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William C. Olson
New Mexico Oil Conservation Division

i

Environmental Bureau MAR 2 N 1993
2040 S. Pacheco ;
Santa Fe, New Mexico 87505 e gy

Subject:
Annual Summary Report for 1997 Groundwater Monitoring Activities at Warren
Monument Gas Plant, Lea County, New Mexico

Dear Mr. Olson:

On behalf of Warren Petroleum Company L.P. (Warren), please find the annual
summary report for 1997 groundwater monitoring activities at the Warren Monument
Gas Plant in Lea County, New Mexico. Groundwater monitoring activities for 1997
were conducted by Warren plant personnel. This annual summary report has been
prepared jointly by Warren and ARCADIS Geraghty & Miller, Inc. to satisfy the
reporting requirements outlined in the New Mexico Qil Conservation District
(NMOCD) letter to Warren dated August 9, 1996.

SUMMARY OF MONITORING ACTIVITIES

The 1997 monitoring activities consisted of conducting quarterly groundwater gauging
and sampling events. The following monitoring activities were conducted during each
referenced quarterly event. Any deviations, problems, or deficiencies encountered
during the monitoring period are also reported.

FIRST QUARTER 1997
«  Gauged fluid levels in 13 monitoring wells on February 27, 1997,

=  Sampled five monitoring wells (WP-1, WP-5, WP-6, WP-7, and WP-14) on
February 27, 1997 which did not contain measurable free-phase hydrocarbons.
All groundwater samples were analyzed by SPL Laboratory for benzene, toluene,
ethylbenzene, and xylenes (BTEX) constituents using USEPA Method 8020A; the
inorganic constituents chlorides, total dissolved solids (TDS), and sulfates; total
metals; and polynuclear aromatic hydrocarbons (PAHs).

«  Well WP-2 was still dry and thus, could not be sampled.

Our ref.:
Giaprojectwarrenmok532003\0cd97rpt.doc

ARCADIS Geraghty & Miller Inc
5100 E Skelly Drive

Suite 1000

Tulsa

Oklahoma 74135

Tel 918 664 9900

Fax 918 664 9925

ENVIRONMENTAL

Tulsa,

19 March 1998

Contact:

John P. Shonfelt, P.G.

Extension:

(918) 664-9900




ARCADIS GERAGHTY&MILLER

Due to the delay in sampling the fourth quarter 1996 sampling event, the first
quarter 1997 groundwater samples were not collected until February 27, 1997.

| SECOND QUARTER 1997

Gauged fluid levels in 13 monitoring wells on May 19, 1996.

Sampled four monitoring wells (WP-1, WP-5, WP-7, and WP-14) on May 19,
1997 which did not contain measurable free-phase hydrocarbons. All
groundwater samples were analyzed by SPL Laboratory for BTEX constituents
using USEPA Method 8020A,; the inorganic constituents chlorides, TDS, and
sulfates; total metals; and PAHs.

Well WP-2 was essentially dry and thus, could not be sampled.

THIRD QUARTER 1996

Gauged fluid levels in 13 monitoring wells on August 19, 1996.

Sampled four monitoring wells (WP-1, WP-5, WP-7, and WP-14) on August 19,
1996 which did not contain measurable free-phase hydrocarbons. All
groundwater samples were analyzed by SPL Laboratory for BTEX constituents
using USEPA Method 8020A; the inorganic constituents chlorides, TDS, and
sulfates; total metals; and PAHs.

Well WP-2 was essentially dry and thus, could not be sampled.

FOURTH QUARTER 1997

Gauged fluid levels in 13 monitoring wells on January 5, 1998.

Sampled four monitoring wells (WP-1, WP-5, WP-7, and WP-14) on January 3,
1998. All groundwater samples were analyzed by SPL Laboratory for BTEX
constituents using USEPA Method 8020A,; the inorganic constituents chlorides,
TDS, and sulfates; total metals; and PAHs.

Well WP-2 was essentially dry and thus, could not be sampled during the fourth
quarter event.
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ARCADIS GERAGHTY&MILLER

SUMMARY OF MONITORING AND ANALYTICAL RESULTS

FLUID LEVEL MEASUREMENTS

Results of the 1997 fluid-level monitoring activities are summarized below. A site
map with monitoring well locations is presented as Figure 1.

» Field measurements, water-level elevations, and liquid hydrocarbon thickness are
presented in Tables 1A, 1B, and 1C, respectively. A summary table of
groundwater elevations corrected for the presence of liquid hydrocarbons is
presented in Table 1D. Based on previous results of liquid hydrocarbon
characterization conducted at the site, a average specific gravity of 0.72 was used
to calculate corrected groundwater elevations. Graphs of groundwater elevations
versus time are presented as Appendix A.

= A slight increasing trend in water-level elevations was observed across the site
during 1997 with the exception of water-level elevations from Wells WP-3 and
WP-4. Well WP-2 was essentially dry during 1997.

«  Groundwater was encountered at approximately 28 ft to 40 ft below the
measuring point elevations (Table 1A). The saturated thickness of the alluvial
sediments beneath the site ranged from being near dry in Well WP-2t0 8.5 ft in
Well WP-10. The saturated thickness was less than 5 ft in seven of the 13 wells
at the site.

=  Groundwater elevation contour maps for each quarterly monitoring period are
presented as Figures 2 though 5. Groundwater flow beneath the eastern half of
the site is predominantly towards the southeast while groundwater flow beneath
the western portion of the site is toward the south. An apparent area of
groundwater mounding is present east of the processing area. The configuration
of the water table appears to be consistent throughout each monitoring event in
1997.

» An anomalous high water-level elevation was recorded in Well WP-7 during the
January 1998 gauging event. This value was not used in the construction of the
groundwater elevation contour map for this period. The cause of the anomalous
data is unknown.
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ARCADIS GERAGHTY& MILLER

ANALYTICAL RESULTS
Analytical results for the 1997 monitoring program are summarized below.

= A summary of groundwater quality data for the six wells (WP-1, WP-5, WP-6,
WP-7, WP-13, and WP-14) sampled on a quarterly basis is presented in Tables
2A, 2B and 2C. A series of graphs showing BTEX concentrations versus time
and inorganic parameter (chlorides, TDS, and sulfate) concentrations versus time
are presented as Appendix B. The analytical data sheets for samples collected
during the 1997 monitoring program are presented as Appendix C.

= BTEX levels were detected in four out of five monitoring wells sampled during the
first quarter of 1997 except Well WP-7. Benzene is the predominant constituent
detected in four of the five groundwater samples with detectable concentrations of
BTEX. During the 1997 monitoring period, the highest concentrations of benzene
were detected in Wells WP-1 and WP-5. Ethylbenzene was the predominant
constituent detected in Well WP-6 during the first quarter of 1997. Well WP-6
was not sampled after the first quarter of 1997 due to the presence of a
hydrocarbon film.

« Inorganic groundwater quality indicates elevated concentrations of chlorides,
TDS, and sulfates are present in the groundwater beneath the site. The highest
concentrations of chlorides, TDS, and sulfates were detected in Well WP-7 which
is located in the northwest portion of the site. The elevated concentrations do not
appear to be related to gas plant operations but are likely related to former
operations at the Climax Chemical Company located approximately one-half mile
northwest (upgradient) of the Warren site.

= A summary of total metals data for groundwater samples collected in 1997 is
presented in Table 2B. Of the eight RCRA heavy metals, only three (barium,
chromium, and lead) metals were detected in the groundwater samples. Barium
was detected in all five monitoring wells at concentrations ranging from 0.06 mg/L
to 2.6 mg/L. Chromium was detected in all five monitoring wells at
concentrations ranging from 0.01 mg/L to 0.15 mg/L. Lead was detected in only
one sample collected from Well WP-1 at a concentration of 0.09 mg/L.

« A summary of PAH data for groundwater samples collected in 1997 is presented
in Table 2C. Only trace levels of PAHs were detected in four (WP-2, WP-5,
WP-7, and WP-14) of the five wells. Detectable concentrations of naphthalene
were present in Wells WP-1, WP-5, and WP-7 at concentrations ranging from 0.1
ng/L to 7.0 pg/L. Detectable concentrations of fluorene were present in Wells
WP-1 and WP-5 with concentrations ranging from 0.8 pug/L to 8.0 ug/L.
Detectable levels of phenanthrene ranging from 0.5 pg/L to 11.0 pg/L were
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ARCADIS GERAGHTY & MILLER

detected in Wells WP-1, WP-5, WP-7, and WP-14. Dibenzo (a,h) anthracene was
detected in only Well WP-1 at a concentration of 3.0 ug/L.

DISTRIBUTION OF LIQUID HYDROCARBONS

The approximate extent of liquid hydrocarbons is shown for each quarterly monitoring
event on Figures 6 through 9. A brief summary of findings is presented below.

= During February 1997, liquid hydrocarbons were detected in eight (Wells WP-3,
WP-4, WP-6, WP-10, WP-11, WP-12, WP-13, and WP-135) of the 13 wells
(Figure 6). Liquid hydrocarbon thickness in wells ranged from 0.01 ft in Well
WP-6 to 1.49 ft in Well WP-4.

= During May 1997, liquid hydrocarbons were detected in eight (Wells WP-3,
WP-4, WP-6, WP-10, WP-11, WP-12, WP-13, and WP-15) of the 13 wells
(Figure 7). Liquid hydrocarbon thickness in wells ranged from 0.01 ft in Wells
WP-3, WP-6, and WP-10 to 0.78 ft in Well WP-11.

«  During August 1997, liquid hydrocarbons were detected in seven (Wells WP-4,
WP-6, WP-10, WP-11, WP-12, WP-13, and WP-15) of the 13 wells (Figure 8).
Liquid hydrocarbon thickness in wells ranged from 0.01 ft in Wells WP-6, WP-
10, and WP-15t0 1.16 ft in Well WP-4.

o During January 1998, liquid hydrocarbons were detected in seven (Wells WP-4,
WP-6, WP-10, WP-11, WP-12, WP-13, and WP-15) of the 13 wells (Figure 9).
Liquid hydrocarbon thickness in wells ranged from 0.03 ft in Well WP-6 to 1.0 ft
in Well WP-4.,

SUMMARY OF HYDROCARBON RECOVERY OPERATIONS

Hydrocarbon recovery operations in 1997 consisted of periodically pumping three
wells using pneumatic skimming pumps. Produced fluids are pumped to the onsite
oil/water separator and plant wastewater system. Recovered volumes of produced
water and hydrocarbons for each recovery well are presented in Tables 3A, 3B, and
3C and can be summarized as follows.

» Hydrocarbons could not be recovered from Well WP-2 because it was essentially
dry during 1997.

« Approximately 140 gallons of hydrocarbon product and 150 gallons of produced
water were recovered from Well WP-3 during 1997. Hydrocarbon recovery

Our ref.:
G:\aproject\warremok532003Vocd97rpt.doc

Page:
5/8




ARCADIS GERAGHTY& MILLER

operations were ceased in April 1997 due to low water-table conditions and pump
limitations.

= Approximately 220 gallons of hydrocarbon product and 270 gallons of produced
water were recovered from Well WP-4 during 1997. Hydrocarbon recovery
operations were ceased in April 1997 because of the low water-table conditions
and pump limitations.

« Approximately 25 gallons of hydrocarbon product and 265 gallons of produced
water were recovered from Well WP-10 during 1997. Hydrocarbon recovery
operations were ceased in March 1997 because of the reduced hydrocarbon
thickness in the well.

CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the 1997 monitoring program, the following conclusions can be
made.

