22/97 13.2 <0.1 25

8/11/97 3.0 <0.1 76

|Analyses performed by Trace Analysis, Inc., Lubbock, Texas.

Dissolved oxygen (DO) readings obtained with ICM Model 31250 and YSI Mode! 51B DO meters.
Monitoring wells MW-6 and MW-7 installed on November 15, 1995.




Figure 5
Dissolved Oxygen Concentrations Versus Time
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Figure 6
Nitrate Concentrations Versus Time
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Figure 7
Sulfate Concentration Versus Time
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7.0 Remediation System Performance

The remediation system at the Monument Booster Station consists of two Xitech pneumatic product
recovery systems. The product recovery pumps were installed in monitoring wells MW-1 and MW-5 on
January 31, 1997 to replace the hand bailing and gravity siphoning techniques used previously. As of
August 11, 1997, a total of approximately 73 gallons of free product (condensate) have been removed from
monitoring wells MW-1 and MW-5. Product recovery volumes are listed in Table 7.

.O..........QQQ..“Q..OOOCO.C....O...Q...O..C.O

Table 7
Product Recovery Volumes
GPM - Monument Booster Station
Cumulative
Product Product Product
Recovery Recovered Recovered
Date Method (Gallons) (Gallons)
7/24/95 Bail 10 10
7/25/95 SWAP 1 11
7/27/95 SWAP 1 12
3/8/96 Pump 12 24
1/27/97 Pump 4 28
1/31/97 Pump 2 30
2/7/97 Pump 2 32
2/19/97 Pump 10 42
8/11/97 Pump 23 65
2/7/97 Pump 2 2
2/19/97 Pump 0 2
8/11/97 Pump 6 3
Total Volume of Product Recovered On Site: 73
Product recovery methods used:
Bail: Hand bailing using PVC bailer
SWAP: Gravity siphon demonstration
Pump: Xitech ADJ 1000 Smart Skimmer (Product Recovery System)
oduct thicknesses in monitoring wells MW-1 and MW-5 are currently < 0.01 feet.

Page 26 of 28



.0'0...‘.....‘...Q‘.Q....OOQ....0.

1997 Annual Sampling and Monitoring Report
GPM - Monument Booster Station

8.0
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Conclusions

Conclusions relevant to groundwater conditions and the remediation performance at the Monument Booster
Station are presented below.

A benzene concentration of 0.317 mg/l in MW-7 was the only occurrence in which WQCC
standards were exceeded.

Benzene concentrations in MW-7 fluctuate over time but have declined from a high of 1.130 mg/l on
January 17, 1996 to a concentration of 0.317 mg/l on August 11, 1997.

Based on the results of the metal analyses during the annual sampling event, the groundwater
in the site area is not adversely affected or impacted with dissolved metals.

As of August 11, 1997, a total of approximately 73 gallons of free product (condensate) have been
removed from monitoring wells MW-1 and MW-5 using a combination of gravity siphoning, hand

bailing and pneumatic pump recovery methods.

Since the installation of the pneumatic product recovery system in monitoring wells MW-1 and
MW-5 on January 31, 1997, free product thicknesses have been maintained at less than 0.01 feet.

The dissolved-phase hydrocarbons in groundwater are contained within the boundaries of the
The fact that there has been no increase of BTEX concentrations over detection limits in
downgradient monitoring wells MW-3, MW-4 and MW-6 is strong evidence that natural attenuation
processes have kept the plume from migrating

Continued semi-annual monitoring is necessary to demonstrate that the plume is maintaining a
steady state or receding condition and to evaluate the effectiveness of intrinsic bioremediation in
limiting the migration or elimination of the dissolved hydrocarbon plume.
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9.0 Recommendations

The following recommendations are proposed for the remediation system and monitoring operations at the
Monument Booster Station.

e Continue free product recovery operations since the present system has been effective in
recovering free product from MW-1 and MW-5.

e Continue the sampling and monitoring program on a semi-annual basis. The next sampling
event is scheduled during the first quarter of 1998.

e Since the groundwater is not adversely impacted with inorganic constituents, as reported
throughout the previous two years, analysis of dissolved metals and major ions is an
unnecessary expense. Further analysis of the WQCC metals and major ions should be
discontinued with the exception of manganese, chloride, sulfate, nitrate, fluoride and TDS.
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:CEANALYSIS INC

6701 Aberdeen Avenue ; Lubbock1bxas79424 ' 8060794-1296 FAX 806¢7941298
: ALYTICAL RESULTS.FO : ‘

BDM International -

Attention Gil VanDeVenter _Lab.Receiving # : 9708000228
g:t:'Recfep g§13}337 415 W. Wall, Suite 1818 - Sampling Date: 8/12/97 :
) Midland - TX 79701 . Sample Condition: Intact and Cool

Project: N/A
Proj Name: GPM Monument Booster
Proj Loc: N/A

Sample Received By: JH

: ‘ ETHYL- - M,P,O TOTAL
TA# Field Code 'MATRIX _ BENZENE TOLUENE BENZENE  XYLENE BTEX
‘ ' (mg/L) (mg/L) - (mg/L) " (mg/L) (mg/L)
T79483 MW-6 . Water <0.001 <0.001 ° <0.001 - 0.001 0.001
T79484 MW-3 . Water <0.001 <0.001 ' <0.001 <0.001 <0.001
T 79485 MW-4 Water 0.001 <0.001 <0.001  <0.001 0.001
T79486 MW-2 Water <0.001 <0.001 1<0.001 <0.001 <0.001
T 79487 MW-7 Water 0.317 0.020 0.155 0.049 0.541
T 79488 MW-1d Water <0.001 <0.001 <0.001 <0.001 <0.001 .
T79489 MW-7d Water 0.279 <0.005 . 0.148 0.021 0.448
Method Blank i , <0.001 <0.001° :.:<0.001  <0.001
Reporting Limit - ©0.001 0.001 . 0.001 0.001
QC ‘ 0.099 0.101 ~ . 0.100 0.314
RPD ' 0 S 1
% Extraction Accuracy : 98 .102 100 107
$ Instrument Accuracy i 99 101 100 105
TEST PREP PREP -ANALYSIS - ., ANALYSIS CHEMIST" QC: SPIKE:
METHOD DATE . METHOD .. . COMPLETED - . “,- " - (mg/L) (mg/L)
BTEX EPA 5030 8/18/97 " EPA 602 - . ..8/18/97 AGY 0.100 ea 0.lea

Jéié%ﬁ?

Director, yff Blair Leftwich Date




: CEANALsts Il

_ 6701 Aberdeen Avenue Lubbock, Texas 79424 806-79401296 ; '-FAX.806°79401298
September 02, 1997 i ANALYTICAL RESULTS FOR ‘ o < Prep Date: 08/14/97
Receiving Date: 08/13/97 : BDM T EA ' Analysis Date: 08/18/97"
Sample Type: Water . ~ Attention: Gil Van Deventer . Sampling Date: 08/11/97
Charge Code No.: 2398/4L . 415West Wall, Sunte 1818 Sample Condition: Intact & Cool
Project Location: NA _ ‘ Mndland TX 79701 " ‘ e Sample Received by: JH :
COC# 13178 g : . P DISSOLVED METALS 3 Pro;ect GREM - Monument Boostern
: : 'Ca | Mgr Na. " Hg ‘As =5- Cruv Ag-.. . Ba' ' Al Cu ::i'Fe’
TA# FIELD CODE _ (mgiL) (mglL) (mgIL) (mglL)" - B (mglL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL) (mgIL)
T79483 9708111315 MW-6 : 150 33 110 7 <0.001 . <0.10: - - <020 ..0.23 022 " :0.
: T79484 9708111330 MW-3 100 22 . 69. - <0.001 - <010 <020 -<0.20 026 .
| T79485 9708111415 MW-4 140 29 ‘80 .~ <0.001." <0.10 “'<0.20 <020 022
T79486 9708111635 MW-2 170 35 120 | <0.001 <0.10" '.<0.20 0.32 0.20 .
T79487 9708111600 MW-7 100 44 - 120 .. <0.001 - .<0.10 - | .<0.20- <0.20 0.18 :,0.
T79488 9708111300 MW-1d 120 29 69 . -.<0.001- -:_$0.10- .'<0.20. <020 0.15. 0.
QC Quality Control Y 47 48 00042 53 L 584 ;. 6.2 52 .5
REPORTING LIMIT 0.01 0.01 +040 .. 0.001 o . 10,20 ©0.20- 002 0.
RPD 2 3 3 217 1- - 8 0 R
% Extraction Accuracy - %4 .86, 101 85 . 81 86 109‘ o
% Instrument Accuracy . 101 94 - ‘95' ’. ) 83 103 . 103 u101
Mn Mo Ni  -Zn B : ‘Be v Hu
T {mg/L) (mg/L) (mg/L) (mglL)_ (mglL) ' ' (miL) (mlL) Jgngu (mgiL) ! (mg/L)
T79483 9708111315 MW-6 030 . .<0.10 . <020 ..0.12 10,027 - %:<0,005..-<0.02 77 <0.01' . <0.05, 1%<1,0
T79484 9708111330 MW-3 = <0.01 - <0.10 . = .<0.20 - __’~0 04° £1.<0.01 '<0.05"