= A slight increasing trend in water-level elevations was observed across the site
during 1997 with the exception of water-level elevations from Wells WP-3, and
WP-4. These wells are located along the extreme south or eastern portions of the
site (Figure 1). Well WP-2 was essentially dry during 1997,

»  Groundwater flow beneath the eastern half of the site is predominantly towards the
southeast while groundwater flow beneath the western portion of the site is toward
the south. An apparent area of groundwater mounding is present east of the
processing area, and possibly in Well WP-7. The configuration of the water table
appears to be consistent throughout each monitoring event in 1997.

» BTEX levels were detected in all samples from monitoring wells except Well
WP-7. Benzene is the predominant constituent detected in four of the five
groundwater samples with detectable concentrations of BTEX. During the 1997
monitoring period, the highest concentrations of benzene were detected in Wells
WP-1 and WP-5. Ethylbenzene was the predominant constituent detected in Well
WP-6 during the first quarter of 1997. Well WP-6 was not sampled after the first
quarter of 1997.

« Inorganic groundwater quality indicates elevated concentrations of chlorides,
TDS, and sulfates are present in the groundwater beneath the site. The highest
concentrations of chlorides, TDS, and sulfates were detected in Well WP-7 which
1s located in the northwest portion of the site. The elevated concentrations do not
appear to be related to gas plant operations but are likely related to former
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ARCADIS GERAGHTY&MILLER

operations at the Climax Chemical Company located approximately one-half mile
northwest (upgradient) of the Warren site.

= Only low levels of the heavy metals barium, chromium, and lead were detected in
groundwater samples.

= Trace levels of PAHs were detected in samples from four of the five monitoring
wells. The levels of PAHs in groundwater beneath the site are considered
insignificant.

« Two separate hydrocarbon plumes were detected at the site during 1997. The
northern plume is larger and occurs southeast (downgradient) of the gas
processing area and condensate storage area. The southern plume occurs
southeast (downgradient) of the former produced water pond and burn pit.

« Atotal of 385 gallons of hydrocarbons were recovered in 1997 from Wells WP-3,
WP-4, and WP-10. Low water-table conditions in conjunction with pump
limitations minimized recovery well operation in the third and fourth quarters of
1997. In an effort to make the recovery system operate more efficiently during
low water-level conditions, Warren is in the process of purchasing two bottom
loading hydrocarbon skimming pumps for Wells WP-4 and WP-13. In addition,
the hydrocarbon recovery system is currently being expanded. These
modifications should improve hydrocarbon recovery operations in 1998.

Based on the results to the 1997 monitoring program the following recommendations
can be made.

1. During the March 1998 sampling event, samples should be collected for analysis
of BTEX, chlorides, TDS, and sulfates.

2. Complete the upgrade and modification of the hydrocarbon recovery system as
discussed above.

Based on information discussed with the OCD during the March 5, 1998, meeting,
Warren proposes the following groundwater monitoring program for the Monument
site in 1998. The 1998 groundwater monitoring program will consist of semi-annual
groundwater sampling. Prior to sampling, all monitoring wells will be gauged for the
presence of liquid hydrocarbons and water-level elevations. The first groundwater
sampling event will be conducted in June 1998 in an effort to coincide with late Spring
precipitation events. The first event will be considered the comprehensive sampling
event as all five monitoring wells (WP-1, WP-5, WP-6, WP-7, and WP-14) without
liquid hydrocarbons will be sampled for analysis of BTEX, chlorides, TDS, sulfates,
and total metals using the appropriate USEPA methods. The second event will be
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ARCADIS GERAGHTY&MILLER

conducted in October to coincide with the end of the Fall precipitation season. Three
perimeter downgradient monitor wells (WP-1, WP-5, and WP-14) will be sampled
during the second event for analysis of BTEX, chlorides, TDS, and sulfates. The
above monitoring events are scheduled to coincide with seasonal periods of

precipitation and thus, should be representative of higher groundwater flow conditions.

The results of the groundwater monitoring program as well as hydrocarbon recovery
activities will be summarized in an annual report submitted to the OCD. The annual
report for 1998 will be submitted to the OCD by January 15, 1999.

The first sampling event of 1998 monitoring event is scheduled for June. The 1998
groundwater monitoring will be completed per the proposed plan unless additional
input is received from the OCD. Please contact Russell Dykes of Warren at (713)
767-0072 if you have any questions regarding this annual summary report package.

Sincerely,

ARCADIS Geraghty & Miller Inc

John P. Shonfelt, P.G. W

Senior, Project Manager/Hydrogeologist

/

Brian Guiliette, P.G.
Regional Manager

Copies:

Russell Dykes (Warren Petroleum)
Jerry Sexton (NMOCD Hobbs District)
Mike Hicks (Warren - Monument)
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e Elevations and Hydrocarbon Thickness Measurements

Water Table Elevations and Hydrocarbon Thickness must be measured every three months for all Monitoring Wells.
Measurements should be taken during the first half of each quarter.
All wells should be guaged at the same time with the date noted in the space provided in the table
Surveyed elevations are recorded on the Sheet labeled Well Information.
MSL water elevations and product thickness are automatically calculated in Tables 1-B and 1-C, respectively.

Table 1-A, ACTUAL FIELD MEASUREMENTS, from reference point on north side of casing, feet

1995 1996 1997 1998
3rd Qtr | 4th Qtr | 1stQtr 2nd Qtr| 3rd Qtr| 4th Qtr | 1stQtr | 2nd Qtr | 3rd Qtr | 4th Qtr MW {stQtr | 2nd Qtr | 3rd Qtr | 4th Qtr

Monitor Well ID | 10/31/85 | 11/14/95] 1/24/96| 6/26/96] 9/26/96| 1/28/97] 227/97| 5/19/97| 8/19/97 1/5/98 #

WP-1 | Product 32.00 2580 28.00 29.95 30.45 31.08 31.26 31.00 28.72 29.14] Mwi1
Water 32.00 25.80 28.00 29.95 30.45 31.08 31.26 31.00 29.72 29.14

WP-2 | Product 30.70 30.95 31.53 31.71 31.71 31N 31.65 31.65 31.65 31.65] Mw2
Water 31.00 31.35 3171 31.71 31.71 31.71 31.65 31.65 31.65 31.65

WP-3 | Product 29.40 29.30 29.17 29.53 29.85 29.94 29.94 30.06 NA NA] MW3
Water 29.60 29.55 29.45 29.77 29.85 30.26 30.15 30.07 NA NA

WP-4 | Product 33.60 3375 33.96 34.70 35.20 35.65 35.68 36.56 36.14 36.30] mMw4
Water 35.00 35.10 3523 36.60 36.89 37.00 37.17 37.21 37.30 37.30

WP-5 | Product 31.90 32.10 32.62 33.60 34.00 34.57 34.71 34.50 34.19 34 31] Mws
Water 31.90 32.10 32.62 33.60 34.00 34.57 34.71 34.50 34.19 34.31

WP-6 | Product 28.80 28.80 28.75 28.80 28.80 28.78 28.72 2875 28.77 2877 Mweé
Water 28.80 28.80 28.78 28.80 28.80 28.78 28.73 2876 28.78 28.80

WP-7 | Product 31.25 34.30 31.77 32.10 32.20 32.45 32.47 32.34 31.29 28.65| MWz
Water 31.25 34.30 31.77 32.10 32.20 32.45 32.47 32.34 31.29 28.65

WP-8 | Product NA NA NA NA NA NA NA NA NA NAL Mwg
Water NA NA NA NA NA NA NA NA NA NA

WP-9 | Product NA NA NA NA NA NA NA NA NA NA| Mw9
Water NA NA NA NA NA NA NA NA NA NA

WP-10 | Product 28.35 28.15 28.10 28,60 28.75 28.88 28.89 29.79 28.89 28.58] MW10
Water 28.45 28.35 28.30 28.72 28.90 29.14 29.14 29.80 28.90 28.70

WP-11 | Product NA 29.60 2932 30.30 30.45 30.61 30.61 30.61 30.78 30.40{ MW11
Water NA 29.68 29.48 30.43 31.00 31.39 31.53 31.39 31.25 30.51

WP-12 | Product NA 38.08 37.54 38.45 38.60 38.95 38.79 38.34 38.09 38.40{ MW12
Water NA 38.25 37.76 38.50 39.00 39.24 38.02 38.90 38.19 38.95

WP-13 | Product NA 30.25 29.88 30.55 30.70 30.81 30.83 31.04 31.01 30.80] MW13
Water NA 30.25 29.88 30.55 30.70 31.42 31.43 31.61 31.44 31.02

WP-14 | Product NA 40.75 40.85 40.90 41.00 41.14 41.13 40.90 40.62 4131) MW14
Water NA} . 40.75 40.85 40.90 41.00 41.14 41.13 40.90 40.62 41.31

WP-15 | Product NA 33.60 32.96 33.95 3320 33.10 33.08 33.15 33.11 33211 MW1S
Water NA 33.60 33.16 34.30 33.40 33.49 33.47 33.58 33.12 33.58

Note: The bottom of well WP-2 is 31,71 feet from top of casing. Well #2 is dry.
NA indicates not measured or not able to measure,
Note: well #6 has trace of product but not enough to measure,
Note: #3 MW 3rd Quarter 87 unable to measure due to grounding cabte in hole