T79485 9708111415 MW-4 ' <0.01 » <0.10 : '<0.20 - -0.23, . %
T79486 9708111535 MW-2 -~ <0.01 <0.10 - <020  0.18 "'
T79487 9708111600 MW-7  0.37  <0.10 <0.20 . 0.06
T79488 9708111300 MW-1d 0.35 <0.10 <020  0.07
QcC Quality Control 51 - 6.1 5.0 b2 .6
. REPORTING LIMIT ~ 001 :010 . 020.7 002" .

f,-f;;'<o.o1 © <0.05 .
' <0.01 <0.05 '/<1o
1 <0.01 <005 '<1.0:
- <0.01 <0.05 '\<1.0
o BA 52 149
0.0 005 ik 10

RPD 1 0 - -0 ,11;15-— 1 2
% Extraction Accuracy 95 96 89 917 101 91
% Instrument Accuracy - 101 101 - 100 103 -;,;

20102 101 5%
METHODS: EPA SW 846-3005, 6010B, 7470. : ‘ ; : !
CHEMIST: Ca, Mg, Na, As, Cr, Ag, Ba, Al, Cu, Fe Mn, Mo Ni, Zn B Se Cd Pb Co, U RR
TOTAL METALS SPIKE: 100 mg/L Ca, Mg, Na; 0.005 mg/L Hg, 2 0 mg/L Ah Cry,
Be, V, U; 0.4 mg/L Ag; 1.0 mg/L Cu, B. - : TEET
TOTAL METALS QC: 50 mg/L Ca, Mg, Na; 0, 005 mg/L Hg. 5 0 mgIL As,.Cr,
Co, Be, V, U; 10mgILAg :w, e :

o "'...4..

Director, Dr. Blalr Leftwich

"-..300.‘79%.0..’..‘00 CO..QO.Q...CQ..00‘@.0'.000"‘0..‘.0
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RACEANALYSIS, INC

6701 Aberdeen Avenue - Lubbock, Texas 79424 -~ 80697941296 - - FAXB806#734¢1298
. ANALYTICAL RESULTS FOR ST
BDM :
Attention: Gil Van Deventer ' T -

August 27, 1997 , 415 West Wall, Suite 1818 . . .-Prep Date: 08/14/97
Receiving Date: 08/13/97 o Midiand, TX 79701 ... - ~..Analysis Date: 08/14/97 g
Sample Type: Water : : IR . ./ Sampling Date: 08/11/97 T
Charge Code No.: 2398/4L L . - . - Sample Condition: intact & Cool Do
Project Location: NA . , ; . .. Sample Received by: JH e
COCi#t 13178 . _ 4 . .. Project: GPM - Monument Booster - ;" B

| - - : Cew T ALKALINITY "

CHLORIDE NITRATE-N SULFATE FLUORIDE ':. TDS ~ “(mg/LasCaCo3) . .

TA# FIELD CODE (mgiL) (mglL) (mgiL) (mgiL) . " (mglt) - Hco3 coz .
T79483 9708111315 MW-6 160 <10 = - 37 . 500 <10 .. . ..
T79484 9708111330 MW-3 140 94 .75 . 200 <1.0 oA
T79485 9708111415 MW-4 140 <10 96 1.1 L3100 <10 B f L
T79486 9708111430 MW-2 - 200 9.0 o 290 . 1.3 180 <1.0 ! “
T79487 9708111535 MW-7 ' 180 <10 76 18" _ 410 <1.0 I R S
T79488 9708111600 MW-1d 180 <1.0 110 1.9 770 .. 260 <10 R
QC Quality Control 24 10 : 25 1.1 ' T S
RPD 4 o2 T e e
% Extraction Accuracy .97 ‘1000 - 1020 - 990
% Instrument Accuracy 95 S99 . 1017 1060
REPORTING LIMIT 10. 10 . 10 {_p_,,1;"-"'
METHODS: EPA 300.0, 340.2, 160.1, 310 1. ' R '
CHEMIST: CHLORIDE/NITRATE-N/SULFATE: RC FLUORIDEITDSIALKALlNITY JS prie
CHLORIDE SPIKE: 25 mg/L CHLORIDE. A - .CHLORIDE Qc: ?24 mglL CHLORIDE‘v
NITRATE-N SPIKE: 10 mg/L NITRATE-N_; ' ‘ v " NITRATE-N QC 10.mg/L NITRATE- ,
SULFATE SPIKE: 25 mg/L SULFATE. . . o ' SULFATE QcC: :25.mg/L SULFATE
FLUORIDE SPIKE: 0.5 mg/L FLUORIDE» : o FLUORIDE QC _1'0%,mg/L FLUORID

Director, Dr. Blair Leftwich

'




0.0.0‘0"“.00.UOOOO'CQ0.0‘.000"0.0.0..0‘.00.00000000.’0.”
N54%? -89

R

" | 13178
Suite 1818

Midland, TX 79701
(915) 682-0008

£ (015 dap.coze Chain of Custody

Date. 8= {2 -9 7  page [';SAOI &
: _ o "
Lab Name Traes AMI\,; £ Ine Analysis Request é‘
Address _bG7?0 !____nbscdnaq______ ]
Lobbock, > 294 1Y . H R ,
- -y ¥ o . )
Telephone _Q0D_172 -129b 3 $Bl, |} PN T e
2lg |2 ESleol8e s B E2 = | & E 1§ ;
Samplers (SIGNATURES) 8|5 |5 |8 |2%|28(32|08]5 | 3| ol88|a| (B |2 RERE S g 8
‘ 8212 13,15, 1528/83)38)558/58 85854/ 5 | o228 g 2 o) B) 288 5
A L 58(88148|88|28|20|80|55(05I88|58|28|2 |<5lza/28 2| 5| 2|38 |88 « Q2
> d o8 ES 52 ﬁg 3 Eg 3% T“;E 2% xgia8) 3 5.‘5 5% E.J ] £ g © 8 gg g
Sample Number Matrix Location $e|SglE2|85|2F|28|a8 CEidr|es[R2|R |R2|g2|dE & | 8| & 8|5 |68 F
970811 1315 |Water | pw-b 17 e ]
a92pBI111330 | Upde, |M=3 o

920810 [41S | Wtz | M-
9708// /‘;_EO Wade | MW-T
ﬁZQB_UJ_§95ﬁ Water | M= -
47081 [60D lWats Mw-lf
42081) 1300 | ate | Mi/-74d