Measurements

Page 1




Table 1-B, Water Table Elevations, Feet above MSL

1995 1996 1997 1998
3rd Ctr 4th Qtr 1st Qtr 2nd Qtr 3rg Qtr]  Ath Qtr 1st Qtr 2nd Qtr | 3rd Qtr 4th Qtr ist Qtr 2nd Qtr | 3rd Qtr 4th Qtr
Monitor Well 1D 1031135 11/14/35 1124196 412196 9/26/96 1/28/97 2027197 5/19/97 8/19/97 1/5/98
WP-1 3546.01; 3552.21] 3550.01( 3548.06] 3547.56{ 354693] 354675( 3547.01| 3548.29( 3548.87| MwW1
WP-2 3546771 3546.42| 3546.06] 3546.06| 3546.06| 3546.06| 3546.12f 3546.12] 3546.12] 3546.12| Mw2
WP-3 3551.61] 3551.66] 3551.76] 3551.44] 3551.26| 3550.95| 3551.06] 3551.14 NA NA| MW3
WP-4 3542.15] 3542.05| 3541.92| 3540.55] 3540.30{ 3540.15] 3539.98| 3539.94] 3539.85| 3539.85). MwW4
WP-5 3547.60] 3547.40] 23546.88] 23545.80] 354550] 3544.93] 3544.78] 3545.00]-354531] 3545-1G] WMWS5
WP-6 3556.56] 3556 560 3556.58] 3556.56| 3556.56| 3556.58| 3556.63! 3556.60] . 3548601 ~3549.22] MW6
WP-7 3551.79] 3548.74| 355127| 3550.94( 3550.84] 3550.59] 3550.57] 3550.70{3551.75] ~3554739] Mw7
WP-8 NA NA NA NA NA NA NA NA NA NA| MWwWsg
WP-9 NA NA NA NA NA NA NA NA NA NA{ MWwg
WP-10 3551.63] 3551.73| 3551.78] 3551.36| 3551.18] 3550.94| 3550.94| 3550.28] 3551.18| 3551.38] MW10
WP-11 NA) 3551.55] 3551.74] 3550.80f 3550.23] 3549.84{ 3549.70] 3549.84} 3549.98] 3550.72) MW11
WP-12 NAL 354364 3544.13] 3543.39] 13542.89] 3542.65] 354287 3542991 3543.70] 3542-94| MW12
WP.13 NAL 3549.40| 3549.77] 35435.10{ 3548.95{ 354823 354822| 3548.04( 3548.211 354125 MW13
WP-14 NA| 3541 06| 3540.96] 3540.91] 3540.81] 3540.67] 3540.68] 3540.91] 3541.19] (3542-85] MW14
WP-15 NA| 354867 3549 11| 3547.97] 3548.87| 354B.78] 3548.60] 353869 3549.15] 355147 MWIS
The water table in well WP-3 may be below bottom of well which has an elevation of 3551.91 fasi
NA indicates not measured of not able to measure
Table 1-C, Product Thickness, feet
1995 1996 1997 1998
3rd Qtr 4th Qtr 1st Qtr 2nd Qtr 3rd Qtr}  4th Obr 1st Qtr 2ng Qtr | 3rd Qtr 4th Qtr 1st Qtr 2nd Qtr | 3rd Qur 4th Qe
Monitor Well 1D 10/31/951 11/14/95 1124/96 412196 9/26/96 1/28/97 2127197 5/19/97 8/19/97 1/5/98
WP-1 MW1
Wp-2 0.30 040 0.18 MwW2
WP-3 0.20 025 0.28 024 0.10 0.32 0.21 0.01 NA NA| MW3
WP-4 1.40 135 1,27 190 1.65 1.35 1.48 0.65 1.16 1.00] MW4
we-5 MWS
WP-6 003 0.01 0.01 0.01 0.03] MW6
WP-7 MW7
WP-8 NA NA NA NA NA NA NA| Mwsg
WP-9 NA NA NA NA NA NA NA| MW
WP-10 010 0.20 020 0.12 0.15 0.26 0.25 0.01 0.04 0.12] MW10
WP-11 NA Q08 Q17 013 Q.55 Q.78 0.92 0.78 Q.47 0.111 MW11
WP-12 NA 0.17 0.22 0.05 0.40 0.29 0.23 0.56 0.10 0.55{ MW12
WP-13 NA 0.61 0.60 0.57 0.43 0.22] MW13
WP-14 NA MW14
WP-15 NA 020 0.35 0.20 0.39 0.38 0.43 0.0t 0.37] MW15
Blanks indicate no product measured NA indicates not measured or not able to measure.
TABLE 1-D MEASUREMENTS TO BOTTOM OF WELLS
1997 1998
1st Qtr 2nd Qtr Jrd Qtr} 4th QU 1stQtr | 2nd Ctr | 3rd Otr 4th Qir
Monitor Well 1D 27197} 5/19/97) 8/19/97 115/98
MW-1 34,82 34.82 34.82 34,821 Mwi
MwW-2 31.65 31.65 31.65 31.65] Mw2
MwW-3 38.10 38.10 38,10 38.10] MW3
MW-4 37.40 37.40 37.40 37.40] mMw4
MW-5 38.00 38.00 38.00 38.00] MWS
MW-6 30.50 30.50 30.50 30.50f MWe6
MW-7 37.58 37.58 37.58 37.58] Mw7
MW-8 NA NA NA NA MWS8
MW-S NA NA NA NA MW9
MW-10 37.20 37.20 37.20 37.20f MW10
MW-11 36.40 36.40 36.40 36.40] MW11
MW.12 43.20 43.20 43.20 43.20f MW12
MW-13 36.40 36.40 36.40 36.40) MW13
MwW-14 48.30 48.30 48.30 48.30] MW14
MW-15 3510 35.10 35.10 35.10f MW15

[TABLE 1-E THICKNESS OF PRODUCT AND WATER TO BOTTOM OF HOLE

Measurements
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Table 1D. Historical Summary of Groundwater Elevation Data, Warren Monument,
New Mexico, Warren Petroleum, Inc.

Page 1 of 4

Measured Measured Corrected
Groundwater Product Groundwater
Well Elevation Thickness Elevation
Date ID. (ft AMSL) (ft) (ft AMSL).
10/31/95 WP-1 3,546.01 3,546.01
11/14/95 3,552.21 3,552.21
1/24/96 3,550.01 3,550.01
4/2/96 3,548.06 3,548.06
9/26/96 3,547.56 3,547.56
1/28/97 3,546.93 3,546.93
2/27/97 3,546.75 3,546.75
5/19/97 3,547.01 3,547.01
8/19/97 3,548.29 3,548.29
1/5/98 3,548.87 3,548.87
10/31/95 WP-2 3,546.77 0.30 3,546.99
11/14/95 3,546.42 0.40 3,546.71
1/24/96 3,546.06 0.18 3,546.19
4/2/96 3,546.06 3,546.06
9/26/96 ) 3,546.06 3,546.06
1/28/97 3,546.06 3,546.06
2/27/97 3,546.12 3,546.12
5/19/97 3,546.12 3,546.12
8/19/97 3,546.12 3,546.12
1/5/98 3,546.12 3,546.12
10/31/95 WP-3 3,551.61 0.20 3,551.76
11/14/95 3,551.66 0.25 3,551.84
1/24/96 3,551.76 0.28 3,551.96
4/2/96 3,551.44 0.24 3,551.61
9/26/96 3,551.26 0.10 3,551.33
1/28/97 3,550.95 0.32 3,551.18
2/27/97 3,551.06 0.21 3,551.21
5/19/97 3,551.14 0.01 3,551.15
8/19/97 NA NA NA
1/5/98 NA NA NA
10/31/95 WP-4 3,542.15 1.40 3,543.17
11/14/95 3,542.05 1.35 3,543.03
1/24/96 3,541.92 1.27 3,542.84
4/2/96 3,540.55 1.90 3,541.93
9/26/96 3,540.30 1.65 3,541.50
1/28/97 3,540.15 1.35 3,541.13
2/27/97 3,539.98 1.49 3,541.06
5/19/97 3,539.94 0.65 3,540.41
8/19/97 3,539.85 1.16 3,540.69
1/5/98 3,539.85 1.00 3,540.58

Footnotes on last page.
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Table 1D. Historical Summary of Groundwater Elevation Data, Warren Monument,
New Mexico, Warren Petroleum, Inc.
Measured Measured Corrected
Groundwater Product Groundwater

Well Elevation Thickness Elevation

Date 1.D. (ft AMSL) (ft) (ft AMSL)
10/31/95 WP-5 3,547.60 3,547.60
11/14/95 3,547.40 3,547.40
1/24/96 3,546.88 3,546.88
4/2/96 3,545.90 3,545.90
9/26/96 3,545.50 3,545.50
1/28/97 3,544 .93 3,544.93
2/127/97 3,544.79 3,544.79
5/19/97 3,545.00 3,545.00
8/19/97 3,545.31 3,545.31
1/5/98 3545.19 3,545.19
10/31/95 WP-6 3,556.56 3,556.56
11/14/95 3,556.56 3,556.56
1/24/96 3,556.58 0.03 3,556.60
4/2/96 3,556.56 3,556.56
9/26/96 3,556.56 3,556.56
1/28/97 3,556.58 3,556.58
2/27/97 3,556.63 0.01 3,556.64
5/19/97 3,556.60 0.01 3,556.61
8/19/97 3,556.58 0.01 3,556.59
1/5/98 3,556.56 0.03 3,556.58
10/31/95 WP-7 3,551.79 3,551.79
11/14/95 3,548.74 3,548.74
1/24/96 3,551.27 3,551.27
4/2/96 3,550.94 3,550.94
9/26/96 3,550.84 3,550.84
1/28/97 3,550.59 3,550.59
2/27/97 3,550.57 3,550.57
5/19/97 3,550.70 3,550.70
8/19/97 3,551.75 3,551.75
1/5/98 3,554.39 3,554.39
10/31/95 WP-10 3,551.63 0.10 3,551.70
11/14/95 3,551.73 0.20 3,551.88
1/24/96 3,551.78 0.20 3,551.93
4/2/96 3,551.36 0.12 3,551.45
9/26/96 3,551.18 0.15 3,551.29
1/28/97 3,550.94 0.26 3,551.13
2127197 3,550.94 0.25 3,551.12
5/19/97 3,550.28 0.01 3,550.29
8/19/97 3,551.18 0.01 3,551.19
1/5/98 3,551.38 0.12 3,551.47

Footnotes on last page.




Table 1D. Historical Summary of Groundwater Elevation Data, Warren Monument,
New Mexico, Warren Petroleum, Inc.

Page 3 of 4

Measured Measured Corrected
Groundwater Product Groundwater

Well Elevation Thickness Elevation

Date 1D. (ft AMSL) () (ft AMSL)
11/14/95 WP-11 3,551.55 0.08 3,551.61
1/24/96 3,551.74 0.17 3,551.86
4/2/96 3,550.80 0.13 3,550.89
9/26/96 3,550.23 ' 0.55 3,550.63
1/28/97 3,549.84 0.78 3,550.41
2/27/97 3,549.70 0.92 3,550.37
5/19/97 3,549.84 0.78 3,550.41
8/19/97 3,549.98 0.47 3,550.32
1/5/98 3,550.72 0.11 3,550.80
11/14/95 WP-12 3,543.64 3,543.64
1/24/96 3,544.13 3,544.13
4/2/96 3,543.39 3,543.39
9/26/96 3,542.89 0.40 3,543.18
1/28/97 3,542.65 0.29 3,542.86
2/21/97 3,542.87 0.23 3,543.04
5/19/97 3,542.99 0.56 3,543.40
8/19/97 3,543.70 0.10 3,543.77
1/5/98 3,542.94 0.55 3,543.34
11/14/95 WP-13 3,549.40 3,549.40
1/24/96 3,549.77 3,549.77
4/2/96 3,549.10 3,549.10
9/26/96 3,548.95 3,548.95
1/28/97 3,548.23 0.61 3,548.67
2/27/97 3,548.22 0.60 3,548.66
5/19/97 3,548.04 0.57 3,548.45
8/19/97 3,548.21 0.43 3,548.52
1/5/98 3,548.63 0.22 3,548.79
11/14/95 WP-14 3,541.06 3,541.06
1/24/96 3,540.96 3,540.96
4/2/96 3,540.91 3,540.91
9/26/96 3,540.81 3,540.81
1/28/97 3,540.67 3,540.67
2/27/97 3,540.68 3,540.68
5/19/97 3,540.91 3,540.91
8/19/97 3,541.19 3,541.19
1/5/98 3,540.50 3,540.50

Footnotes on last page.




Table 1D. Historical Summary of Groundwater Elevation Data, Warren Monument,
New Mexico, Warren Petroleum, Inc.

Page 4 of 4

Measured Measured Corrected
Groundwater Product Groundwater

Well Elevation Thickness Elevation

Date 1.D. (ft AMSL) (ft) (ft AMSL)
11/14/95 WP-15 3,548.67 3,548.67
1/24/96 3,549.11 0.20 3,549.26
4/2/96 3,547.97 0.35 3,548.22
9/26/96 3,548.87 0.20 3,549.02
1/28/97 3,548.78 0.39 3,549.06
2/27/97 3,548.80 0.38 3,549.08
5/19/97 3,548.69 0.43 3,549.00
8/19/97 3,549.15 0.01 3,549.16
1/5/98 3,548.69 0.37 3,548.96

ft Feet
AMSL Above Mean Sea Level
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Table 2A. Summary of Groundwater Quality Data, Warren Monument, New Mexico, Warren Petroleum, Inc.