ANANANIN

&
|

C KR KR ‘\ Hetuls T

S
PN AW

N
N

A S W R
|
PRIR TR IR R Gt o e

JE S

L N A4 L

Project Information Sample Receipt Relingfished By of 1{ Relinquished By "|Relinquished By 3
. / é 7@ (% s
Prolect GOW- Vonyment By taf 1012 No- of Containers 2> oy o Ggnanore) Fmalisgame " T 5
Project Director g, \J.. - Dy yente,| Chain of Custody Seals VALt Voan Doventor 8129 B —
Charge Code No. 9 313 /¢4 Rec'd Good Condition/Cold |~ f |(Printed Nanz)h . W S A(;:z; (Date) |(Printed Name) (Date)
Shipping ID. No. T Conforms to Record v “;Eﬂompgn;)'“‘ vieMmedlal 20024 (Com C Ny
Lab No. Received By . | Received By Received By (Laboratory) ] 3.
Via: T T o oo e o e haniialieid Ittt cmm %?MA N e
L4 . (Signature) (Time) | (Signature) (Time) (S, ure . Time)
Specia Ingjructions/Comments: % T-ful dyssolved metals U AL Ra ) S S oo, __fa H@Vd( Il v-_,/o__'ﬂd,_ﬁ
B- C A C“ C—U\ co F Pb M- H M‘ 3 (Printed Name {Date) | {Printed Nam (Date)} | (Printed Name) ’ (Date i
(:' ‘1" S Yol vy re, y Min,9, Wio, N\, _ . R e ,_TY\/D/{L )4’\/[[;&{\/\3 15y }
5 * ‘ St e e > _l;) . |(Comany) Company) (Laboratory)

Distribution: White, Canary-Laboratory » Pink, BD|

%\044\09(144(9« ANl ~7 992 R :Lfcnu.
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BDM International, Inc. '
415 West Wall 13178 4
Suite 1818 '
Midland, TX 79701
(915) 682-0008 C H C d
FAX: (915) 682-0028 hal n Of u Sto y
. A
. o o - Date_ B~ 12 ¢} Page_ _/ _ot__7/
H ~S
Lab Name _Treu  Aaclii fne Analysis Request X
Address _Gt701 Aue dec. ] _ [
L VLL;(‘_ T~ '/'?’*f LY g @ ur g
o 2 3 . 2 ~ X
Telephone _3uD 173 -1296 g eal, 1B l5 18| -| |38 : iy £
2lg |8 2clte|Se|f. 05 | 8 |8 c s Els =z | Y 5
’ g E % 8 k3 ﬂ a% 8 g Q § o a 2 (% 3 0 'Es = @ ‘_.\! gg ) o = 8
Samplers (SUIATIRTS) HERERIMEL LIS IR TE R I E T I I I R Pl el B
bie. A R PR R s R P E R A R A AR R IPC AP IS
< Swl® ° 3 o] E B = = 51835 o 5 S = g 2E
Sample Number Matrix Location $2|88|22 (885220 83| 88|50 F2|E8|ce o o283 2| 5| 81538 |84 Zh 5 2
9720811 1315 |wader | piv-b v __4_,/“/_ >
9208111550 | Uade. | Ml=3 S/ - S N V2RV 3
‘} 7 (:7(5,’// I"” L; (/‘/l ﬁfv Mw— L/ J — _ _ B ,ﬂ_‘ﬁ_l__;/___;z -]
2 '/
1708111939 | Wade, | MW-T Y O T O Y O B O O O T S I 7 ) I -
535 . . -
| 4708111595 Watre | Mi=7 vl | I O O O O N O O I B9 ' VA O ¥
. 3
170800 1600 | Wakee | _Mi-14 | | _ R v
\. i A
G208 0 1500 | Uede | Mw=2d ||| Delicp e fof_Mb=TT L 2
Project Information Sample Receipt He""ﬂ‘?S*U é é > - | Relinquished By 2.|Relinquished By 3
- Iy, fl >
Project GPM- Woayment Bootte ) Total No. of Containers ,g,,';,u,T)”—*‘ T (Time)| Signature) —malSanaiaar T T T T T ey
Project Director ¢ \J . . D¢ yeadp | Ch Cham of Custody Seals 6t Van Pesente.  F- A o
o (Pn-n;adNams o . (Date) | (Printed Name) {Date) |(Printed Name) (Date)
Charge Cods No. 2_3 43 1 G4 Rec'd Good Condmon/Cold } 5 (
g e BOM € nvirvama y/ Croted L _w b S
Shipping ID. No. Conforms to Record | .. __]Company) (Company) #  lCompany)
(,) 0 / 7 (' /L 7 73 7 Lab No. Received By 1. 1Received By 2.|Received By (Laboratory) 3.
V|a é VeéLL‘ DJhI( 2 ;i}jh&[) (‘S_lér;a_tu;e_) o T -(fiﬁ{e) (“S‘ig'ﬁal.ur(;)_— T T ”TT;a) (Si;nal;re) ‘ _(f;,}]é)
Special InstructionS/Comments: w o+l chosolved weeday AV R, L 0 e TR T T - R :
C ( {Pnnted Name) (Date) | (Printed Name) (Date) | (Printed Name) (Date) |
Ba. 9,048,060, 00, C Fe Pb Mn Hy Mo N, nesters |
- pl £ f le’d 1~ Lo .L . {Company) ~ T " }(Company) Tt T (Laboratory) I o —