Page 1 of 2

Well Benzene Toluene Ethylbenzene Xylenes  Total BTEX Chlorides TDS Sulfate
Date  ID wgl)  (ugl) Wyl (ugl) (ug/L) (mgl)  (mgll) (mglL)
10/31/95  WP-1 5,100 ND 18 ND 5,118 30 907 ND
12/20/95 5,000 ND ND ND 5,000 16 798 ND
2/19/96 6,300 ND ND ND 6,300 21 1,146 ND
7/11/96 2,500 ND 60 58 2,618 78 1,369 9
10/11/96 1,100 33 68 280 1,481 202 1,446 8
1/17/97 NA NA NA NA NA NA NA NA
2/27/97 590 ND 12 5 607 277 1,389 9
5/19/97 200 1 8 1 210 594 14,099 8,310
8/19/97 1,300 ND ND 130 1,430 226 1,530 29
1/5/98 1,200 ND 24 ND 1,224 92 1,319 9
10/31/95  WP-5§ 140 ND 2 2 144 6,700 16,229 2,960
12/20/95 110 ND 1 ND 111 7,500 17,087 2,670
2/19/96 140 ND ND ND 140 9,000 20,202 3,090
7/11/96 180 ND ND ND 180 6.250 15.321  2.880
10/11/96 200 ND 1.1 ND 201.1 6,150 15,024 2,800
1/17/97 260 1.9 22 ND 264.1 6,350 15,833 3,110
2/27/97 290 ND 1.1 ND 291.0 6,300 15,190 2,800
5/19/97 210 ND ND ND 210.0 6,820 15,288 2,440
8/19/97 430 ND ND ND 430 14,200 32,222 5,550
1/5/98 750 ND ND ND 750 5,760 14,579 2,900
10/31/95  WP-6 620 ND 880 180 1,680 2,100 5,271 53
12/20/95 290 ND 320 70 680 1,900 5,259 28
2/19/96 610 ND 630 ND 1,240 1,500 4,718 21
7/11/96 280 25 450 42 797 1,520 4,724 34
10/11/96 280 ND 910 500 1,690 1,670 3,678 17
1/17/97 180 ND 580 ND 760 1,500 4,371 268
2/27/97 260 ND 690 ND 950 1,420 4,654 71
5/19/97 NS NS NS NS NS NS NS NS
8/19/97 NS NS NS NS NS NS NS NS
1/5/98 NS NS NS NS NS NS NS NS

Footnotes on last page.
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Table 2A. Summary of Groundwater Quality Data, Warren Monument, New Mexico, Warren Petroleum, Inc. 8

Well Benzene Toluene Ethylbenzene Xylenes  Total BTEX Chlorides TDS Sulfate
Date D wel)  (ugl) (ng/L) (ug/L) (ug/L) (mgl)  (mgl)  (mglL)

10/31/95  WP-7 ND ND ND ND ND 16,000 35,492 5,830
12/20/95 ND ND ND ND ND 15,000 32,986 5,390
2/19/96 ND ND 1 ND 1 16,500 36,587 6,160
7/11/96 ND ND ND 1.1 1.1 15,200 34,522 6,270
10/11/96 ND ND ND ND ND 15,200 33,712 5,720
1/17/97 ND ND ND ND ND 15,200 30,385 3,510
2/27/97 ND ND ND ND ND 15,200 34,468 6,170
5/19/97 ND ND ND ND ND 16,200 34,470 5,160
8/19/97 ND ND ND ND ND 6,870 16,781 3,350
1/5/98 ND ND ND ND ND 9,300 26,116 6,900
12/20/95 WP-13 5,100 ND 170 ND 5,270 2,300 5,387 11
2/19/96 5,700 ND 150 ND 5,850 1,150 3,495 5
7/11/96 3,600 ND 130 ND 3,730 975 3,229 13
10/11/96 3,400 ND 500 320 4,220 975 3,027 9
1/17/97 2,700 63 700 140 3.603 487 2.207 15
2/27/97 NS NS NS NS NS NS NS NS
5/19/97 NS NS NS NS NS NS NS NS
8/19/97 NS NS NS NS NS NS NS NS
1/5/98 NS NS NS NS NS NS NS NS
12/20/95 WP-14 120 ND 2 21 143 7,750 15,888 1,170
2/19/96 81 ND 1 ND 82 10,000 21,366 2,670
7/11/96 27 ND ND ND 27 12,200 25,570 3,040
10/11/96 29 1.4 6.1 12 49 11,500 19,754 29
1/17/97 ND ND ND ND ND 11,700 24,483 3,110
2/27/97 27 1.5 1.6 1.6 31.7 11,700 25,463 3,780
5/19/97 32 1.4 1.3 ND 34.7 12,400 25,009 2,740
8/19/97 65 ND 55 55 175 10,600 23,619 3,790
1/5/98 30 ND 29 6.5 394 12,000 25,345 3,500
ug/L grams per liter.

mg/L grams per liter.
GAAPROJECTwarren\ok $32002\ables\[warrenwq. xIs] WATER QUALITY DATA




Table 2B. 1997 Summary of Groundwater Quality Data, Total Metals, Warren Monument, New Mexico, Warren Petroleum, Inc.

Well Silver  Arsenic Barium Calcium Cadmium Chromium Iron  Mercury Potassium Magnesium Lead Selenium
Date  ID  (mgl) (mgL) (mgl) (mgl) (mgl) (mgl) (mgl) (mgl) (mgll)  (mgL) (mgll) (mglL)
2/27/97 WP-1 ND ND 1.3 120 ND 0.02 28 ND 5 39 ND ND
5/19/97 ND ND 2.6 676 ND 0.15 134 ND 28 90.3 0.09 ND
8/19/97 ND ND 1.5 346 ND 0.03 32 ND 10 448 ND ND
1/5/98 ND ND 0.8 122 ND 0.03 16 ND 7 26.3 ND ND
2/27/97 WP-5 ND ND 0.5 508 ND ND 7.1 ND 56 125 ND ND
5/19/97 ND ND 1.26 2330 ND 0.08 69.6 ND 75 249 ND ND
‘ 8/19/97 ND ND 0.05 278 ND ND 0.6 ND 49 108 ND ND

1/5/98 ND ND 0.21 393 ND ND 3.0 ND 51 108 ND ND
2/27/97 WP-6 ND ND 0.66 189 ND 0.14 22.5 ND 26 134 ND ND
5/19/97 NS NS NS NS NS NS NS NS NS NS NS NS
8/19/97 NS NS NS NS NS NS NS NS NS NS NS NS
1/5/98 NS NS NS NS NS NS NS NS NS NS NS NS
2/27/97 WP-7 ND ND 0.06 909 ND ND 1.4 ND 123 358 ND ND
5/19/97 ND ND 0.52 1350 ND 0.04 14.6 ND 119 377 ND ND
8/19/97 ND ND 0.17 1110 ND ND 4.7 ND 114 381 ND ND
1/5/98 ND ND 0.20 634 ND ND 6.5 ND 70 157 ND ND
2/27/97 WP-14 ND ND 0.46 890 ND ND 5.2 ND 78 314 ND ND
5/19/97 ND ND 0.68 1160 ND 0.01 6.7 ND 79 325 ND ND
8/19/97 ND ND 0.45 859 ND ND 4.8 ND 69 304 ND ND
1/5/98 ND ND 0.36 923 ND ND 4.6 ND 70 310 ND ND

NS Not Sampled

ND Not Detected

ug/L Micrograms per liter.

mg/L Milligrams per liter.
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Table 2C. 1997 Summary of Groundwater Quality Data, Polynuclear Aromatic Hydrocarbons, Warren Monument, New Mexico, Warren Petroleum, Inc.

Benzo (a) Benzo (b)  Benzo(k)  Benzo(a) Dibenzo (ah) Benzo Am..?c/ Indeno (1,2,3-cd)

Well Naphthalene  Acenaphthylene  Acenaphthene Fluorene Phenanthrene Anthracene  Fluoranthene Pyrene Chrysene anthracene fluoranthene  fluoranthene pyrene anthracene perylene pyrene
Date ID (ug/L) (ug/L) (ug/L) (ug/L) (ug/l) (ugL) wegl)  (ugl) (gl (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) wgl) N\ (gl

2/27/97 WP-1 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND /ZD
5/19/97 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
8/19/97 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1/5/98 7.0 ND ND 8.0 11.0 ND ND ND ND ND ND ND ND 3.0 ND ND
2/27/97 WP-5 0.1 ND ND 0.8 ND ND ND ND ND ND ND ND ND ND ND ND
5/19/97 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
8/19/97 ND ND ND ND 1.0 ND ND ND ND ND ND ND ND ND ND ND
1/5/98 ND ND ND ND 0.9 ND ND ND ND ND ND ND 10 * ND ND
2/27/97 WP-6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5/19/97 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
8/19/97 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1/5/98 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2/27/97 WP-7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5/19/97 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
8/19/97 ND ’ ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
1/5/98 0.1 ND ND ND 0.5 ND ND ND ND ND ND ND ND ND ND ND
2/27/97 WP-14 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
5/19/97 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
8/19/97 ND ND ND ND 6.0 ND ND ND ND ND ND ND ND ND ND ND
1/5/98 ND ND ND ND 3.0 ND ND ND ND ND ND ND ND ND ND ND

ND Not Detected.

NA Not Available.

NS Not Sampled.

ug/L Micrograms per liter.

mg/L Milligrams per liter.
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Table 3 - Recovered Volumes

Both the Hydrocarbon and the Total Fluid (water + hydrocarbon) volumes recovered must be recorded
for the following monitor wells: WP-2, WP-3, WP-10, and WP-13. (MW-13 replaces the Climax Well)

Cumulative Volumes are totaled automatically.
Pumping Well WP-4 is not currently an OCD requirment, we are pumping it voluntarily at this time.

Table 3-A, Volume of Total Fluids and Hydrocarbon Recovered, gallons

Monitor Well  WP-2 Monitor Well WP-3

Period Total Fluids Recovered |Hydrocarbon Recovered]Total Fluids Recovered [Hydrocarbon Recovered
Covered This Cumulative This Cumulative This Cumulative This Cumulative

From To Period Total Period Total Period Total Period Total
7/5/95| 7/12/95 0 0 1,245 1,245 0
2/5/96| 2/22/96 0 0 1,058 2,303 720 720
2/22/96 3/9/96 0 0 750 3,053 397 1,117
3/9/96| 3/25/96 0 0 430 3,483 430 1,547
3/25/96( 3/31/96 0 0 440 3,923 330 1,877
3/31/96 4/6/96 0 0 250 4173 150 2,027
4/6/96| 4/12/96 0 0 150 4323 150 2,177
4/12/96| 4/15/96 0 0 140 4,463 100 2,277
4/15/96| 4/18/96 0 0 147 4610 127 2,404
4/18/96| 4/23/96 0 0 200 4,810 150 2,554
4/23/96 5/2/96 0 0 150 4,960 100 2,654
5/2/96 6/1/96 0 0 800 5,760 710 3,364
6/1/96 7/1/96 0 0 1,115 6,875 837 4,201
7/1/96 9/2/96 0 0 1,653 8,528 1,119 5,320
9/2/96| 10/1/96 0 0 660 9,188 240 5,560
3/1/97| 3/21/97 0 0 130 9,318 120 5,680
4/18/97 0 0 20 9,338 20 5,700
0 0 9,338 5,700
0 0 9,338 5700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700
0 0 9,338 5,700

Recovered Vol.

Page 1




Table 3-B, Volume of Total Fluids and Hydrocarbon Recovered, gallons

Monitor Well WP-4 Monitor Well WP-10

Period Total Fluids Recovered }Hydrocarbon Recovered] Total Fluids Recovered |Hydrocarbon Recovered
Covered This Cumulative This Cumulative This Cumulative This Cumulative

From To Period Total Period Total Period Total Period Total
8/2/95| 8/14/95 1,386 1,386 0 0 0 0
8/14/95 8/7/95 1,027 2413 0 0 0 0
10/18/95| 10/24/95 1,005 3,418 0 0 0 0
11/8/95| 11/12/95 715 4133 0 0 0 0
12/5/95) 12/15/95 630 4763 585 585 0 0
12/20/85| 1/13/96 705 5,468 650 1,235 0 0
2/22/96| 3/12/96 5,468 1,235 920 920 190 190
3/12/961 3/13/96 5,468 1,235 60 980 10 200
5/13/96] 5/29/96 1,202 6,670 605 1,840 980 200
6/26/96 8/19/96 1,024 7,694 506 2,346 980 200
3/11/97) 3/21/97 7,694 2,346 265 1,245 25 225
4/18/97 270 7,964 220 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,064 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225
7,964 2,566 1,245 225

Recovered Vol. Page 2




Table 3-C, Volume of Total Fluids and Hydrocarbon Recovered, gallons

Monitor Well WP-13 Monitor Well  (extra)
Period Total Fluids Recovered |Hydrocarbon Recovered|Total Fluids Recovered |Hydrocarbon Recovered
Covered This Cumulative This Cumulative This Cumulative This Cumulative
From To Period Total Period Total Period Total Period Total
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Well Information

These are the last elevations, shot 3-15-96 by
Basin Surveys.

Monitoring Well Reference Point Elevations, feet
Monitor Well 1D Reference Elevation
3/15/96
WP-1 3578.01
WP-2 3577.77
WP-3 3581.21
WP-4 3577.15
WP-5 3579.50
WP-6 3585.36
WP-7 3583.04
WP-8 3580.67
WP-9 3579.75
WP-10 3580.08
WP-11 3581.23
WP-12 3581.89
WP-13 3579.65
WP-14 3581.81
WP-15 3582.27

Well Info. Page 1
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

7/ 'Y

March 14, 1997

Mr. Buddy Marley
WARREN PETROLEUM
P.O. Box 67

Monument, NM 88265

The following report contains analytical results for samples received at Southern Petroleum
Laboratories (SPL) on February 28, 1997. The samples were assigned to Certificate of Analysis
No. 9702C74 and analyzed for all parameters as listed on the chain of custody.

Based on the conditions of the sample, procedures performed and quaiity controls implemented
for this project, the following exceptions were noted for this data package.

The Matrix Spike Duplicate recovery was out of QC limits for Total Iron and Total Sodium
analysis , due to matrix interference. The Matrix Spike recovery was out of QC limits for Total
Sodium analysis, due to matrix interference. The sample spike was not from your sampling batch.

The laboratory control sample and standard recoveries are in, verifying that the calibration is still
valid.

If you have any questions or comments pertaining to this data report, please do not hesitate to
contact me. Please reference the above Certificate of Analysis No. during any inquiries.

Again, SPL is pleased to be of service to you. We anticipate working with you in fulfilling all your
current and future analytical needs.

Southern Petroleum Laboratories
M_,&z/;éﬁ 4& J L

Bernadette A. Fini
Project Manager




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

SOUTHERN PETROLEUM LABORATORIES, INC.

Certificate of Analysis Number: 97-02-C74

Approved for Release by:

,Z(/z/\_,//y/dgﬁ// 4 J/ L L

Bernadette A. Fini, Project Manager Date:

Greg Grandits
Laboratory Director

Idelis Williams
Quality Assurance Officer

The attached analytical data package may not be reproduced except in full
without the express written approval of this laboratory.
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HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Certificate of Analysis No. HS9-9702C74-01

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: lst Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 11:20:00
SAMPLE ID: MW #1 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 590 5.0 P yg/L
TOLUENE ND 5.0 P ug/L
ETHYLBENZENE 12 5.0 P pg/L
TOTAL XYLENE 5.0 5.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 607 pg/L

Surrogate % Recovery

1,4-Difluorobenzene 107

4 -Bromofluorobenzene 80

Method 8020A ***
Analyzed by: fab
Date: 03/07/97

Silver, Total ND 0.01 mg/L
Method 6010A ***
Analyzed by: JM

Date: 03/05/97 14:37:15

Arsenic, Total ND 0.1 mg/L
Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:37:15

Barium, Total 1.32 0.005 mg/L
Method 6010A ***

Analyzed by: IM
Date: 03/05/97 14:37:15

Calcium, Total 120 0.1 ng/L
Method 6010A **x*
Analyzed by: JR

Date: 03/06/97

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
**xRef: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




Warren Petroleum
P.O. Box 67
Monument, NM 88265
ATTN: Buddy Marley

Certificate of Analysis

No. H9-9702C74-01

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

DATE: 03/14/97

PROJECT: 1lst Quarter Analysis 97
SITE: Monument, NM 88265

SAMPLED BY: Warren Petroleum Company
SAMPLE ID: MW #1 A-G

PROJECT NO:

MATRIX: WATER

DATE SAMPLED: 02/27/97 11:20:00

DATE RECEIVED: 02/28/97

PARAMETER

Cadmium, Total
Method 6010A **%*
Analyzed by: JM

Date: 03/05/97

Chromium, Total
Method 6010A **%*
Analyzed by: JdM

Date: 03/05/97

Iron, Total
Method 6010A **x
Analyzed by: JM

Date: 03/05/97

Mercury, Total
Method 7470 A**x*
Analyzed by: PB

Date: 03/03/97

Potassium, Total
Method 6010A **x%
Analyzed by: JM

Date: 03/05/97

Magnesium, Total
Method 6010A ***
Analyzed by: JM

Date: 03/05/97

ANALYTICAL DATA

RESULTS
ND

14:37:15
0.02

14:37:15
27.9

14:37:15
ND
5

14:37:15
38.9

14:37:15

DETECTION UNITS
LIMIT
0.01 mg/L
0.01 mg/L
0.02 mg/L
0.0008 ng/L
2 mg/L
0.1 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste,

QUALITY ASSURANCE:

with EPA guidelines for quality assurance.

EPA SW846, 3rd Ed.

These analyses are performed in accordance
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HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Certificate of Analysis No. H9-9702C74-01

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 11:20:00
SAMPLE ID: MW #1 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Acid Digestion-Aqueous, ICP 03/03/97
Method 3010A *x*x*
Analyzed by: MM
Date: 03/03/97

Lead, Total ND 0.05 ‘ mg/L
Method 6010A ***
Analyzed by: JM

Date: 03/05/97 14:37:15

Selenium, Total ND 0.1 mg/L
Method 6010A ***
Analyzed by: JM

Date: 03/05/97 14:37:15

Chloride 277 5 mg/L
Method 325.3 *

Analyzed by: PT
Date: 03/01/97

Carbonate, as CaCO3 ND 1 mg/L
Method SM 4500-CO2D *=*
Analyzed by: LAR

Date: 02/28/97

Bicarbonate, as CaCO3 700 1 mg/L
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 02/28/97

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




Notes:

Warren Petroleum
P.O. Box 67
Monument, NM 88265
ATTN: Buddy Marley

Certificate of Analysis No. H9-9702C74-01

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

DATE: 03/14/97

PROJECT: 1lst Quarter Analysis 97'
SITE: Monument, NM 88265
SAMPLED BY: Warren Petroleum Company

SAMPLE ID: MW #1 A-G

PROJECT NO:

MATRIX: WATER

DATE SAMPLED: 02/27/97 11:20:00

DATE RECEIVED: 02/28/97

PARAMETER

Sodium, Total

Method CALCULATION

Analyzed by: DAM
Date: 03/11/97

pH

Method 150.1 *

Analyzed by: LAR
Date: 02/28/97

Resistivity

Method 120.1 *

Analyzed by: LAR
Date: 02/28/97

Sulfate

Method 375.4 *

Analyzed by: DSE
Date: 03/07/97

Specific Gravity

ASTM D1429

Analyzed by: LAR
Date: 02/28/97

Total Dissolved Solids
Method CALCULATION
Analyzed by: DAM

Date: 03/11/97

ANALYTICAL DATA
RESULTS

210

0.444

1.000

1389

DETECTION UNITS
LIMIT

1 mg/L

pH units

Mohms-cm

1 mg/L

1 mg/L

*Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
*x*Ref: Test Methods for Evaluating Solid Waste,

QUALITY ASSURANCE:

with EPA guidelines for quality assurance.

EPA SW846, 3rd Ed.

These analyses are performed in accordance




®
ertificate of Analysis No. H9-9702C74-01

Warren Petroleum
P.O. Box 67
Monument, NM 88265

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

ATTN: Buddy Marley 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:
SITE: Monument, NM 88265 MATRIX: WATER
SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 11:20:00
SAMPLE ID: MW #1 A-G DATE RECEIVED: 02/28/97
ANALYTICAL DATA
PARAMETER RESULTS PQL* UNITS
Naphthalene ND 18.00 ug/L
Acenaphthylene ND 10.00 ug/L
Acenaphthene ND 20.0 ug/L
Fluorene ND 40.0 ug/L
Phenanthrene ND 40.0 ug/L
Anthracene ND 20.0 ug/L
Fluoranthene ND 20.0 ug/L
Pyrene ND 20.0 ug/L
Chrysene ND 16.00 ug/L
Benzo (a) anthracene : ND 16.00 ug/L
Benzo (b) fluoranthene ND 12.00 ug/L
Benzo (k) fluoranthene ND 14.00 ug/L
Benzo (a) pyrene ND 6.00 ug/L
Dibenzo (a,h) anthracene ND 14.00 ug/L
Benzo (g,h,i) perylene ND 20.0 ug/L
Indeno (1,2,3-cd) pyrene ND 16.00 ug/L
SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
Biphenyl 200 ug/L D . 50 150
Coronene 200 ug/L D 50 150
ANALYZED BY: KA DATE/TIME: 03/07/97 04:47:09
EXTRACTED BY: SW DATE/TIME: 03/03/97 13:00:00
METHOD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
D - Diluted, control limits not applicable.
COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

7 7 Y

Certificate of Analysis No. H9-9702C74-02

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley : DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97' PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:40:00
SAMPLE ID: MW #5 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 290 1.0 P pg/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE 1.1 1.0 P pg/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 291.1 ug/L

Surrogate % Recovery

1,4-Difluorocbenzene 167MI

4 -Bromofluorobenzene 83

Method 8020A **+*
Analyzed by: fab
Date: 03/08/97

Silver, Total ND 0.01 mg/L
Method 6010A ***
Analyzed by: IM

Date: 03/05/97 14:40:40

Arsenic, Total ND 0.1 mg/L
Method 6010A ***
Analyzed by: M
Date: 03/05/97 14:40:40

Barium, Total 0.534 0.005 mg/L
Method 6010A *#**

Analyzed by: JdM
Date: 03/05/97 14:40:40

(P) - Practical Quantitation Limit ND - Not detected.
MI - Matrix Interference.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
o HOUSTON, TEXAS 77054

O
Certificate of Analysis No. H9-9702C74-02 | o= (/136600501

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1st Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:40:00
SAMPLE ID: MW #5 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Calcium, Total 508 1 mg/L

Method 6010A ***
Analyzed by: JR
Date: 03/06/97

Cadmium, Total ND 0.01 mg/L
Method 6010A ***
Analyzed by: JM

Date: 03/05/97 14:40:40

Chromium, Total ND 0.01 mg/L
Method 6010A **+*
Analyzed by: JIM

Date: 03/05/97 14:40:40

Iron, Total 7.10 0.02 mg/L
Method 6010A **x*

Analyzed by: JM
Date: 03/05/97 14:40:40

Mercury, Total ND 0.0008 mg/L
Method 7470 A**x*

Analyzed by: PB
Date: 03/03/97

Potassium, Total 56 2 mg/L
Method 6010A **%*
Analyzed by: JM

Date: 03/05/97 14:40:40

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0301

Certificate of Analysis No. HS-9702C74-02

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97' PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:40:00
SAMPLE ID: MW #5 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Magnesium, Total 125 0.1 ng/L

Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:40:40

Acid Digestion-Aqueous, ICP 03/03/97
Method 3010A ***
Analyzed by: MM

Date: 03/03/97

Lead, Total ND 0.05 mg/L
Method 6010A **%*

Analyzed by: JM
Date: 03/05/97 14:40:40

Selenium, Total ND 0.1 ng/L
Method 6010A ***
Analyzed by: JM

Date: 03/05/97 14:40:40

Chloride 6300 100 mg/L
Method 325.3 *

Analyzed by: PT
Date: 03/01/97

Carbonate, as CaCO3 ND 1 mg/L
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 02/28/97

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***xRef: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

7/ ' 4

Certificate of Analysis No. H9-9702C74-02

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:40:00
SAMPLE ID: MW #5 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Bicarbonate, as CaCO3 600 1 mg/L

Method SM 4500-CO2D *=*
Analyzed by: LAR
Date: 02/28/97

Sodium, Total 4794 1 mg/L
Method CALCULATION
Analyzed by: DAM

Date: 03/11/97

pH 7.24 pH units
Method 150.1 *

Analyzed by: LAR
Date: 02/28/97

Resistivity 0.046 Mohms -cm
Method 120.1 *

Analyzed by: LAR
Date: 02/28/97

Sulfate 2800 250 mg/L
Method 375.4 *

Analyzed by: DSE
Date: 03/07/97

Specific Gravity 1.010
ASTM D1429
Analyzed by: LAR

Date: 02/28/97

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

W 2 o 4

Certificate of Analysis No. H9-9702C74-02

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97

PROJECT: 1lst Quarter Analysis 97' PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:40:00
SAMPLE ID: MW #5 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Total Dissolved Solids 15190 1 mg/L

Method CALCULATION
Analyzed by: DAM
Date: 03/11/97

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




y .. 748

Certificate of Analysis No. H9-9702C74-02

Warren Petroleum
P.O. Box 67
Monument, NM 88265

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

ATTN: Buddy Marley 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:
SITE: Monument, NM 88265 MATRIX: WATER
SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:40:00
SAMPLE ID: MW #5 A-G DATE RECEIVED: 02/28/97
ANALYTICAL DATA
PARAMETER RESULTS PQL* UNITS
Naphthalene . 0.1 0.09 ug/L
Acenaphthylene ND 0.05 ug/L
Acenaphthene ND 0.1 ug/L
Fluorene 0.8 0.2 ug/L
Phenanthrene ND 0.2 ug/L
Anthracene ND 0.1 ug/L
Fluoranthene ND 0.1 ug/L
Pyrene ND 0.1 ug/L
Chrysene ND 0.08 ug/L
Benzo (a) anthracene ND 0.08 ug/L
Benzo (b) fluoranthene ND 0.06 ug/L
Benzo (k) fluoranthene ND 0.07 ug/L
Benzo (a) pyrene ND 0.03 ug/L
Dibenzo (a,h) anthracene ND 0.07 ug/L
Benzo (g,h,i) perylene ND 0.1 ug/L
Indeno (1,2,3-cd) pyrene ND 0.08 ug/L
SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
Biphenyl 200 ug/L 112 50 150
Coronene 200 ug/L 358 MI 50 150
ANALYZED BY: KA DATE/TIME: 03/05/97 00:12:49
EXTRACTED BY: SW DATE/TIME: 03/03/97 13:00:00
METHOD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected

NA - Not Analyzed
MI - Matrix Interference.

COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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Certificate of Analysis No. H9-9702C74-03

Warren Petroleum
P.O. Box 67
Monument, NM 88265
ATTN: Buddy Marley

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

DATE: 03/14/97

PROJECT: 1st Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 , MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:00:00
SAMPLE ID: MW #7 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

***Ref: Test Methods for Evaluating Solid Waste,

PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE ND 5.0 P ug/L
TOLUENE ND 5.0 P #g/L
ETHYLBENZENE ND 5.0 P ug/L
TOTAL XYLENE ND 5.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND yg/L
Surrogate % Recovery
1,4-Difluorocbenzene 73
4 -Bromofluorobenzene 93
Method 8020A ***
Analyzed by: fab
Date: 03/05/97
Silver, Total ND 0.01 mg/L
Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:44:05
Arsenic, Total ND 0.1 mg/L
Method 6010A ***
Analyzed by: JdM
Date: 03/05/97 14:44:05
Barium, Total 0.055 0.005 mg/L
Method 6010A **x
Analyzed by: JdM
Date: 03/05/97 14:44:05
Calcium, Total 909 1 mg/L
Method 6010A ***
Analyzed by: JR
Date: 03/06/97
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
EPA SW846, 3rd EAd.

QUALITY ASSURANCE: These analyses are performed in accordance

with EPA guidelines for quality assurance.
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
o HOUSTON, TEXAS 77054

R Y R PHONE (713) 660-0901
Certificate of Analysis No. H9-9702C74-03

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:00:00
SAMPLE ID: MW #7 A-G : DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Cadmium, Total . ND 0.01 mg/L

Method 6010A **x*
Analyzed by: JM
Date: 03/05/97 14:44:05

Chromium, Total ND 0.01 ng/L
Method 6010A ***
Analyzed by: JdM

Date: 03/05/97 14:44:05

Iron, Total 1.35 0.02 mg/L
Method 6010A **x*

Analyzed by: JM
Date: 03/05/97 14:44:05

Mercury, Total ND 0.0004 mg/L
Method 7470 Ax**x '

Analyzed by: PB
Date: 03/03/97

Potassium, Total 123 2 mg/L
Method 6010A **x*
Analyzed by: IM

Date: 03/05/97 14:44:05

Magnesium, Total 358 0.1 mg/L
Method 6010A *** ’
Analyzed by: JdM

Date: 03/05/97 14:44:05

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
x*x*Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

ertificate of Analysis No. H9-9702C74-03 ' HONE(713)660-0901

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis Q7! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:00:00
SAMPLE ID: MW #7 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
Acid Digestion-Aqueous, ICP 03/03/97
Method 3010A ***
Analyzed by: MM
Date: 03/03/97

Lead, Total ND 0.05 mg/L
Method 6010A ***
Analyzed by: JM

Date: 03/05/97 14:44:05

Selenium, Total ND 0.1 mg/L
Method 6010A *x*
Analyzed by: JM

Date: 03/05/97 14:44:05

Chloride 15200 500 mg/L
Method 325.3 *

Analyzed by: PT
Date: 03/01/97

| Carbonate, as CaCO3 ND 1 mg/L
‘ Method SM 4500-CO2D *+*
Analyzed by: LAR
Date: 02/28/97

Bicarbonate, as CaCO3 500 1 mg/L
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 02/28/97

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054

PHONE (713) 660-0901

IPZ

Certificate of Analysis No. H9-9702C74-03

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1st Quarter Analysis 97 PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:00:00
SAMPLE ID: MW #7 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Sodium, Total 11206 1 mg/L

Method CALCULATION
Analyzed by: DAM
Date: 03/11/97

pH 7.26 pPH units
Method 150.1 * ‘
Analyzed by: LAR

Date: 02/28/97

Resistivity 0.022 Mohms-cm
Method 120.1 *

Analyzed by: LAR
Date: 02/28/97

Sulfate 6170 250 mg/L
Method 375.4 *

Analyzed by: DSE
Date: 03/07/97

Specific Gravity 1.023
ASTM D1429
Analyzed by: LAR

Date: 02/28/97

Total Dissolved Solids 34468 1 mg/L
Method CALCULATION
Analyzed by: DAM

Date: 03/11/97

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

ertificate of Analysis No. H9-9702C74-03 PHONE (713) 660-0901

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 10:00:00
SAMPLE ID: MW #7 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS PQL* UNITS
Naphthalene ND 0.09 ug/L
Acenaphthylene ND 0.05 ug/L
Acenaphthene ND 0.1 ug/L
Fluorene ND 0.2 ug/L
Phenanthrene ND 0.2 ug/L
Anthracene ND 0.1 ug/L
Fluoranthene ND 0.1 ug/L
Pyrene ND 0.1 ug/L
Chrysene ND 0.08 ug/L
Benzo (a) anthracene ND 0.08 ug/L
Benzo (b) fluoranthene ND 0.06 ug/L
Benzo (k) fluoranthene ND 0.07 ug/L
Benzo (a) pyrene ND 0.03 ug/L
Dibenzo (a,h) anthracene ND 0.07 ug/L
Benzo (g,h,i) perylene ND 0.1 ug/L
Indeno (1,2,3-cd) pyrene ND 0.08 ug/L

SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT

Biphenyl 200 ug/L 84 50 150
Coronene 200 ug/L 81 50 150

ANALYZED BY: KA DATE/TIME: 03/05/97 00:54:08

EXTRACTED BY': SW DATE/TIME: 03/03/97 13:00:00

METHOD: 8310 Polynuclear Aromatic Hydrocarbons

NOTES: * - Practical Quantitation Limit ND - Not Detected

NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




Certificate of Analysis No. H9-9702C74-04

Warren Petroleum
P.O. Box 67
Monument, NM 88265

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:
SITE: Monument, NM 88265 MATRIX: WATER
SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 14:10:00
SAMPLE ID: MW #6 A-G DATE RECEIVED: 02/28/97
ANALYTICAL DATA
PARAMETER RESULTS DETECTION UNITS
LIMIT
BENZENE 260 5.0 P pg/L
TOLUENE ND 5.0 P pg/L
ETHYLBENZENE 690 5.0 P ug/L
TOTAL XYLENE ND 5.0 P pg/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 950 ug/L
Surrogate % Recovery
1,4-Difluorobenzene 73
4 -Bromofluorobenzene 73
Method 8020A **x*
Analyzed by: HS
Date: 03/08/97
Silver, Total ND 0.01 mg/L
Method 6010A **=*
Analyzed by: JM
Date: 03/05/97 14:56:36
Arsenic, Total ND 0.1 mg/L
Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:56:36
Barium, Total 0.658 0.005 mg/L
Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:56:36
Calcium, Total 189 0.1 mg/L
Method 6010A ***
Analyzed by: JR
Date: 03/06/97
(P) - Practical Quantitation Limit ND - Not detected.
Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***xRef: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Certificate of Analysis No. H9-9702C74-04

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1st Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 14:10:00
SAMPLE ID: MW #6 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Cadmium, Total ND 0.01 mg/L

Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:56:36

Chromium, Total 0.14 0.01 mg/L
Method 6010A **x*
Analyzed by: JM

Date: 03/05/97 14:56:36

Iron, Total 22.5 0.02 mg/L
Method 6010A **xx*
Analyzed by: JM

Date: 03/05/97 14:56:36

Mercury, Total ND 0.0008 ng/L
Method 7470 Ax*%

Analyzed by: PB
Date: 03/03/97

Potagssium, Total 26 2 mg/L
Method 6010A **x*
Analyzed by: JM

Date: 03/05/97 14:56:36

Magnesium, Total 134 0.1 mg/L
Method 6010A ***
Analyzed by: JM

Date: 03/05/97 14:56:36

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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Certificate of Analysis

Warren Petroleum
P.O. Box 67
Monument, NM 88265
ATTN: Buddy Marley

No. H9-9702C74-04

HOUSTON LABORATOQORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

DATE: 03/14/97

PROJECT: 1st Quarter Analysis 97
SITE: Monument, NM 88265

SAMPLED BY: Warren Petroleum Company
SAMPLE ID: MW #6 A-G

PROJECT NO:
MATRIX: WATER
DATE SAMPLED: 02/27/97 14:10:00
DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER

Acid Digestion-Aqueous, ICP
Method 3010A **x*
Analyzed by: MM

Date: 03/03/97

Lead, Total
Method 6010A **%*
Analyzed by: JIM
Date: 03/05/97 14:56:36

Selenium, Total
Method 6010A **x*
Analyzed by: JM
Date: 03/05/97 14:56:36

Chloride
Method 325.3 *
Analyzed by: PT

Date: 03/01/97

Carbonate, as CaC03
Method SM 4500-C0O2D **
Analyzed by: LAR

Date: 02/28/97

Bicarbonate, as CaCO03
Method SM 4500-C0O2D **
Analyzed by: LAR

Date: 02/28/97

RESULTS

03/03/97

ND

ND

1420

ND

1700

DETECTION UNITS
LIMIT

o.o; mg/L

0.1 mg/L

50 mg/L

1 mg/L

1 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Certificate of Analysis No. H9-9702C74-04

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1st Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 14:10:00
SAMPLE ID: MW #6 A-G ‘ DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Sodium, Total 1091 1 mg/L

Method CALCULATION
Analyzed by: DAM
Date: 03/11/97

pH - - 7.70 pH units
Method 150.1 *

Analyzed by: LAR
Date: 02/28/97

Resistivity 0.151 Mohms-cm
Method 120.1 *

Analyzed by: LAR
Date: 02/28/97

Sulfate , 71 5 mg/L
Method 375.4 *
Analyzed by: DSE

Date: 03/07/97

Specific Gravity 1.001
ASTM D1429
Analyzed by: LAR

Date: 02/28/97

Total Dissolved Solids 4654 1 ng/L
Method CALCULATION
Analyzed by: DAM

Date: 03/11/97

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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Certificate of Analysis No. H9-9702C74-04

Warren Petroleum
P.O. Box 67
Monument, NM 88265

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

ATTN: Buddy Marley 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:
SITE: Monument, NM 88265 MATRIX: WATER
SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 14:10:00
SAMPLE ID: MW #6 A-G DATE RECEIVED: 02/28/97
ANALYTICAL DATA
PARAMETER RESULTS PQL* UNITS
Naphthalene ND 4.50 ug/L
Acenaphthylene ND 2.50 ug/L
Acenaphthene ND 5.0 ug/L
Fluorene ND 10.0 ug/L
Phenanthrene ND 10.0 ug/L
Anthracene ND 5.0 ug/L
Fluoranthene ND 5.0 ug/L
Pyrene ND 5.0 ug/L
Chrysene ND 4.00 ug/L
Benzo (a) anthracene ND 4.00 ug/L
Benzo (b) fluoranthene ND 3.00 ug/L
Benzo (k) fluoranthene ND 3.50 ug/L
Benzo (a) pyrene ND 1.50 ug/L
Dibenzo (a,h) anthracene ND 3.50 ug/L
Benzo (g,h,i) perylene ND 5.0 ug/L
Indeno (1,2,3-cd) pyrene ND 4.00 ug/L
SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
Biphenyl 200 ug/L D 50 150
Coronene 200 ug/L D 50 150
ANALYZED BY: KA DATE/TIME: 03/07/97 12:46:23
EXTRACTED BY: SW DATE/TIME: 03/03/97 13:00:00
METHOD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES : * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
D - Diluted, control limits not applicable.
COMMENTS :

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
o HOUSTON, TEXAS 77054

PHONE (713) 660-
Certificate of Analysis No. H9-9702C74-05 (713) 660-0901

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97 PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 13:00:00
SAMPLE ID: MW #14 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE 27 1.0 P ug/L
TOLUENE 1.5 1.0 P pg/L
ETHYLBENZENE 1.6 1.0 P ug/L
TOTAL XYLENE 1.6 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS 31.7 #g/L

Surrogate % Recovery

1,4-Difluorobenzene 77

4 -Bromofluorobenzene 90

Method 8020A ***
Analyzed by: HS
Date: 03/08/97

Silver, Total ND 0.01 ng/L
Method 6010A ***
Analyzed by: JdM

Date: 03/05/97 14:59:59

Arsenic, Total ND 0.1 mg/L
Method 6010A **x*
Analyzed by: JM
Date: 03/05/97 14:59:59

Barium, Total 0.456 0.005 mg/L
Method 6010A ***

Analyzed by: JM
Date: 03/05/97 14:59:59

Calcium, Total 890 1 mg/L
Method 6010A ***
Analyzed by: JR

Date: 03/06/97

(P) - Practical Quantitation Limit ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.
QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Certificate of Analysis No. H9-8702C74-05

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 13:00:00
SAMPLE ID: MW #14 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Cadmium, Total ND 0.01 mg/L

Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:59:59

Chromium, Total ND 0.01 mg/L
Method 6010A ***
Analyzed by: JIM

Date: 03/05/97 14:59:59

Iron, Total 5.23 0.02 mg/L
Method 6010A xx*

Analyzed by: JM
Date: 03/05/97 14:59:59

Mercury, Total ND 0.0008 mg/L
Method 7470 A*x*

Analyzed by: PB
Date: 03/03/97

Potassium, Total 78 2 mg/L
Method 6010A ***
Analyzed by: JIM

Date: 03/05/97 14:59:59

Magnesium, Total 314 0.1 ng/L
Method 6010A ***
Analyzed by: JM
Date: 03/05/97 14:59:59

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
| ***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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Warren Petroleum
P.O. Box 67
Monument, NM 88265
ATTN: Buddy Marley

Certificate of Analysis No. H9-9702C74-05

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

DATE: 03/14/97

PROJECT: 1st Quarter Analysis 97
SITE: Monument, NM 88265

SAMPLED BY: Warren Petroleum Company
SAMPLE ID: MW #14 A-G

PROJECT NO:
MATRIX: WATER
DATE SAMPLED: 02/27/97 13:00:00
DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER

Acid Digestion-Agqueous, ICP
Method 3010A **x*
Analyzed by: MM
Date: 03/03/97

Lead, Total
Method 6010A *x*
Analyzed by: JIM
Date: 03/05/97 14:59:59

Selenium, Total
Method 6010A **+*
Analyzed by: JIM
Date: 03/05/97 14:59:59

Chloride
Method 325.3 *
Analyzed by: PT

Date: 03/01/97

Carbonate, as CaCo03
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 02/28/97

Bicarbonate, as CaCO03
Method SM 4500-CO2D **
Analyzed by: LAR

Date: 02/28/97

RESULTS

03/03/97

ND

ND

11700

ND

700

DETECTION UNITS
LIMIT

0.05 mg/L

0.1 mg/L

500 mg/L

1 ' mg/L

1 mg/L

ND - Not detected.

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA

**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste,

EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.

|




HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

7/ o 4

Certificate of Analysis No. H9-9702C74-05

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1st Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Warren Petroleum Company DATE SAMPLED: 02/27/97 13:00:00
SAMPLE ID: MW #14 A-G DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT
Sodium, Total 7996 1 mg/L

Method CALCULATION
Analyzed by: DAM
Date: 03/11/97

pH 7.27 pPH units
Method 150.1 *

Analyzed by: LAR
Date: 02/28/97

Resistivity 0.029 Mohms-cm
Method 120.1 *

Analyzed by: LAR
Date: 02/28/97

Sulfate 3780 250 mg/L
Method 375.4 *

Analyzed by: DSE
Date: 03/07/97

Specific Gravity 1.016
ASTM D1429
Analyzed by: LAR

Date: 02/28/97

Total Dissolved Solids 25463 1 mg/L
Method CALCULATION
Analyzed by: DAM

Date: 03/11/97

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
*+**Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.




Warren Petroleum
P.O. Box 67
Monument, NM 88265
ATTN: Buddy Marley

Certificate of Analysis No. H9-9702C74-05

HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

03/14/97

PROJECT: 1st Quarter Analysis
SITE: Monument, NM 88265
SAMPLED BY: Warren Petroleum Company
SAMPLE ID: MW #14 A-G

97! PROJECT NO:
MATRIX:
DATE SAMPLED:

DATE RECEIVED:

WATER
02/27/97 13:00:00
02/28/97

ANALYTICAL DATA

PARAMETER RESULTS PQL* UNITS
Naphthalene ND 0.90 ug/L
Acenaphthylene ND 0.50 ug/L
Acenaphthene ND 1.0 ug/L
Fluorene ND 2.0 ug/L
Phenanthrene ND 2.0 ug/L
Anthracene ND 1.0 ug/L
Fluoranthene ND 1.0 ug/L
Pyrene ND 1.0. ug/L
Chrysene ND 0.80 ug/L
Benzo (a) anthracene ND 0.80 ug/L
Benzo (b) fluoranthene ND 0.60 ug/L
Benzo (k) fluoranthene ND 0.70 ug/L
Benzo (a) pyrene ND 0.30 ug/L
Dibenzo (a,h) anthracene ND 0.70 ug/L
Benzo (g,h,i) perylene ND 1.0 ug/L
Indeno (1,2,3-cd) pyrene ND 0.80 ug/L

SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
Biphenyl 200 ug/L 72 50 150
Coronene 200 ug/L 57 50 150
ANALYZED BY: KA DATE/TIME: 03/07/97 04:17:21
EXTRACTED BY: SW DATE/TIME: 03/03/97 13:00:00
METHOD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE:
with EPA guidelines for quality assurance.

These analyses are performed in accordance




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054

PHONE 3) 660-
Certificate of Analysis No. H9-9702C74-06 (713) 660-0901

Warren Petroleum
P.O. Box 67
Monument, NM 88265

ATTN: Buddy Marley DATE: 03/14/97
PROJECT: 1lst Quarter Analysis 97! PROJECT NO:

SITE: Monument, NM 88265 MATRIX: WATER

SAMPLED BY: Provided By SPL DATE SAMPLED: 02/27/97

SAMPLE ID: Trip Blank DATE RECEIVED: 02/28/97

ANALYTICAL DATA

PARAMETER RESULTS DETECTION UNITS
LIMIT

BENZENE ND 1.0 P ug/L
TOLUENE ND 1.0 P ug/L
ETHYLBENZENE ND 1.0 P ug/L
TOTAL XYLENE ND 1.0 P ug/L
TOTAL VOLATILE AROMATIC HYDROCARBONS ND #g/L

Surrogate % Recovery

1,4-Difluorobenzene 77

4 -Bromofluorobenzene 90
Method 8020A **%*
Analyzed by: fab

Date: 03/05/97
ND - Not detected. (P) - Practical Quantitation Limit

Notes: *Ref: Methods for Chemical Analysis of Water and Wastes, 1983, EPA
**Ref: Standard Methods for Examination of Water & Wastewater, 18th ed.
***Ref: Test Methods for Evaluating Solid Waste, EPA SW846, 3rd Ed.