07. \l Distribution: White, Canary-Laboratory » Pink, BDM




..G..CO‘C....Q.QQ‘.O..‘..‘.0‘00.0...00.0....000....O‘.‘

806079401296 ' FAXB06*7941298

i

BDMIINTERNATIONAL, “INC. Prep Date: 01/24/97

' oz GLl VanDeventer BRnalysis Date: 01/24/97

. ‘ 415 WLl Wall,.SuLte 1818 Sampling Date: 01/22/97

L , ‘Sample Type: Water: T Sample Condition: I & C

S ;;vﬂﬁ< -‘Charge Code No: P/2398/1 Coan e A ‘Sample Received by: JH
’ .-E Project Location: Monument ooster Station. '.h_ S ' Project Name: GPM

s coc# 10291 iy : T ' .

;January 2771997
"1 ‘Receiving Date?..

. ETHYL~- M,P,0 TOTAL
TOLUENE ' BENZENE  XYLENE  BTEX
{(mg/L) }vﬂ(mg/L) (mg/L) (mg/L)

TA# " FIELD;CODE

| T66166 9701221530, MW=2. .- . - .. . - <0,001 <0.001 _ <0.001  <0.001 <0.001
,.T66167 9701221610 R T ;

' <0.001 '<0.001 , <0.001 <0.001 <0.001
% 166168 ' '9701221700 ~0.002 '<0.001 © <0.001  <0.001  0.002
. 1 P66169 . 9701221730 - 0.001 <0.001 ° <0.001  <0.001  0.001
: © 1 T66170 . 9701221800 0.001 <0.001 0.001  <0.001  0.002
- . 4 T66171 9701221830 0.896  <0.005  0.240 0.330  1.47
Y T66172 ' 9701221855%.% , . T 04911 <0.005 © 0.219 0.350 1.48
7 T66173 97012219oo$»~rr1p Blank =  <0.001 <0.001 <0.001  <0.001 <0.001
' QC Quality Control - - . . . 0.097 0.098  0.099 0.301
'; Reporting Limit R .1 0.001 © 0.001!  0.001 0.001
i R | g _
& RPD L I-,_._,‘ . ‘ ’ 1. 1! 0 1
% Extraction Accuracy 133.713 S , 104 , 105 106 106
% Instrument Accuracy - @ . - e . 98 99 100

. . METHODS: EPA SW 846-5030, 8020.
'+ 'CHEMIST: RW L

o BTEX SPIKE AND Qc.f o 100 mg/L BTEX.

‘ T , /- A1-77

S Director, Dr.:. Blair Leftwich.. }P:»' ' : : Date
Director, Dry BfucéchDonellu,u Bl : b ‘

3 . .
oo - . . P T
k t e e I "

‘:"x
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6701 Aberdeen Avenue

Lubbock, Texas 79424

8067341296

FAX 80697941298
ANALYTICAL RESULTS FOR
BDM INTERNATIONAL. INC.
Attention: Gil Vandeventer
505 Marquette NW, Suite 1100
Albuquerque, NM 87102

Prep Date: 01/23/97

Analysis Date: 01/23/97
Sampling Date: 01/23/97
Sample Condition: Intact & Cool
Sample Received by: JH
Project: GPM

January 28, 1997

Receiving Date: 01/23/97

Sample Type: Water

Charge Code No: P/2398/11

Project Location: Monument Booster Station

NITRATE-N SULFATE
Ta# FIELD CODE (mg/L) (mg/L)
T66166  — - - - - 9701221530 MW-2 2.1 - 310 -
T66167 9701221610 MW-3 2.7 76 -
T66168 9701221700 MW-4 . <1.0 100
T66169 . ..9701221730 Mw-6 <1.0 37 .
T66170 - o "9701221800 ~MW-1d <1.0 83 -
T66171 .. o © 9701221830  MW-7 <1.0 18

QC Gyh .t 7.7 :Quality Control - . . 9. 25 "o

1.0 1.0

ST T LT . ' 5 - o

raction Accuracy o : -103 103 °

% Instrument Accuracy 100 o100

CHEMIST: ‘'MS .~ . AR
 NITRATE-N SPIKE: 200 mg/L Nitrate-N.
_ - 'NITRATE-N QC: 10 mg/L Nitrate-N. ~
.. . SULFATE SPIKE:- 500 mg/L Sulfate.
:-SULFATE QC: 25 mg/L Sulfate.

Director, Dr. Blair Leftwich
v ... Director, Dr. Bruce McDonell

ACEANALYSIS, INC

“  Alaboratory for Advanced Environmental Research and Analysis
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L % y/A{uquerque L1 Mid Atlantic Region U NASA-WSTF N' 1 0 2 g 1
in 505 Marquette NW, Ste. 1100 4221 Farbes Blvd., Ste. 240 PO Drawer MM
Environmental Science Albuquerque, NM 87102 L.anham, MD 20706-4325 Las Cruces, NM 88004 H
__and Enginesring (505) 842-0001 (301) 459-9677 (505) 524-5353 Chal N Of CustOdy
A BOM International Company FAX: (505) 842-0595 FAX: (301) 459-3064 FAX: (505) 524-5315
—_ : e B o . ) 1
Date___ //lél (’7 { _ Page. _\“___N_Ot[__m___
Lab Name TRACE ANALYSIS Analysis Request
Address 6701 _ABERDEENE AVENUE .
LUBBOCK TX 79424 . , L
Telephone _(806) _794-1296 i sl (€18 8] o |28 5
e 2 E2 Eo 8@l ol - &2 . & £ & N 5
— -] 8lgyie |m |29|33|ag|08| MEAE-¥ 5 =3 O - T o
Samplers (SIGNATURE g=laVe | |FElES 2w Ea|8o) Bl 2|92 8 2 oy =1 . 2| &8 | 8591 > 5
: gB|oAI%, 12 1881581588258 e X888 2| 188 28 El & 2|l 815 |232] O 5
I ke 58| Y8281 0810201615% 281630815 (<528 29 S| 8| 2| 8|8 | 284 3
- . g8|5a183152|53(85|85|50|86|58|28|38| 3 |568]28| 38 B8] 5| 8| 2| & |2E 5
Sample Number Matrix Location feizgles 3|8 r|So|8o|fe|fE|f RS2 | R BS{aS|SH | 3| ]85 |68] z
e D /. ~ <,
WWelf70/ 227539 Heo | mw-2 | |2 \
e . . : ’
WH9IN(22 1610 ] {20 | Mw -3, 1 | “ |
% C] JO1 7117100 (-l 7¢) M - L/ = ‘
WG Y220 130 HzG [iw - | |2 r
V10 q 0121900 | jleo M- [(f& K I
:wQ?W?Lka o fwvw -1 | \
’ 5% 1~>¢ I 1
12 (/i Tz 1599 H 200 | )~ 72) )
B (. .- -7 ‘) ¥ 2 A Mg )
B2 21000 o R T .
I R IR _§%$/
Project Information Sample Receipl Relinquished By 1. | Relinquished By 2, Relinqui?}ed By 3,
Prolecl(_f { b , 5,// Total No. of éogr;t_z;tﬁgr_s' o ’)) IEP;:. ///U e ,-_-:‘i/‘ " T
!!{ M&"M'(A Deerfa 2y R e u ,’2 g) Signature) . e (Time)|(Signature) 4 (Time)
Project Director ( N V._, n) rwen b Cham of Custody Seals \‘ %/fl ,D A\ / A e A A
Charge Code No (X b L ’(’b Rec'd Good Cond|(|on/C0|d L( (Prlnle%;lame) {Date) | (Printed Mame) . -~ (Date) |(Printed Najey (Date)
2 b - 2 . . . ’l/,r"
“Shipping ID. No. Conforms to Record ) L company (Company) oo C icompany)
Lab No. Received By 1.'| Received By - ~"2 |Receiv oratory)
Via: /. “(‘ — - _Q ) l l(((
Ay [t / l‘f“"'"(- {Signutine) . {(hme} (Signuline) {Time) (S d(.‘.e) (Tu
Special Instfuctions/Comments: . - ) T . ?M'. Y. {) ”rk‘.l) 74
(Printed Name). - (Date) | (Printed Name)” {Date) (Prsvlsd Name) { / (
S : v . — R Jt(u}m S el
(Company) {Company) ) (Laboerary)e ) /( J\S .