QUALITY ASSURANCE: These analyses are performed in accordance
with EPA guidelines for quality assurance.
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* SPL BATCH QUALITY CONTROL REPORT ** HOUSTON LABORATORY
METHOD 8020/602 8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

Aqueous Batch Id: VARE970307100400
Units: ug/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1l> % % Recovery Range

MTBE ND S50 35 70.0 63 - 120
Benzene ND 50 39 78.0 62 - 121
Toluene ND 50 47 94.0 66 - 136
EthylBenzene ND 50 47 94.0 70 - 136
0 Xylene ND 50 50 100 74 - i34
M & P Xylene ND 100 100 100 77 - 140

MATRIX SPIKES

SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limitsg (**+)
COMPOUNDS Results Added Duplicate Relative % (Advisgory)
Result Recovery| Result RecoveryjDifference| RPD
<2> <3> <l> <4> <l> <5> Max. Recovery Range
MTBE 1.1 20 19 89.5 20 94.5 5.43 20 39 - 150
BENZENE ND 20 19 95.0 19 95.0 0 25 39 - 150
TOLUENE ND 20 19 95.0 19 95.0 0 26 56 - 134
ETHYLBENZENE ND 20 20 100 20 100 0 38 61 - 128
O XYLENE ND 20 19 95.0 18 90.0 5.41 29 40 - 130
M & P XYLENE ND 40 38 95.0 39 97.5 2.60 20 43 - 152
Analyst: fab * = Values Outside QC Range. « = Data outside Method Specification limits.
Sequence Date: 03/07/97 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9702D20-01A ND = Not Detected/Below Detection Limit
Sample File ID: E_C7197.TX0 % Recovery = [{ <1> - «2> ) / «3> ] x 100
Method Blank File 1ID: LCS % Recovery = (<l> [/ <3> ) x 100
Blank Spike File ID: E_C7193.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: E_C7194.TX0 (**) = Source: SPL-Houston Historical Data (3rd Q '95)
Matrix Spike Duplicate File ID: E_C7195.TX0 (***) = Source: SPL-Houston Historical Data (2nd Q '95)
SAMPLES IN BATCH{SPL_ ID): 9702C82-06A 9702D20-02A 9702D20-03A 9702C74-01A

9702C36-02A 9703185-01A 9703195-01A 9703187-02A
9702C44-02A 9702D33-01B 9702C44-01A 9702D33-02B
9703187-01A 9703187-03A 9702D20-04A 9702D20-01A
9702C40-08A 9703086-05A




* SPL BATCH QUALITY CONTROL REPORT ** HOUSTON LABORATORY
METHOD 8020/602 8880 INTERCHANGE DRIVE
® HOUSTON, TEXAS 77054
PHONE (713) 660-0901
Matrix: Aqueous Batch Id: VARE970308120900
Units: ug/L
LABORAMATORY CONTROL SAMPLE
SPIKE Method Spike Blank _ Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % % Recovery Range
MTBE ND S0 39 78.0 63 - i20
Benzene ND - S0 37 74.0 62 - 121
Toluene ND 50 46 92.0 66 - 136
EthylBenzene ND 50 46 92.0 70 - 136
O Xylene ND 50 49 98.0 74 - 134
M & P Xylene ND 100 98 98.0 77 - 140
MATRIX SPIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limitsg(**+)
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <1l> <4> <l> <5> Max. Recovery Range
MTBE ND 20 20 100 20 160 o 20 39 - 150
BENZENE ND 20 20 100 20 100 0 25 39 - 150
TOLUENE ND 20 20 100 20 100 0 26 56 - 134
ETHYLBENZENE ND 20 20 100 20 100 0 38 61 - 128
O XYLENE ND 20 19 85.0 19 95.0 o 29 40 - 130
M & P XYLENE ND 40 39 97.5 39 97.5 0 20 43 - 152
Analyst: fab * = Values Outside QC Range. <« = Data outside Method Specification limits.
Sequence Date: 03/08/97 NC = Not Calculated (Sample exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9702C44-08A ND = Not Detected/Below Detection Limit
Sample File ID: E_C7225.TX0 ¥ Recovery = [{ <1> - <2> ) / <3> ) x 100
Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100
Blank Spike File ID: E_C7220.TX0 Relative Percent Difference = |(<4> - <5> | / [(<4> + <5> ) x 0.5] x 100
Matrix Spike File ID: E_C7221.TX0 (**) = Source: SPL-Houston Historical Data (3rd Q '95)
Matrix Spike Duplicate File ID: E_C7222.TX0 (***) = Source: SPL-Houston Historical Data (2nd Q '95)
SAMPLES IN BATCH(SPL ID): 9702C44-01A 9702C44-03A 9702C44-04A 9702C44-06A

9702C44-09A 9702C44-0SA 9702C74-02A 9702CS1-04A
9702C51-05A 9702C44-02A 9702C44-07A 9702C51-02A
9702C51-01A 9702CS1-03A 9702C44-01A 9702C44-04A
9702C44-10A 9702C44-08A 9702C44-07A



BATCH QUALITY CONTROL REPORT ** HOUSTON LABORATORY
METHOD 8020/602 8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0301

Aqueous Batch Id: VARES70305082500
Units: ug/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank Spike QC Limits(**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <1> % ¥ Recovery Range

MTBE ND 50 42 84.0 63 - 120
Benzene ND S0 42 84.0 62 - 121
Toluene ND S0 49 98.0 66 - 136
EthylBenzene ND 50 48 96.0 70 - 136
0 Xylene ND 50 49 98.0 74 - 134
M & P Xylene ND 100 96 96.0 17 - 140

MATRIX SPIKES

SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limits(%*+)
COMPOUNDS Results Added Duplicate Relative % {Advisory)
Result Recovery] Result Recovery|Difference| RPD
<2> <3> <1l> <4> <1> <5> Max. Recovery Range
MTBE ND 20 18 90.0 18 90.0 ] 20 39 - 150
BENZENE ND 20 20 100 20 100 0 25 39 - 150
TOLUENE ND 20 20 100 20 100 0 26 56 - 134
ETHYLBENZENE ND 20 20 100 20 100 0 38 61 - 128
O XYLENE ND 20 20 100 20 100 0 29 40 - 130
M & P XYLENE ND 40 41 102 41 102 0 20 43 - 152
Analyst: fab * = Values Outside QC Range. <« = Data outside Method Specification limits.
Sequence Date: 03/05/97 NC = Not Calculated (Samplé exceeds spike by factor of 4 or more)
SPL ID of sample spiked: 9702B66-06A ND = Not Detected/Below Detection Limit
Sample File ID: E_C7114.TX0 ¥ Recovery = [( <1> - <2> ) / <3> ] x 100
Method Blank File ID: LCS % Recovery = (<1> / <3> ) x 100
Blank Spike File ID: E_C7109.TX0 Relative Percent Difference = |(<4> - <5> | / [{<4> + <5> } x 0.5] x 100
Matrix Spike File ID: E_C7112.TX0 (**) = Source: SPL-Houston Historical Data (3rxd Q '95)
Matrix Spike Duplicate File ID: E_C7113.TXO0 (***) = Source: SPL-Houston Historical Data (2nd Q '95)
SAMPLES IN BATCH(SPL ID) : 9702D19-06A 9702C74-03A 9702D19-03A 9702D19-0SA

9702C74-06A 9702B66-07A 9702B66-08A 9702B66-04A
9702B66-01A 9702B66-02A 9702B66-09A 9702B66-10A
9702B66-03A 9702B66-05A 9703071-02A 9703071-03A
9702B66-06A




* SPL BATCH QUALITY CONTROL REPORT **

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE (713) 660-0901

METHOD 8020/602

Agueous Batch Id: VARE970308165700
Units: ug/L
LABORATORY CONTROL SAMPLE
SPIKE Method Spike Blank _ Spike QC Limits (**)
COMPOUNDS Blank Result Added Result Recovery (Mandatory)
<2> <3> <l> % % Recovery Range
MTBE ND 50 34 68.0 63 - 120
Benzene ND 50 32 64.0 62 - 121
Toluene ND 50 42 84.0 66 - 136
EthylBenzene ND 50 44 88.0 70 - 136
O Xylene ND 50 44 88.0 74 - 134
M & P Xylene ND 100 90 90.0 77 - 140
MATRIX SPIKES
SPIKE Sample Spike Matrix  Spike Matrix  Spike MS/MSD QC Limitg(w++)
COMPOUNDS Results Added Duplicate Relative % {(Advisory)
Result Recovery} Result Recovery|Difference| RPD
<2> <3> <l> <4> <1l> <5> Max. Recovery Range

MTBE ND 20 20 100 22 110 9.52 20 39 - 150
BENZENE 27 20 53 130 S5 140 7.41 25 39 - 150
TOLUENE 1.5 20 28 132 26 122 7.87 26 56 - 134
ETHYLBENZENE 1.6 20 23 107 23 107 0 38 61 - 128
O XYLENE ND 20 21 93.0 23 103 10.2 29 40 - 130
M & P XYLENE 1.6 40 40 96.0 43 104 8.00 20 43 - 152

Analyst: HS

Sequence Date: 03/08/97

SPL ID of sample spiked: 3702C74-05A

Sample File ID: E_C7252.TX0

Method Blank File ID:

Blank Spike File ID: E_C7248.TX0

Matrix Spike File ID: E_C7249.TX0

Matrix Spike Duplicate File ID: E_C7250.TX0
SAMPLES IN BATCH(SPL ID): 9703018-05A
9703018-09%9A
9703170-03A
9703171-03A
9703171-05A

* = Values Outside QC Range. <« = Data outside Method Specification limits.
NC = Not Calculated (Sample exceeds spike by factor of 4 or more)

ND = Not Detected/Below Detection Limit

<3> ] x 100

/ <3> ) x 100

[(<4> - <55 | / [(<4> + <5> ) x 0.5] x 100
'95)

'95)

¥ Recovery = [( <1> - <2> ) /
LCS % Recovery = (<1>
Relative Percent Difference =
(**) =

Source: SPL-Houston Historical Data (3rd Q

(***) = Source: SPL-Houston Historical Data (2nd Q
9703018-06A
9703170-01A
9703170-05A
9703170-04A

9702C74-05A

9703018-07A
9703170-02A
9703170-06A
9703171-02A
9702C74-04A

9703018-08A
9703170-07A
9703171-01A
9703171-04A
9703018-03A




* SPL BATCH QUALITY CONTROL REPORT ** PAGE HOUSTON LABORATORY

METHOD EPA 6310 8880 INTERCHANGE DRIVE

HOUSTON, TEXAS 77054
PHONE (713) 660-0901

®

Matrix: Batch Id: 1970307091600
Units: ug/L
BLANK SPIKES
SPIKE Sample Spike Matrix  Spike Matrix Spike MS/MSD QC Limits(**)
COMPOUNDS Results Added Duplicate Relative % (Advisory)
Result Recovery| Result Recovery|Difference| RPD
<2> <3> <1l> <4> <1l> <5> Max. Recovery Range
NAPHTHALENE ND 0.5 0.35 70.0 0.35 70.0 0 30 1 - 122
ACENAPHTHYLENE ND .5 0.33 66.0 0.32 64.0 3.08 30 1 - 124
ACENAPHTHENE ND .5 0.36 72.0 0.37 74.0 2.74 30 1 - 124
FLUORENE ND .5 0.39 78.0 0.39 78.0 ¢} 30 1 - 142
PHENANTHRENE ND 0. 0.36 72.0 0.37 74.0 2.74 30 1 - 155
ANTHRACENE ND 0. 0.26 52.0 0.26 52.0 0 30 1 - 126
FLUCRANTHENE ND 0. 0.38 76.0 0.38 76.0 0 30 14 - 123
PYRENE ND 0. 0.37 74.0 0.37 74.0 0 30 1 - 140
CHRYSENE ND 0.5 0.40 80.0 0.40 80.0 (] 30 1 - 199
BENZ20O (A) ANTHRACENE ND 0.5 0.36 72.0 0.36 72.0 0 30 12 - 135
BENZO (B) FLUORANTHENE ND 0.5 0.38 76.0 0.38 76.0 0 30 6 - 150
BENZO (K) FLUORANTHENE ND 0.5 0.38 76.0 0.38 76.0 0 30 1 - 159
BENZO (R) PYRENE ND .5 0.38 76.0 0.38 76.0 0 30 1 - 128
DIBENZO (A,H) ANTHRACENE ND .5 0.37 74.0 0.37 74.0 0 30 1 - 110
BENZO (G,H,I} PERYLENE ND 0.5 0.37 74.0 0.37 74.0 [¢] 30 1 - 116
INDENO (1,2,3-CD) PYRENE ND 0.