/ — 9&”’0““0"1 White, Canary-Laboratory » Pink, GCL

> sAL-
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Bemnacy
goL A

o L N2 10291
Y PAlbuquerque O Mid Atlantic Region 0 NASA-WSTF -
i E05 Marquette NW, Ste. 1100 4221 Forbes Bivd., Ste. 240 PO Drawer MM
Environmental Science Albuquerque, NM 87102 Lanham, MD 20706-4325 Las Cruces, NM 88004 =
and Engineering (505) 842-0001 (301) 459-6677 (505) 524.5353 C h aln Of C u St 0 d y
GO iernational Compary FAX: (505) 842-0595 FAX: (301) 459-3064 FAX: (505) 524-5315

Date .-'I/'.) 2 J 47 Page_" of!

Lab Name TRACE ANAL YSIS Analysis Request
Address 6701 ABFRDEENE AVENUE

el |3 £ , g
Telephone (806) 794-1296 2 28l, (8 ls (8| -| |38 g i, g
o < 85|, 18008 (2 5 2% gl |0 g
E Bln|E |8 |55188(38(C8I1F | 3| |53 e < | &g 3
Samplers (SIGNATUREr) v s 3 § ;g e Q;’r.ﬁ 288 g A = gg £l 2 g3 |88 ™ ]
~ -1 ) © w E ®IoBi L =22 S E 2 o = B o @
-~ -~ $9 +2|88|8519512,| 85|88 5ILg|3 D) = Tias| b 61 5| £ 2| o | 8e ) @
== R R R R B IR BRI IR £
Sample Number Matrix Location 23 £3|eg|l87198|a8|cE|lBE|8ziEs|RR| R |R2|£3|3F £ 8| {58 |5 |88] 2

470/ 221534 Hzo | muw-2
Q201727 116 | H 20 | mMuw -8,
Nz 2000 | H a0 e

0221010 Heo ipiu) - b
7’LLZL 1400 | Ha0 | M- [d | , . _
{7)127»/( Sl o |pvin-Tl 1 \
(aagtlssh) a0 =T | \ddeligadte
UL 220000) o et eyl 1 /

| REAtad

|

i Aromatic Volatiles
~ ™ “A IR 602/8020- ¢ - o o

|
|
|
|
|
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|
|
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|
|
|
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|
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|

Project Information Sample Receipt Relinquished By 1. | Relinquished By 2. |Relinquished By 3.
- but 7/ {)
Project Total No. of Containers j A l\"sz " /
————]———émm “'A:} 892‘[ H—S& - ( gnatura) //‘ (Tnma) Signature) (Time)|(Signature) (Time)
Project Dlrector {1V, Devendo. | Chain of Custody Seals VIR /(,& A
Charge Code No. Rec'd Good Condition/Cold (Prlnted Name) (Date) | (Printed Name) (Date) }{Printed Name) (Date)
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Distribution: White, Canary-Laboratory « Pink, GCL
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